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ABSTRACT -
' This report focuses on the evidence about the health

.consequences of smoking for women, and is intended to serve.the !
public health and medical comaunities as a unified source of existing
scientific research. Th€ major issues about tobacco use and women's
health are examined, including trends in consumption, biomedical
evidence, and determinants of smoking ihitiation, maintenance, and .
cessation. The biomedical aspects of.smoking are presented in teras
of mortality, morbigity, cardiovascular diseases, cancer, pregnancy
and infant.health, Peptic ulcer disease, drug reactions and .
interactions, food.constitnents, and responses to,diagnostic tests.
The psychosocial and behaviora% aspects, of smoking in women are
discussed, along with the dogudented increases in the risk of
contracting lung cancer, heart disease, or lung disease. The harmfnl

effects of pregnant mothers' smoking behaviors, are also docunented.
A itionally, recent data are enumerated to indicate a trend of -
.decreasing tobacco usage among wonen in response to the warnings of
‘the governzent, voluntary agencies, and physicians. (Author/NRB)-
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The Honorable Thomas P, 0'Nexrll,Jr. ﬁ
Speaker of the House of Representatives ) -
Washimyton, D.C. 20515

-

Dear\Mr. Speaker:

I hereby submit tRe 12th annual report that the
Department of Health, .Education, and Welfare (DHEW) has
prepared for Congress as required by the Public Health
Cigarq&te Smoking Act Of 1969, Public Law 91-222, and its
predecessor, the Federal Crgarette Ldbeling and Advertising
Act. This report is one of the most alarming in the series.

o ¥ , . .

Tb»clearly establishes that women smoKers face the same
nisks as smokers of lung cancer, heart disease, lung
disease and othgr consequences. Perhaps more disheartening
is the Harm which mothers" smoking causes to their unborp--
babies -and infants. . ' P

The report is not all bad news. It presents recent
data showing that women are turning away from smoking in‘:
response to the warnings &f government, voluntary agencies
and physicians, The precipitate rise 1n women's deaths from
lung cancer and chronic lung disease demand ,that this trend
away from cigarettes be accelerated., Our sci¥@ntists expect
that by 1983, the' lung cancer.death rate will exceed, that - of
any other type of cancer among women.

[ 4

Citigens of our free society may decide for themselves
whether to smoke cigarettes, The health consequences of
this decision-‘make it imperative for their government to
assure that the decision ‘is ah_informed one. This series

vOof reports is one way in which EW is striving to meet
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this critical responsibility.
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PREFACE | ) . )

+ This report 1s mure than a factual review of the health conse-"

qugnces of smgking for women. It 18 a document whi¢h chal-
lenges our society and, in Partlcular our medical and publ1c
health communities.

This report points out that the first signs of an epidemic of
smuRhg-related disease aniong women are now appearing. Be-
cause women's cigarette use did nout become widespread untll,
the onset of World W ar I, those women with the greatest inte
sity of smoking are now only in their thirties, forties, and f1ft192
As these women gr lder, and continue to smoke, their bur-
den ofsmukmg-rel#mease/wlll grow larger. Cigarette smok-
Ing now contributestd one-fifth of the newly diagnosed cases of
cancer and une-quartgr'uf' all @ancer deaths among women —
more cancer and more canger deaths among women than can bé
attributed to any other known agent. Within three years, the
lung cancer death rate 1s expected to surpass that for breast
cancer. A similar epidemic of chronic obstruetive lung.dlsease
among women has also begun. .

Four mvain themes emerge from this report to guide future
public kealth efforts,

First, women are not immune to the damaging effects of
smoking already documented for men. The apbarently lower
susceptibility to smoking-related diseases among women smok-
ers 1s an 1llusion reflecting the fact that women lagged one-
quarter century behind men in th(ﬂ‘l‘ Wwidespread use of cigar-
ettes/ .

Second, cigarette smoking 1s™ major threat to the outcome of
pregnancy and well-beng of the newborn baby.

Third, women may not start,smoking, continue to smoke quit
smoking, or fail to quit smoking for precmelv the same reasons

as men. Unless future research clarifies these differences, we N

will find 1t difficult to prevent 1n1t~|at10n orto prQ‘note oeqsatlon
of cigarette smokmg among wpren.'

‘Fourth, the reduction of cigarette %mokmg 18 the keVstone n
our nation’s long term stratdgy to promote a healthy lifestyle
for women and men of all racé} and ethnic groups.

.

The Fallacy of Women’s Immunity / o A

All of the major prospective studies of smoking and mortality
have reached consistent cunglusions. Death rates from coronary
heart disease, chronic lung disease, lung cancer, dand overall
mortality rates are significantly ancréased amongsbath women
and men smokers. These risks increase with the amount
smoked, duratlozrofsmokmg. depth of Inhalation, and the “tar”
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and nicotine deliverv of the cigarette smoked.

In these studies, conducted during the past three deeades,
relative mortality risks among female smokers dppeared to be
less than those of male smokers. It 1s now cléar, howevef, that
these studies were cumparing the death rates of a generation of
establ?‘!hed. lifelong male smokers with a generation of women
who had not vet taken up smoking with full intensity Even
those older women who reported smoking a large number of
cigarettes per day had not smoked cigdettes inthe same way as
their male counterparts. Now that the cigarette smoking char-
acteristics of women and men are becoming mcreasmgly simi-
lar, their relative risks of smoking-related illness wll become
incredsingly similar. v

This fallaey of women's apparent immunity 1s clearly 1llus-
trated by differences in the timing of the growth n lung cancer
among men and womg 1n this century, Lung cancer deaths
among males began to increase during the 1930s, as those men
who had converted from other forms of tobacco to cigarette
smoking before the turn of the century grad ually accumylated
decades of inhaled tobacco exposure. By the time 6f the first
retrospectivé studies of smoking and lung cancer in 1950, two
entire generations of men had already become lifelong cigarette
smokers. Relatively few women from these generations smoked
cigarettes, ang even fewerghad smoked cigarettes since their
adolescence. Those young women who had taken up smoking
intensively during World War Il were only 1n their twenties and
thirties. In 1950, women accounted for less than-oné 1n twelve
deaths from lung cancer. . St

Thereafter, the age adjusted lung cancer death rate among
women accelerated, and the male predominance 1n lung cancer’,
declined. Lung cancer surpassed uterine cervical cancer as a
cause of death in women. By 1968, as the findings of many large
population prospective studies were being published, women
a&;our}ted for one-sixth of all lung cancer deaths. These studies
found that women cigarette smokers had 2.5 to 5 times greater -
death rates from lung cancer than women nonsmokgrs. By 1979,
women accounted for fully one-fourth of all lung czjlcer deaths.
Over the next few years, women cigarette smokers’ risk of lung
cancer death will approach 8 to 12 tingjes that of women
nonsmokers, the same relative risk as that of men.

. Lung cancer has four mair histological types: epidermoid,
small cell, adenocarcinoma, and large ¢ell carcinoma, As several
studies have shown, the incidence of each of these types of lung
cancer displays a clear relationship to cigarette smoking among
‘both men and women Epidermoid and small cell lung cancer
appear to be more prominent among men, while adenocar-

/
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anoma of the lung now appears to be more. prominent among
women, ‘ " ’ Lo
The recent acceleration of lung cancer yncidence among .
women')has in fact Been ‘more rapid than the Cdrrespondmg
growth of lung cancer among men 1n the J1930s, Again, this dif-
ference 1n the imitial rate of acceleration.of lung cancer mnci-
dence does not refute.the demonstrated causal relation between
cigarette’smoking and lung cancer among hoth sexes. Instead,
differences 1n thewate of increase of lung cancer incidence may
reflect changes in t‘hg carcm,ogemc: properties of cigarette
smoke, the style of cigarette smoking, or the interaction of-
cigarette,smoking with other environmental hazards. It is
noteworthy that those men who died of lung €ancer in the 1930s
* came from a g:eneratl_on that *had gradually converted to
¢igarettes from other, non-inhaled forms of tobacco. By con-
trast, the first regular tobacco users among women were alrost
exclusively cigarette smokers. ) 2
The 1979 Report on Smoking and Health documented numer-
ous instances where cigarette smoking adds to the hazards of
the workplace envlrdr_]ment among men. Among women, this .
report reveals two such occupational exposures— asbestos and
cotton dugt —which have been elearly demcnstrated to interact
with ¢igarette smoking. The fact that evidence 1s limited among
women does not 1mply that women are protected from the

L] . .
dangerous interactions of smoking,and occupational exposures.

* Pregnancy, Infant Health, and Reproduction

Scientific studies encompassing various races and ethnic
groups, cultures and countries, involving Hundreds’ of
thousands of pregnancies, have shown that cigarette smoking
during pregpancy‘sig'mficantly affects the unborn fetus and the
newborn baby. These damaging effects have been repdatedly
shown to operate independently of all other factors that influ-
gnce the outcome of pregnancy. The effects are increased by
heaVier s’mokmg and are _reducedﬁf a woman stops smoking
during pregnancy. , ,

Numerous toxjc substances in cigarette smoke, such as
nicotine and hydrogen cyanide, cross the placenta to affect the
fetus\directly; The carbon monoxide from cigarette smoke 1s
transported into the fetal blood dnd deprives the growing baby
of oxygen. Fetal growth 1s direcfly metarded. The resulting re-
duction in fetal weight and size has many unfortunate conse-
quences. Women who smoke cigarettes during pregnancy have
more spontaneous abortions, and a greater incidence of bleed-
ing during pregnancy, premature and profonged rupture of am-
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niotic membranes. abruptiu placentae and placenta previa.
Woumen'who smouke cigarettes during pregnancy have more fetal
and neunatal deaths than nonsmouking pregnantwomen. A rhla:
tion tween maternal smuking and Sudden Infant Death Syn-
drome ha$ now been established.

The direct harmful effects of smoking on the fetus have lung
term consequences. Children of mothers who smoked during
pregnancy lag measurably in physical growth, there may also
e effects un behavior and cognitive development. The extent
of these deficiencies increases with the number of cigaret-
tes smoked. .

The damaging effects of maternal smoking on infants are not
restricted to pregnancy. Nicotine, a known poison, 1s found 1n

the breast milk of smoking mothers Children whuse parents j

smoke cigarettes have more respiratory infectivns and more
hospitalizatiohs 1n the first vear of life.

Women who smuke cigarettes have more than three times the
risk of dying of stroke due to subdrachnoid hemorrhage, and as
mbch as two times the risk of dyving of heart attack in compan-
son to nonsmoking women The use of vral contraceptives 1n
addition tv smoking, however, causes a markedly increased risk,
mcludmz,a 22°fold increase in'the risk of subarachnoid hemot-
rhagic stroke and a 20-fold increase in heart attack in heavy
smokers. :

Why Do Women Smoke?

-—\ N
(1garette comumptmn in this country is now declmmg An-
nual per capita consumption has decreased from 4,258 1n 1965 to

an estimated 3,900 1n 1979. From 1965 to 1979, the proportion of

adult male cigarette smokers declined from 51 to 37 percent. Not

only have millions of men quit smoking, but the rate of initia-

tiun of smoking among adolescent males has-noy slowed.
From 1965 to 1976, the proportior, of adult v.&nen cigarette

" smokdrs remained virtually unchapged at 32 to 33 percent.

Since 1976, however, the proportion of adult women cigarette
smokers appears to have declined tu 28 percent. Although adult
women are now beginning to quit smoking at rates comparable
to adult men, the rate of initiation of smoking amgng younger
women has not declined. )

This report documents numerous differences by sex 1n the
perceived role of cigarette smoking, 1n attitudes toward health
and lifestyle, and 10 methods of coping with stress, anger, and

‘boredom. Yet the significance of these differences, and théir

O

ERIC

Aruitoxt provided by Eic:

relation to differences in smoking patterns, remains poorly un-
derstood. .
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‘Although 1t 1s freqtylnt]y observed that women 1n organiz
smoKing ces~sation programs have more severe with
syvmptoms and lower rates of succepsful quitting than men,
these observations have not been svstematically confirmed for
the general population. In the past, women may have attempted
to gquit or succeeded 1n quitting smoking less frequently than
men The recent decline W the proportion of women smoker?,
however, suggest< that wombn's attempted and sucesssful quit-
ting rates have now increased
Although weight gain 1. g frequently cited conzequence of
quitting smoking. the association of welght gain with cessation
of smoking ha~ not been the subject of sufficient serutiny. Con-
trolled studies viith careful Mmeasurement on representative
populations of women do not exist. The 1mpact of the fear of
welght gain after quitting has not been adequately examined. If
“ekerght gamn does result from cessation of smoking, 1ts exact . -
mechanism must be determined ,
Even more problematic are marked differences by sex in the
-distribution of <moking prevalemce by occupation. Men with ad-
vanced education and®profelaional Occupationg have taken the
+lead in quitting amok ng. but women 1n administrative and
mianagenial po\mor!' ave relatively high smoking prevalence
rates Although 20 percent or fewer male physictans smoke, the
proportion~ of cigarette\amokers among women health profes-
slonals, especially nyrsestand psychologists, remain "distarb-
ingly high ’ N ‘
Recent changes 1n smokKing prevalence among black women
and men have paralleled those of the general population. From
1965 to 1979, the proportion of black women clgarette smokers )
declined from 34 to 29 percent, while the proportion of black men  ~
smokers dechined from 61 tosg2 pergent. However, differences by
face in the onset, maintenance, and cessation of smoking have
not been adequately explored Little 1s known about cigarette
‘xmokmg among other ethnic and ‘Minority groups.,

Adolescent Smoking | '

The health (-ohsoquvn(‘-es of smoKing eyglve over € hifetime,
Evidence continues to accumulate, for example, that cigarette
smoking produges measurable lung changes in adolescence and
Voung adulthood Young cigarette smokers of both sexes show
more evidence of small arrway dysfunction, and a higher preva.
lence of cough, wheezing, phlegm production, and other ?‘esplra-

‘tory symptoms The health damage due to cigapette smoking
Increases when an individual begins regular smoking earlier In .
life. Yet, as thls‘report documents, ‘the average age of onset of s
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regular smoking among women has continuously declined dur-
ng the last 50 vears, and continues to decline. "
According to a recent survey by the National Institute of
Education, cigarette smoking among adolescent girls now ex-
ceeds that among adolescent boys. In the 17-19 year age group,
there are almost ) female cigarette smokers for every 4 male
cigarette smokers. The causes of this 1inversion are far from
clear. We do not yet understand the signal events in the Initia-
tion of smoking amonhg young women. It is possible that parents
set examples concerning festyle, health attitude, and risk-

" taking much earlier In childhood. The beginning of junior high

AR
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school or entrance into the work force may be equally critical
events. We do not know enough about an adolescent’s sense of
competence and self-mastery, and how t}eese roles.differ among
women and men. Although smoking patterns amon girls corre-
late with parental, peer and sibling smoking habit$, educational
level, type of school curriculum, academic performance,
socroeconomic status, and othef*forms of substance abuse, the
practical significance of these ermnrical correlations is unclear.

. ,
Women and the Chafging Cigarette . ]

As this report documents ythe proportion of men and women
smokere using brands with lowered ‘tar’” and nicotine con-
tinues to grow. Adolescents of both sexes have followed .this
trend, to the point wherenonfilter cigarettes are relativelyifare
among young adults. :

Although the preponderance of scientific evidence continues
to suggest that cigarettes with lower “tar” and mcotm;‘are less |
hazardous, four serious warnings are in order. ' .

First, the reported “tar’” and/nicotine deliveries of cigarettes
are standardized machine mefasurements. They do not neces-
sarily represent the smoker’s actual intake of these substances.
E\ildence 1s now mounting 4hat individuals who switch to
cigarettes with lowered “tar” and nicotine inhale mbre deeply,
smoke a greater, proportion of their cigarettes, and in some
cases smoke more cigarettes.

Second, “tar’” and nicotine are not the only dangerous chemi-
cal components of cigarette smoke. Many conventidnal filter
cigarettes, in fact, may deliver more carbon monoxide than non-.
filter cigarettes. ‘

Third, 1t has not been established that lower “tar” and
nicotine cigarettes have less harmful effects on the unborn
fetys and baby; on women and men at high risk for developing
coronary heart disease, such as those with elevated cholesterol
or high blpod pregsure; or on)vorkers with adverse occupational

® ~
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expoéures. It has'not been establ'i!hled that switching to a lower
“tar” and nicotine cigarette has any.salutary effect on indi-
viduals who already have smoking-related llnesses, such as
coronary heart diseasenchronie bronchitis, and emphysema.

Fourth, even the lowest vield cigarettes present health
hazard§ for both women and men that are very much higher
than smoking no cigarettes at all. .

The single most effective way for both women and men sm®-

478 to reduce thehazards associated with cigarettes 1s to quit
smoking.: o,

A this report demonstrates, little 1s known'about the effects
of these product changes on the initiation, maintenance and
Cessation of smoking, particularly among women. It has not
been determined whether the availability”of cigarettes with
lowered “tar” and nicotine has made it easier for young women
to experiment*with and become addicted to cigarettes. It is not -
kmown whether smokers of the lowest yield Algarettes are more

" or less likely to attempt to quit, or’to succeéd 1n quitting, than
smokers of conyentional filtertip or nonfilter cigarettes. The
extent to which the act of switching to a lower “tar” cigarette
serves as a substitute for quitting maV differ among women'
and men. , +

-

.

Public Health Responsibilities I

This report, Which inclides data compiled by individuals from
both inside and outside the Government, has confirmed in every
way the judgement of the World Health Organization that there )
¢an no longer be any doubt among informed people that
cigarette smoking is a major and removable cause of ill health
and premature death. .

Each individual woman must make her own decision about
this significant health issue. Secretary Harxis has noted fhat
the role of the ‘Government, and al] responsible health profes-
sionals, is to assure that this decision is an informed ong. In
issuing this report, we hope to help the public health community
accomplish this purpose. ' :

d v

Julius B. Richmond, M.D.
Assistant Secretary for Health and

Surgeon Ger}eral .

o . xi

ERIC .

-




/)

ACKNOWLEDGEMENTS

This report was prepared by agencies of the U.S” Department
of Health, Education, and Welfare under the general editorship
of the Office on Smoking and Health, John M. Pinney, Director.
Consulting scientific editors were David M. Burns, M.D., As-
sistant Clinical Professor of Medicine, Pulmonary Division,
University of Qalifornih'at San Diego, San Diggo, California, and
John H. Holbrook, M.D., Associate Profesdor of Internal
" Medicine, University of Utah Medical School, Salt Lake City,
Ctah. Contributing scientific editors were Joanne Luoto, M.D.,
M.P.H., Medical Officer, Office on Smoking and Health,
Rockville" Maryland, and Kelley L. Phillips, M.D,, M.P.H,, Ex- »
pert Consultant, Office on Smoking and Health, 'Rockville,
Maryland. : -

B 12

Introduction and Sy ;rz'rnary
Office on Smoking and Health

-

Patterns of Cigarette Smoking
Office on’ Smoking and Health - . . ’

* Jeffrey E. Harris, M.D., Ph.D., Associate Professor, Depart-
ment of Economics, Massachusetts Institute of Technology,
Cambrnidge, Massachusetts; Clinical Associate, Medical Serv-
ices, Massachusetts General Hospital, Boston, Mas-"
sachusetts. d
Mortality . .

National Heart, Lung, and Blood Institutd .
Eugene Rogot, M.A., Division of Heart and Vascular Diseases,
National Heart, Lung, and Blood Institute, National Insti-
tutes of Health, Bethesda, Maryland. * | ‘
Thomas J. Thom, Division. of Heart and Vascular Dlseas%s,

\

National Heart, Lung. and Blood Institute, National In<@.
tutes of Health, Bethesda, Maryland. - '
Morhdity i ' v
* National Center for Health'Statistics :
Ronald W. Wilson, M.A., Chief, “Health Status and Demo-
graphic Analysis Branch, Division of Analysis, N3gtional Cen-
ter for Health Statisties, Hyattsville, Maryland.
Cardiovascular Diseages , -
National Heart, Lung, and Blood, Institute
G. C. McMillan, M.D., Ph.D., Assobrate Director for Etiology of
Arteriosclerosis andHypertension, Division of\Hear_‘t and
V‘fxlar Diseases, National'Hegrt, Lung, and Blood Insti-
tute, National Institutes of Health, Bethesda, Maryland. - —

N

.y

. Xiii |
O ‘ . . - 1 -
ERIC S

IToxt Provided by ERI



T

e =
<

Cancer . .

L

National Cancer Institute ‘

Jesse L. Steinfeld, M. D., Dean, School of Medicine, Medlcal
College of Virgima, Virginta Commonwealth Lnner%lty,
Rlc%mond Virginia. : -

Non-Neoplastic Bronchopulmonary Diseases *

National Heart,Lung, and Blood Institute -

Richard A. Bordow, M.D., Associate Director of Resplrator\
Medicine, Brookside Hospital, San Pablo, Californra.

Claude J. M. Lenfant, M.D.; Pirector, Division of Lung Disk
eases, National Heart, Lung, and Blood Institute, National
Institutes of Health, Bethesda, t\%hryland. ’
Barbara Marzetta Liu, S.M., Division of Lung Diseases, Na-
tional Heart, Lung, and Blood Institute, National Institutes
of Health, Bethesda, Maryland.
Eric R. Jurrusg, Ph.D,, D'Nllsnon of Lung Diseases, \atlonal
Heart Lung, and Blood Institute, National Institutes of
Health, Bethesda, Maryland.

Interaction Betweern'Smoking ond Occupational Erposures
National Institute of Occupational Safety and Health
Jeanne M. Stellman, Ph.D., Associate Professor, Columbia

University, School of Public Hgalth, New York, New York.

Steven D. Stellman, Ph.D., Assistant Vice-President for
Epidemiology, American Cancer Spcnety, New York, I\e:v
ork.

Pregnancy.and Infant Health -

National Institute of Child Health and Human Development
Eileen G. Hasselmeyer Ph.D., R.N,, Associate Director for
Scientific Review, ’\I'iltlonal Inshtute of €hild Health and
Human Development, National Institutes of Health,
Bethesda, Maryland. '
Mary B. Meyer, Sc.M., Associate Professor of Iﬂpldemlology,
Johns Hopkn&xs University, School of Hygiene and’ Publlc
Health, Baltimore, Maryland.

Lawrence D. Longo, M.D., Prof or of Physxologym of
Obstetrics and Gynecology, Lomatinda Unn ersity School of
Medicine, Loma Linda, California. ,

Donald R. Mattison, M.D., Medical Ofﬁcer Pregnancy Re-
search Branch, National Institute of Child Health and
Hwman Development, National Institutes of Health,
Bethesda, Maryland. .

Peptic Ulcer Disease
National Institute thhrms, Metabolism and Digestive

AN

Diseases

Travis E. 'Solowon, M.D,, Ph..D., Center for Ulcer Research

b r e
12 |
|




-

.Aa

o

.

and Education, Veterans Kdr‘nin'istx;}:tio\n Wadsworth Medical

ey

-

_ Center, and University of Califorpia, Los Angeles School of

Medicine, Los Angeles,

California. -

Janet D. Elashoff, Ph.D., Center for Ulcer Research and Edu-,
cation, Veterans Administrationf Wadsworth Medic?:] Center
and University of.California, Los Angeles School of Medicine,

L

. Los Angeles, California,

, Interactions of Smokin
Respons_es to Diggnosti
Fqed and Drug Adtihi

g with Drugs, Food Constituents, and
¢ Tests
stration

Cheryl Fossyﬁm &raham, M,D., Division of Drug Ex‘périence,

Food and B Admini

Office of Bifmetrics and_Ebid‘gmi*ology,‘Bureau of §r0gs,

_ Psychosoci cmdsBehavioe Aspects of Smoking in' W y
National Institute on Drug Abuse and National Institwte of
ild' Health and Human Development .

stration, Rutkville, Mapy]arid.

>
men ‘o

P

itz:- Ph,D.,.Research Psychologist, Veterans Ad-

ministration Medical Center, Brentwood, and Associate Re-_ .
search Psychologist, Department of Psychiatry and

“Biobehavioral Stience

s, School of Medicine, University of

" California, Los Angeles, Californja. |

Ann F. Brunswick, Ph.
Health, Sociomedicdl S

York.

. search.on Drug Use, Columbia Univer ity, Nevaork, New

D., Senior Reséafch Associate (Public
ciences), Center for Sociocultural Re-

Id

‘Maintenance and Cessation -+

., Xeren L. Bierman, M.A.; Department of}Psthology, Un'ive‘r-&
+ 8ity of California, Los Angeles, C_alifornir.'
Ellen R, Gritz, PR.D., Re

. R .
search Psychologist, Veterans Ad-

ministrati(_)n Medical Center, Brentwood, and Associate Res

search Psychologist,

Biobe_haviora} Scienc

'Depa_rtmgnt of PSychiatry ~and
» School of Medicine, University of

‘California, Los Angeles, California.

The editors. acknowledge wftb,grati de thé' many distin-

-»

guished scientists, physicians, and other ‘who assisted’in the
., Preparation of this report by eoordinating rganuscript prepara-

tion, contributing critical
th other ways. ’

Elvin E. Adams, M.D.,
ncil Smoking

reviews of the ma uscripts or helping

»

M.P.H., Chairman,\fl‘qxas Interagency
and Health, Pr#cticing Jntex‘na}

edicine, Fort Worth, Texas.

-

O

Josephine D. Arasteh, Ph.D., Health ScievnTs.t Administrator,
!

( xv
y 10

~

‘2 .




A

" Human Learning and Behavior Branch, Center for Research
~ for Mothers and Children, National Institute of Child Health «
i and Human Developmen{, National Institutes of Health,
' Bethesda, M/ary\and. ’
Lester Breslow, M.D.. M.P.H., Dean, School of Public Health,
" University of California at [.os Angétes, Los Angeles, Califor-
nia. ¢ *+ - .
A. Sonia Buist, M.D.. Associate Professor qf Medicine and
Physiology, University of Oregon Health Sciences Center,
Portland, Oregon: L '
David M. Burns, M.D., Assistant Clinical -Professor of
Mediane, Pulmonary Division, University of_galifornia at
San Diego, San Diego, Califorma. !
Thomas €. Chalmers, M.D., President and Dean. Mount Sinal
Medical Center, New York, New York. .
Florence L. Denmark, Ph.D., Professor of Psych(f(ogy, Hunter
College of the City Univegsity of New York, and President of
the American Psychological Association, New York, New
York. - ' ’
Rob‘ert M. Donaldson, Jr.,”M.D., Chief, Medical Services,
Westhavegﬁ:"eterans Hospital, and Vice-Charrman; Depart-
N ment of Internal Medicine, Yalé University School of
Medicine; New Haven, Corinecticut. ' o
Joseph T. Doyle, M.D., Professor of Medicine and Head, Diwv1-
& sion of Cardiology of the Department of Medicine, Albany
Medical College of Union University, Albany, New York.
Elizabeth M. Earley, Ph.D., Chief, Section of Cytogenetics,
Division of Pathotogy, Bureau of Brologics, Food and Drug
Administration, Rockville, Maryland, :
~ Bernard H. Ells, Jr., Program Director for Smoking and Oc- v
cupational Activities, Office of Cancer Commu'mca,t«ions, Na-
tional Cancer Institute, National Instrtutes of Health,®
Bethesda, Maryland. o }/ -
Diane Fink, M.D., Associate Director, ational Cancer Insti-
tute, and Coordinator, Smoking, Cancer, and Health Program,
I\?atnbnal-lnstxtutes’ of Health, Bethesda, Maryland.
Harold'E.Fox, M.D., ‘Associate Professor of Clinical Obstetrics
and Gynecology, Department of Obstetrics and Gynecology,
€ollege of Physici & and Surgeons, Columbia University,
‘32 and Medical D1 Western and Upper Manhattan
Perinatal Netw # ork, New York. ‘
Joseph H.@ajnefRlW.M., Veterinary Medical Officer, Divi-
sion of Veterlfgary'Medical Research, Bureau of Veterinary
+ . Medione; Fooﬁ and Drug _Admmlstratlov(, Beltsville, Mary-

> *land. '
Stanley N. Gershoff, Ph.D., Director, Nutrition Institute and

T d
& . , -




[%3

Chairman, Graduate Department *utritlon, Tufts Univer-
sity, Medford, Massachusetts.
Mary E. Guinan, M.D,, Glinical Research Investigator, CHn1-
cal Studies Section, Venereal Disease Control Division, Cen-
Ler for Disease Control, Atlanta, Georgia. 1 78
Sharon M. Hall, Ph.D., Assistant Professor}n Residence, Uni-
versity of California at Sar Franciscos Langley Porter Psy-
chiatric Institute, San Ftancisco, California. ) .
Jane Halpern, M.D., Assistant Secretary for Policy Evalua-
tion and Research, Office .of Heslth and Disability, United
States Department of Labor, Washington, D.C.
Beatrix A. Hamburg, M.D., Senior Research Psychiatrist,
' Laboratory of Develspmental Psychology, National Institute
of Mental Health, National Institutes of Health, Bethesda,
Maryland. . . '
Virginia G. Harnis, M.D., Director, Maternal and Child Health,
Onondaga County Health Department, Syracuse, New York.
John H. Holbrook, M.D., Associate Professor of Internal
Medicine, University of Utah Medteal School, Salt Lake City,
Utah. . .
L. Stanley<James, M.D., Professor of Pe;diatrics, and of Obstet-
rics and Gynecology, and Director, Division of Perinatal
Medicine, College of Physicians and Surgeons, Columbia Uni-
3 versity, New York, New York. Q »
Hershel Jick, M.D., Boston Collaborative’ Drug Surveillance
Progran, Boston University Medical Center, Waltham, Mas-
- sachusetts. - . ‘
Reese T. Jones, M.D., Professor of Psychiatry, Department of
Psychiatry, University of California at San Francisco,
Langley Porter Psychiatrie Institute, San Francisco,
California. N
. Philip Kimbel, M.B., Chairman, Department of Medicine,
Graduate Hospital, Philadelphia, Pennsylvania. ’
Jan W. Kuzma, Ph.D., Chairman and Professor of Biostatis.
tics, Department of Biostatistics and Epidemiology, Loma
Linda University, Loma Linda, California.
Abraham Lilienfeld; M.D., M.P.H,, D.Sec., University Distin-
guished Service Professor, Johns Hopkins School of Hygiene
and Public Health, Baltimore, Maryland. " : )
Harold A. Menkes, M.D., Associate Professor of Medicine and
Environmental Health Sciences, Department of Medicine,
Johns Hopkins University, Baltimore, Maryland.
- Kenneth Moser, M.D., Professor of Medicine and Director,
Pulmonary Divisiog./Uﬁzersity of Califorr)d?/at San Diego,
San Diego, California.
Mariquita Mullan, B.S.N., M.P.H,, Special Assistant to the Di-
B ' . x vil
O ‘ ) 1,_ N
ERIC. “ v Y : ‘.? ‘

IToxt Provided by ERI




? ‘.‘,n ‘ ’ .‘ ) o
A4 3 ©

rector, National Institute of Occupational Safety and Health,

Center for Disease Coitrol, Rockville, Maryland.

Janyce E. \lotopo%os Program Analyst, Office of‘Pla&}mng

and Evaluation, Rational Institute of Child Health and

Human Development, Natlona}v’(y tes of Health,

Bethesda, Maryland. ~ J-?;’»'f '

Albert Oberman, M. D Director, Divisign of Preventive

Medicine, Up,lversnty of%labama in Blrmmgham Medncal

Center, Birmingham, Alabama .

Ralph S. Paffenba?ge , M.D., D.R.P.H., Professor of

Epidemiology, Stanford University, School of Medlcme Stan-
_ford, Cahfornia, ancl AdJunct Professor oprldemlology at the

University of Callf&(ma, School of Public Health Berkeley,

California.

Richard Peto, M.D.,* Radcllff Clinic, Oxford University, Ox-

ford, England. L b

Malcolm C. Pike, Ph. D Professor, Community and Family

Medicine, School of Medlcme, University of Southern Callfor

na at Los Angeles, Los Angelés, California.

Ovide F. Pomerleau, Ph. D BProfessor of Psychology and Psy-

chiatry, University of Cannecticut, School of Medlcme, Far-

mington, Connecticut. .

Phill H. Price, M.D., Medical, Officer, Metabolic Products

Branch, Division of Metabolism and Endocrine Drugs,

‘Bureau of Drugs, Foad and Drug Administration, Rockv1lle,

Maryland.

Dorothy P. Rice, Director; National Center for Health Statis-

tics,*Office of the Assustant $ecretary for Health, Hyattsvﬂle,

Maryland.

,“Anthony Robbins, M,D., Director, National Institute of Occu-

pational Safety and Health, Center for Disease Control,
. Rockville, Maryland.- .

Judith B. Rooks, C.N. M\/M P.H., M.8., Office of the Assistant
»Secretary for Health, ' Washington, D.C.

Harold P. Roth, M.D., Associate Director for Digestive Dis-

easés and Nutritiony; National Institute of Arthritis,

Metabolism, and Digestive Diseases, National Instltutes of

Health, Bethesda, Maryland.

Phihip Saplr Special Assistant to the Director for Behavioral

and Social Sciences and Chief, Human Learning and Behavior

Branch, Center for Res®arch for Mothers and Children, Na-

tional Institute bf Child Health and Human Development,
~ National Institutes o Health, Bethesda, Maryland.

Marvin A. Schniederman, Ph.D., Associate Director for Sci-

ence Policy, National Cartcer Institute, National Institutes of

Health, Bethesda,sMaryland, ‘

»

A'C




<4

IrvingJ. Selikoff, M.D., Professor of Commumty Medicine and

Professor of Medlcme, and Director of Environmental Sci:
" ences Laboratory, Mount Sinai Medical Center, New York,

New York.

S. 1. Bhibko, Ph.D., Chnef Contammants and Natural Toxic

ants Branch, Division of Toxncology, Bureau of Foods Pood

and Drug Administratiop, Washington, D.C. * .

Jeremiah Stamler, M.D., Chairman, Department of Commu-

nity Health and Preventive Medlcme, Northwestern Univer-

sity Medn«al School, Chicago, Illinois.

John E. Vanderveen, Ph.D., Director, DlV]Slon of ’\Iutntlon;

Bureau of Foods, Food. and Drug Admlmstratloh*

Washington, D.C.

Eve Weinblatt, Assistant Director for Research, Department .

of Research and Statisties, Health Insurance Plan of Greater

New York, New York, New York.

Samuel S. C. Yen, M.D., Professpr and Chairian, Department

of Reproductive Medicine, Ln)versny of California, San D

ego, LaJolla California. -k'

The edntors also acknowledge the help of the followmgttaff
who among others assisted in the preparation of the report.

John L. Bag;osky, Assocnate Director for Program Opgra-.

« tions, Office on Smoking and Health, Rockville, Maryland.

Jacqueline O. Blandford, Clerk- Typist, Office on Smoking and
Health, Rockville, ‘Vl?ryland
Betty B dd, Secretary, Offlce on Smokmg and Health,
Rockville, Maryland.
John F. Hardesty, Jr., Public Informatlon Officer, Office on
Smoking and Health, Rockville, Maryland.

* Patricia E. Healy, Technical Information Clerk, Office on
Smoking and Health, Rockville, Maryland.
Robert S. Hutchings, Associate Director for Information and
Program DevVvelopment, Office on Smoking and Health,
Rockville, Maryland
Margaret E. Ketterman, Secrétary/ Office on Smoking and

Health, Rockvntlle Maryland. .

Ri¢hard A, Lasco, Ph.D., Bureau of Health ~Educat10n Center
for Disease Control, Atlanta, Georgia.
Joanne Luoto, M.D., M.P.H., Medical Officer, Office ‘on Smok-
ing and Healfth, Rockvnlle Maryland. °

P Judith L. Mullaney, MkL'S., Te®hnical Information Specialist,

ffice on Smoking and Health, Rockville, Maryland. °
arjorie L. Olson, Secretary, Office on Smol&g and Health,

“ i'{ockvnlle Maryland

Xix




Q .
Kelley L. Phillips, M.D., M.P.H., Expert Consultant Office on
Smoking and Health, Rockville, Marylang. .
David L. Pitts, Public Health Advisor, Operations Branch,
" Nutrjtion Division, Bureau of Smallpox Eradication, Ce/e
¥ for Disease Control, Atlanta, Georgia.
Donald R. Shopland, Techrtical Information Ofﬁcer Ofﬁce ork
Smoking and Health, Rockville, Maryland.
Linda R. Spiegelman, Administrative Assistant, Office on
Smoking and Health, Rockville, Maryand.
#Carol M. Sussman! Technical Publication Writer Editor, Of-
fice on Smoking and Health, Roc \.1119 Maryland.
Ronald G. Thomas, Public Healt Anal\st Office on Smokmg
and Health, Rockville, Maryland.
7Selwyn M. W aingrow, Public Health Anal\st Office on Smok-
. ing and Health, Rockville, Maryland.
Ann E. Wessel, Public Health Analyst., Qffice on Smokmg and
Health, Rockville, Maryland.
Cargle L. Winn, Assistant Chle}. Clinical ChemLstry Stand-
ardijation Section, Clinical Chemistry. Division, Metabolic

. Biocjemistry Branch, Bureau of Laboratories, Center for
g Disefise Control, Atlanta, Gesrgia. '

A

]




TABLE OF CONTENTS
\

INTRODUCTION AND SUMMARY .4 i e

\

PARTI

PATTERNS OF-CIGARETTE SMOKING ................
Introduction ........ ... ... ... .
The Rise of Cigarette Smoking: 1900-1950 et
" The Emergence of Filtertip Cigarettes: 1951-1963 ..
Increasing Public Health Awareness: 1964-1979 .....
Exposure to Cigaretge Smoking Among

Successive Birth Cohorts  .....vveviiinnnnninnn v,
Cigarette Smoking Among Young Women. ...........

Summary .............. e ‘

References .:..... .. iiiiiiiiiiin i

PART H
BIOMEDI(\AL ASPECTS OF SMOKING

MORTALITY" ...... . e
Introdugtion and Background .......... B .
Mortality Trends ..... A
Epidetiological Studies .. ..o, P SR

The American Cancer Society:
25-State Study .............. . St
The Swedish Study  ........... ... ol
" The Canadian Veterans Study ............. o
Japanese Study of 29 Health Districts ...........
The British Doctors Study .............c.c.o.....
The Framingham Heart Stady e,
The British-Norwegian .
Migrant Study ........................ P
Overall Mortahty for Females— Cigarette Smokers
s Versus Norismokers .................. i i,
Mortality Ratios ............... t e,
Amount Smoked and Age ........... S

Duration of Smok gl P e -

AgeBeganSmokmg ...... J S
Inhalation ,............. L2, -
“Tar” and Nicotine Confent of

C}lggrettes ......... e, e

————— T ‘ ’

21
21

52
53
53
54

" 57

58
59

59




Comments ....... e e e e e e 61,
SUMMATY vttt e, P 61
References ....... B T T 62
MORBIDITY ,..... o e PR 65
Days Lost from Work ................. ...t 67
Limitation of ACtIVILY  ootnrnen s e 68
Cigarette Smokmg and Occupataon ..... . .......... %9
Summary .....i...... £ e .70
References v. ................ 0. N e 75
, CARDLOVASCULAR DISEASES f. ...................... 77
Introduction’,........... e e e 79
Mortality Rates ................. e L e t.. 79
T Atherosclerosis .........c il e » 84
s RiskFactors ... ... ... . i 86
‘ The Effect of Smoking ................ . S ... 86
Atheroscleros)s ..... ... e 86
- onary Heart Disease ..................... ... 88
. Céssation of Smoking and “Tar”
, ¢ and Nicotine Content of .
Cigarettes ........... N 92
> Angina Pectonis  ......... ..., ...l Lo, (- - 93
’ Cerebrovascular Disease ......................... 3
Arteriosclerotic Peripheral
» Vascular Disease ............... LA 95
AOItIC ANEUTIYSIM  vvntttt e iiiae e iiiiennnns 96
. Hy;pertenswn e e e 96
Venous Thrombosis ...s......coiiiiiiiiinnn. 97
High-Density Lipoprgtein ...... e 98 .
Orgl Contraceptive Use, Smoking, anq .
Cardiovascular Disease .................cooiiiiiis, 98 |
Carbon Monoxide ..................... e 101
Comment ...........ciiiiiiiieiiiinanrannn, . 101
Summary ...’..._ ................................. <r... 102
References .......... O it 103
CANCER ... ittt e 107
Itroduction ..(:..... [ 109
Lung ......... b e IV 111
, Geograxihic Differences ........ccviivniiiiiinnnn.. 116
Smoking-Patterns Among Woénfen ..¢............ 117
Cesgation of Smoking ............. e U 120
Experimental Carcinogensis ..................... 121
Larynx ..., 121
Oral ............ e A e 122
. Esophagus ... . i i e e 123

Q i

« A ) .
ERIC 8 A :




Urinary Bladder ....................... ... ... 125
Kidney ................ S 125
. Pancreas ....... ... 126
Summary ... R S 126
References ...................... .. . ... . 127
Non-neoplastic Bronchopulmonary
Diseases ..................... ... 133
Introduction ............... ... ... .. e 135 °
Defimtions ... . . .. 135
Smoking and Respiratory Mortality ................. 137
Smoking and the Epidemiology and g
Pathology of Cold ........ e 141
§fmrking and Respiratory Morbidity ............... .. 146
moking and Pulmonary Funetion ................. . 156
Smoking and “Early” Functional
Abnormahties ............... ... .. . .. ;... 157
Smoking-and Ventilatory Function ............ L. 160
. Summary ... A 163
References ................. A e 163
. T L
Interaction Between Smoking and
Occupational Exposures ....................... 169
> Smoking Patterns in Women ... ........... e 172
Patterns of ployment ..... e 175
. The Reproductive Role ................. ... .. . 177
Specific Interactions Between Occupational
. Exposure and Smoking .................. ... 179
Asbestos ... .. 179
Cotton Dust ...............;oooii 181
Summary ... 186
References ................ L 187
PREGNANCY AND INFANT HEALTH ............... . 189
Introduction .4........ T 491
Smoking, Byth Weiglit, and Fetal Growth ........ oo 191
Placental Ratios ., R 194
Gestation and Fetal GFowth .................... 195
« Long-Term Growth and Development ............ - 196
Role of Maternal Weight Gain  .......... P 202
Smoking;, Fetal and Infant Mortality,
rand Morbidity .......... T 206
Spontaneous Abortion P e 206
/_angentlal Malformations .................... . 207
Perinatal Mortality ......... e PSS 211
Cause of Oeath ..............0...—=... .~ 1. 214
Complications of Pregnancy and Labor .............. 214
xxii
- .




Preeclampsia .............. T, .-
/ Preterm Delivery. Pregnancy -
Complications, and Perinatal .
Mortality by Gestation .................. R
Long-Term Morbidity and Mortality ...............
~Sudden Infant Death Syndrome ................
Mechanisms ............. Y e PETTITE
Exﬁarlmental StudIes ..t i
Tobacco Smoke . ...t e
NICOLINE ot tevinneneenrnnaeeeas N
Carbonr Monoxide ................ e e
Polycychic Aromatic Hydrocarbons ...............
P Other Components ..... e e
| 0= 3 0 1 R s
Smoking and Reproduction in Women
Smoking and Age of Menopause .................
Smoking and Reproduction in Men . ............
Fertilizdtion and Conceptus
Transport .............0 ol e
SUMMATY o iteeiiir tiiiins i aaa s
References ......cvvvvven vvvans e

PEPTIC ULCER DISEASE .ot i
SUMMIATY . eviee e s
References ........ T e

INTERACTIONS OF SMOKING WITH DRUGS,
FOOD CONSTITUENTS, AND RESPONSES
TO DIAGNOSTIC TESTS ..t
Women Smokers and Nonsmokers and .
Drug Consumption Patterns ........ e
Alteted Chinical Response to Drug Therapy ’
7 by Sndokers as Compared to Nonsmokers ..........
Oral Contraceptives and Smoking ..............oht.
.Alterations 1n Normal Chnical Laboratory
Values in Women Smoker¢ ...............cooonnnn
The Influence of Smoking on the ’
Nutritional Needs of Women ...................0te
SUMMATY .. rens e
References . ...oviiiiiri i in it

PART III

PSYCHOSOCIAL AND BEHAV]ORAL ASPECTS
OF SMOKING IN WOMEN ... e
Introduttion ............... e e e

EKC v ’ 2‘3 .

ot rodded by £



r

Ve

)

Correlates of Smoking in * 4
Adolescence B 281
Socioeconomic Influences. ...c.............. .. 281
Family Patterns ....................... . 282
Smoking Among Parents and. S blings ....... 282
Peer Grouplnf]uenc}e ..................... L BRe
scholastic Achievement and Aspirations ..... 285
Dynamic/Personality Factors ....... U L. 286
Prediction of Future Smoking Behavior ..... 288
Prevention of Smoking and
Considerations for Future .
Research- ...................... .. [ 290
Prevention of the Imtiation of
Smoking ... 290
Research Goals ...................... ... .. . 291
Maintenance of Smoking Behavior ............... 293
PattePns of Cigarette Smoking ................. . 293
Smoking Prevalence and Ethmaty .......... 296
Pharmacological Effects of . . .
Smoking ... .. T 297
Nicotine ............ ... 297
Peripheral Effects .................... ... .. 297
Central Effects .................. e . 298
A Possxbg Role for Nicotine in
Smoking Maintenance ............ . 298
D1 rences.in Nicotine Metabolsm e, 300
Smoking and Stimulation Effects ............... . 300
Smoking Cessation ........................... ... . . 302
Demographies ................... .. ... . . ~... 303
Age ........ e e e 303
Education ........ e feeee e, 303
Income .............. B 304
Occupation " ................. ... . 304,
Psychology of Changing Smoking Habits ........ 305
Q oo XXV
EMC b l) [
— - . ~ s

.
r

Initiation of Smoking in Adolescent Girls ......... ... 271

Concepts of Adolescent Behavior .. ... - 272
Prevalence and Patterns of
Adolescent Cigarette Use #.................. 273
Prevalence ...................;.. .. ... ... 273w
Age at Iffitiation of Smoking ............ ... 275
Number of Cigarettes Smoked ............... 277
Type of Cigarette Smpked ............... 278
Smoking Cessation ............ e e ... 278
Smoking Prevalence and Ethnmiaity ...}...... 280
Alcohol and Marihuana Use ........ .. . 280

Demiographic and Psychosocial

——



L4 e

— ’

Treatment Studies /............oooinnts R 306
) The Smoking Withdrawal Syndrome ............. 315
3 Smoking and Weight Control ... ................. 315
Treatment Recommendations ................... . 319~\
COnCIUSIONS tevtviiree ettt eeeetianaeeenns 321
Dissemination of Information About Smoking ....... 321
Health Attitudes and Behaviors ........ e 321
Sources of Information .............. e 322
Health Care Providers .................. ..., 322
Educators ............. e I 3241-
Peer Group ............cccooin.. e 324
Family ... e 325
Media: Television, Radio, Film, '
. Newspapers, Magazines .Z................. 325
AdVertiSIAZ .o i 325
The Failure to Disseminate .
Information ".......coiiiiiiiiei it R A
Strdss at Work ©...viiii e 327
Smokmg Habits of Health Professionals ............. 329
Physicians ........: et e e i 329
- Psychologists ........ fre e 332
NUISES 4 vt i ttttesste ettt aa e aiiataareneennens 333
. The Pregnant Smaker—A Spécial Target e t... 336
Sources of Information ..........cooiiiiiiiaa 336
Physician.Advice .........ociiiiiiiiia., N 337
gevalbnce of Smoking and Qu1tt1ng PSR-
2 ) During Pregnancéy ......coooiiiiiiiiiiiiiiaan. 340
’ Psychosocial Factors in Quitting ................. 344
Recopmmendations ........... e e 346
LSummary L. e 346
. Referengces .................... i R 347
” . )
N !
) -




"-'

-

INTRODUCTION AND SUMMARY.

N

-

e
r




.

*

+INTRODUCTION AND SUMMARY

The 1980 Report on the Health Conse§uences of Smoking fo-
cuses upon the evidence relating cigarette smoking to health
effect‘s in women. It is not preserfted as a detailed discussion of
the entire range of effects of smoking on health. Such a detailed
review of all existing evidence can be found 1n the 1979 Report
of the Surgeon Geperal on Smoking and Health. Instead, this
volume on smoking and wpmen's health 1s offered as a v
and reappraisal of smoking and major health relationsh})s spe-
ciftcally 1n women. It 1s intended to serve the medical fommu-
nity as a unified source of existing s¢ientific evidence abokt
health effects of smoking cigarettes for Women, As an examijna-
tion of current knowledge, 1f will logically lend itself to applica-
tion 1n both the persomal and public health arenas. .

Its content is the work of numerous scientists within the De-
partment of Health, Education, and Welfare, ag well as scien-
tific expeTts outside that orgamization, —

This volumé& examines the major issues relating tobacco use
to women’'s health Including trends in consu mption, the biomed-
1cal evidence of the healtheeffects of cigarette usage b&f women,
and determinants of smoking mitiatien, maintenance. and ces-
sation.

This section summarizes the principal findings of this report,
It is hoped that the ehtire volume will serve to highlight the
established risks of smoking for women and their children, as
well as to define the areas in need of furthe_r‘jmr_l,vestigatlon. -

Patterns of Cigaret\te Sr‘noking

1. Women have differed from men in their historical omset of
widespread cigarette use, in the rate of diffusion of smoking
among each new birth cohort, in their Intensity of cigarette
smoking and their use of various types of cigarettes.

2. Men took up cigarette smoking rapidly at the beginning of
the twentieth century, especially during World War [. Cigar-
ettes rapidly replaced other forms of tobacco.

By 1925, approximately 50 percent of adult males were
cigarette smoker;. Smoking among men accelerated rapidly
during World War [I. By 1950, the prevalence of cigarette use
among men approached 70 percent 1n some urban areas,

3. The onset of widespread cigarette use among women
lagged behind that of men by 25 to 30 &ars. The proportion of
adult women smoking cigarettes did nbt exceed one-quanter
until the onset of World War I1.

4. Between 1951 and 1963, iric¥éusing proportions of women
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and men smokers converted to filtertip cigarettes. By, 1964, 79
percent of adult women smokers and 54 percent of adult men
smokers used filter cigarettes. . . . «

5. After reaching a peak value of 4,3 in 1963; annual per
capita consumption of cigarettes declined in 1964, 1968-170, and
in the period since 1975. The most recent estiniate of 3,900
cigarettes per capita n 1979 1s apgroxxmat.ely equal to that ob-
served 1n 1952. . . .

6. From 1965 to 1978, the pRaportion of adult men cigarette
‘smokers declinedofrom 5}to 37 percerits The preliminary esti-
mate of adult men's smoking prevalence for 1979 is 36.9 percent.
~ From 1965 to 1976, the proportion of adult women smokers re-
v * maimned virtually unchanged at 32 to 33 percent. Since 1976, the
proportion of women smokers hags declined to below 30 percent.
| For 1979, the prelimnary estimate of adult women’s smoking

_ _prevalence 1s 28.2 percent. The overall smoking prevalence of

32.3 percent for both sexes in 1979 represents the lowest re-
corded value in at least 45 years.

7. The propor#ion of adult smokers attempting to quit smok-
ing dechned from 1970 to 1975, but increased in 1978-1979.1In
contrast to/past years, the proportions‘of womeri~ and men now
attempting to quit smoking, and their re(:orted quitting rates.
are indistinguishable. Approximately one'in three adult smok-

" ers now makés a serious attempt to quit smoking during the
course of a year. Approximately one in five of those who attempt
to quit subsequently succeed.

8. The proportion of adult smokers using lowef? “tar” anc
nicotine;brands has increased substantially. In 1979, 39 pergen!
of adult women smokers and 28 percent of adult men sthoker;
reported primary brands with F.T.C. “tar” delivery less tha
15.0 milhigrams. It 1s not known whether smokers of the lowes
“tar” cigarettes are more or less likely to attempt to quit smok
Ing, or to succee%qugttmg, than smokers af conventional fil
tertip or non-filter cigarettes. . . .

9. The average number of cigarettes smoked by women ar
men current smdkershas increased. The felationship of thd
finding to recent declines in the average F.T.C. “tar’” an:
nicotjne deliveries of cigarettes is not well understood.

«.10. With each successye generation, the smoking characte:
1stics of women and men have Wcome increasingly similar.

11. Among women, the average age of onset of regula\:’.mol
yng progressively declined with each successive birth cohort-
from 35 years of age for those born before 1900, to 16 years ¢
age among those born 1951 o 1 60. The average age ofi‘mset <
regular smoking among'p6urng women is now virtually identics

to that of young men. .
O ‘ ‘ »
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12. Maximur smoking prevalence rates have declined sub-
stantially in recent birth cohorts of men. Men born 1931 to 1940
reached a peak smoking proportion of 61 percent during 1960-
62, while men born 1941 to 1950 reactied a peak smoking propoy-
tion of 58 percent in 1968-69. Men born 1951 to 1960 reached a
peak smoking proportion of 40 percent in 1976, Ameng recent
cohorts of worngen, peak smoking prevalence rates have declined
to. uch smaller extent. Women born 1931 to 1940 reached a
peak smoking proportion of 45 percént in 196668, while women‘
bofri 1941 to 1950 reached a peak smoking proportion of 41 per-
cent in 1970-73. Women born 1951 to 1960 reached a peak smok-
ing proportion of 38 percent in 1976. Among+the generation born
1951 to 1960, the porportions of women and men smoking
cigarettes are now virtually identical. .

13. The proportions of women and men gmokers in each age
group have declined. A.'mong those born beﬂ'ne 1951, this dechine
in smoking prevalence resulted mainly from smoking cessation.
By contrast, the observed decline in smoking prevalence among
younger men born 1951 to 1960 has resulted from both smoking
cessation and a lower rate of smoking initiation. This decline 1n+
‘the rate of onset of smoking among young men has not been
obseryed for yopung women. "

14. Recent survey data on adolescent smoking habits reveal
that by ages 17 to 19, smoking prevalence among women ex-
ceeds that of men, This finding supports the conclusion that the
rate of initiation §§ smoking among young men—but not that of

*young women—is declining. The future cigarette use of the
youngest generations of women is uncertain. .

15. With each successive birth cohort, the accumulated years
of cigarette smoking per woman has progressively approached
the accumulated years of cigarette smoking per man. Each suc-
cessive birth cohort has also experienced progressively smaller
sex differences in the fraction of Jifetime years of smoking that
represents filtertip cigarette use.

16. Among men born during this century,” each successive
birth cohort has thus far experienced fewer cumulative years of
cigarette smoking, higher proportionate exppsure to filtertip
cigarettes, and lower smoking prevalence rates. This relation-
ship between birth date and cigarette smoke exposure does not

. hold for women. Women born 1921 to 1940 have expérienced
substantially higher smoking -prevalence rates than earler
. generationd. Unless they quit smoking in substantial numbers,
these women, currently aged 40 to 59, will surpass older women
in total years of cigarette smoking per capita, the total years of
nonfilter cigarette smoking per capita, and in the total number
of cigarettes §moked. The health consequences of this enhanced
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exposure to cigarette smoke among women are likely to be morg
prominent in the coming decades.”

’
My"tallty

1. The mertaht) ratio for women who smoke cigarettes 1is
about 1.2 or 1.3. @

2. Mortalhity ratios for women increase w1th the arhount
smoked. In the largest prospective study the mortality ratio
was 1.63 for the two-pack-a-day smoker as compared to
nonsmokers.

3. Mortality ratios are generally proportional to the duration
of c1garette smoking; the longer a woman smokes, the greater
the excess risk of dying.

4. Mortality ratios tend to be higher for those women who
begin smoking at a young age as compared to those who begin
smoking later, )

5. Mortality ratios are hgher for those women who report

_they inhale smoke than for those who do not inhale.

6. Mortality ratios for women tend to increase with the tar
and nicotine content of the cigarette.

7. Mortahity ratios for female smokers are somewhat less

* than for male smokers. This may reflect differences in exposure
to cigarette smoke, such as starting smoking later, smoking
cigarettes with lower “tar” and nicotine content, and smokmg
fewer cigarettes per day than men.

8. Women demonstrate the same dose;response relationships
with cigarette smoking as men. An mcr’éase in mortality occurs
with an increase 1n number of cigarettes smoked per day, an
earlier age of beginning cigarette smoking, a longer duration of
smoking, inhalation of cigarette smoke, and a higher tar and
nicotine content of the cigarette. Women who have smoking
characteristics 51m1lar to men may experience mortality rates
similar to men.

Morbidity

. The 1979 Report of the Surgeon General summarized the in-

- formation on smoking and morbidity as follows: .

1. In general, female current cigarette smokers l,t more

acute and chronic conditions including chronic Pronchitis

and,or emphysema, chronic sinusitis, peptjc ulcer disease, and

arterivsclerotic heart disease, than womeéwho never smoked.

2. There 1s a dose-response relationship between the number

of cigarettes smoked per day and the frequency,of reporting for
most of the chronic.conditions.
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»3, The age-adjusted idcidence of acute conditions le.g., In-
fluenza) for women smokers is 20 percent higher for women who
had-ever smoked-than for nonsmokers.

Additional data from the M€alth Interview Survey (HIS) 1s
presented: - '

1. Currently employed{women who smoke cigarettes report
more days lost from work due to illness and injury than working
women who do not smoke.

2. Limitation of activity is reported more commonly among
women under the age of 65 who have ever smoked than among
those who never smoked. . ®.

Q . . .
- Cardiovascular Diseases. '

Coronary heart disease is the major cause of deaj}h among
both males and females in the U.S. population. The 1979 Sur-
geon General’s Report clearly demonstrated the close associa-
tion of cigarette smoking and increased coronary heart disease
among males. This report reviews the evidence associating
cigarette smoking and cardiovascular disease in women:

1. Coronary heart disease, including acute myocardial infare-
tion and chronic ischergic hefp{ disease, occurs more frequently
in women who smoke. In gereral, cigarette smoking increases
the risk by a,factor of about two, and in younger women
cigarette smOking may increase the risk several fold.

‘2. Cigarette smoking is a major independent risk factor for
coronary heart disease in women; it also acts synergistically
with other coronary heart disease risk factors producing a risk
greater than the sum of the individual risks.

3. The use of oral contraceptives by women cigarette smokers
increases the r§k of a myocardial infarction by a factor of ap-

< proximately ten. ‘ .

4. Women who smoke low “tar” and nic~tine cigarettes expe-
rience less risk for coronary heart disease than women who
smoke high “tar” and nicotine cigarettes, but their risk is stil
considerably greater than that of nonsmokers.

5. Increased levels of high-density lipoprotein (HDL) are cor-
related with greduced risk for an acute myocardial infarction;
women gigarétte smokers have decreased levels of HDL.

- 8. Cigarette smoking is a major, independent risk factor for
the development of arteriosclerotic peripheral vascular disease
in women Smoking cessation improves the prognosis of the dis«
order has a favorabje‘ixnpact on vagcular patency following
recofistructive surgefy. -

omen cigarette smokers experience an increased risk for
id hemorthage; the use of botl cigarettes and oral
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P contraceptives appears to synergistically increase the risk for

subarachnoid hemorrhage. .
8. Women who smoke cigarettes may be more hikely to de-

velop severe or malignant hypertension than nonsmoking

women. .
<

Cancer

. 1. Cigarette smokingis causally associated with cancer of the
lungfxar} nx, oral‘cavity, and esophagus in women as well as in
merr, it is also associated with kidney cancer 1n women.

2. Cigarette smoking accounts for 18 percent of all cancers
newly diagnosed and 25 percent of all cancer deaths in women,
In 1980, 26,500 of the estimated 101,000 deaths, or over one.
quarter of the deaths expected from lung cancer, will occur in
women.

3. Women cigarette smokers have been reported to have be-
tween 2.5 and 5 times greater likelihood of developing lung
cancer than nonsmokjng women.

4. Among women the risk of“ﬂevelopmg lung cancer increases
with increasing number of cigarettes smoked per day, duration
of the smoking habit, depth of inhalation, and tar and nicotine
content of the cigarette smoked. The risk is inversely related to
the age at which smoking began. -

5. A dose-response relationship has been demonstrated be-
tween cigarette smoking and cancer of the lung, larynx, oral
cavity, and urinary bladder in women. -

6. The rise 1n lung cancer death rates 1s currently much
steeper 1n women than in men. It 1s projected that the age ad-
Justed lung cancer death rate will surpass that of breast cancer
in the early '19§0s. ' .

7. The rapidincrease in lungcdncer rates 1n women 1s similar
to but steeper than the rise seen in men approximately 25 years
earlier. This probably reflects the fact that women first began
to smoke in large numbers 25-30 years after the increase in
cigarette smoking among men. Thus, neither men nor women
are protected from developing lung cancer caused by cigarette
smoking.

8. Cigdrette smoking has been causally related to all four of
the major histologic types of lung cancer 1in both women and
men, including epidermoid, small cell, large cell and adenocar-
cinoma.

9. The use of filter cigarettes and cigarettes with lower levels
of “tdr” and nicotine by women 1s correlated with a lower risk of
cancer of the lung and larynx compareg to the use of high-* ‘tar’
and nicotine or unfiltered cigarettes. The risk posed by smoking

- \
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low-“tar” cigarettes, hqwever, us clearly greater than that
among females who never smoked. '

10. After cessation of cigarette smoking, a, woman's risk of
developing lung and laryngeal cancer has been,shown to drop
slowly, equ g that of nonsmokers after!10-15 years.

11. Excesstve ingestion of alcohol acts synergistically with
cigarette smoking to increase the incidence of oral and
laryngeal cancer in women. ’

/ Non-Neoplastic Bronchopulmonary Diseases

1. Recent statistics indicate a rising death rate due tochronic
obstructive lung diseate (COLD) among.women. The data avail-
able demonstrate an excess risk of death.from COLD among
smoking women over that of nonsmoking women. This excess

/ risk is much greater for heavy smokers than for light smokers.

2. Wo_mén's total risk of COLD appears to be somewhat lower
than men’s, a difference which may be due to differences in
-prior smoking habits. -

3,' The prevalence of chronic bronchitis varies directly with
cigarette smoking, increasing with the number of cigarettes
smoked per day. ) Y

4, There 18 conflicting evidence regarding differences 1n the
prevalence of chronic bronchitis in women and men. Several
recent studies suggest that there s no significant difference 1n
the prevalence of chronic bronchitis between male and female
smokers. This may be the result, however, of increasingly simi-
lar smoking behavior of women and men’ *

.5 The presence of emphysema at autopsy exhibits a dose-
response relationship with cigarette smoking during life, _

6. There is a close x)elationshlp‘ etween cigarette smoking
and chronic cough or chronic sputum production in women,
which increases -with total pack-years smoked.

7. Women current smokers have poorer pulmonary fuhction
by spirometric testing than do female ex-smokers or nonsmole*®

ers, a relationship whi.ch is dose-related to the number of
[ cigarettes 3moked.

Interaction Betw een Smoking and Occupational Exppsures

- 1. The 1979 Surgeon General's Report identified the ways in
-which smoking cigarettes may interact with tpe occupational
environment. They include: '

' a) Facilifation of absorption of physical contamination of

cigarettes, .
b) Transformation of workp]ace chemicals into more toxic
substances, . , j
o . - * 9
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¢) Addition of the exposure to a toxic consgituent of to--
bacco smoke to a concurrent exposure to e same con-
stituent present in the workplace,
v d) Addition of a health effect due to environmental expo-
.sure to a similar health effect due to smoking,

e) Synergy of exposures, and

f) Causation of accidents.

2. Women are entering occupational environments with
greater frequency, and thus may be experiencing greater expo-

" sures to physical and chemical agents.

3. Cohorts of wognen with a greater prevalence of smoking are
ourrently reaching the ages of maximal disegse occurrence, re-
placing earlier cohorts with lower-eigarette exposures.

1. Physiologic differences in hormonal status between males
and fema:les constitute a potential source of differing responses.

5. In the workplace women who are pregnant present a
nine-month exposure opportunity, including potential
teratogenic and perinatal mortality effects. .

6 Concurrent exposure of women to smoking and asbestos
resulted 1n a clear excess of cancer of the lung. )

7. Women smokers exposed to cotton dust run a higher risk of
developing bA'ssinosis, bronchitic syndromes, and abnormal
pulmonary function tests than nonsmoking women,

Pregnancy and Infan{fHealth

1. Babies born to women who smoke during pregnancy are, on
the avetage, 200 grafms lighter than babies born to comparable
nonsmoking women. \

2. The relationship between maternal smoking and reduced
birth weight is independent of all other factors that influence
birth weight including race, parity, maternal size,
socloeconggiic status, and sex of child, 1t 1s alsy independent of
gestational age. » :

3. There is a dose-response relationship between maternal
smoking and reduced birth weight; the more the woman smokes
during pregnancy, the greater the reduction in birth weight.

4. If a woman gives up smoking early during pregnancy, her
risk of delivering a low-birth-weight baby approaches that of a
nonsmoker., ’ .

5. Theratio of placental weight to birth weight increases with
increasing levels of maternal smoking, refle¢ting a considerable
decrease in mean birth weight and a slight increase 1n mean
placental mass; this may represent an adaptation to relative
fetal hypoxia.

0 ‘R '
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~ 6. The pattern of fetal growth retardation that oceurs Wl\h

" maternal smokingis a decrease in all dimensions meluding body
length, chest circumference, and kead circumference.

. 7. Maternal smoking during pregnancy may adversely affe
the child’s long-term growth, intellectual development and be-

4 havioral characteristics. b

8. Maternal smoking during pregnancy exerts a direct
growth-retarding effect on the fetus, this effect does not appear
to be mediated by reduced maternal appetlte eating or weight
gaip. .

9. The nisk ofspontaneous abortion, fetal death, and neonatal
death 1ncreases directly with increasing levels of maternal
smoking during pregnancy, interaction of maternal smoking
with other factors which increase perinatal m?rtallty may re-
sult in an even greater risk.

10. Excess deaths of smokers’ infants are found mamly In the
coded cause categories of “unknown” and “anoxia” for fetal
deaths, and the categories of “prematurity-alone” and "respira-
tory difficulty” for neonatal deaths; this suggests that the ex-
cess deaths are due to problems of the pregnancy, rather than
to abnormalities of the fetus or neonate.

11. Imreasmg levels of maternal smoking result 1n a highly
significant itcrease 1n the risk.of abruptio placentae, placenta
previa, bleeding early or late 1n pregnarnicy, premature-and pro-
longed "rupture of membranes, and preterm dellver)—all of
which carry high risks of perinatal loss.

12. Although there is little effect of maternal smokmg on
mean gestation, the proportion of fetal deaths and live births
that occur before term increases directly with maternal smok-
ing level. Up to 14 percent of all preterm deliveries in the United
States may be attributable to maternal smoking.

13. The incidence of preeclampsia is decreased among women
who smoke during pregnancy; however, if preeclampsia devel-
ops in a smoking woman, the risk of perinatal mortality 1s
markedly increased compared to preeclamptic nonsmokers.

14. An infant’s risk of developing the “sudden infant death
syndrome" is increased by maternal smoking during pregnancy.

15. There are insufficient data to support a judgement on
_ whether maternal and or paternal cigarette smoking increases
the risk of congenital malformationg. '

16. Infants and children born to smoking motheys may expe-
rience more ]ong-term morbidity than those a)rn to non-

" smoking vagthers, however, studies usually cannot distinguish
between the effects of smoking during pregnancy .and the ef-
fects of the infant’s or child’s passive exposure to cigarette
'smoke after birth.
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17. ‘Studies in women and men suggest that cigarette smok-
ing may impair fertility, )

18. Experimental studies on tobacco smoke, nicotine, carbon
monoxide, pol& nuclear aromatic hydrocarbons, and other cun-’
stituents of smoke hélp define pathways by which maternal
smoking during, pregnancy may exert its aforementioned ef-
fects.

Peptic Ulcer Disease

The 1979 Surgeon General's ge/port included evidence that
cigarette smoking in males was significantly associated with
the incidence of peptic ulcer disease and increased the risk of
dying from peptic ulcer disease by approximately two-fold. The
effect of smoking on pancreatic secretion and pyloric reflux
demonstrated among men may provide a mechanism by which
peptic ulcexgs develop.

1. Female smokers show a prevalence.of peptic ulcer higher
than that of nonsmokers by approximately two-fold -

2. The effect of cessation on healing 1s not known

-

Interactions of Smoking with Drugs, Food Constituents and
Responses to Diagnostic Tests

Most published studies investigating the effects of cigarette
smoking on drug use have been performed on mixed popula-
tions, factors specific fur women have not been demonstrated to
date. It has, however, been clearly demonstrated that wornen
are prescribed and consume mure prescriptivn drugs than men.

1. Studies of selected drugs indicate that smoking may affect
chnical responses and alter the dose required for an effective
therapeutic result.

" 2. Smoking interacts with ural contracepiyve_use to inerease .
the risk of myocardial infarction and subMrachnoid hemor-
rhage.

. 3. Common clinical laboratory parameters are altered 1n
smokers compared to nonsmokers, the health significance of

2] these changesns unknown.

4. Insufficient information exists for assessment of the 1m- -

pact of smoking on the nutritional needs of women.

-

Psychosocnal and Behavioral Aspects of Smoking in Women

. The percentage of 17-18 year old &omen who smoke has
qhown a steady rise between 1968 and 1979. It now appears,
however, that the increase In smoking prevalence among all
12-18 year old females has leveled off and begun to decline.

. Young’women born after 1962 show a substantially reduced

12
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- Initiation of smoking and will probably have a much lower pre-
«valence of smoking as adults.

2. Those young women who do begin to smoke are starting to
smoke regularly at a younger age, with more than half of the
male and female adolescents who begin to smoke starting before
the 10th grade. ) ' %' 3

3. The earlier tobacco is Used and the greater the number, of
cigarettes smoked per day, the less likely an attempt to quit will
be successful. '

4. The pex:centage of women smokers who smoke more than
one pack per day 1s increasing.

5. Adolescent and adult women are more likely to use low-tar
and-nicotine cigarettes, smoke fewer cigarettes per day and 1n-
hale less deeply than do men, but the difference between the
sexes in these patterns of smoking is decreasing. Adolescent
and adult black women are more likely to be smokers than their
white peers, but they sngpke fewer cigarettes per day. -

6. Adolescents from low 1hcome families, single parent
families, and families with lower parental educational levels are
more likely to become smokers.

7. Female and male adolescents are ‘more hikely to begin
smoking if a parent or older sibling also smokes.

8. Adolescent smokers associate with peers who smoke and
nonsmokers associate with nonsmoking peers.

9. Adolescent girls overestimate the percentage of their peers
who smoke and they have a very positiveimage of the people in
cigarette advertisements, but they are less ll,kely'than adoles-
cent boys to see smoking as a social asset. -

10. Adolescent girls who smoke tend to be more outgoing but
feel less able to influence their future. p ’

11, Adolescents experience stress due to feelings o’ﬁnattrac-
tiveness, incompetency in school achievement and personal re-
lations, limited opportunity for personal grnowth and concern
over future social and economic roles. This stress may be the
common mechanism ptoducing the increased rates of smoking
in gome groups.

12. The factors associated with successful quitting by adoles-
tents of either gex are lower number of cigarettes smoked per
day, higher educational aspirations and achievement, greater
acceptance of the health risk of smoking, and haling more
nonsmokers among their frierids, )

13. It is possible that women and men modify their smoking
in order to maintain a constant nicotine level, : .

14. Women are more likely than.men to sriioke 1n-order to
reduce stress.

15. Women at higher education and income levels are moruy

) ’ ‘ . 13
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likely to succeed 1 quitting. Additional factors assoclated with
suceessful quitting are a strong commitment to change, the use
of behavioral techniques and rehiable social support for quit-
ting. Women have heen reported to show lower rates than men
of successful cessation followihg organized cessation programs,
a difference which 1s less apparent in thuse programs that in-
clude social support.

.
.

-
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PATTERNS OF CIGARETTE SMOKING 4
Introduction

This chapter traces the evo’lutlon of cigarette smoking among
successive generations of American women and men during the
twentieth century. The available evidence demonstrates that
women have differed from men in their historical onset of wide-
spread cigaretteuse, in the rate of diffusion of smoking among
each new birth cohort, 1n their Intensity of cigarette smoking,
and 1n their usa of various types of cigarettes.

Four main conclusions emerge from this analysis. First, al-
though men rapidly took up smoking during the early decades of
this century, the proportion of adult female cigarette smokers
did not exceed one-quartey until the onset of World War II. The
peak intensity of smoking ocgtirred among women born after
1920. Second, as a res&t of Higher past rates of quitting and
lower past rates of initiatiof among men, as well as changes n
the type of cigarette consumed, the smoking characteristics of
women and men are how becoming increasingly similar. Third,
the prevalence of cigarette smokin among adult American
women and men is declining. This ¢onclusion applies to all age
groups, but with less certainty to the youngest generation of
women. Fourth, increasing public awareness of the health con-
sequences of smoking has resulted 1n significant changes n the
nature of the cigarette product. Yet little 1s known about the
effects of these product changes on the initiation, maintenance
and cessation of smoking, particularly among women.

Since the last review of cigarette smoking in the 1979 Report
of the Surgeon General (24), two new national surveys have
been performed under the sponsorship of the National Center
for Health Statistics and the National Institute of Education.
This chapter relies in part on the recent, preliminary results of
these survexf.

The Rise of Cigarette Smoking: 1900-1950

‘Although the use of cigarettes in the United Stafes was ob-
served as early as 1854 (42,48), consumption did not increase
dramatically until after 1900. As shown in Figure 1, per capita
consumption of all types of cigarettes jnereased by more than
tenfold from 1900 to 1920. Despite a transient decline during the
Great Depression, consumption increased from 665 clgarettes
per capita 1n 1920 to 3,522 cigarettes per capita in 1950 (50).

A continuous, nationally representative’ series of smoking

revalence rates during the period 1900 to 1950 is not publicly,
Eilable. Nevertheless, numerous sources can be pieced to-

A ¢ 17

Text Provided by ERI AV



P
gether to characterize the differential growth of cigarette
smoking among women and men. t

- Figure 2 depicts estimates of tHe percentage of male and
female current cigarette smokers i1n the greater Milwaukee
area, as compiled by the Milwaukee Journal (38). In 1923, the
first reported year of this survey, 51.8 percent of males aged 18
vears and over smoked cigafettes. Sixty percent of male
cigarette smokers alsu smoked pipes or cigars. In total, 87 per-
cent of adult males used some type of tobacco (38).

Although earlier survey estimates of male smoking rates are
unavailable, 1t appears that the rise of cigarette consumption
prior to 1923 reflected both the conversion of established male
non-cigarette tobacco users to cigarette smoking and the re-
cruitment of a new generation of younger male smokers during
World War 1. Innovations 1n cigarette produétion and market-
ing have been cited as influential factors in this rapid growth
(39,48,67). Camel cigarettes, a blend of ighter Burley smoking
tobaccos with previously dominant Turkish cigarette tobaccos,
were introduced 1n 1913 and within months attained a national
market. Two similar brands, Lucky Strike and Chesterfield, fol-
lowed 1n 1916 and 1919, respectively (39,48,67). During World
War I, the War Industries Board estimated that soldiers of the
Allied Armies consumed 60 to 70 Percent more tobBacco than
they had used 1n civilian hife (28,29).

Cigarettes continued to dominate other forms of tobacco
among male smokers throughout the 1920s and 1930s. By 1935,
62.5 percent of adult males in the greater Milwaukee area
smoked cigarettes (Figure 2), while the percentages of pipe and
cigar users had declined substantially. Average cigarette con-
sumption frequency among men smokers increased from 3.7
packs per week in 1923 to 4.8 packs per week in 1935 (38).

onsumption among men accelerated during World War I1
(Figures 1 and 2). In 1944, more than 25 percent of cigarettes
produced 1n the U.S. werc distributed to overseas forces (29),
typically for free or at low cost (39), to the point where sub-
sequent shortages developed in the domestic market. By 1948,
67.1 percent of adult males in the Milwaukee area smoked
cigarettes (Figure 2). This estimate of the prevalence of
cigarette use among urban men 1s confirmed by Sther local con-
sumer surveys performed in that year. For example, in 1948,
adult male smoking rates were 69.1 percent in Omaha, 67.4 per-
cent it Birmingham,69.4 percent in PhiJadelphia, 63.9 percent
in Seattle, and 63.4 percent in San Jose/(37).

The growth of cigarette smoking among women occurred
much later in the face of strong social taboos. Gottsegen noted
that “the ultra smart set and ‘'women social leaders began to
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smoke af the turn of the century” (13). By 1906, Agperican “girl
stenggraphers” were reported smoking cigarettes clandestinely
~ T (5) g 1919, some younger women in New York yere reported
smoking at dinner parties “wXkh a trace of deﬁg'lce" (48). By
" 1922, New York women were smoking openly on the streets and
in bus tops (58')._ : . : “

The'first advertisement showﬁ]g a woman smoking was Loril-
lard% 1919 publicity for Helmar cigarettes (43,48). In 1926, a
young women in a Liggett and Myers' Chesterfield advertise-
.ment, did not smoke b pleaded, “Blow some my way” (6). In
April, 1927, a Philip Morks advertisement for Marlboro cigar-
gttes noted that “women, When they smoke at all, quickly de-
wlop discriminating taste,’ aid that Marlboro cigarettes were
as “mild as May” (2). In 1928, a Lucky Strike adveftisement
urged women to ‘‘reach for a Lucky instead 6f a sweet”
(31,39,48).'In 1934, Eleanor Roosevelt smoked cigarettes pub-
licty t£6). By 1840, handbags'and cosmetic cempacts were typi-
cally designed to hold cigarettes (13). - ,

Although the M@ aukee Journal (38) reported that 16.7 per-
cerit of adult wemen smoked cigarettes in 1934 (Figure 2), prior
estimates ofgvomen’s smoking prevalence are sporadic, Wessel
estmated that women consumed 5 percent of all cigarettes in
1924 (66). Moody’s Investors Service estimated that women
‘smoked 12 percent:,of all cigarettes smoked in 1929 (44). The

Laverage daily consumption of women smokers, as compared to
men smokers, is not documented forghat period. If men smokers
consumed approximately twgee as many cigarettes per day as
women smokgrs (cf. the Milwaukee Journal’s 193$survey report
that women’s consumption frequency was 135 packs per year as
comparéd to 244 packs per year for male smokers), and if the

7
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estimates of male smoking prevalence. rates in Figure 2 are '

taken as nationally representative, and if there were approxi-

. mately 5 percent more adult malas than adult females during

the 1920 to 1930 decade (51), essel’s estimate yields a 6

+ percent adult female smoking prevalerfee in 1924 and Moody’s

estimate yields a 16 percent prevalence in 1929..

The Nzlwau'kee"Joug-nal series in Figure 2 must be interpreted

in light of changes in the type of survey” regpondent and the

: yvow of questions designed to elicit smoking practices (see

cap to Figure 2). Moreover, this urban population series

may, nof By representative of all American women. Neverthe:

less, the phb available survey data sources are consistent

-with the cdn bn that smoking rates among women did not
. exceed one-quarter until the onset of World War II, -*

Based on 10,000 applications for msurance policies during

1950 to 1940, Ley (32) estimated-age-standardized smoking rates
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of 63.9 percent of men and 20.8 percent of women aged 15 years

and over. In 1935, Fortune Magazine, in the first nation-wi

survey (12), reported that 52.5 percent of adult men and 1§.1

percent of adult women smoked cigarettes. (See Table 1). Amohg

those under 40 years of age, 65.5 percent of men and 26.2 per
of women were smokers. Among those over 40 years, 39.7 per-
cent of men and 9.3 percent of women were smokers. Urban-
rural differences in smoking were significant. The proportion of
smokers ranged from 61.4 percent of men and 31.2 percent of
women In cities with population over one million, to 44.1 percent.
of men and 8.6 percent of women 1n rural areas with population

- under 2,500. A survey of 250 urban women by the Market Re-

»  gearch Corporation in 1937 reported 26 percent regular smokers

and an additional 23 percent occagjonal smokers (47). .
After 1940, women's smoking rates accelerated, as hew g:;era‘”z
erations of women, particularly younger women in urban areas,
centered the labor force (see also title “Occupation and Envi-
ronment” 1n this Repogt). In 1944, the Gallup Poll reported 48
» Dercent adult mble smokers and 36 percent adult female smok-
ers (4). In 1949, the Gallup findings were 54 percent male and 33
percent female (4). Local consumer surveys of urban areas n
1945 revealed 37.6 percent adult women cigarette smokers in

, Milwaukee (see also Figure 2), 34.3 percent in Omaha, 35.6 per-
cent 1n Birmingham, 46.7 percent in Philadelphia, 38.3 percent

" 1n Seattle, and 34.0 percent in San Jose (37). Conover, citing
X “trade journal” surveys in the three or four years prior to 1950,
reported smoking prevalence rates of 65 to 70 percent among

men and 40 to 45 percent among women (9). *

‘ Although the differential growth of cigarette use among vari-
ous socloeconumic groups 1s not well documented, the available
data during this period suggest that male smoking rates de-
clined with increasing income, while the relation of women’s
sthoking to income was less clear. The Milwaukee Jourpal in
1945 noted 58 percent of men with monthly rents over $50 were
smokers, and 75 percent of men with rents under $30 per month
.were smokers (38). Among women, the corresponding propor-

™ tions were 32 and 37 percent respectively. In Mills and Porter’s
1947 survey of.Columbus, *Ohio (36), 28.3 percent of white
females and 64.9 percent white males smoked cigarettes,
whereas 36.4 parcent black females and 68 percent ptack males
smoked cigarettes (estimates calculated from the age distribu-
tion data prewadedin Table 6 of (36)). Kirchoff and Rigdon, in a
survey of over 21,000 patients, visitors, and employees of hospi-
tals 1n Houston and Galveston, noted that 63.2 percent white
males, and 33.4 percent white females, 66.3 percent black males,
and 32,2 black females smoked cigarettes (30).
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All of the above findings reinforce the conclusion that the
onset of widespread cigarette use among women lagged behind
that of men by 25 to 30 years® This historicahde vin the growth
of‘cigarette smoking among women has also been documented
for the United Kingdom (8,46,49).

The Emergence of Filtertip Cigarettes: 1951-~1963

As shown in Figure 1, total per capita consumption of cigar-
ettes declined during 1953 to 1954. This decline was coincident

- with the appearance in the popular press of reports sernously

suggesting a link between cigarette smoking and lung cancer
(10,33,34,40). Thereafter, the consumption of filtertip cigarettes
increased rapidly (Figure 1). In 1953 filtertip cigarettes consti-
tuted 2.9 percent of cigarette production. By 1958, their share of
production had increased to 45.3 percent, and by 19631t was 58.0
percent (50).

The transient decline during 1953 to 1954 in the number of
cigarettes consumed was not clearly matched by a decrease 1n
the proportion of cigarette smokers (27). Atleast inurban areas,
the proportion of women smokers continued to increase. From
1953 to 1958, the prevalence of adult female smoking increased
from 42.9 to 45.4 percent in Milwaukee (Figure 2), from 38.4 to
42.6 percent in Omaha, from 47.0 to 50.2 in ashington, D.C.,
and from 39.6 to 44.4 percent in’San Jose (37 .

At the same time, both women'and men r pidly converted to
filtertip cigarettes. By 1958, filter cigarette use prevailed
amon®, 61 percent of women smokers and 4% percent of men
smokers in Milwaukee, 54 percent of women smokers and 43
percent of men smokers in Omaha, 53 percent of women smokets
and 47 percent of men smokers in Washington, D.C., and 59 per-
cent of women smokers and 42 percent of men smokers in San
Jose (37). In-a nation-wide 1964 survey reported by the Natwonal
Clearinghouse for Smoking and Health (64), 79 percent of adult
female smokers and 54 percent of adult male smokers used filter

cigarettes.

Increasing Public Health Awarenegs: 1964-1979  * -
Per capita consumption reached a peak of 4,336 1n 1963 (Fig-
ure 1). It declined transiently after the appearance in January
1964 of the first Report of the Advisory Committee to the Sur-
geon General (52). Per capita consumption continued to decline
during the subsequent period of increased publicity concerning
the health hazards of smoking (24,27).- Since 1975, per capita
consumption has declined at an average rate of 1.4 percent an-
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FIGURE 1.— Annual consumption of cigarettes and filtertip
. cigarettes per.person Wd ’1‘8 years and over,
¢ 1900-1979* . ' ?; ‘

*Total per capita consumption data for 1917—?9vand 1940-79 mclude’o verseas
forces. Total per capita ¢consumption for 139 #s,preliminary estimate. Per
capita_consumption of filtertip cigarettes d 2 ed from annua| data un the
filtertiprshare of toth]'cighrette productiongt ¥

SOURCE: U.S. Departinent of Agneulturg 5.

nually:' The most recent 1979 estlﬁ?m of 3:900 cigarettes per
capita closely app"rb‘%imates that pb‘éerged in 1952.

Tabley} summarizes the results8f selegted, nationally repre-
sentative survgys of*adult cigarette use during the period 1935
to 1979. _ifxcept forasthe Fortug z,‘?gurvey‘f)f 1935 (12) and the sup- .
plement to the Curgerit Pp'plk?ﬂtrﬁ Survey in 1955%16), these
data were vollected uﬁ&er the sponsorship of the National Cen-
ter for Health Sta jcs. 'Phg results of other recent national
surveys of adult ci? te use (34,57,@8,61,62,64), revealing very
similar trends in,the g :glencé of $moking, were described in

Geodérils Report (24). K
Among adult médles, theprevalence of regular cigrette use
has declined contihddusig'gce 1965, with more marked de-
creases in the interVgle 1965 to 1970 and 1976 to 1978. (The abso-
lute standard errorsfor the National Center for Health Statis-
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tics estimates for 1970 to 1976 are less than 0.3 percent. The
absolute standard errors for 1978 and 1979 are 0.6 percent.)
Among adult women, the direction,of change in smoking preva-
lence is less clear. The estimates for the interval 1976 to 1979,
however, suggest a recent downturn. The prelimnary 1979 es-
timate of 32.3 percent for the overall prevalence of adult
cigarette smoking among both zexes represents the lowest re-
corded value in at least 15 years. (The overall prevalence of
cigarettessmoking in the 1935 Fortune Magazine survey was
37.3 percent among adults of both sexes.)

TABLE 1.— Estimates of the prevalence of regular cigarette
smoh’ﬁ%ong adults, United States, selected
national sifrveys, 1935-1979

-

Year , . Females . Males
1935 . 18.1 525
1955 - : 24.5 » 52.6
1965 N 33.3 51.1
1970 311 B, 13.5
1974 : 3L9 42,7
1976 329 41.9
1978 - 29.9 37.0
1‘979 28.2 36.9

Data for 1978 are revisigng of preliminary estimates reported in Harris (26).
Ddta for 1979 are preliminary estimates based on & sample of over 13,000
interviews conducted dunng January-June 1979, provided by Health
Interview Survey, National Center for Health Statistics. 1955 data repr%ent
persons 18 years and over 1976 data represent persons 20 years and over.
Estimates for the yenrs 1965, 1970, 1974, 1978 and 1979 represent persons 17
years and over.
SOURCE Fortune Magazine (12), Haenszel, W. (16), U.S. Department of
Health, Education, and Welfare (54-56, 58—5§). )

These patterns of change in smoking prevalence applied to .
both white and black adults. For white men, the prevalence of
regular smoking declined~from 51.5 percent in 1965 to 36.3 per-
centin 1979. For black men, the prevalence of regular smoking
declined from 60.8 percent in 1965 to 42.0 percent 1n 1979. For
white women, smoking prevalence declined from 34.2 percent n
1965 to 28.2 percent in 1979. For black women smoking preva-
lence declined from 34.4 percent in 1965 to 28.9 percent in 1979.
Racial differences in cigarette use are discussed in greatet®de-
tail in the chapter in this report entitled “Psychosocnal and Be-
havioral Aspects of Smoking in Women.”

Although the Milwaukee area data for 1964 to 1979 do not
closely match these national estimates, ﬁlg’ure 2 does show a
marked decline in smoking rates for both sexes during 1964 to
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FIGURE 2. — Percentige of adult current cigarette smokers in the

greater Milwaukee area, 1924-1979*

*Prior to 1941, the wording of the question eliciting cigarette use and the type
of respondent are not recorded. From 1941 to 1954, men were asked, “Do you
smoke cigarets™ From 1955 to 1959, all respondents were asked, “Do any
men (women) in your household smoke cigarets with (without) a filter tip?"
From 1960 to 1985 and in 1967, both men and women were asked "Have you
bought, for your own use, cigarets with (without, a filter tip in the past 30
days” In 1966 and from 1968 to 1979, both men and women were asked,
“Have you bought, for your own use, cigarets with (without, a filtertip in the
past 7days”” All percentages reflect adults aged 18 years and over. Data for
wome’fro‘m 1976 to 1979 (open circles; represent filtertip cigarette smokers
only. .

SOURCE: Milwaukee Journal (38).

1970, a deceleration in the decline of smoking prevalence during
1971 to 1975, and a resumption of the decline in prevalence

among men in the last four years.

The cessation of cigarette smoking has been a significant fac-

tor in explaining this overall decline in smoking prevaleace (24).
Column (i) of Table 2 presents estimates of the percentage of

recent smokers who made a “fairly senous attempt to quit”
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TABLE 2. — Estimated rates of attempted and successful quitting
among adult, recent cigarette smokers, United-
. States, 1970-1979 .

4

(1) (1) (11}

] Percent of _ Percent of Percent of
All Recer® Smokers All Recent
Smokers Who Attempting to Smokers‘Who
M Attempted to Quit 1n Past Reported
. " Quitin Past Year Who Successfully
Year Reported Quitting in
Successfully Past Year
Quitting
A
Women
1970 408 21.3 ., 87
1975 s 302 195 5.9
1978 327 188 6.2
1979 32.9 . 216 70
Men
1970 4.4 26 4 117
1975 283 201 57
1978 28 215 63
1979 * 314 Y3 : 6.7

<1970 and 1975 data from surveys of persons aged 21 years and over, conducted
by National Cleannghouse for Smoking and Health 1978 and 1979 data from
the Health Interview Survey of persons aged 17 years and over, conducted by
the US National Center for Health Statistics. 1979 data are prehminary

-estimates based on interviews durning January-June of that year. .
SOURCE U S Department of Health, Education, and Welfare (54,61,62).

. .
within one year of the interview date. (Récent smokers include
all current smokers plus those former smokers reported to have
stopped within one yegr of interview.) Column (1i) shows what
proportion of those attempting to quit regarded themselves as

ormer smokers. Column (iii) shows the proportion of all recent
smokers (whether or not they attempted or succeeded quitting)
who reported themselves as‘'recent former smokers. These data
necessarily reflect respondents’ self-assessment of both the
seriousness of a quit attempt and their degree of success.
Névertheless, they do provide an indication of the representa-
tive smoker’s annual probability of attempting to quit, the
probability of successful cessation given a quit attempt, and the
overall annual smoking cessation rate. (THe absolute standard
errors in Table 4 are approximately 1.0 perfent, 1.5 percent, and
10.3-0.5 percent for columns (i), (ii), and (), respectively.)
All three indicators of smoking cessation were highest for
men in 1970. Although a relatively large proportion of women
smokers attempted to quit smoking in 1970 (column (1)), their
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probabllity of success in that year was significantly lower than
that of men (column (1)), Quit attempt rates for both sexes (col-
umn (1)) declined by 1975, but have increased in 1978 to 1979.
With respect to the probability of attempting to quit and the
success rate, adult men and women cigarette smokers are now
indistinguishable.
Table 3 displays recent changes in the distribution of,
cigarette brands according to F.T.C. *‘tar” contents. The propor-
~ tion of adults smoking cigarettes with F.T.C. “tar” delivery less
than 15 milligrams has increased from 9.5 pércent of women and
2.9 percent of men 1n 1970 to 38.5 percent of women and, 28.1
percent of me 1n the first half of 1979. A corresponding increase
in the proportion of smokers of cigarettes with F.T.C. nicotine
delivery less than 1.0 milligram was also observed.
TABLE 3. — Estimated percentage distribution of adult current
regular cigarette smokers according to F.T.C. “tar”
content of primary brand, United States 1970-1979
)

s ¢

[.e~s Than S to 100 to 150 to 2000 mg
Year 50 mg 99 mg 13‘9 mg 199 mg or More
‘ Women
1976 a7 2 6% 671 234
1975 12 12 150 51 Th
197% 54 ] 211 592 57
1479 o6 Y5 2314 554 651
Men
1970 i 0y 1 611 28 1
1975 ne 11 1o’ 681 192
197% 33 62 135 635 136
1979 26 X5 17 0 601 118

A

1979 data are preliminary estimates prm)aded by the National Center for
Health Statistics 1970 and 1975 data represent adults aged 21 yvears and over
197% and 1979 data represent adalts aged 17 years and pver Estimates
exclude those with unknown primary cigarette brand ‘
% SOURCE U8 Department of Heajth, Education. and Welfare (34.61.62)

At the same time, the average daily cigarette consumption of
.adult smokers has increased. Table 4 shows recent changes in
the distribution of reported daily cigarette consumption among
current smokers. These data must be interpreted in hght of
pussible underreporting biases (65, and, in particular, a strong
tendency for respondents to round off their reported daily con-
sumption to one pack. Nevertheless, the percent of women
smoking less than one pack per day has declined, while the pro-
portibn smoking more than one pack per day has increased. Ex-
cept for 1979, a similar trend 1s observed for men. (The absolute
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standard errors of the 1978 and 1979 estimates are approxi-
mately 1.0 percent.)

The data of Table 4 represent the more recent portion of an
apparently long run trend toward increasing daily cigarette
consumption among regular smokers. In 1924, Milwaukee men
smokers consumed an average of 10 cigarettes per day (38). In
1934, male smokers in Milwaukee consumed an average of 13.4
cigarettes per day, while women smokers consumed 7 per day
(38). If cigarette consumption 1n 1935 was 1,564 per adult (Fig-
ure 1 and (50)), and if the overall percentage of adult smokers
was 37.3 percent (12), then mean consumption per adult smoker
was 11.5 cigarettes per day. If consumption per adylt was 3,597
In 1955 and 1if the prevalence of regular smoking was 37.6 per-
cent (16), then mean consumption per adult in that year was
26.2 cigarettes. The corresponding calculation based.on 1979 per
capita consumption data and adult prevalence data (Figure 1
and Table 1)7¥ields 33.3 cigarettés per day.

Numerous epidemiological studies and other surveys per-
formed during the period 1950 to 1965 have shown that for both

&
TABLE 4. —Estimated percentage distribution of adult current
cigarette smokers according to reported daily
consumptig?frequency. United States, 1965-1979

Percent Smoking Percent Smoking
. Less Than 15 25 Cigarettes or
Year Cigarettes per Day ] More per Day
Women
1965 145 137
1970 391 180
1974 387 185
1976 365 196
197% 360 , 210
1979 346 ‘ ~ 224
Men
1965 296 ‘ | 25
1970 278 277
1974 263 306
1976 y 242 311
1978 — ’, 234 342
1974 . 26 3 322

Data for 1976 repreent per<ons aged 20 years and over All other years

represent persons aged 17 years and over Duta for 1979 are preliminary

estimates baxed on interviews« conducted dunng January -June of that yea/,/

«provided by the Health Interview Survey, National Center for Hedglith

Statistics '

SOURCE Harn«,J E 126), 1. S Department of Health. Education, and
Welfare (54-56 5% -59) :
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sexes, especially fur women, the proportion of heavy smokers
was larger amoung the yvunger age groups (14,16,19,20,22,
30.36,61,84). These findings applied to current daily cigarette
consumption and lifetime maximum cigarette consumption.
They are consistent with the hypothesis that regular smokers
in past decades consumed fewer cigarettes per day than con-
temporary smokers.

The empirical relationships between rates of smoking cessa-
tion (Table 2). change~ in F.T.C. “tar” and nicotine delivery of
cigarettes iTable 31, and increases 1n daily cigarette consump-
tion {Table 4)"are poorly understood (23). It 1s not known
whether smokers of the lowest *“‘tar” cigarettes are more or less
likely to attempt to quit. or to succeed in quitting, than sm‘okers
of conventianal filtertip or nonfilter cigarettes. The extent to
which the act of switching to a lower ““tar” cigarette may serve
as a substitute for quitting may differ among women and men.
The observed increase 1n daily cigarette consumption among
current smokers could represent the effect 6f higher cessation
rates among lighter smokers, an increase in the daily cigarette
consumption of continuing smokers, or an increased daily
cigarette consumption of new entrants into the smoking popu-
lation, or a combination of these effects (24). The relationship of
these possible mechanisms tu the observed increase in the pro-
portion of filtertip cigarette and low “tar” cigarette smokers 1s
not well elucidated

Exposure to Cigarette Smoke Among Successiye Birth {ohorts

Figures 3 and 4 depict estimates of the prevalence of current
cigarette smoking from 1900 to 1978 among successive birth
cohorts of men and women. Each “continuously graphed time
series corresponds to individuals born dunng a particular dec-
ade. For example, among women korn from 1931 to 1940 (Figure
4), who are now 40 to 49 yvears old, the prevalence pf smoking
rose rapidly during the post World War II period and reached a
peak of 45 percent by 1963. Thereafter, their overall prevalence
of smoking declined to 39 percent in 1978,

These prevalence data were ¢onstructed from the reported
Lifetime.smoking histories of over 13,000 re%pondents to the
Health Interview Survey during July to December, 1978. (For
related applications of this methodology, see 7,15.27). Although
the accuracy of survey recollection of age started smoking, age
of smoking cessation, and the duration of significant, temporary
periods of abstinence 18 not known, no particular source of recall
bias has been 1dentified €15,16). However, the significantly
higher mortality rates of continuing smokers, as compared to
78 “ . .
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FIGURE 3.— Changes in the prevalence of cigarette 3moking ,
among successive birth cohorts of men, 1900-1978

Calculated from the results of over 13,000 interviews conducted dunng the last
two quarters of 1378, provided by Division of Health Interview Statistics, U S
National Center for Health Statistics’

.SOURCE U S Dgpartment of Health, Education, and Welfare (80,

nonsmokers or former smokers (1,11,17,18,41,45,46,52), intro- -~
duves a selection biag that may understate the prevalence of
past smoking for the oldest cohorts. Forcexample, on the basis of
the insurance life tables recently reported by Cowell and Hirst
(11), a male cigarette smoker at age 32 has an estimated 25
percenttprobability of surviving to age 80, as compared to 49
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FIGURE 4.—Changes in the prevalence of cigarette smoking
among successive birth cohorts of women,
1900-1978 ‘
=

Calculated from the results uf over 1300 interviews cunducted during the last
two quarters of 1978, provided by Division of Health Interview Statistics, .S,
National Center for Health Statistics

SOURCE U.S Department of Health, Education, and Welfare (60)

percent for a nonsmoker. The estimated probabilities of surviv-
ing to age 60 are 80 percent for smokers and 93 percent for
nonsmokers, respectively. Therefore, the peak smoking preva-
lence rate of men born before 1900, calculated from 1978 survey
responses to'be 46 percent in 1937, could actually have been as
high as 65 percent. Since individuals who quit smoking have a
higher survival than continuing smokers (18,45), the actual-
point in time at which smoking rates peaked in this cohort may
have been later than 1937. This effect is less likely to be impor-
tant among men born after 1910, who are now apprqaching 70
years old. A similar calculation for men born, for example, be-
tween 1911 and 1920 reveals that their peak smoking rate may
have been understated by at most 2 or 3 percentage points.
This source of bias 1§ likely to be less important for older
women. On the basis of age-specific mortalhity data reported by




Hammond in 1966 (18, Appendix Table 2b),.vomen contmuing to
smoke cigarettes from age 35 would have an estimated 48 per-
cent chance of surviving to age 80 years,.4s compared to 54
percent fer nonsmokers. Thé estimated probabilities of survival
to age 60 would be 91 percent for smokers and 93 percent for
nonsmokers. If these survival data are currently applicable to
women smokers and nonsmokers, then the estimated peak pre-
valence rate of smoking among women born before 1910 could be
understated by only one to two percentage points.

Despite these possible biases, the predicted percentages of
current smokers in Figures 3 and 4 are consistent with past
survey and epidemiological data on the smoking habits of dif-
ferent age groups (12,14-16,19-23,30,35,36,55).

Companson of Figures 3 and 4 reveals the following conclu-
sions. (a) The most marked differences™m smoking prevalence
among men and women appeared in those individuals born be-
fore 1910, who are now over 70 years of age. (b) Women born
between 1921 and 1940, who are now approaching 40 to 59 years
of age, experienced the highest smoking prevalence rates.
These women have not yet reached the age where the absolute
excess dea;hs of smokers over nonsmokers are expected to be-
come substantial (1). (¢c) Among successive cohorts of men and
women, the age of peak smoking prevalence has declined.
Among younger cohorts, the peak smokng prevalence rates are
declining, although the effect i/ less marked for women. Men
born between 1911 and 1920 reached a péak smoking prevalence
of 71 percent during 1946 to 1948, while those born 1941 to 1950
reached a peak smoking prevalence of 58 percentn 1968 to 1969.
Women born 1921 to 1930 reached a peak prevalence of 44 per-
cent in 1958 to 1960, while those born in 1941 to 1950 reached a
peak smoking prevalence of 41 percent 1n 1970 to 1973. (d)
Among men born 1951 to 1960, the rate of increase of smokfng
prevalence was slower than in previous cohorts. This slowing of
the diffusion of smoking practices was comcident with the in-
creased publicity concerning the health risks of smoking and
the relatively high rate of quitting smoking among adult males
in the late 1960s. A similar effect is not clearly discernible for
young women in this cohort. In both sexes, among individdals
who are now approaching ages 20 to 29, the prevalence of smok-
Ing has apparently peaked. Smoking rates among men and

. women 1h this age group are now nearly indistinguishable.

Figure 5 depicts the mean age of starting regular smoking
among successive birth cohorts, calculated from the same data
as for Figures 3 and.4. The age of onset of smoking among
women declined continuously during this century, to the pomnt
where it 13 nearly indistinguishable from that of men. As a re-
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FIGURE 5. —Mean age of onset of regular smoking among
successive birth cohorts of women and men
SOURCE. U.S. Department of Hesglth, Education, and Welfare (60).

sult, each successive cohort of lifelong continuing women smok-
ers will have an increasing number of years of exposure to
cigarette smoke. 3

Figure 6 depicts the accumulated years of cigarette smoking
per capita, up to 1978, for each birth cohort, These magnitudes
cofrespond to the total areas under each}cohort prevalence

. curve in Figures 3 and 4. Among women, individuals born 1911

to 1920 have thus far experienced the largest total exposure per
capita. However, as seen from Figure 4, unless the smoking pre-
valénce rates of women born during 1921 to 1940 decline more
rapidly in the future, the lifetime exposure of these latter
cohorts is likely to exceed that of the 1911 to 1920 cohort. It is
not clear, however, whether the lifetime exposure of men born

O
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. » from 1921 to 1940, now 50 to 69 years of age, will exceed thatﬁi/\
-previpus geferations. With each successive cohort, the ratio
female to male®xposure increasingly approaches one.
*  As aresult of the rapid diffusion of filtertip cigarettes after
. 1950, (Figure 1), each sficéessive birth cohortqwag exposed toa -
different proportion of filtertip and nonfilter cigarettes. Details
ef the respandent’s past history chigarette brand use were not-
. obtained in the 1978'Health Interview Survey. Stth data how-
! aver, are available from a series of over 2,000 interviews of cur-
and former smokers aged 21 years and over, conducted by .
the' Nafional Clearinghouse for ‘Smoking and Health in 1975
(62). Figdre 7 ‘depicts, for the same birth cohorts, the proportion
of lifetime years of smoking that repregents filtertip cigarette
use. (The birth dates.of the youngest.cohorts in Figures 6 and 7
do ngt match due to differences in survey date and eligible age
g'rou%.) Among men, theresis-a digtinct, monotonically increas-
"ﬁ‘ing relation betwgen the propertion ofﬁleertip cigarette expo-
sure and birth_date. e corresponding relationship among
women born before 1930 r flects their lower smoking cessation
. rates and, thereforeTtheir cofitinued use of filter cigarettes (62).
A woman bBorm in 1925, for example, who began smoking at age
" 21 (Figure 5), and who switched to filtertip tigarettes in 1957
{Figure % has now heen smokin&filt'ertip tigarettes for over
tﬁrir of l;ner“smoki.ng career and 40 percent.of her entire
i i b :
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The prevalence of cigarette smoking, age of initiation, lifetime
Xduration of smoking, and the extent of use of various types of
Cigarettes are 'not‘the only medsures of cigarette smoke expo-
sure among a particular poptlation.Trends in depth of inhala-
tio, fraction of cigarette agtually smoked, and other dimen- -
sions of the st¥le of smoking also affect, smoke exposure. How-

N the accyracy of cbntempqr-aneous survey repo
of daily cigarette consumption (65), past accounts of the tim
course of daily cigarette copsumption wq‘ulgi_‘ﬁe difficult to as*
sess accurately. Nevertheless, the evidence presented in the

) « previous section is eonsi t with the conclusion that the aver-

*  aagedaily cigarette consumpt‘iun'amc_mg vegullr cigarette users

hgs increased among each successive birth coﬁd{t. .

' a ) ! .

Cigarette Sn'ugng Among Young Women

i The more magkeddecline in peak smoking prevalence am
‘men born between 1951 and 1960, now approaching 20 to 29
years of age, re lected a slowingin the rate of initiation of smok-
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FIGURE 6. — xccumulated years of cigaretta smokmg per person
among successive birth cohorts of women and _men,

1978
SOURCE' U S. Department of Health Education, and Welfare #560).

ing that was not observed in women of the same age group. This
trend appears to be continuing in the next birth cohort.

Table 5 reports the results of nation-wide sumweys of teenage
gigarette smoking during 1968 to 1945 The #most recent survey,
conducted by the National Institute of Education during late
1978 and early 1979,#)resents the preliminary results of over
2,600 telephone interviews of individuals aged 12 to 18 years.In
this survey, but not in the others reported in Table 5, women
and men 19 years'of age were also interviewed. Otherwise, the
survey sampling techniques and interview questions regarding
smoking practices were the same for all the surveys. (See notes

to Table 5).

The data®*in Table 5 support the conclusion that the rate of
initiation of smoking among even the youngést men 1s declining,
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Caleulated from the results of over 2,000 smoking hlstone;of men and women
who had ever amoked, collected by National Clearinghouse for Smoking and
Health. u
SOURCE" U S, Department of Health, Education, and Welfare (62).

an effect that is not present among young women. These results
must be interpreted in light of sampling variability-(The abso-
lute standard errors on the 1979 estimates for ages 15-16 and
17-18 are about 2 percent,) As in adult surveys, non-response
biases must also be considered. Nevertheless, the findings 1n

" Table 5 are consistent with ot};er nation-wide estimates of

smoking,rates among young women and men. The prevalenceqf
current regular smoking among respondents 17 to 19 year§ o

age in this survey was 28.1 percent for females and 22.8 percent
for males. The comparable rates for women and men aged 17 to
19 from &he Health Interview Survey were 29.2 percent and 27.5
percent,“respectively. An analysis of the growth of smoking

prevalence among this group, performed in the same manner as }
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TABLE 5.—Estimated percentage of current, reghlar cigarette
smokers, ages 12-18, United States, 19681979

¢

Year . Ages 12-14 Ages 15-16 Ages 17-18

Females . . -

196% ' 06 96# 186 *
1970 T 34 . 144 22.%
1972 ) 2% - 163 253
1974 19 202 ;259 !
1979 ) ' I 1% ] 26.2

.\lalu ' Lag . .
196% 29 17.0 302
1970 ~ 57 195 373
1972 X 16 ’ 17 % 30 2
1974 i 12 181 310
1979 ‘ 32 135 19.3

Nation-wide surveys performed by National Clearinghuuse for Smoking an
Health, 196-1974, gnd National Institute of Education, 1979 Current regule
smokers In all survess ogclude all those who smuke cigarettes at least weekly 1
1979, appruximately 90 percent of current regular smokers used cigarettes on
daitly basis For 1979only, 29.7 p’;rcent males and 31 9 pngent females, aged 1

" were reported as regular smokers

e
SOURCE (:S Department of Health, tion, and Welfare (63)

that of Figures 3 and 4, suggested that smoking rates amon,
this group of women grew rapidly and exceeded those of men b}
1975, The. future smoking habits of this generation of W#un;
women tannot be acvcurately predicted. :

Smoking among adolescent women 1s discussed in greater de
tail 1n the chapter entitled “Psychosocial and Behavioral As
pects of Smoking in Women” in this Report.

~

Summary ' v

1. Wonen have differed frqm men 1n theijr historical onset ¢
widespréad cigarette use, 1in the rate of diffusion of smokin
amopg each new birth cohort, in their intensity of cigarett
smoking and their,use of various types of cigarettes.

2. Men took up cigarette smoking rapidly at the beginnin
of the twentieth century, especially during Werld War L. Cigai
ettes rapidly replaced other forms of tobacco. By 1925, approx
mately 50 percent of adult males were cigarette smokers. Smol
ing among men accelerated rapidly during World War II. B
1950, the prevalence of cigarette use among men approached 7
percent in some urbgn areas.

3. The onset of widespread cigarette use among women lag
ged behind that of men by 25 to 30 years. The proportion of adu
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women smoking cigarettes did not exceed one-quarter until the
onset of World War [I. '

4. Between 1951 and 1963, increasing proportions of women

and men smokers converted to filtertip cigarettes. By 1964, 79
percent of adult women smokers and 54 percent of adult men
smokers used {lter cigarettes. . '
" 5. After reaching a peak value of 4,336 1n 1963, annual per
capita consumption of cigarettes declined 1n 1964, 1968-70, and
in the period since 1975. The most recent estimate of 3,900
cigarettes per capita in 1979 is approxymately equal to that ob-
served in 1952, -

6. From 1965 to 1978, the proportion of adult men cigarette
smokers declined from 51 to 37 percent. The preliminary esti-
mate of adult men’s smoking prevalence for 1979 1s 36.9 percent.
From 1965 to 1976, the proportion of adult women smokers re-

, mamed virtually unchanged at 32 to 33 percent. Smce 1976, the
proportion of women smokers has declined to below 30 percent.
For 1979, the preliminary estimate of adult women's smoking
prevalence is 28.2 percent. The overall smoking prevalence of
32.3 percent for both sexes in 1979 represents the lowest re-
corded value in at least 45 years,

7. The proportion of adujt smokd¥é attempting to quit smok-
ing declined from 1970 to 1975, but increased 1n 1978-1979. In
contrast to past years, the f)roportjons of women and men now
attempting to ‘quit smoking, and their reported quitting rates,
are indistinguishable. Approximately one in three adult smok-
ers now makes a serious attempt to quit smoking during the
course of a year. Approximately one in five of4hose who attempt
to quit subsequently succeed.

8. The proportion of adult ®mokers using lower ‘“tar” and
nicogne brands has increased substantially. In 1979, 39 percent
of adult women smokers and 28 percent of adult men smokers
reported primary brands with F.T.C. “tar” delivery less than
15.0 milligrams. It is not kriown whether smokers of the lowest
“tar”,cigarettes are more or less likely to attempt to quit smok-
Ing, or to gucceed in quitting, than smokers of conventional fil-
tertip or non-filter cigarettes® ,

9. The average number of cigarettes smoked -by women and
men current smokers has increased. The relationship of this
finding to recent declines in the average F.T.C. “tar” and
nicotine deliveries of cigarettes 1 not well understood.

10. With each successive generation, the smoking character-
istics of women and men have become Increasingly similar.

11. Among women, the,average age of onset of regular smok-
ing progressively declined with each successive birth cohort—
from 35 years of age for those born before 1900, to 16 years of
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age among thuse hurn 1951 to 1960, The average age of unset of
regular smoking among young women 1s now virtually 1dentical
to that of young men. .

12. Maximum smoking prexdleme rates have declined sub-
stantially 1n recent birth ¢cohorts of men. Men born 1931 tu 1940
reached a pesak smoking prupurtion of 61 percent during 1960-
62, while men born 1941 to 1950 reached 4 peak smoking propor-
tion of B8 percent in 196%-69. Men born 1951 to 1960 reached a
peak smohing propurtion of 40 percent in 1978, Among recent
c¢ohurts of women, peak smuking prevalence rates have declined
tu 4 much smaller extent. Women Born 1931 to 1940 reached a
peak smuking prupurtion of 45 percent in 1966-6%, whlle women
born 1941 to 1930 reached a peak smoking proportion of 41 per-
cent 1n 1970-73. Women born 1951 fo 1960 reached a peak smok-
ing pruportivn uf 3% percent in 1976. Among the generation born
1951 to 1980, the proportions of women and men smoking
clgarettes are now virtually identical.

13. The proportions of women and men ~m0kers In elch age
group have declined, Among those born befure 1951, this decline
in smoking prevalence resulted mainly from smoking cessation.
By countrast, the observed declige in smoking prevalence among
vounger men born 1951 to 1960 has ghgulted from both smo<ing
cessation and 4 lower rate of smoki itiation. This decline In
the rate of unset of smukmg amung »u\xfng men has not been
observed for young women. -

14. Recent Survey data on adolescent smoking habifs reveal
that by dges 17 tu 19...sm0km2 prevalence among women ex-
ceeds that of men. This findifig supports the conclusion that the
rate of Imtiation of smoking among young men—but not that of
young women—1s declining. The future cigargtte use of the
youngest generations of women 1s uncertain

15. With each successive birth,cohort. the accumulated years
of Ggarette smoking per woman has prrozre{&n ely approached
the aecumulated vears of cigarette smoking per man. Each suc-
dessive birth.cohort has alsu experienced progressively smaller
séx.differences in the fraction of ifetime years of smoking that
represents filtertip cigarette use.

16. Among men born during this century. each successive
birth cohort has thus far expenenced fewer cumulativeyears of
cigarette smoking, higher proportivniate expusure to filtertip
cigarettes, and lower smoking prevalence rates. This relation-
ship between birth date and agarette smoké expusure does not
hold for women. Women born 1921 to 1940 have expehenced
substantially higher smoking prevalence rates than earher
generations. Unless they quit smoking 1n substantial numbers,
these women, currently aged 40 to 59, will surpass older women
8
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In total years of cigarette smoking per capita, the total'years of
nonfilter cigarettg smoking per capita, and in the total number

- of cigarettes smoked. The health consequences of this enhanced
exposure tocigarette smoke among women are likely to be more
prominent in the coming decades.

. .
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MORTA.LITY - !
Introduction and Background <

Cigarette smcking has been cited as the single most impor-
tant environmental factor contributing to premature mortahty
in the United States (17). A great many epidemiological studies
support this statement. The emphasis, in general, has been to
study mules rather than females. Perhaps the main reason for
this discrepancy is that, in the past, relatively few women
smoked whereas smoking wascommon among men. The upward
trend in lung cancer death rates 1n males observed in the 1950s
by Dorn and others stimulated epidemiologic studies of smoking
and health, especially among males (2,3).

According to 4he 1979 Surgeon General’s Report: .

It is important that attention be called specifically to the
mortality that females experience as a result of cigarette
smoking. There has been an increase in smoking among teen-
age girls over the past 10 years. At present, the percentages of
teenage boys smoking and teenage girls smoking are nearly
identical. For some ages, th, : are more teenage girl smokers

than boy smokers. Over t: . ; .st 10 vears, there has been a

“gradual reduction in the percentage of the adult population
that 18 smoking. Men have quit 1n greater numbers than
women. ;I‘ﬁere has been only a modest drop in the percentage
of women who are smoking. In Canada and several European

-countries, smoking 1s 'decreasing among men but Increasing
among women.

The present report reviews some of the more 1mportant pro-
spective epidemiological studies on cigarette smoking and mor-
tality among women. S .

Mortality Trends

As background, this section reviews mortality levels by sex
and color in the United States, by examining recent trends 1n
overall mortality and in three causes of death which have been
strongly linked to cigarette smoking—ischémic heart digease,
lung ‘cancer and the combined category of bronchitis, em-
physema and asthma.*. These trends are displayed in Figures 1
through 4. . :

For all causes of death (Figure 1), the trend for females was
downwards over the entire period from 1950 to 1977 with a
somewhat steéper decline imrecent years. The trend in death
rates among males wasg esse%ally flat during most of the 1950s
and 1960s, but has been sharply downwards since the late 1960s.

*The categofy, chronic obstructive lung disease, may include asthma, a dis-
ease which' 1s not cgusally related to smoking
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FIGURE 1.— Age-adjusted death rates* for all causes of death by
color and sex; United States, 1950-1977

*Adjusted by the direct method to the U S population! 1940
SOURCE National Center for Health Statistics (4)

For 1schemic heart disease, the death rate trend for all sex>
and color groups was upwards until it flatte'hed In the 19605 It
has been sharply downward smce then (Figure 2). .

" For lung cancer the trend was sharply upwards durmz’ﬁ’:
entire period, espegially for females (Figure 3).

For bronchitis, emphysema and ‘asthma, the death.rate has
been sharply upwards for all sex and color groups except non-
white females. In recent years there-appear be a leveling off
for males but not for white females (Figure 4). Other inves-
tigators ' have studied theseé trends, espemalh in relation to
Lhanges in cigarettg smoking habits in the United States and
their putent1a effect upun mortality from the smoking-related
diseases (8,12). There are.inherent difficulties in interpreting
trend data and in particular in relating vne trend to another.

_Epidemiological Studies ’
Durinp: the past 30 years, there hawg béen ejght. large pro-
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FIGURE 2.— Age-adjusted death rates* for ischemic heart
disease** by color and sex, United States,
1950-1977-

-

*Adjusted by the direct method to the U S population, 1940
**ICD 6th and 7th Rev No 420 and 8th Rev Nos 410, £13
SOURCE National Center for Health Statistics (9)

spective epidemiological studies specifically designed to de-
Imeate the relationship between tobacco smoking and the de-
velopment of disease. In five of these studies data are available
on woraen as well as men. These studle&r: outlined below and
in Table 1 (1.2,4,3,7.10). To these ppblish d results are added
unpublished data frum two other studies donducted by the Na-
tional Heart, Lung, and Blood Institd¢e, and’from the British
“Doctors Study. .

THE AMERI(;A;LCANCER SOCIETY 25-STATE STUDY (6)

The largest study by far 1s the American Cancer Society study
of men and women 1n 25 states. In late 1959 and early 1960, the
American Cancer Society enrolled 1,078,894 men and women in
a prospective study. All segments of the population were
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& TABLE 1.—Outline of prospective studies of smoking and mortality’among women
N .
’ . Cederlof = .
Friberg Begt, & . Doll British-Norwe;
. . Hrubec Jhe Gray Framingham Migrant Stu«
’ : Hammond Lorich Walker Hirayama Peto Heart Study - British Norwey
Authors (5) (1) =~ @ ( (2) 10 (10)—
e @— ’
N : Probability Total pop. . Sample plus Probability san
Volunteers  ¢sample of 'anmﬁah of 29 health vojunteery of British & No
Typeof ° n 25 the Swedish  pensioners districts Bnitish from F‘@ming‘ham, . Ran migrants
subjects states population & depandents | inJapan- doctors Masa.\wh}tes) U.S.rn 12 stal
° ‘- Pa M4 !
Number of . .
. - ] H
female . )
subjects « 562871 27,732 -, 14,226 142,857 6,192 \2,8‘;73 - 9,057 °  §,f
Age range ’ . .
at bgsghine *35-84 18-69 <30 to 80 + 0+  25t07 29-62 45-74 45
Year of '_ ' )
enrollment 1959 1963 1955 1966 1951 1948 1962 19
Years of ) ” \
follow.up - '
reported od . 10 6 - g 22 26 5 H
Number of a * * : . ‘- P
female ‘ L
deaths 18,773 , 1,955 1,794 1,508 . 1,090 862 588 3
‘Basic Person-yrs Probability ) Probability Person-yrs. Person.yrs Probability . Probability o
tatist., ﬁ::th of death of death death death of death death 1n
al measure . te |n‘10/w/ in 8 yrs. rate ”’ rate * 1n 26 yrs. 1n 5 years
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* FIGURE ‘3.-—Age-,adjusted death rates* for‘malignant neoplasm
" oftrachea, bronchu3, and Jung,** by color and sex,
United States, 1950-1977 > -

L]
*Adjusted by the direct method to the U S. population, 1940. /
**ICD 6th and 7th R® Nos. 162, 163 and 8th Rev No, 162, »
SOURCE: National Center for Health Statistics (9). - A

included exéept'g'roups that could not be traced easily. A lefigthy

initial questionngire contained informyation on age, sex, race,
o <49
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FIGURE 4.—Age/a;ijusted death ratks* for bronchitis,
emphysema, and asthma** by color and sex,United
. Y States, 1950-1977

*Adjusted by the direct method to the U.S. population, 1940
*¢ICD 6th and 7th Rev. Nos. 241,501,502,527.1 and 8th Rev Nos.490,493,5493 ,
SO_L'RCE National Center for Health Statistics (&i-

education, place of residence, family hi tory, past diseases,
present physical complaints, occupational exposures, and vari-
ous habits. Information on smoking included: type of tobacco
used, number of cfgag'ettes smoked per day, degree of inhala-
tion, age gypwhich smoking began, and the brand of cigarettes
used from which the ““tar” and nicotine content of the cigarette
could be calculated. Nearly 93 percent of the survivors were
~yccessfully followed for a 12-year perioﬁ()i. Only limited data
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have been published for the 12-year period for women; the main
body of published data for women 1s based on the first 4-year
period of the follow-up.

THE SWEDISH STUBY: (1)

A national probability satple of 55,000 Swedish .men and
women was surveyed in 1963, by a mailed questionnaire to
which 89 percent of the sample responded. Information was col-
lected on smoking status at the time of the query and at
specified intervals during the previous 9 years accordingito type
and amount of smoking and degree of inhalation. The question-
naire 1dentified age, sex, location (urban, nonurban), income,
apd occuption of each subject. A 10-year follow-up ®n smoking-
related mortality was published in 1975.

THE CANADIAN VETERANS STUDY (4)

Beginning 1n 1955, the Department of National Health and
Welfare, Canada, enro)led 78,000 men (veterans on pension) and
14,000 women (mostly widows of yeterans) in a study of
smoking-related mortality. Information was obtained on age,
detailed smoking history, residen®®, and occupation. During the
6 years(o'f folJow-up, 9,491 of the men and 1,794 of the women
died. No recent follow-up has been reported. '

. JAPANESE STUDY OF 29 HEALTH DISTRICTS (7)

In late 1965, a total of 265,118 men and women 1n 29 health
({istricts in Japan we{; enrolled \n a prospective study. This
represented from 91 to99 percept of th'e population aged 40 and
older in these districts. This study provides a unique opportu-
nity to examine the relationship of tigarette smoking to death
rates 1n a population with genetic, dietary, and other gultural
"differences from previously examined Western populations. At
the time of the eighth year of fodow-up 14,858 deaths had oc-
curred and there werd 1,269,382 pérson-vears of observation.
For women, however, the main body of published data is based
on 5 years of follow-up. . -

THE BRITISH DOCTORS STUDY ()

In 1951, the British Medical Association forwarded to all
British doctor$ a questionnaire about their smoking habits. A
total of 34,400 men and 6,207 women responded. With few exéep
tions, all men who replied m 1951 have been followed for 20
years Further inquiries about changes in tobacco use and some
atditional demographic characteristics ufthe men were made 1in
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1957, 1966, and 1972. More than 10,000 deaths have occurred ir?
~This pupulatiun duriag the past 20 years. For women, published
. “Bata are available for. 11 Jears of follow-up, and unpublished
ﬁfa are ava1lable1for 22 years of follow-up.’

. THTFRAMINGHAM HEART STUDY (10)

The Framingham Study began in 1948.with a cohort of 2,336
white men and 2,873 white women who were age 29 to 62 at the
‘beginning uf the study and were residents of Framingham,
. Massachusetts. Persons were selected by a sample of house-
-holds plus enlistment of volunteers. These individuals were re-
called and examined every 2 years }hereaf;er.
A The routine cardiovascular examination consisted of a medi-
cal histury, physical examination, blood chem1str1%\$, body
vasurements, vital capacity, chest x-ray and a 12-lead ,elec-
rocardivgram. Mortality and morbidity were docuniented in
etail from the routine biennial examination, hospttal records,
./ death ¢ertificates, physician records and the next-of-kin.
Information un smoking was obtained at the first examina-
tion tand at several thereafter;. A series of monographs and
. uyer 200 articles on the Framingham Study have now become™
part of the $cientific literature.
Data on the relationship of cigarette smoking to cardiovascu-
lar morbidity and mortality, for both men and women, have’
been reported in the Framingham literature, but the longest
reported follow-up period has been 18 years with relatively few
-deaths having occurred b) then, especially among the women
, (11). Data gnven below are'based on a longer follow-up period, 26
years, and have not been pubhshed The stud\ 1s presently inits
16th biennial cycle.

THE BRITISH-NORWEGIAN MIGRANT STL DY(10)

In October 1962, morbidity quest1onna1res requestmg infor-
éhmatlun on g}rsonal and demographic characteristics, mclud)ng
cigarette smoking, as well as symptoms of cardloresplrat ry
disegbe were sent to approximately, 32,000 British migrants and

. 18,000 Norwegian migrants to the United States residingin 12
states. These samples were drawn from the 25 percent random
sample of the entiré population for 'which country of birth was
recorded = the 1960 United States Census. The 12 states in-
volved contained about three-fourths of the British and Norwe-
glan immigrants to the United States. The response rate to the
questionnaire was 86 percent. The responderrts were then fol-
luwed for survivorship®ind cause of death data for 3 years, from
January'1, 1963 through Dedember 31, 1967. The number of
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morbidity questionnaire respondents and deaths occurring
among them from 1963 to 1967 for ages 45 to 74, by sex, were as
follows, . '

Males ) . Females
Respondents Deaths Respondents Deaths
British - 10,103 1,181 9,057 588
Norwegian' 5,902 643 5,337 354
<N Y .

Several reports dealing with the prevalence surWy and with
a related cross-sectiongl study of mortality, including data on
cigarette smoking for \jomen as well as for men, have been pub-
lished (13,14,15,16), The main results of the prevalence study
may be briefly summarized. Four syndromes were considered:
“persistent cough and phlegm,” “chronic brorfchltﬁ-;, “angmna,"
and “‘possible infarction.” The relation of smoking té the preva-
lence of these symptoms was clearly demonstrated for women
as well as for men. The main results of the cross-sectional mor-
tahity study indicated substantial excessgnortality for cigarette
smokers, as compared to nonsmokers, for both’ women and men.

5 A

Overall Mortality for Females— Cigarette Smokers Versus
Nonsmokers :

Y

* 4

MORTALITY RATIOS

In this report the mortality ratio 1s the basic means of com-
paring cigarette smokers with nopsmokers. It 1s usually ob-
tained by dividing a "“death rate” (or other mortality measure)
for a classificatiom\of smokers by the “death rate” (br ofher
mortality measure) of a comparable group of nonsmokers. The
“death rate” may differ markedly from one study to another. In
son@ spudies 1t 1s calculated by means of person-years and 1s a
l-year measure; i1n others it is a probabiljty measure, 1t may be
a 5-year, 10-year or, as 1n the Framingham Study, a 2B-year
measure. Differences in mortality ratios may arise because of
these factors. } :

Because of the arithmetic nature of this ratio, there 1s a tend-
ency for lower ratios to result with higher underlying levels of ..
‘mortality. For example, with an underlying mortahity level of 10
percent per year for nonsmokers, the mortality ratio for a group
of smokers can at most be 10 if all the smokers died ¥ithin the
year. With a mortality level of 50 percent for nonsmok s, the
maximum possible rativ 1s 2. Sihce “death rates” mcrr,&;h
age, there 1s a tendency for the.mortality ratios to dec ! h
age, since 1ts range is restricted.

O
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TABLE 2.—Mortality ratios for female cigarette smokers by
number of cigarettes smoked per day and age:

females in 214 states ‘
¥
Number of )
QRarettes . __Age I Total, 35-=4
per day h-44 10-540 %h-61 0 AT Thoxd Age adpusted!
“Nonsmekers 1 60 1o 1o 1 K 1 60 ' 1 60
1-4 ] ’, U IREY 107 we
- u? P22, LR gk 121 1 Iu
20 - 34 135 P 1 48 151 x5 145
0. / 1 o6 R 123 a2 . 163
Al Ssmokers 112 141 127 1 &k | E 126

Adjusted by the direct method using a~ ~tandard the age distnbution of all
wumen .
*Not shown—less than 5 pexpected deaths
SOURCE Hammond, B G0

H
-

TABLE 3.—Mortality ratios for female cigarette smokers by

. number of cigarettes smoked per day and age:
females in the Swedish study y
Number of
Cgaretlles o Age Total, 1x-69
per day g o-4u S0-0%9 Bo-Ry Age-adjusted
Nonsmokers 1o I 10 10 10
1-7 1o 16 o, o 10
- 15 24 22 17 14 15
16 15 22 13 22 20
. - . .
All Nmokers Ix 1 13 11 12

SOUR( [-" Cederlof, R 12

1
N

Fus simplicity. huwever, mortality ratios are used throughout
this review. 1t 13 récugnized that these ratios are not strictly
comparable frofn one study to another nor frum vne age group
to another R )

L4

,
AMOUNT SMOKED AND AGE

Overall mortrlity ratios by amount smoked and age are pres-
ented for several of the studies in Tables 2-7. Except for the
Swedish study (Table 3), age-adjusted rattos were calculated for
each level of smoking in each study. Adjustment was by the
direct method, using as standard the age distribution of all

o .
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TABLE 4. —Mortality ratios for female cigarette smokers by
number of Cigarettes smoked per day and age;
femalés in the Canadian study

Number of . <
Cigaretles . _Age Total, 30+

pet day 30-53 " 55-84 B5-74 T5- Age-adpasted’ o

Nonsmokers 1oy 1oy 100 1 o0 1@/

I-4 15y 1oy (T 2 120

Tore 22 wi 120 \\~ 143
y

All Smokers 1o 103 1in Y - 1141

*

Adju<ted by the d:ru\' method using as <tandard the age distribution of all

Wwommen . L}
*Not vhown®~less than % expected deaths ’
SOURCE Best EWR 1+ 7

v

TABLE 5. — Mortality ratios for female cigarette snkokers by . \
number of cigarettes smoked per#lay and age;
females in the Framingham Heart Study

A 1)
.\umhvr of . -
Cgarettes . o Age Total, 207§2

per day 29-44 45-54 3-82 Age-Adjusted?
Nonsmokers . 100 1 00 160 100
.20 132 121 107 140
20 14 14x 113 162
21 - 225 114 < 172
All Smukers s 162 128~ I L

‘Adjusted by the direct method using a= standard the age distnbution of all
women

*Not ‘huu.rz—luw than 5 expected deaths
SOURCE Natonal Heart. Lung. and Blood Institute (10).

women 1n the particular study. For the Swedish study the age-
adjusted values were taken ditecfly from the report.
Mortality ratios shown in Table 2 are’ considered-especially
Important since they are derived from the study with ghe
largest survivorship experience. Murtﬁlit‘y, ratios generally rose
with the amount smoked for eath age group except for the 75 to
84 age group. The age-ratios were .97 for the 1-to-9-~cigarettes
per day group, 1.19 for the 10-to-19 per day group, 1.45 for the
20-39 group, and 1.63 for the 40-plus group.*For all cigarette
smokers#the age-adjusted mortality ratio was 1.26. By age
group, mortality ratios were 1.12 for the 35-to-44 age group,

‘ 55
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TABLE 6.—Mortality ratios for female cigarette smokers by

. number of cigarettes smoked per day and age;
British females \ X
Number of ,
cigarettes Age Total, 45-74
per day . 15-54 55-64 85-74 Age-adjusted’
Nonsmokers 100 100 100 100
< 20 149 109 : 108 3
20-% 1%5 151 155 160

<All Smokers ©166 i25 9R 125

Sy
ﬁAd)usu-d by the direct method using as standard the age distributigqn of all
women ,
SOURCE National Heart. Lung. and Bloed Institute (10)

TABLE 7.—Mortality ratios for female cigarette smokers by
number of gigaretteésmoked per day and age;
_ Norwegian females ‘

Number of
cigarettes . Age Total, 45~ 74
per day . ,45-84 65-74 " Age-adjusted!
Nonsmokers 100 100 100
- 20 154 107 133

20+ 141 89 | 118
All smokers 149 102 128

tAdjusted by the direct method using gs standard the age distribution of all
women

SOURCE National Heart. Lung. and Blood Institute (10)
1.31i<m the 45-to{54 age group, 1.27 for the 55-to-65 group,

1.31for the 65-to-74 group and 1.14 for the 75-to-84 age group.
Data from the Swedish study (Table 3) appear to be rea-
sonably consistent with the ACS data in Table 2. The 1-to-7~
aigarettes-per-day group had.an age-adjusted mortality ratio
of 1.0 tcompareduwith .97 for the 1-to-9 group above) and 2.0 for ,
the 16-plus gro ompared with 1.63 for the 40-plus group .
{ above). For three of the four age groups, the mortality ratios -
were directly associated with level of smoking. By age group,,
the highest mortahty ratios weré observed for the two youngest
age groups and the lowest for the two oldest groups. The overallg
ratio for all cigarette smokers was 1.2. .
For the other studies (Tables 4-7) mortality patterns were
generally sitmilar in that mortahty ratios tended to be higtest
Q 56 )
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TABLE 8.—Mortality ratios for female cigarette smokers by
number of cigarettes smoked per day; females in the

British Doctors Study

. Number of

cigarettes Total,

per day Age-adyusted?

0 - —a
‘Nonsmokers, 100
1-14 094 .

16-24 154

25+ 186
_\, _ ’i

All Smokers 123

'Based on annual death rates standardized for age
SOURCE Cederlof, R (2)

A Y

b ]

with heaviest snftokmg and tended to, be lowest at the oldest
ages. . 3

For the Japanese study and the British Doctors Study, mor-
tality ratios by amount smoked and age were not reported.
However, an overal] age-adjusted mortality ratio for female
cigarette smokers was reported in the Japanese study, while in
the British Doctor® Study this ratio was obtained from unpub-
lished data based on 22 years of follow-up(Table 8). We hst these ,
along with the overall ratios for the other studies: -

Total mg¢rtality ratio

Study age-adjusted
American Cancer Society ., 1.26 .
Swedish 1.20
~Canadian 1.31
. Japanese 1.28
British Poctors 1.23 R
Framingham . 1.43
British Migrants . 1.25
Norwegian Migrants 128

-

All ratios here are greater than unity. The largest ratiois 1.43
for Framingham. The other 'seven ratios are close to one
another, ranging from 1.2 for the Swedish study to 1.31 for the
Canadian stud‘

DURATION OF SMOKING

Overall mortality ratios for women increased with duration of
the smoking habit based on data from the Canadian and

) 57
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TABLE 9.— Age-adjusted mortalithratios of female cigareﬁ;
smokers, by number of cigarettes smoked per‘day
-and age began smoking; subjects aged 43-34 at start
of study. 25-State Study

Number of Age'began smoking
\.za'retuw - R - Lo
per day 25 15-24

‘ 4 L _
Nonemohkers 1 100

1-4 . RS TR

-1y 117 123
20- 3y ' 133 141
14 - A 1 %5

**Ratio not shown —les~ than 19 expected deaths
SOURCE Hammond, EC 5

TABLE 10.— Age-adjusted mortality ratios of female cigarette
. smokers. by number of cigarettes sp(ﬁ(ed per day
and degree of inhalation. Subjects aged 45-54 at
start of study. 25-State Study

Number of » Degree of inhalation of <moke
cigarette~ e e -
per day None—Shght Moderate — Deep
1-4 085 104
Yroote T 127 117
2034 141 1 5%
Q0 . P]
i \ [ 19

**Rativ not -shuwn—-le;} than 10 expected deaths
SOURCE Hammofd. K¢ ta  ° . C

- ‘-"l

Swedish studies (1,4). Among Canadian women who smoked for
10 or more yéars the mortality ratio, adjusted for age. was 1.37
compared tb a ratio of 1.08 for women smokingtless than 10
years. In the Swedish study an excess risk was found for women
smoking 30 or more years (1.4). For those smoking dess than 30
years the ratio was 1.0. .
AGE BEGAN SMOKING

Table 9 shows mortality ratios for womern who were 45to 54 by
number of cigarettes smoked per day and age began smoking
(5). Except for the light cigarette smokers (1-to-9-per-day),
those taking up the habit at ages 15 to 24 had higher mortality
ratios thar t‘mse who started smoking at older ages.

\‘ISR . * -
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TABLE 11. — Age-adjusted mortality ratios of female cigarette .
smokers, by number of cigarettes smoked per day
and degree of inhalation and age. 25-State Study

14

Degree Age
of —— e - - L
Inhalation . 35-44 15-54 35~64 85-74 TH-nd
Nonsmokers 1o too oo ) 160
None . s 161 111 112 0 96
Shight 12 ¢ o2 1 2x 126 & 121
Moderate 10, 130 132 141 ..
Deep 140 1 7% 1 /4 oo »»
“*Rativ not shown—less than 10 expected deaths
SOURCE Hammond. E ¢ LS! .

Mortality data for women smokers, according to age started;,
are also available from the Swedish study (1) age-adjusted
ratios were reported as 1.7,.1.6, and 1.1 for age started less than
17,17 to 18, and 19 plus. respectively.

[

INHALATION .

Table 10 shows mortdity ratios for female cigarette smokers
who were 45 to 54 years of age according to number of cilgarettes
smoked per day and degree of inhalation of smoke (5). No clear

" pattern.emerges. The “moderate-deep” group had higher mor-
tahity ratios than the “;none-shght” group in two of three com-
parisons. ' +o s

Table 11 shows mortality ratios for female cigarette smokers

by degree of inhalation and age (3). A fairly consistent general
" pattern emerges, mortality ratios vary directly with degree of
inhalation. This is seen 1n each age group, except perhaps the
35~-to-44 age group. .

Mortality data for female cigarette smokers according to in-
halation are also available from the Swedish study (1); age-
adjusted ratios were reported as 1.1, 1.2, and 1.6 for the no inha-
lation, light inhalationy and deep inhalation groups, respec-
tively. .

{,
“TAR” AND .\'lCO"I'iN’E CONTENT OF CIGARETTES

Tharelationship between overall mortality and the “tar’ and
nicotine content of cigarette smoke was recently examined by
Hammond, et al. (6). In thni\study, “tar!' and nicotine levels
(T'N) were defined as follows: Y*high” T/N, 25.8 to 35.7 mg “tar”
and %.0 to 2.7 mg nicatine; “medium” T/N, 17.6 to 25.7 mg “tar” *

$ : . . ’
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TABLE 12.— Adjusted mortality ratios for males and females, by
""tar” and nicotine content of cigarettes usually

I

LI smoked
Mortahty Ratios
. “High" “Medium" * “Low”
Sex TN TN TN
Males - 100 094 0.85
Females . 100 088 0.83
& N
.- Total .00 09l _ 0.84

SOURCE: Hammohd, E.C. &)

TABLE 13. — Adjusted mortality ratios for males and females
. smoking low "tar’’ and nicotine cigarettes and
subjects who never sthoked regularly )

\ . Mortahty ratios

Sex o “Low” TN . Nonsmokers -
T _

Males 1.00 0.61

Females 1.00 . 0.7

Total . Lo 0.66

SOURCE. Hammond. E.C (6).
N

TABLE 14.— Overall mortality ratios of ¢igarette smokers
compared to nonsmokers, by sex and by "tar” and
nicotine conteént of cigarettes usually smoked

Non- “Low” “*Medium” “High”
Sex ’ smokers TN , TN TN
Males 1.00 1.66 . 1.815& ~—~-1.96
T Fémales 1.00 . 137 1.45 1.65
Total ‘ 1.00 1.52 1.64 1.80

SOURCE: Hammond, EC (6).
and 1.2 to 1.9.mg nicotine; “low” T/N,lessthan 17.6 mg “tar” and *
less than 1.2 mg nicotine. .
Table 12 shows the overall mortality ratios of male and female
smokers by these “tar” and nicotine levels. In this instance, the
mortality ratio of the ‘‘high” T'N smokers was represented as
1.00 to illustrate the reduction 1n overall mortality ti# occurred
with Jower T:N cigarettes. There was a small reduction in the
risk of dying whth the use of lower T/N aigarettes. The mortality,
o 0 ‘J‘\ \ - -
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IToxt Provided by ERI




- + 7

ratio was reduced to 0.91 for the “medium” TN smokers and
was further reduced to 0.84 for the “low” T'N smokers. The mor-
tality rativs were lower for women than for men.

In a separate analysis, a comparison was also made betweene
the mortality ratios of “low” T'N smokers and nonsmokers.
These data are presented in Table 13. The mortality ratio of the
“low” T'N group was desighated as 1.60. Nonsmokers had over-
all mortality ratios that were considerably less than those of
“low” T/N smokers. 4

The combined data from Tables 12 and 13 are shown in Table
14 where mortality ratios were calculated using nonsmokers as
the/reference. Combining these data from two separate

~analyses that are not exactly comparable results infigures that
are only approximate. ’ .
Hammond also compared,death rates of smokers of relatively
few (1 to 9) “high” T/N cigarettes with those of smokers who
smoked relatively large numbers (20 to 39) of “low” TN cigar-
ettes (17). The death rates of these two groups were very simi-
lar. - .

-

Comments ™

Mortality ratios for women who smoke cigarettes ranged from
1.2 in the Swedish study to 1.43 in the Framingham study. As
with men, mortality ratios for women who smoke cigarettes var-
ied directly with amount smoked, depth of inhalation, “tar” and

‘nicotine content of the cigarette and duration of smoking, and
varied inversely with the age when smoking was started.

In attempting to study cigarette smoking and mortality.
among women, a major difficulty is the lack of large-scale
epidemiological studies addressed specifically to female popula- #
tions. The main findings of this review depend heavily on one
study, that of the American Cancer Society. For the other
studies reviewed here, the numbers of women—adnd of deaths

"among them— are often too sparse to permit meaningful statis¥,
tical analyses. Thus, for exampley little can be said about the
survivorship experience of women who give up cigarette smo
ing. We strongly recommend; where possible, extending the
length of follow-up of women who are’already enrolled 1n these
prospective studies. It.is also highly recommended that new
studies be conducted that are specifically addressed to women
and smoking-related mortality. A
Summary ~

1. The mortality ratio'for women who smoke cigarettes is
abput 1.2 or4.4.

Q
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9. Mortality{(rdtios for women increase with the amount

smoKed. In the largest prospective study the mortality ratio

was 1.63 for the two-pack-a-day smouker as compared~to
N - .

" & nonsmokers. n .-

.

4

/

Q

3 Mortalrt, ‘i?tlo's are generally preportivn2l to the duration
of ugafé}tte oking, the lutger a woman smokes, the greater
the excess risk of dying. .

* 4. Mortality ratios tend to be highe'r for those women who,
begin ?nkﬁ\g at a yeung age as compared to thyse who begin
Stokin® later. M .

»53. Mortality ratios are higher for thuse women who reéport
they inhale smoke than for those who do not inhale. ~

6. Mortality ratios for women tend to mcreasé with the tar
nd nicoti,ne'coﬁterff of the cigarette. .
- M. Mortality ratios for female smokers are soméwiat less
than for male smokers. This may reflect differences in exposure
tu cigarette smoke, such as starting smoking later, smoking
cigarettes ‘with lower “tar™ and nicotine content, and smbking.
fewer ciga}fétt,gs pe¥day than men. v R S

8. Women demonstrate the same dose-response ‘relationships
with cigarette smoking as men. increase inpmortality occurs
with an increase in number of cigarettes smoked per daygar
earlier age of beginning cigarette smoking, a longér ‘duration
of sm'oking, mhalatllgn of cigarette smoke, and ‘a higher “tar”
and nicotine content of the cigdrette. Women who have smok-
ng charéctengths similar to mer’ may experiend® mortality
. rates similar to men. . ’
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* MORBIDITY *

The relationship between cigarette smoking 'and morbhidity
hds been summarized, in the 1979 Surgeon General’s Report.

- That report contained data from the National Center for Health
Statistics Health Interview Survey (HIS) showing the relation-
ship for both men and wemen between smoking and the preva-
lence of selected chronic diseases, the incidence of acute 1dness, .
days lost from work, days of bed disability, and perceived health
status. This section will present additional data from the Health "
Intermiew Survey on trends in days lost from wwi and limta-
tion ctivity.

-

% «

ol
Days Lost from Work '

. Workers who smoke report lasing more work days due to%ll-
- ness and injury than do nonsmokers. This rel{atlonshlp has been
observed for both men and women every year that the National
" Health Interview Survey has included questions on cigarette
smoking. For example, in 1965 working women who gmoked re-
ported 6.6 \'rk-loss days;iworkin’g women who had never -
smoked reported only 4.8 work-loss days (see Table 1). Similarly,
in the 1977 HIS women who smoked reported 6.6 daysdqst from
work compared to 5.7 days lost from work by those who never
smoked. i . : .
"The-National Clearinghouse for Smoking and Health used the
earlier 1965 data to estimate the number of Jexcess” -days lost -
from work among cigarette smokers. This estimation was ob-
tained by calculating the expected number of work-loss daysf
all workers had the same V?(Sk-loss experience as th‘bseﬁﬁo had
never smoked cigarettes. It was estimated that a yproximately
20 percent of all work-loss days due to.illfless an injury could be
- attributed to the higher rates of loss agiong current and former
smokers (2). The 1979 Surgeon Generak's Report presented simi-
larglculations, ased on 1974 data, and again the estinrate was
about 20 percenf; of all work-loss days. These calculations were
not ‘sex specific,/Certain modifications in the collection proce-
dures have [Swereg the male respongerate for the smoking data
and may, thus, make comparisons of more recent data by sex
less than ideal. However, the data do show that in 1977.the
work-loss rate amqong women who never smoked was higher
than in 1965, while the rates among current smokefs remained
- about the same. This would tendsto reduce the nufnber of “e%-
' cess” days among women attributable to smoki g. There, has
been deslight decrease in'work loss among males who never .
smoked. Former smokers reported fewer work-loss daysin 1977

e "Q‘,‘.:‘l‘}965. Although the differenee in work-loss days between
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TL\BLE {— Days l8st from work per year due to illness and
injury, per currently employed persons 17 years
old arid older, by smoking status, sex and age:

-~

i Uhited States, 1965 and 1977
Present Former Never
v Total! Sm%ﬁei Smoker Smoked
e e e i Y = % -

-
’
~ Percent of work-loss days o4

’ ' ‘ 1965
Fémale . .
17 ¢ 5.6 66 67 - 48
17-p4 55 66 ., 60 45
P 15-64 . 60 . 6.7 o 53
Male ! '
R 17+, 57 59 N 68 16
,17-44 . 31 47 36 3.4
43-64 78 79 98 56
- r o+ 19“
Female ) , ' * ’
$20 -3 60 66 54 « 5.7
N L 20-44 61 6.8 54 - 54
45-64 54 65 592 65
Male - .
20 -3 53 < 59 61 42
20-44 . 51 * 6.0 Y35 -0 49
15-64 56 5.9 62 - 3.9 .

‘Includés unkhown smoking status -

?Figure foes Rot meet standards of relxabxhtv or prec:sxon
3Includes ages 65 and over

SOURCE National Center for Health Statistics (1), .

1963 and 1977 i1s small, 1t could be attributed to the assunmptior,
thatin recent years the fédrmer smoker groups have a greater
. proportion of people who stopped smoking for preven?hve rea-
sons, that 1s, before the) had experienced 'serious health conse-
‘quences. . .
Further study i1s needed to determine tie association between
“excess” days lost from work by smokers and specific diseases|
. Such an analysis would help.explain the economic impact qf
smoking in the work place.

3

. antat:on of Activity

" The Health Interview Survey also regularly col]ects data on
the long-term impact of chronic 1llness, Respondents were asked
if chronic illness hmited their activitses (3). Estimates of the

nercent of the peéulatxon with imitation of activity by cigarette
. [ )
EMCB . Q' 'y { )
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smoking status are shown in Table 2 for 1965 and 1977. Detailed
ifterpretation of trend data is difficult; however, there appears
to be a relationship between smoking and the impact of chronic
illness. In general, theé 1977 data indicate that wdmen under 65
who have ever smoked are more likely to haw a limitation of
activity than those who never smoked. There are no marked
differences between current and former smokers. Among eld-
erly women in 1977, there were no differences in limitat ns of

<

activity by smoking status.

) . .
TABLE 2.—Percent of persons with limitation of activity due to
’ - chroni¢ conditions, by cigarette smoking status, sex
and age: United States, 1965 and "1977

v ' Present Former Never
Total! Smoke_r Smoker Smoked
' } Percent with limitation : .
® 1965
Female . :
17 - . 173 127 1"5'.3 19.8
1744 83 8.8 9.8/ 77
45-64 19.5 174 22.1 20.2
65 - ‘ 5.1 39.8 | 48.6 ‘454 2
Male ' . ¢
17 - 17.3 15.3 23.0 177 .
17-44 73 7.7 8.0 ©6.2
45-64 #20.0 20.9 22.1 15.7
65 ~ 53.7, . 52.7 56.3 52.9
' . 1997
Female ‘¢ . e 1
20+ - 17.6 . 16.0 18.1 18.3
20-44 .o 8.0 92 - 8.2 7.0
45-64 ° 285 242 23.9 19.8
65+ . 39.2 36.3 35.5 3838
Male . » .
20 ~ . 200 - 2035 24.1 . 178
20-44 , 9.5 124 ° . 8.3 ' 7.5
46-&4 N 25.7 275 25.7 25.7
654, 47.5 52.7 476 | 425
. \
Uncludes known smoking status,
SOURCE. National Center for Health Statistics (1). ‘
> . . ~<

Cigarette Smoking and Occupation*
The Health Interview Survey provjdé’s a considerable data
base on cigarette smoking behavior and occupational status.

*See' “Interaction Between Smoking and Occupational Exposures” in this
‘ Report. l
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The data are gamilable from a national probability .sbmple C
about 10,000 hWiseholds for the years 1965, 1966, 1970, 197«
1976, 1977, 1978, and 1979. However, only minimal analysis ha
been conducted on this putentially valuable data base (). Thi
brief section presents data on smoking patterns for only two ¢
these periods — 1970 and 1976, Researchers are encouraged t
investigate these data more fully through the purchase of
lic use data tape~ (1) The importance of this data base increas
as new evidente beconmes available on the increased health ris
experienced by smokers in certain occupations. The problems ¢
relatively small sample sizes 1n high-risk vccupations can b
partially uvercome by cumbining several years of the HIS dat
tapes. ’

Tables 3 and 4 <huw ~mokxng characteristics of broad occups
tiunal groups —ie., white collar, blue collar, service and far:
workers —for 1970 and 1978, respectively. Service and blue co
lar workers, both women and men. are more-likely to smok
than are white collar and farm yorkers, but the differences ar
much less among female workers. [n 1970, there were virtuall
no differences among female white collar, blue collar, and ser
1ce workers. more recently. however, there has been a shgt
Increase 1n smoking among the latter two groups. Cautio
should be used in drawing conclusiuns frum these data based o
differences of only a few percentage peoints since such dif
ferences can be well within sampling error. White collar worl
ers who smoke tend ty be heavier smokers than other types «
workers. and ¢his pattern 1s more marked among female whit
" -eollar-workers. - - -

The proportions of c1garette smokers bf more detailed occt
pational classes are shown in Tables 3%and 6 for 1970 and 197
Within three of four subgroups of white collar workers-
prufeumnals managers, and sales people —the proportion ¢
*xiokers amung women s the same as fuor men in the same occt
pational group. This also appears to be true for daborers, wh
show the highest levels of smoking amung both women and met

.

~

T
Summary ’ , )
The 1979, f(eport of the Surgeon General summarized the ir
formation Hn smoking and morhidity as follows:
1. In general, female current cigarette smokers report mor
.acute and chronic conditions including’ chronic. bronchity
and or emphysema, chronic sinusitis, peptic ulcer ‘disease, an
arteriosclerotic heart disease, than women who never smoked
Q 2. There is a dose-response relationship between the numbe

'EMC . .
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TABLE 3 — Percent distribution ofithe population 17 years and over by cigarette smoking status, accordin
. seX and occupation category, United States, 1970 -
3 - X — hd s -
Sex and . . ’ .
otcupation cxtezt'y 4 Percent distribution ' e
" - Total, Never Former Present | Present «mokers—no of cigarettes per day
. popujation’ smoked , smokers smoker« Total* - 15 15-24 25«
Female ,
. Total population 100 0 LERT 112 49 100 0 394 124 1%
Total currently employed 100 0 547 111 146 100 0 E3 133 1%
White collar worker« 100 0 532 126, 342 160 0 376 2% 19.
Blue collar workers 100 0 55 1 55 36 5 1000 107 144 LY
Sgr\‘l(e workers 100 0 357 "y 302 1000 416 110 - 17
Farm workers 100 0 43 75 1% 8 100 0 *492 *33 3 *19.
Male . . . Y .
* Total population 160 0 28X 249 16 2 100 0 258 151 29
Total currently ®#mployed 100 0 RERS 252 16 6 100 0 255 153 29.
White collar worker« 1000 % 318 29.1 393 1000 23 8 144 324
Blue coflar worker~ ¢ .. 1000 . REEN 224 528 100 0 255 25 (
Service workers 100 6 -'. 311 208 %1 1000 311 25 ¢
Farm workers 100 0 107 248 344 1000 355 L1194
=X S’
: (= N
- 'Excludes unknown if ever smoked
?Excludes unknewn amount of aigarettes smoked - .o : . PR
*Figure does not meet standards of rehability or precision & )
SOURCE. National Center for Health Statistics (1) - N
) » .
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TABLE 4 — Percent distribution of the populatien 20 years and over by cigarette smokingrstatus, according 1
Yy sex and occupation category, United States, 1976 '
P e -~ ’ .
Sex ands * -* Total ' Never Former Present ‘Present smokers—no of cigarettes per day?
occupation category population? - smoked smokers smokers Total? <15 15-24 25 -
— — [« 3 0
. Female . . . -
Total population 100.0 543 13.8 32.0 100.0 36.5 438 19.6
Total currently employed . 100.0 50.8 133 359 100.0 - 36.5 440 . 195
‘White collar workers - 100.0 51.1 146 34.3 100.¢/ 353 424 22.3
Blue tollar workers 100.0 50.7 10.2 - 39.0 1090 38.0 44.3 ¢ 176
Service workess - 100.0 49.1 119 39.0- 100.0 379 483" 13.7
Farm workers 100.0 59.8 . 31.3 100.0 346 . .
Male o Ny P ,/ \
Total populatian - 1000 292 © 289 419" . 1000 24.2 44.8 311
Total currently employed 1900 295 271 434 11000 21.9 45.4 32.8°
White collar worke 100,0, 340 294 365 100.0 20.8 436 856
Blue cobwr workers 100.0 bo243 25.3 . 504 - 100.0 21.2 47.4 %é ’
Service workers 10049 29.4 234 e 412 160.0 27.6 / 40.0 P4
arm workers 1000 349 282 , - Wg° 100.0 294 T 449 t25.7

'Excludes’ unkown 1f ever smoked

*. 3Excludes uniknown amount of cigarettes smoked.

*Figure does,not meet standards of rehabihity or precision.
SOURCE: National Center for Health Statistics (1), > ' i .
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TABLE 5 —Esnmates of the percentage of current, regulgh cigarette smokers, adult ages 17 years and o

>

according to labor force status, occupation, #hd sex, United States, 1970 ’

. Female 4 . Maley
) Total . Total -
17+~ 17-44 45-64 17 17-44 415-64
Total * - . 349 36K 337 ! 462 49.0 44.4
Currently employed | . 36 ) 36 4 337 . 460 487 441-
White collar total 342 319 / 343 393 a1 38.4
, Profesgional, technical \
an?ﬁmdred ‘ 281 29.4 263 317 328 306
Managers & adminmstrators * , N
except farm & ‘ 484’ 4 383 12,8 474 400
Sales workers . 346 353 357 149 « 168 461
Clenical & kindred workers |, 35.8 359 364 ' 433 45.2 115
Blue collar totals ) ! 365 399 335 528 56 1 49.2
Craftsmen & kmdred .
workers - 40 4 Co444 370 . 517 56 1 472
Operauves and kmdred y
workers * N 365 400 335 54 7 . 5'{.5 50,7
Laborers, except farm ¥ '230.3 ‘ *256 *20.9 509 s 520 52.9
.Service . 35.2 " 393 " o335 . 481 48.3 517
Farm P 1?2’6 %259 *155 344 38.7 3717
Unemployed ' 384" . 40s 329" 523 54 4 53.0
Homemakers 297 © 373 . 323 ¢ NA NA NA
"NOTE Unknown if ever «moked excluded from calculation . ’
*Figure does not meet standards of rehability or precision '
SOURCE National Center for Health Statistics (1) * .
‘ Q . ‘ ) i t
ERIC ‘ ©oan @ ’
- 7 S
. . ' ’ .



-
T&BLE 6 — Estimates of the percentage of current, regular eigarette smokers, adults ages 20 years and ove
accordmg to labor force status, occupation, and s¢x, United States, 1976 . -
Female - Male
Total, . Total
20, 20-44° 45-64" . - 20- 2044 45-64
- Total 320 . 369 " 4% f19 176 113
Cidrrently employed, 359 370 361 . 434 i6 8 397
White collar total < 343 338 69 366 3% 6 353
Professional, technical .
and kindred 291 2% 6 327 300 311 299
Managers & administrators . *
except farm 416 427 10 % 410 16 4 361
Sales workers . 1 350 126 399 - 126 380
Clencal & kindred worker« 34 % 347 360 10 4 101 142
Blue collar total 390 437 136" 504 TN 41 44.3
Craftsmen & kindred workers 105 %9 . 356 %0 - 52.1 116
Operatives and kindred ) ‘ .
workers . 176 125 312 523 553 16 2
Laboters, excapl {arm 56 3 526 . 537 56 9 51 7
Sernce 390 2% 372 472 511 14 %
Farm . 913 5190 % . J 69 - 154 T 350
Unemploy ed 00 110 392 56 % 599 53 8
Usual activity — homemakers 290 - 371 322 NA NA . NA
NOTE Unknown if ever <moked excluded from calculation ) ’
* Tz Aoes not meet standards of rehabihty or precision -
: - National Center for Health Statistics (1) - ()
ERIC . Cu
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of cigarettes smoked per day and the frequency of reporting for
most of the chronic conditions.

3. The age- adjusted incidence of acute conditions (e.g., 1n-
fluenza) for womerksmokers 1s 20 pereent hlg& for women who
had ever smoked than for nonsmokers.

Additional data from the Health Interview Survey (HIS) 1s
presented:

1 Currently employed women who smoke cigarettes report
more days lost from work due toillness and rnjury than working
women who do not smoke.

2. Limitation of activity is reported more commonly among
women under the age of 65 who have ev er smoked than among

those who never smoked.

. B
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. CARDIOVASCULAR DISEASES

Introduction

While the mortahity and morbidity .rates of coronary heagt
disease (acute myocardial infarction and chronic ischemic heart
disease) (CHD) are lower for women than men, CHD still repre-
sents the majur cause of death amoung women in the U.S. In 1976
the United States recorded 284,055 female deaths as attributge
ble to this cause (Table 2). The difference in mortahity

111 deaths per 100,000 (Table 1). Observed differences vV sex in
susceptibility to coronary heart disease are not fully understood
but appear to be affected by multiple specific risk factors within
any demographic group.

McGill and Stern have recently provided an extengive reylew
of sex differences 1n susceptibility to atheroscleros:s In hun‘rans
and in experimental animals, including an analysis of factors
known to predispose to atherosclerosis and its dependent dis-
eases (23),

Mortality Rates : )
In the United States, the ?\'atlonal Center for Health Statis-
tics has reported mortality rates from acu yocardial infarec-

tion gpd chronic 1schemic heart disease clasdified by age, sex,
and rg)ce. for the years 1968 and 1976 (Tables 1-3) (33). These
tables show that mortality rates for acute myocardial infarction
among adults up to age 64 are highest for white men and are
succeeded by progressively lower rates for other men, other
women, and finally, white women. Mortality rates for chronic
ischemic Heéart diseases vary. The rates for white men are sec-
ond to those for other men and clode to those for nonwhite
women; again, however, rates for white women are by far the
lowest. Both white*and nonwhite women show consistently
lower rates until extreme old age. However, the differences nar-
row markedlyin age in comparjson with those 1n young adult-
hood and migdle life (Table 1).

Male-to-fethale mortahity ratios for acute myocardial infare-
tion among Its in their 30’s and 40’s are approximately 5to 6
for whites a to 3 for nonwhites; among adults 1n their 70's
and 80's, they are roughly 1.6 and 1.4. The actual number of
deaths involved is very large; their distribution by age, sex, and
race 18 shown fin Table 2. Between 1968 and 1976, a striking
dechine occurred in the acute myocardial infarctiop mortality
rate for men and women of all ages and races. Thesﬁ are shown

Q ‘79
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TABLE 1.— Death rates* for acute myoc'-ardial infarction and chronic ischemic heart disease for specified
groups, by*color and sex; United States, 1968-1976

3

‘- Total . - ) White ) All Other .
Both Both Both
Year and age sexes Male Female sexes Male Female sexes Male Fem:
1976 Acute myocardial infarction L

All ages ’ 148 8 1890 H.Q.S 158.7 202.2 1173 84.0 100.3 69
25-34 years K 28 46 11 2.6 43 0.9 42 6.4 2
35-44 years 270 . 46.2 8.8 26.6 46.1 7.6 30.4 475 0
45-54 years . 1117 1869 41.3 , 1,1.8 190.1 37.7 1112 1598 .68
55-64 years . 3095 490.3 147.2 312.2 5011 142.1 283.2 386.5 A4
65-74 years > 660.1 “989 8 \\%2\ 674.5 1,024.7 406.5 524.6 6679 409
75-84 years 1.328 0 1.806 7 1,035: 1,364 8 1,881.4 1,054.3 9170 1,0611 813
85 years and over 2,038 0 2,564 7 1,790 8 2,135.0 2,709.6 1,869°9 1,126.5 1,369 1 990

1968

All ages 185 4 243.0 130.6 J195.9 %580 136 7 109 5 133.2 87
25-34 years * 4.6 7.2 22 41 6.5 17 8.7 13.1 5
35-44 years . 42.3 70.9 152 40.3 696 12.1 57.9 81.6 37
45-54 years 158.5 2671 56.8 157.6 2704 51.3 . 166.6 236.2 105
55-64 years N 420 8 668.3 197 1 423.9 684 3 188.4 390.5 5125 281,
65-74 years 900 5 13150 574.1 . 9.8 1,360.8 574.4 706.7 870.1 571.
75-84 years 1.687 1 2,228 .4 1,316.5 1,7 2,306.5 1,342.8% 1,103.1 1,2914 961
85 years and over . 2,911.8 3,570 7 2,65630 3,012.9 3,716 3 2,637.8 1,782.4 2,163.4 1.526.

Q
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TABLE 1 — Death rates* for acute myocardial infarction and chronic ischemic heart disease for specified
: age groups, by color and sex; United States, 1968-1976'—(Continued) .
, Total A Whte . Al Other
Both Both . Both
Year and age exes Male Female "sexes Male Female sexes Male Female
1976 Chronic 1schemic heart disease N
All-ages 1502 1535 1470 1555 15717 V1534 1154 125 4 106 4
25-34 years LI 16 23 0K T2 19 05 12, 61 25
35-44 years 12K 203 56 106 17.5 39 275 110 - 163
45-54 years 577 909 267 50 4 K2 6 201 116.1 1607 7714
55-64 years | 1733 25K 5 96 8 159 5 2443 K3 2 302 2 3961 2220
65-74 years Te KT 674 8 343 4 467 K 660 5 320 1 6721 - X05H 565 2
75-81 years 16215 - 1.9474 1.422 6 1.6260° 19680 1.420 4 15720 1,742 7 1,448 &
X5 yehrs and over 1,647 1 419458 - 45070 41,5859 8 T.208 0 1.699 1 2850 8 2,782 4 2,576 9
21968
All ages 150 6 156 3 T4 1531 187 148 2 1320 1416 123 3
25-34 years o 186 23 11 10 16 04 62 72 53
35-44 years 136 205 71 BUER 170 ° 40 3% 8 198 295
45-54 years 570 85 6 302 475 760 207 142 6 176 8 1133
55-64 years 190 6 273 4 1157 169 2 253 4 93 0 393 1 4686 334 &
65-74 years , 5904 769 1 4497, 560 6 T42 K 4179 889 5 10250 7112
, 15-K4 years 1.826 0 20755 1,665 3 1.%33 9 2,093 7 1.657 & 1,724 6 . 1RH81 , 16280
K5 _voa’rs and over 55236 5,636 6 5,468 4 5,695 3 5831 8 5,629 4 3.605 9 37366 5 H180

*Ratesare deaths per 100,000 population For ac ute myucardial infafction, ral« sare based un deaths assigned to category number 4
of the Eighth Revision of the Internativnal Classification of Diseases, adapted for use in the United States, adopted in 1960, and fo
chronic 13chemic heart didease, to eategory numbor 112 of this rewsion -

SOURCE R()qenberz H Mn(ﬂg
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TABLE 2. — Number of deaths® for acute myucardial infarction and chronic ischemic hcdrtdiswse for specified
age groups, by color and sex; United States, 1968 and 1976 ’

5

Year and dze

196

All ages
25-F4 years
5.’)-4&}('ar\
45-04 years
Sh-64 years
65-74 years
TH-%4 years

-85 years and over
196X

All ages

25- 34 vears
3544 years
15-54 years
Sn-h4 years
65-74 vears
Th-%1vears
X5 vears and over
. 1976
! All age

Feyrs

ERICEe

Aruitoxt provided by Eic:

-

Total White All other
Both " Both Both N
sexes Male Female R Male Female NeXes Male Fermle
Acute myocardial infarction ™ '

319,477 197,429 122,048 295813 153,520 111,793 23861 13,609 10,255
RY0) TIX 172 720 HUK% 122 1707+ 120~ 50
6,223 3082 1,041 5,938 2.05% THO ) 624 261
26,405 21,361 5044 23,479 - 19,407 1,072 2,426 1,954 972
62,094 46,516 13,575 76,623 43,072 0,468 3,444 2,024
93,695 61,038 +32.657 ®6,566 57,004 29, »62 7.129 4,034 3,095
®%9,.969 16,395 13074 84,852 43,912 40,940 51717 2,483 2,634
10,068 16,132 * 23,9146 37,939 15,201 22,748 2,129, a31 1,198
369,610 236,017 133,593 342,999 220017 122,482 26,611 15,500 11,111
1,094 N3 261 %16 664 182 253 1744 79
4,950 %132 \ 1,848 =412 7122 . 1,290 1,063 1,010 558

. -
36,632 240,368 6,664 132,261 26 %60 5401 3,771 2,00% 1,263
76, 10% DTVINT 18,721 69,504 53,287 16,217 6,604 4,100 2,604
109,672 70,764 39,104 101,863 66,205 35.65K 7.809 4,359 3.450
100,412 53,83 46,474 95,613 51,4136 44,177 1,699 2,102 2,297
36,135 15,7107 L 20,424 !H\.'HT 14,524 19,493 1.81% ’ HET 931

Chronic j3echemic heart disease

322382 Y 180.37TH 162.007 289,072 143,372 ¢ 146,200 32,810 17.003 15,807
502 %1 121 332 266 86 170 ¢ 115 )
2,937 2,273 661 2137 1,734 1603 HQU 539 261



TABLE 2. — Number of deaths* for acute my ocardial infarction and chronic ischemic heart disease for specifi

age groups, by color and sex; United States, 1968 and 1976—(Continued) -

we

’

Year and age
45-54 years
5564 years
65-74 years

. Th-Riyears

K5 years aud‘over

. {u68

k]
. All ages

¢ Zﬁjli-fy'earw
35-44 years
{5-b4 yedrs

. $5-64 vears
65-74 years
75-84 years

I

85 years and over
-

Bo[h
sexes

13,649,

. 34,765
69,176
¢ 109.%60
91.36%

300,216

390
3,212
12,953
34,995
71,905
108,576
68,548

Totﬂ

Male

10391

24,525
11,612
50,010
31,109

151,815 .

262
2,350
9,412

23,451

V41,270

56,145
24,801

Female

3.25%

10,240
27,564
29,850
60,259

14&.401
12x
LY

3.541

= 10,994

30,635
58,431
43,747

Both
sexes
10,593
28,929
60,042
101,088
%6,358

26K,124

101,224
64870

R

’I

Male

5,426
20,996
36,745
45932 °
29,217

‘135333

166
1.734
7045

14,732
36,135
15,689
23,269

Female

2167

7,933
23,297
55.156
57,141

132,791
15

128
2,182
8,011
24,941

54,540,

11,601

Both

sexes

3.056
5 836
9,134
R8772
5010
32,092
179
1.050
3,226
6,732
9,829
7.347
3RTR

All other

Male

1,965
1,529
1,867
4,078
1,892

16,482

96
616
1,867
3,749
5135
3,456
1,h32

Fema

1,09
2,30
4,26
1,69
3,11

3.89
2,14

- *Number of deaths :}ﬁe to acute mnyocardial infarction are thuse assigned to category number 410 of th:" Eighth Revision of the
Inte rnational Classification of Discases, adapted fur asen thL United States, aguptud in 1965, and for chronic ischemic heart dises
to mtezor\' number 412 of this revision N
SOURCE Rowonberg, H M*33)
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as percent changes 1n rate in Tgble 3. The percent change ha:
been larger at younger ages (Tables 2 and 3) The changes fo.
chronic ischemic heart disease are similar but leés dramatu
(Table 3). ’ ' ’

i - : )
Atherosclerosis ’

¢

Differences in heart attack mortality rates among men anc
women parallel pathology data concerning atheroscleroti
plaques of the coronary arteries. The Internatior'ra
Atherosclerosis Project systematically collected autopsy obger
vations on persons from 14 geographic locations and 19 et,anc
groups in différe*rts of the world, and, found that womer

from 11 of the 19 s, when compared tg their male counter
parts, had as mutll or even more aortic atherosclerosis. Mer
over age 39 had more raised plaques’in their coreRary arteries
than women (24). =~ - ~ ’

These fifldings indicate that the occufrence of coronary
plagues was parallel to heart attack rates, but that the occur-
rence of aortic lesions was not. Coronary plaque severity had a
male-to-female ratio of 1.61 among whites .and,of 1.14 among
blacks. Studies of a white population in Sweden (40) and of west-
ern Eurcopearis from five locations (18) demonstrate similar find-
mgs: aclear excess of coronary atherosclerosis among men and
a similar severity of aortic atherosclerosis ‘among men com-
pared to women. T

. Autopsy studies thus show a seleetive liability of the male
soronary arterial bed for atherosgletosis, as compared to the
' female, especially among white men but also among men of
other races. The pathologica® findings are congruent with the
clinical data on heart attack mortality rates. Autopsy studies
also show that, among men pr women with manifest coronary
heart disease, women patients have roughly the same preya-
lence of advanced atherosclerotic legions of the coronaries as
men (41). These data suggest that the amount of atherosclerosis
necessary to precipitate a heart attAckis the same, on the aver-
age, in both sexes. This generalization about the amount of
coronary atherosclerosis apf)ears to "hold for heart attacks at
younger and older ages, for éfcent.a_nd old infarcts, and coro-
nary occlusion without infarct, and for stenosis, as well as g)r
complicated and calcified lesions an'a raised plaques in the,co
nary arteries (41), .

It should be noted that the grading of atherosclerosis at, au-
topsy 18 not a simple matter because there are seyeral types of
lesions and several ways of evaluating or measuring them.

E ‘lCreover, the development of the different sorts of lesions is

y
1.
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TABLE 3.\ Percent change* between, 1968 and 1976 in death
J? ¢+ 1¢hemic heart diseases for specified age groups

Pad

-

.

.

1

rates for acute myocardial infarction and chronic

’

» by color and sex: United States

Age

All ages
25-34 years

35-44 years
45-54 years

. 55-64 years

65-74 years
75-84 years

bl

i

85 years and over ,

/

Al};agea

25-34 years
35-44 years
45-54 years
55-64,years
65-74"years
75-84 years

Y

85 years and over

Total » White All Other

Both .+ - Both - Both

Sexes Male Female Sexes Male Female, « Sexes Male Female
\;A - — e s —— . e — e e —e— e
N . Acute myocardial infarction ’
147 -22.2 -152 2190 -216 -142 -233 /—247 -213
’'d .
391 -36.1 -500 -36 6 -338 -471 -517 511 -540
362 348 421 W% 340 338 372 475 418 570
-295 300 -273 291 -297 -26 5 -333 -323 -346
»  -264 -26 6 -25.3 -26 4 -268 -246 4 -275 -24 6 307
-267 247 ~291 " 267 4T -292 -258 -232 -282
-213 18 9 213 -21.2 -18 4 « =215 -169 178 -154
300 282 299 t291 -2771 “291 5, 368 -367 -351
) €hronic 1schemic heart diseases

-03 ‘18 13 16 -04  , - 35 “126 7 114 . 137
L 43 : 273 200 18 8 250 -328 153 -528
59 -10 211 19 29 -25 291 -177 447
12 %2 116 61 - 87 -23 196 -86 317
91 -54 16 3 57 -3.6 105 241 155 337
174 123 -236 186 111 -233 24 4 214 273
1112 62 141 113 60 * 143 8 8. - 62 Y110
159 123 176 147 -107 -16 5 265 25.5 =26 8

.
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not necessarily parallel Sternby provides a useful discussion o
1ssues in the grading of atheroselerosis (40) Netertheless. th'
major studies noted above provide strong ey idence that womer
have less coronary 4thenu>der0515 on the av erage than men 0
the same age in the same pupulatmn .

Risk Factors

Factots present in 1ndn1dudl\. which correlate with future
hability to disease are risk factors for that drease. In the casc
of heart attack, for example, it has been shown that age, male
~eX, aigatette smoking, hypertension, elevated blood cholesterol
and several other conditions are positive}y and independently
assoclated with the probability of heart GQttack. The level o
high-density lipoprotein chulesterul in the serumhas a negative
, correlation with heart attack, thag is, higher levels are protec
"tive The various risk'factors have been 1dentified for both mer
and women and have been shown on multivariate analysis to be
mﬁependent A combination of risk factors is synergistic, pro-
ducing an associated risk greater than the simple sum of the
mdnldual risks -\]fhough the data for women are much less
ektensne than for men, they indi¢ate that vigarette smukmg‘ 18
a major rnisk factor for heart attack in women.

The Effect of Smokmg

ATHER()S( LEROSIS .

There 1s hittle autopsy information about.the amount of
atherosclerosis 1n women smokers. Sackett and his a%somates
reported on aortic atherosclerosis among both men and women:
of their 130 female subjects, 309 were nonsmokers, 52 smoked
less than a half.paek per day. and 89 smoked more (34). Mean,
age-adjusted aqgrtic atherosclerusis was found to Increase 1n
conjunction with the amount and duration of smoking..

A study of-the intramyocardial arteries and arterioles of the
heart n 13 women and 21 men who were nonsmokers, and 16
women and 27 men who were smokers, indicated that prolifera-
tive lesions 1n intramyocardial artegies were more advanced
relative to age 1h smokers than nonsmokers It was also found
that subendocardial artefioles were thickened 1n smokets. A
separate analysi hy sex wasnot performed, but the authors
remarked that the lesions develdped as rapidly and as exten-
dively 1n women as in men 1n bqgth smoking and nonsmoking
groups (28).

Studies of the severity of a?herosdemtu plaques n( the ar-
teries of women who smoked 1n u;mpanwn with those who did

.
»
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TABLE 4. —Coronary heart disease mortality ratios related to smoking — prospectite study N
. . . 4 '
_ Author, Number and “Follow Number : . \ -
year, type of Data « up . of
country popufieons cotlection tyears) deaths sCirarettes day Ape Yanation
Hammond 15%,5%4 Questionnalre f 14.x1y . M 'P Mules
+and males and follow up . N~ 100 100 40-39 ooy H0- 64 -7y
Garfinkel, 445,875 of death cert) P 1y 127 oxy -
7 . =  d .
1969, females age®  cate . -1y 160 122 NS 100 100 1O 100
URA 10-70 at, . v 20230 175 152 19 - 10 150 Tis 114
entry , 10 177 w6t Lo-1y 239 233 sz 14y
| S ' . 200130 376 240 191 149
’ . L . L Y 171 147
P l S
- ' Femiles
4 . . N 51
b ' F-49 50-59 60-6Y TO=TY
! NS 100 10 100 1L00 <
14 141 115 108 074
' . . ' Jo-le 2o 2 179 09x
. . : : . " . 20-30 - %62 264 200 127
- 10 ool 373, e202
I . . " \ . .
' -
Based on 5-9 deaths i : '
NS - nonsmokers, M male, F females
SOURCE U8 Public Health Service 1 14.45)
» f -
[ : -
) R )
\‘\ " ! 1 Y ) . . . ®
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" not smoke nvolve too few sybjects to be satisfactory. Inves
tigating the relationghip of these artérial lesions and eigarette
smoking 1n women 1> fundamental to understanding.the o¢cur
rence of he:art attac\k and other 1schemic diseases.

CORONARY HEART DISEASE

o Corunary heart disease (acute ravocardial infarction atd
chronic ischemic heart dis&ase) occurs.with greater frequency
In smoking than 1n nonsmoking women. The prospective study
of Hammond and Garfinkel, published in 1969, included data on
approximately 146,000 women between the ages of 40 and 79
110). The ncrease 1n r\nortahty ratios 1n conjunction with in-
creasing numbers of cigarettes smoked per day for yarious ages
1s shown below 1n Table 4 (43,44). Mortality ratios were higher
for younger ages and lower for older ages. The one-pack-a-day

*#smoker’s nisk of death fram heart attack was approximately
twice that of the nonsmoker. The prgspe'ctlve data of Shapiro
and colleagues are based on a populgtion of 120,000 men and

-women (36) Using a sampling factor of about one-thirtieth, they

. examined 1301 wont®n at nisk of a first mygardlal jnfarction
. *  between the years 1962 and 1964. The smok\rs compared with
tonsmokers had roughly twice as many rapidly fatal heart at-
tacks and heart attacks that were not fatal within 48 hours. The

ratio was approximately 2.9 among younger women aged 45 to

54 and 1.8 for the subjects aged 55 to 64. Heavy smokers had
higher ratios,.but the data did ‘not permit a detajled study of

dose relationships or of the experience of female ex-smokers.

A recent study examined the cau'se-spemﬁc mortality of 6,194

Brrtish women physietins over the period 1951 to 1973 (6). Ta‘ble

5 presents the results of this study®n conjunction with the pre-
viously published result¥ among male” physicians during the
same period (7). The clear assaciation of cigarette s'mokmg and
-1schemic heart disease previously described 1n males was con-
.oy firmed i female physicians. For women who reported smoking
" 15 or more cigarettes per day, mortahty due to 1schemie heart
disease was more than double that of nongmokers. -

. Although the results demonstrated a simtilar effect of smok-

Ing 1n the development of 1schemic heart disease 1f} both male

and female physicians, the association of smoking with heart
disease was less striking 1n women physicians. Ischemie heart
disease was less promingnt as a proportional cause of death 1n

this population of women thanin male colleagues (16 percent vs.

32 percent of all deaths). [schemic heart disease mortahty was

only 26 percent higher for all ever-smoked women than for
never-snzokegi women. However, for females who smoked heav-
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TABLE 5.— Death from ischemic hear't disease and smoking habits when last asked, British physicians& v51-1973

. ' “ Annual Death Rate per 100,000 ..
) . Pertons Stzxn(iar(j[zve(i tor Age X2 }
Number Current Smokers - Dose Per Day Nonsmoker s .
Total of 4 e
Popul  Deaths Nonsmokers Ex-<mokers ° 1-1% 15-24 - 25 others Trend
Women . 6194 179 138 126 132 304 YY) ABELN
. * . . . ' . (number ofl‘lgarott(-\) N :
Men 34,440 3191 413 533 201 508 677 22 04 N 5356%
N (any tobacco—grams)
'gram = | aigarette) .
: ¥
P 0001 : ~ )
SOURCE Doll, R (6,7) .
v ‘ ’
. 7 ~{ ; .
E . ' ‘ | \ - .
o ’ .
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 ly (225 agarettés per day). th(,e]atwe‘ risk of death fron

1schemic heart disease was .2?.2 a'finding consistent with tha
demonstrated in males, who had a relative risk of 1.6.

In such studies, standardization for amount smoked daily by
each of the <exes does not, however,correct for differences 1n
age at initiation of smoking and degree of inhalation. This fact
gx“eat’]y ctomphicates comparison of the magnitude of biologie ef-
fect in the two <exe~. This “(-ohm\Q:ffect” {xe., unmeasured but
documented dissimilaritie< 1n total <moking experwnce)'m'z:y

Aead to an erroneous interpretation that cigarette smokjng 1~

lexy damaging to women than to men. This ¥ssue cannot be re-
solved until ~tudies examth of smoking 1n more re-
gent ecohorts of women whose lifetimésmoking behavior 1s more
<imilar to thiat of men ’ C

- Among 26,467 Swedish women vbserved during a 10-vear
pertod, the risk of developing fatal coronary heart disease was
significantly higher among smokers than ngnsmokers (50). The
relative risk'was 1.9 at ages 10 to 49 and 1.3at.ages 50 3 59. An
extensive mortality studyin .Japan'alsn reported a highly signmif-
lcant increa®e 1n deaths from 1schemic heart disease among
female smokers, with a mortality ratio for smokers of 1.6 (29).

Coronary heart disease morbidity Wata are available on
women, from prospective studies 1n Framingham, Mas-
sachusetts, Tecumseh, Michigan, and the greater New York
areas The Tecumseh data of 1967 do not show a relationship of
such morhldlt‘}; with smioking (Table 6) (8). The Framingham
Heart Study found an increased risk for women smokers: but
the associations were weak (19.20). - (

The study of Shapiro and colleagues cqlﬁsldérpd Both mortal-
1ty and morbidity (365, It reported separately on deaths within
1% hours of onset and on all definite myocardial infarctions after
that time interval. Using this classification, the incidence of
coronary heart disease among women smokers was distinetly
higher than 1t was among nonsmokers. .

While there 1s some vartability in the strength of thisassocia-
tion, the data from the various prospective studies of mortality
and morbidity from coronary hedrt disease establish smoking as
a positive ¢orrelate, or risk factor, for women. However, the risk
ratios tend to be <maller than for men at a given level of
Ggarette consumption in all age groups This trend may result
from the different smoking patterns reported by men and
women who smoke the <same number of clgarettes per day
(6,7.25). Men generally begin smoking at an earlier age and have
thus smoked for a longer time period than women. Men dlso
inhale more oftensthan women and are more likely to smoke
more than half of a cigarette. These smoking styles wonld ex-
90 -
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TABLE 6.—Coronary heart disease morbidity as related to smoking T. .
, . K
4
Author, . Number | Follow- Number
year, and type of Data up of . N
cquntry population collection vears! incidents? Cigarettes day® Pipes, aigars
P o e e e - . . . _ - -— . -
Eolps‘tem. - 8,568 male Initial medical 4 96 male, 92 Males Males
1967, and female  examination , female 40-59 60 and over 10-59
USA residents of  and repeat CHD ipclud- NS 100 () 1gu (D SM 180 (2)
- Tecumseh, follow-up ang deaths,  EX - \ 6.33 (10) 127 (1D -
Mich examinations angina, and Cigarettes » \5 20 (36) 190 (23) 60 and over
¢ ' myocgardial . \ SM L0080 (6)
N iafarctions Females ! »
) ! . . 40-59 60 and over
. NS V100 2D 100 (47) Lo
. . NEX . ¢ 089 (3) 131 B 1
w 1. Cigarettes 103 (1) 042%2) L

'Reexamination of patients was spread uvver 112—-6 year period, but data are reported iy terms of 4-year inadence rates

2Actudl number of CHD incidents derived from data on incidence and total in smoking class

"Risk ratios--actual number of CHD inidents shuwn in parentheses SM - smokers, NS = nonsmukers, EX - ex smokers

SOURCE U S Pubhe Health Service (45) o
te . T C
' . N A \ ° - - '
- , \
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~ pose men to a larger‘dose of smouke per cigarette and a large
Ifetime amount than that experienced by women.

Case control #nd ‘retrospective studies of women who hawv
had heart attacks have suggested an increased 1ncidence o
heart attack among smokers. For example, 4 ease control studs
of 55 women’who had heart attacks before agé 50 tan uncummor
eventin women) found that X9 percent were smokers 1n contras:
to 55 percent in a control group without myocardial infarction
Heavy smokers (35 or more cigarettes per day) had an estimatec
myocardial infarction rate approximately 20 times that of the
nonsmokers As far as possible, women using oral contracep
tives and those with other i1dentifiable risk factors were
excluded frorh the study (37). «

Spamn and his aéstates conducted a retrospective autopsy
~ study of women who had died suddenly of coronér_v heart dis-
ease and 50mpared this verified'diagnosis to the women's smok-
ing habits as reported by the cl ssest iving relative (38). Only
witnessed sudden deaths were included 1n the data. Compan-
sons were made between women who had died of coronary heart
disease and women who died suddenly of causes other than
¢ . heart attack. It was found that 62 percent of the women suffer-

#hg sudden cardiac death were heavy smokers i1n contrast with
only 28 percent of the contrdl group. For those who smoked heav-
iy, the mean age at death was 19 years younger than that of
nonsmakers; highter smokers died at dn intermediate mean age.

In aretrospective study emphasizing psychosocial variables,
Talbott and assockates reporte® on 64 white women who died
suddenly of arteriosclerotic heart disease (42). They found that
women who died suddenly smoked more cigarettes than the
comparison group. The telative risk for those sthoking more
than a pack a day compared with those smokingless than a pack
a day was 3.9 (p<.004). : .

Smoking, as well as other nisk factors, raises the lalready
somewhat higher nisk of myocardial infarctron among women
xyho use oral contraceptives. During the child-bearing years,
the use of oral contraceptives doubles-‘ﬁ risk of myocardial
infarction; women who both smoke and pral contraceptives
have approximately 10 times the risk of womerl who neither
smoke nor use oral contraceptives (14). These 1ssues are consid-
ered below 1n a separate section. !

r

< 1

Cessation of Smoking and “Tar” and Nicotine Content of
Cigarettes LY

Existing data are 1nadeq\uate to desermine the effect of smok-
Ing-cessation on the incidence of coronary heart disease in’
-~ A
Q \
/EMC @ 1 "
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women. Hammond and associates have féported that mortality
rates from coronary heart disease wefe lower in women who
smoked low-*‘tar” and low-nicotine cigarettes”(as sold 1n the
1960s) than in those who smoked medium level pmducts, and,
still 1owe.r than -for those who smoked high-“‘tar” and. high-
nicotine products, even so,.the nfortality rate for those women
smoking low-‘‘tar”, low-nicotine products was significantly

- higher than that of nonsmokers (11).

. Evidgnce considered helpw suggests that stupping smoking 1s
beneﬁmal in the }reatmen of women suffering from peripheral
vascular disease.e

.A\GII\A PECTOéIS. L Qﬁ

e Frammgflam Heart Stuﬁrepgrted that there was a posi-,
sociation between smoking and angina pectoris amémg
ot among women (20). In an extensive study eon-
ducted in N&w York LCity, Shap1r0 and colléagues reported a
Yositive assoéiation between the development of angina pec-
toris and smoking among men and a nonsignificant positive
trend among women ¢37), Among patients with angina pectoris,
smoking lowers the exercise threshold for the onset of angina
(16). Only male patients have been studied thus far; equivalént
data apparently have not been published for women with an-
gina and angiographically proven coronary atherosclerosis.

-

CEREBROVASCULAR DISE'ASE [ . ’Y .
‘Thf(nc'idence of stroke as a manifestation of cerebrovascular \
dlsease appea;s to be somewhat greater in men than In womeny N

"but the difference is small (21,30,43). ' .
In an autopsy assessment of cerebrovascular atheroscleros1s,
Sternb) reported more atherosclerosxs of the common caretid ’
‘artery and the carotid sinfs in men than-women There was also
more intracranial atherosclerosis of certain vessels in men than
wome.n However, using the area- g%iing method,-no sex d1f
ferénce was found in total intra(\rama atherosclerosis (40). The
International Atheroselerosis Praject also reported a slight ex-.

. cess of cerebrovascular atherosclerosis among males (24). On
the whole, the available pathologjcal evidence suggests a minor
iHcrease in cerebrovascular atherosclerosis among men in com-
parison with women, although some studies fail to confirm this
conclusion (see 40)."

1€ not 1 Br whether smoking 1s a risk factdr among women
for the development of atherothrombotic stroke. Kahnel ha#
discussed the issue and the current literature in some detail
(19). The Framingham Heart Study has rjaported a dose-related
. 4 : H . 93
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s TABLE 7.—Deaths from cerebrovascular tﬁsease related to smoking

> - +
‘s : Number of .

' | ¢ Number - . ) deaths due
‘ , Author, and type - underlying to . _
T 7 yean, * of popu- Data Follow-up CVD as Mortality
country ’ i lation colléction i years cause g ratios
Hammond 358,584 Questionnaire | 6 1,099 Age
and males ° and follow- BN - . Cigarettes day 40-49 50-59 60-69 7
© T Garfinkel, L 415875 up of death Males
. 1969, ° females certificate Never smoked 100 1.00 100
+ USA. 40-79 years . / 1-9 279 195 130
- of age at 10-19 114 148 +144
A entry, . . < 20-30 221 203 162
> . , -0 164 240 172 +
Ty . ' - . Females
: Never smoked 100 100 1.00
R ‘ 1-9 . 150 126 126
' X 10-19 . 2,60 -270 215 4
. - 20-30 290 267 1843
~ 40 . .' +5.70-+352 —
SOURCE U.S Public Hedlth Service (44,45
" .
e
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correlation between the incidence of atRerothrombotic stroke
and cigarette smoking in men but not in women. The extensive
prospective study of Hammond and Garfinkel, which involved’
almost 446,000 worfien and recorded 1,905 deaths from cere-
brovadcular disease during a six-year periud, found tPgt smok-
Ing was a positive correlate for suth mortality (10), in both men
and women, the mortality ratio was increastd by roughly 2 or
2.5 times (Table 7) (44,45). ° )
That some of thése deaths may have involved subarachnoid
hemorrhage rather than brain infarction, 1s suggested by a re-
. tent report that found the ncidence of subarachnoid hemor-
rhage to be positively associated with smoking for both men and
. women (2). The relative rik for men was 3.9 and for women, 3.7.
The association appeared to relate to hemorrhage from rup-
tured cerebral aneurysms rather than to other conditions that
may give rise to subarachnoid hemorrhage. A synergism be-
tween smoking and the use of oral contraceptives and sub-
arachnoid hemorrhage 1s noted below (31), The Japanese study
cited in the discussion of ischemic hef diseale has also re-
ported on 366 deaths from cerebrovascular disease among
women who smoked (29) The risk ratios for-subarachnoid
“hemorrhage and cerebral hemorrhage weré both significantly
increased among women smokers (p< .001) as was the risk rate
for the category, “other forms ofvcerebrovz_ascular disease”
(p.05) =« : .

ARTERIOSCLEROTIC PERIPHERAL VASCULAR DISEASE

Clinicians have noted that arteriosclerotic peripheral vascu-
lar disease 1s more common In men than women. Sternby has
reported from autdpsy studies that men generally have some-
what more atherosclerosis of the femoral and pelvic arteries

" than women (40).
Kannel has reviewed the relationship of smoking to the 1nci-
sdence of arteriosclerotic peripheral vascular disease (19). In the
Framingham Heart Study the incidence of peripheral vascular
disease was increased, among smokers of both sexes; cigarette
smoking was as strong an independent risk factor in wemen as
.1n men. Heavy smokers had a threefold increased incidence.

Welss studied 245 women with arteriosclerotic peripheral
vascdlar disease (49). Ex-smokers who had not smoked for 5
years or more had nearly a normal risk ratio of 1.06; those who
had not smoked for the lay,’f to’5 years had a risk of 1.70;
conynuing smokers of less than a pack a day, 5.15; pack a day
smokers, 11.53; and those smoking more than a pack a day, 15.56
(relative to nonsmokers, 1.00). The increased risk was particu-
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larly assuciated with proximal taortoiliac) dlbeabe and there
was less association with distal (femoropupliteal) disease. ‘Age-
standardized relative gk ratios for thuse amokmg a pack a da\
were 30, 1)6}\ proximal and combined ;rmlw and distal dis-
ease and 6.32 for distal disease alpp#. +

A retrospective study of 217 patients who underwent arterial
reconstructive procedures bf garivus kinds for peripheral vascu-
lar disease has Yeen reported by Mvers and colleagues (27).
Diabetics were excluded from the report. There were 164 male
and 53 female patients. Thef’late patency rate of the vascular
reconstruction was followed for 1 to 4 vears. The authors re-
purfed that the numbex‘%’;lgargttea smuked befdre surgery did
not influence the vutcoMme, but cessatiun of smoking after
surgery had a favyrable.ampact. There were no significant dif-
ferences in vutcume between men and women The patency rate
4 vears after avrtofemoral surgery was 90 percent 1n those who
smouked five ur fewer cigarettes per day after Surgery and 73
percent in thuse who smuked a greater amount. Following
femoropupliteal recunstructiohgthe 2-vear patency rates were
95 percent fur.those who stupped smuking, 75 percent for those
~moking as many as 15 cigarettes per dayv, and 65 percent for

-~
those wh6 continued to smoke more than 15 cigarettes per day.

¥
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Stud1e< have nut been reported for wumen v.lthi respect tc
atherusclerotic aortic anegrysm and smoking. raths for
women are about one-fifth’ thosefor men (10).

HYPERTENSION

Smoking is not assuciated with an increased prevalence o
essential hypertension in men or women (39). However, smoking
dues combine with h\peraei»(mn tandother risk factorsy*as a
risk factor for heart attack, sy nerglbtlgall\ compounding the
risk. s

Two recent case cuntrol studies of rapidly progressive, severe
or malignant hy perteffsion hiave fuund that there s an vverrep
resentation of smokers amung patients with this uncommor
phase of hypertension (3,13). In une study of 82 patients whe
develuped rmalignant hypentension, 67 were smokers. Thirty
three of those were wofen. In the study, 77 percent of the
female patients with m;}&nant hypertgnsion smuked, and only
about 44 percent of thuse with essential hypertension and of the
general female population smpked. The difference 18 highly sig
nificant. A similar and’parallel study of 48 patients with malig-
nant hypertension contained 33 men and 15 women, 25 men (7€
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percentjand 8 women (53 percent) were smokers compared with
44 percent and 30 percent, respectively, uf a group of 44 men and
44 women with nonmalignant hypertension. The difference 1s
significant for men but dugs hot reach significance for women.
. . 1 .
VENOUS THROMBOSIS 7 ! )

The section of the 1979 Surgeon General's Report dealing with
venous thrombosis noted a case control study by \'e‘ssey and
Doll of ¥4 womén whu had venuus thromboembolism (45). There
was no significant relationship to smoking, although there was
a trend (p =0 08) reasonably attributable to chance (48). Simi-
larly, Lawson, Davidson, and Jick reported nu association with
smoking among 60 premenovpausal women who used oral con-
traceptives, and whe had uncomplicated venous thromboem-
bohism (22),

The ISS'Q 1s reopened, however,” b\. a recent paper derived

by

from the Walnut Ureek Cuntraceptyve Drug Study. The authors

analyzed 38 cases of venous thromboembolic events among the

appromm‘atel\ 16.700 women followed in the study. These-

women were matched with 8,174 controls from the same cohort,
providing each case with 61 to 559 comparison subjects. The
relative risk of cigarettd smoking was 2.6 with a one-sided p
value of lgss than 0.01. On multivanate analysis, the smoking
" effect was independent and remaintd significant, Of the 17
idiopathic cases of thromboembolic disease, 635 percent occurred
in smokers, while 33 percent of the controls were smokers. The
elativé risk for smokers was 4.2. Both smoking and oral con-
‘Qraceptne use were Independent risk factorsfor venous throm-
boembolic disease 1n this cohort of women (32).
The same section of the 1979 Surgeon General's Report noted
a controversy about whether smokers who suffered myocardial
infarction had a relative protective effect from leg vein throm-
bosis in the immediate post infarctiun period (45). The authors
did not provide an analysis for each sex,

A recent investigation ¢f women-undergoing gynecologic op- )

erations has studied the incidence of deep vein thrombosis of
the leg in relation to smuking. In the prospective study of 231
women, their smoking habits during the month before the oper-
ation were determined The occurrence of deep vein throambosis
(DVT) was-assessed by the radioactive fibrinogen techmque,
with routine scans on thefirst, thigd, and sixth postoperative
defys. Of the 231 patients, 99 smoked and 132 did not smoke.
Eight pf the smokers (8.1 percent) and 29 of the nonsmokers (22
percent) developed DVT. Following an analysis ofMgher factors,
the authors concluded that smoking provided an apparent “pro-
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tective” effect against pustuperative DVT, based un the fact
that smukers cynstituted only 21 percent of the patwnta with
_DVT. They alsu noted that the women who det eluped DVT
;" v.eﬂghed more than those who did not and that smokers who
develupeg CVT were more overweight than nunsmokers with
DVT (5) o
In a4 continuing prospective study of the relationship of blood
clotting and blood thrombogenic propertie~ to 1<chemic heart
disease, Meade and associates have repotted un a number of
b]oi coagulation variables and their relationship to smoking
amoung 1,426 men and 635 women in Bngland (26) Forty-three
percent of the men and 36 percent of the women were smukers
Smoking was not found to have an effect in women on factors V
or Y11, fibrinogen, fibrinolytie activity, antithrombin III,
p]atelet adhesiveness, or platelet count Smoking decreased fib-
rinolytic detiaty In men and decreased factor VIII activity in
both men dnd women Oral contraceptive users were found to

- show an increase in fibrinolytic activity only 1if the women were
' nonsmokers.
;o J

HIGH-DENSITY LIPOPROTEIN® :

High- density Lipoprotein (HDL) 15 @prutem complex that
tranpsports cholesterol in the hlood. A higher level of HDL i~
correlated with a reduced risk Uf heart attack.” It has been ob-
served that women who ~moke have lower levels nf HDL than
expected (1,4.9) S N

Oral Contraceptie Use, Smoking, andg ardiovascular Disease

"» The assoaation of oral contraceptive use and an increased
¢ ncidence of certain cardiovascular disorders has attracted
much Interest gmukmg hd\ emerged as 4 strung synergistic
risk fa(tur _and an additional study has focused un smoRmg as
an mdependent risk factor

The effects of smokthg and of estrugen and progestin con-
traceptives on the level of high-density lipuprotein in women
have beeri studied by Bradley and assuciates. They measured
serum HDL among almost 5,000 women hetween the ages of 21
and 62 14). They reported thatthe use of oral estrugens raised
the level of HDL significantly above the level in nonusers while
prugeAitin use lowered it Combinatiyn drugs tended to chan&e
the HDL level according to their relative estrogen-progestin
furmulation The average HDL concentration was redticed by
smoking Among nonsmoking women ‘th-é HDI. concentration
was 637 - 16 ¥ mgdl, This was reduced by 2.2 mg dl for those
smokinhalf a pack per day. and by 73 mg dl for those smoking
Q k\i . v
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one ur moure packs per day. A reduction in the HDL level among
women who smoked was alsu reported from Holland. This study
found an independent negative association with the HDL level
among oral contraceptive users (1). ¢

It has been reported from long-term studxes that women
using oral contraception have,a two to threefold statistically
significant increase in risk of venous thrumboembolic disease
when compared tu those using other furms of contraception (47).
This study concluded that smoking did not significantly in-
crease the incidepce of venous thromboembolism +46). By con-
trast, the Walnuf Creek Study reported that smoking contrib-
uted to venous romboembolism among both users and nonus-
ers of oral contraCeptnes (32). Conclusions about the effect of
smoking on venous thromWembolic phenomena, therefore,
must be regarded as uncertain at this time since there areifew
- relevant studies and they provide somewhat contrary conclu-
sions.

In 1973, the Collaborative Group for the Study of Stroke in
Young Woumen estimated that the relative risk of cerebral is
chemia or thrombosis was approximately nine times greater for
wamen who use oral contraceptives than for those whodo not. A
detailed danalysis of smoking whs not presented, but one of the
study’s striking findings was the high proportion of women witk
stroke who currently or at some time smoked cigarettes regu-
larly (73.8 percent), commpared with smokingrates of 43.4 percent
among neighborhood controls aged 17 to 44. The study also
found an increase 1 hemorrhagic strokes among white women.
Almost half of the hemorrhagic strokes were attributable to
bleeding from congenital aneurysms ]eadmfz to subarachnoid
hemorrhage (5). Recently an association befween smok¥ng und
aneurysmal subarachnoxd hemorrhage in both men and women
has been documented (2). » -

. The \/\alnut Creek Con%raceptne Drug Study reported that n
a cohort of approximately 16,700 women, the risk of sub-:
arachnoid hemorrhage for smokers was 5.7 times that of
nonsmokers, the risk for vral contraceptive users was 5.5 times
that of nonusers, and.the relative risk for women who used both
- cigareftes and oral contraceptives was 22 times as great. Past
users of oral contraceptives also had an increase in relative risk,
but an analysis of risk was.not ppssible because of the small
number of cafes (31). . ) .

The risk of myocardial 1nf’&'rct10n In women 1s mcreased by
cigarette smoking, and by the use of oral contraceptives,’ 1t 1s
compounded when both are used together. For example, Mann
and dssoclates reported a retrospective study of 63 women
below the age of 45 mth acute myocardial infarction. The pro-
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‘p?)rtlon of heart attack patients who had used oral contrace

tives In the previsus monthg was significantly higher than'e:

pected The relative risk for myocardial infarction amon
> women smoking 35 or mygre cigarettes per day was 11~.3 time
greater than that &mongnénsmokers. Moreover, there was ev
dence for synergism of the two risks (23 ’

Jick. et al reported a wase control study of 107 womgn unde
age 16 who were discharged from the hospital after sufferin
nonfatal, acute myecardial ihfarctions (15.16.17). The annu:
risk of nonfatal myhcardial infarction (MI) among health
women aged 39°to 45 who both smoked a,nd used estrogens fo
noncontraceptjve pyrpuses was approximately 1 in 750. The
noted that although an acute myocardial infarction 1s uncor

*monin healthy young women. the risk appears to be substantiz
in womenwyver the age of 3% who both use estrogens and smok
cigarettes (17) . .

In this same study, a relative risk of 14 was reported for or:
contraceptive users compared with nonusers (90 percent conf
dence Iimits of relative risk from 5

25t0371116) In women smol
Ing more than 25 cigarettes per day the relative risk rose to 3
‘imes that of women who were both nunusers\and nonsmoker
While the number of subjectswas small. the authors calculate
that for women_exposed tu either vral contraceptives or smok
Ing. but not both. the annual age-specific risk$ for nonfatal M
were roughly 1 per 190,000 at ages 27 to 37. 1 per 47,000 at age
38 to 10. 1 per 23,000 at ages 4§ to 43, and 1 per 16,000 at ages 4
. and 15 If. however, both cxgarXttA_,es and oral contraceptives ar
used, the annual age-specificirisk 1s estimated to be muc
higher and the respective risks'become 1 in §,400, 1 1n 920, 1 1
540, and t in 250. The authors report that a dose-response rele
tionship exists between smoking and risk ymonz their popule
tion of female myocardial infarction patients, such that smok
ing 1 tu 14 cigarettes per &y carried a relative risk of nonfate
myocardial infarction of 92, 13 to 25 cigarettes of 7.9; and'26 o
more cigarettes of 21, relative to those who never smoked (13,
In another recent study of 234 pre-menopausal women wh
had suffered a first myocardial infarction and 1,742 control pa
tients dravwn from the{hyspital population, Shapirv and his cc
workers found an association between recent oral con{{aceptxv
use and smoking (35). They found no evidence that past use o
oral contraceptives was related to heart attack or tha
heightened risk was-associated with increased duration of us
of the oral cuntraceptives For n'unsmu;,eZs who used oral con
traceptives, the rate of myocardial infafction increased fourfols
compared to nonusers and nonsmokers, in thbse women wh
* smoked 25 or more cigarettes a day but did not use oral con
O . .
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traceptives, th® rate increased more than sevenfold; and n
those women who both smoked heavily and used oral contracep-
tives the rate increased at least twentyfold.

Carbon Monoxide ‘

A study of male and fe/emale office workers found no sex dif-
ference1n the relationship between carboxyhemoglobin (COHb)
levels and daily consumption of cigarettes. However, women
smoked fewer aigarettes on the average than men. The.study
f&und that the COHbD levels in smokers were higher among the
sedentary office workers than among plrysically active meat
porters and that both had higher levels of COHb than pregnant
women who smoked (12). The latter had COHb levels approxi-
mately three tines higher than that of nonsmokers. Wald re-
ported from a cross-sectional study that carboxyhemoglobin

"levels of smokers are a better indicator of the risk of
atherosclerotic cardiovascular disease than a reported smoking
history (48). The proportion of both men and women with
atherosclerotic disease increased with Increasipg levels of
COH’b. *

Commen_t .

Women ‘are less likely to experience a myocardial infarction
than men. Nevertheless, coronary heart disease1s still aleading
cause of death and disability in women. The lower mortality
rates from acute myocardial infarctionr and chronic 1schemie
heart disease of women as compared to men are paralleled &y
less extensive and severe atherosclerods in the coronary ar-,

tieries of adult women. The severity of dortic atherosclerosis, _

however, is about the same in both sgxes.

The relationship of cigarette smoking to atherosclerosis,
Vheart attack,and other 1schemic diseases s?econdary to
atherosclerosis has not been studied among women as exten-
" sively as’among mep;, moréover, most studies have been llmlted
to white women. It 1s not known whether atherosclerotic
plagues observed at autopsy are more extensive and severe 1n
women stnokers than in nonsmokers. No data ate available con-
cerning the incidence of death from atherosclerotte aneurysms
of the aorta amdng women who smoke relative to those who do
not, and inadequate datza exist to indicate whether cessation of
smoking by women is associated with a beneficial reduction 1n
the risk of/heart attack, as has been demopstrated mn men. The
effect of smoﬁing on the threshold for the onset of angina pec-
tor1s and on cardiac function in women with coronaly heart
" disease has not been studied.

. : 101
ERIC o 1y f

£l
%

' '




> /.
| ’ »

‘\. s
everthele~s, compelling data from prospective C()hf),l“'

<tudied and from case control Investigations indicate tha

Q

clgarette smoking 1~ a4 mayor risk factor for fatal and nonfata
heart attacks 1n women. In general. cigarette smoking in
creases the risk by 4 factor of aboyt two, and in younger wémet
clgaretté smoking may increase b&w risk several-fuld. Womet

who smoke luw-"tar’” and low-nicotine cigarettes have a greate

risk of euffering heart attacks than nonsmokers but appear t«
have a,~maller 11~k than women ~moking muderdte to-hagl
“tar” and nicotine products. Y

Smoking i1~ a4 majur risk factor for arteriosclerotic periphera
vascular disease in women, a< it 15 1n men. For both men an
women the successful sutcome of surgical ré‘paxr of this disorde
is enhanced by cessation of smoking.,Smoking 1s a mgjor ris
factor fur subarachnoid hemorrhage and for the development o
malignant hypertension. Smoking is reported to depress th
natural relative elevation of high-density lipoprotein choles
terul enjuyved by women In women who use oral contraceptives
~moking I~ a puwerful ~xnegrgistic risk factor for subarachnon
hemurrhage and for myocardial infarction.

While data implicating ~moking as a risk factor for variou
cardinvascylar diseases In women are neither gs extensive no
a~ complete as for men. the evidence nonetheless clearly estatb
lishes cigarette smoking a~ a major correlate for myocardia
infarction, arteriosclerotic peripheral vascular disedse an:
~ubarachnoid hembrrhage tn women (45), )

Summary e

Coronary heart Jisease i1s the n\@Jur cause of death amon
buth male~ ahd females 1n the U S population The 1979 Sux
geon General’s Report clearly demonstrated the close associe
tion of cigarette smoking and increased toronary heart diseas
among males This report reviews the evidenceé associatin
cigarette smoking and cardiovascular disease in women

1 Coronary peart disease, including acute myocardial infarc
tion and chronic ischemic heart disease,’'vccurs more frequent]
in women who smoke In general, cigarette smoking increase
the risk by a factor of about two, and in younger wome
cigarette smoking may increase the risk several fold.

2 (igarette smoking 1s a magor independent risk factor fo
¢oronary heart disease 1n women, 1t also acts synergisticall
with other coronary heart disease risk factors producing a ns
greater than the sum Uf,&b“ individual risks

4 The use of ural contraceptives by women cigarette smuker
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‘Increases the risk of a myscardial infarction by a factor of ap-
proximately ten, ¥ 2

i, Women who smoke low “tar” and nicotine cigarettes expe-

rience less risk for coronary heart disease than women who
"smoke high "tar" and nieotine cigarettes, but their nsk s still  ~
congiderably greater than that of nonsmokers,

5 Increased levels of high-density lipoprotein tHDL) are cor-
related with a reduced risk for an agute myocardial infarction;
wordgn cigarette smokers have decreased levels of HDL.

1garette smoking 1s a major, independent risk factor for
the development of arteriosclerotic peripheral vascular disease
i women. Smokirig cessation improves the prognosis of the dis-
order and has a favorable impact on vascular patency _follow’{mg
reconstructive surgery, :

7. Women cigarette SmoKebs experience an mncreased risk for
subarachnoid hemorrhage, the use of both cilgarettes and oral
contraceptives appears to increase synergistically the risk for
subarachnoid hemorrhage. -

&, Women who smoke cigarettes may be more hkely to de-
velop severe or malignant hypertension than nonsmoking
women.

*
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CANCER
Introduction

#  For more than 10 years cancer has been second only to car-
.diovascular disease as a cause of death in the Unlted States.
With the exception of the very elderly, the death rate for adtilt
men exceeds that for adult women for both groups of diseases, -
"1mplying a difference n genetic bsué’ceptiblllfy, environmental
exposlires or lifestyles between the SeXgp, 0r a combination of
genetic and environmental factors. Ny

Placing these gergeralizaglons ab&ut cause of dea\t}l’—m per-
spective, current data from the National Center for Health
Statistics (28) revead the following statistics:

* Thére are 105 male births each year in the United States for

every 100 female births, but the higher deéath rate for males

esults in aratio of 100 men to Y00 Women at ages 20 to 24 and of

\ 79:100 at ages 65 to 69, and of 47:100 at age 85. Life expectancy

in the United States in 1976 was 68.7 years for males compared
to.76.1 years for females. v !

Heart disease and cancer currently account for 60 percent of
deaths 1n the United States. In contrast to the decline 1n the
age-adjusted death raﬁi for ischemic heart disease, the age-
adjusted death rate for cancer has increased. Hidden 1n this
small rise in the overalk cancer statistics 1s a remarkable
Increase—a veritable epidemic—of cancer of the lung in both
men and women. In the past quarter century, deaths from
cancer of the respiratory tract tripled in the white population”
and quadrupled in the black population. The remarkable male-

'\ . to-female preponderence of lung cancer in the 1940s and 1950s
has been decreasing in the 1960s and 1970s, the rate of increase
in lung cancer in males is slowing while the rate of increase of
-lung'cancer in females is accelerating. As a cause of death, lung

. cancer in women IS now secon ly to mammary carcinoma and
will likely displace brea'st canceé®as the leading cause of cancer
mortality in women 1n the 1980s (1) (see Figure 1).- '

The 1964 Surgeoh Generals Report reached the following
conclusion: “Cigarette smoking 1s causally relat‘ed to lung
cancerin men; the magnitude of the effects uf cigarette smoking
far outweighs all ether factors. The data for women, though less
extensive, point 1n the same direction” (5@). Since then, a
number of retrespective and prospective epidemiologic studies,
experimental animal carcinogenesis studies, and studies of
human tissu€s at surgery and autopsy have confirmed anhd ex-
tended those conclusions. Cigarettegmoking 1s the major cause
of cancer of the lung 1 women. The sk_increases with the

.. number of years the individual smoked, the number of ciga-

‘ . ‘. 123 . |109.\,
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'_' FIGURE 1. — Age-adjusted death rates* for malignant neoplas.

of trachea, bronchus and lung,** by color and se
compared to rates for malignant breast neoplasr
United States, 1950-1977; projection for whit
females to 1985.***

*Adjusted by the direct method to the U S population, 1940.

**ICD 6th and Tth Rev Nos 162, 163 and 8th Rev No. 162.

***Pryjection based on average annual rate of increase over last 10 years

SOURCE Natiwnal Cancer Institute 120), Nativnal Center fur Health Stati
tics (27) .
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rettes smoked, the “tar” and nicotine level of the cigarette smoke
and the degree.of inhalation, and is inversely related to the ag
at which the individual began smoking, being higher for thos
who begin smouking at younger ages. The risk of developin
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cancer is diminished significantly by qu{éng smoking and 1s
lessened somewhat by switching to low-tar, low-nicotine filter-
tip cigarettes (43,45). Considerable evidence has algo shown that

cigarette smoking is a s1gn1ff’cant e — for women_ and
men—of cafer of the larynx, oral cavity, es hagus,’unrl;ir_'_y/
bladder, kidney, and pancreas. Much of this 1n as

been summarized in previous i1ssues of “The sHealth Conse-
+ quences of Smoking” or the Surgeon General's Reports (3:3-43).

Table 1 lists the new cases and deaths estimated to occur in
1980 for those cancers which are causally associated with
cigarette smoking (1). Smoking will contribute to 43 percent of
the male and 18 percent of the female newly diagnosed cancer
casesn the United States in 1980 and to 51 percent of the male
and 26 Percent of the female cancer deaths, This table does not
imply that cigarette smoking causes each of these individual
cancers. It does, however, identify the impact of cigarette smok-
Ing on the major cancers now known to be associated with
cigarette smoking. Most of the cases of cancer of the lung and
larynx could ‘have been prevented, as could a substantial pro-
portion of the cancer deaths at the other sites listed,

In this chapter, selected data on cancer and smoking among
women will be reviewed and summarized. Where necessary for
clarity, data previously reported will be summarized briefly.

Lung

The lung is a compleX organ lined by at least five types of
epithelial cells, each of which theoretically m1ght@1ve rise to
one or more types of neoplasm. In addition to the epithelial-cells,
blood vessels and connective tissue are prominent in the lungs.
Both visceral and parietal portions of the lung are covered by
synovial membranes, which also are subject to neoplastie trans-
. formation. The World Health Organization’s classification of
malignant tumors (Table 2) includes multiple histologic types, of
which epidermoid, smalil cell, ade'nocarcmoma, and large cell
carcinoma are causally related to cigarette smoking and display
significant dose-response relationships in epidemiologic studies |
(7,43). These four tumors are the most common histologic types
of lung cancer in both men and women. However, there are
differences in the distribution of the different types of lung
cancer in men and women and in smokers and nonsmokers.
Epidermoid carcinoma was the most common histologic type of
lung cancer in the male smoker, while adenocarcingma was
most common in the female smoker and in nonsmoker®of both
sexes in a series recently published from the Mayo Chinic (Table
3) (31), . )
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'TABLE 1.—Estimated new cancer cases and deaths for sites associated with cigarette smoking, 1980

-~

Estimated New Caves

Site ‘Total T Male
All Sites 785,000* 3%7,000*
Lung 117,000 85,000
Pancreas 24,000 s 12,500
Urinary .
Bladder 35,500 26,000
Oral 25,500 17,900 -
Kidney &
Other
Unnary 16,900 10,500
Esophagus ®,%00 6,200
Larynx 10,700 9,000

€ »
All Tobacco»
Related 238,400 167,100

|

~ Female

39%,000*
32,000
11,500

6,400
2,600
1.7060

TL300G

Total =

405,000
101,300
TT20.900

10,300

8,500

7,900
7,600
3,500

160,300

« Estimated Deaths

- Male Female
219500 __4 [J%5,500
74.500
11,106 .

7,000 ¢ 3,300
6,100 2,700
4,%00 3,100
5,500 : 2,160
2,900 600
112,200 48,100

*Carcinoma 1n gitu 1s not included There are 45,000 new Bues of uterine cervical chrainoma in

situ each year Non-melanoma <kin
-

cancer 1s not included Approximately 400,000 new cases of non-melanoma wkin cancer occur annually

SOURCE: American Cancer Society (1)
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TAB&E 2.—Worlg Heal'th Organization classification of

malignant pleuro-pulmonary neoplasms
.

Il
HI

.

Epidermoid Carcinomas
Small Cell Anaplastic Carcinomas
Adenocarcinomas . .
! Bronchogenic
4 acrnhar "
b papllary with or without muan formation

IV Large Cell Carcinomas
¥V Combined Epidermoid and Adenocarcinofas
Vi Carcinowd ’fﬂt{non ‘
VI Bronchial’Glhnd Tumor-
1 Cylindromas
2 Mucoepidermoid tumors
VIII  Papiliary Tumors of the Surface Epithelium
IX Mixed Tumors and Carinosarcomas
X Sarcomas
X1 Unclassified .
X1I Melanoma . i
XHI  Mesothelioma~
SOURCE Kreyberg, L 122, - 8
TAéLE 3.—Histologic types of pulmonary cancers in smokers
and nonsmokers
Male Female
- T Nen” © Non.
Type Total Smoker< Smokers Smokers Smokers.
Epidermoid 992 K92 7 50 13
Small Cell 640 « 533 4 160 3
Adenocarcinoma 60 492 39 128 101 -
Large Celi 466 389 16 46 15
Bronchioloalveolar 6# 35 ER 13 14
TOTAL 2.926 2,341 70 367 14%

SOURCE Resenow, E C (31)
‘ :

Other centers have similar data, although the proportions by
histologic type may vary with the pathologic criteria used, pa-
tient population, geographic location, and other factors.

- Earlier epidemiologic studies suggested that cigarette smok-
ers were more likely to develop squamous-cell and small-cell
lung carcinoma than other types. However, more recent inves-
tigations indicate that all four major histologic types of lung
cancer—including adenocarcinoma, which appears to be in-
creasing rapidly in récent vears—are related to cigarette smok-
ing'in both men and women (43). .
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In 1950, of the estimated 117,000 newly diagnosed cancers of
the lung in the United States, 32,000 wall be among women
There will be an estimated 25,500 deaths from lung cancer in
women (1) . !

In 1950®omen accounted for approxxr%uate_:l_\' 1in 12 0of all lung
cancer deaths. By 198X the proportion was 11n 6;1n 1970 women
dyving of lung cancer will represent over vne-quartel of-all lung
cancer victim~ White women have death rates from lung cancer
which are similar to those of nonwhite women, while the rates of
white males remain below those of nonwhite males These dif-
ferences may be due to differences in the smoking. habits of

“ blacks and ‘whites deseribed elsewhere in this report

Many prospective studies have found that the lung cancer
death rate for smokers was far 1n excess of the rates for
nonsmokers in both sexes, as previously mentioned. the rates
for male smokers dramatically exceeded the rates for female
~mokers, However, even the nonsmoking male had a higher in-
cidence of, and death rate from, lung cancer than the nonsmok-
ing female 19y Thisevidence suggested that women raight have
a decreased susceptibility to lung cancer A more careful
examination of the data indicates that most of the differences
between male and female lung cancer rates can be explained by
differences 1in smoking habit~ and uccupational exposures.

As discussed in other ~ections o,f this report, a smaller per-
centage of women than men smoke and. when they do smoke.
they are more hikely to adopt smoking behaviors that have heen
<hown to have a lower risk of developing lung cancer. That 1<,

. they smoke fever tigarettes per day, inhale less, start smoking

later in hfe. and are more likely to smoke low-tar and low-
mcotire and filter cigarettes. In addition, 1t 1s important to con
ader the cohort effects on the differenges in rates between
males and females. Over %5 percent of those who smoke regu
larly began between the ages of 12 and 25 (29). Men first begar
to smoke in large numbers just before and during the First
World War. As each succeeding birth cohort passed through the
,age of Mitiation (12 to 25), a larger percentage began smoking
until the groups born bet\feen 1915 and 1930 were reached (17)
In the brrth cohorts born after 1930, fewer begar_a to smoke regu
larly., The risk‘of developing dung cancer increases exponen
tially with age and duration of smoking, with the increase start
ing 15 to 20 vears after the beginning of regular smoking Thi
. accounts for the dramatic rnse 1n the male lung cancer deatl

' rates noted 1n the 1930s. As those birth cohorts with highe

smoking rates replaced those with lower smoking rates, the

age-specific lang cancer rates rose steadily, and“hs each of the

heavy-smoking birth cohorts grew older, their lujng cancer ris}
L |
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continued to accelerate, resulting 1n 4 very steep rise in/fthe
- overall male lung cancer death rate."The overall cancer fates
among men will continue to rise (albeit more slow]y ol those
birth cohorts with the' hedviest smoking prevalence replace
those with lower prevalence in the older age groups where the
lung cancer death rates are the highest. Ax the<e birth cohorts
with high <moking prevalence pass thr(;ugh the age groups and
are replaced by birth cohorts with lowe; smoking brevalence,
dechine~ in lung cancer rates should be noted
They <hould be noted fir<t in the age-<pecific death rates for
the younger age groups and later in the overal lung cancer
death rates The first indications of this change have been noted
with a decline 1n the age-<pecific death rate~ 11’ males born after
1930 It 15 therefore Important to consider this cohort effect
when examining the differences between lung cancer rates of
men and women. .,
Women began to take up ~moking in large numbers 20 to 30
© Vears later than men fin the early 1940s) This rise 1n smoking
prevalence was produced by predominantly young women first
using tobacco a< cigarettes Thisisin contrast to the rise in men
which included a substantial percentage of men of all ages who
switched from other forms of tobaceo use to cigarettes. The rise
in lung cancer rate~ 1o women occurred as those cohorts with
high smoking prevalence reached the ages where lung cancer
occurs with significant frequency rage 13 and over), Since mostof
these women begahn smoKing cigarettes prior to age 25 they
would'have at lea«t 20 years of exposure by age 15 1n contrast to
the shorter durations of expos(lre at age 45 for those men who
switched to cigargttes from other forms of tobacco around the
time cigarettes first came into widespread use. This greater du-
ration of exposure at any given age for women in these first
heavy smoking birth cohorts compared to the first cohorts 1n
men, should result in a more abrupt rise in lufig cancer rates n
womer}. This rapid rise in female lung cancer death rates®began
to be observed in tHE late 1950« As birth cohorts with higher
smoking prevalence continued to replace those with lower smok-
Ing prevalence, the rates rose steep]y,'reprod\fcmg the
pPhenomenon noted 1in males 20 to 30 years earlier with some
indication that the rise 1s even steeper for women. If one sub- |
tracts 25 years from the female cancer death rates in Figure 1,
the rates for women are only shghtly below the rates for men.
This small difference ts explained by lower prevalence ofsmok-
Ingand less hazardous smoking patternsof women and their less
frequent exposure to occupational carcinogens Thus. close
scrutiny of the trends reveals no substantial protect)ve effect for
womenon the riskofdeveloping lung cancer but ratherleads toa
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TABLE 4. —~\ge adjusted lung cancer mortality rﬁlos—age
began smoking and degree of mhalatlon

Age Began Smoking , Male 8 Fema /
15 16 % 25
15-19 147 ’ 50
20-24 11 34
25+ B : 23
* Depth of Inhaiat on s Mae’ ’ N Femuie
None %0 20
Slight ‘ ] 23
Moderate 131 35
Heavy * 170 y T1
T

¥
SOURCE Hammond Et 11

' TAB LE 5.—Age-adjusted relative risks of lung cancer b}\ number

of cigarettes smoked

Number of (igaretfes

\muked Daily
. N L e e e — e ———
. 1-4 10-1s  20-3%° 40~
AL S Study Male 16 x6 147 Ix %
Female L3 24 ER )
1-13 15-24 25~
British Male e / 127 251
Phy sic1ans Female 13,77 64 297

A

SOURCE Doll. R 6%, Hammond. E ¢ (1],

sobering projection of a reproduction of the male lung cancer
epidemic 1n women (Figure 1).

GEOGRAPHIC DIFFERENCES

Lung cancer death rates, including all his logic types, &re
highest 1n industrialized countres where thére has been @
higher smoking prevalence forea longer time. Women n Scotland
have one of the highest dgath rates fromlung cancer of womeh of
anycountry. Their tobacgo consumption per smoker approa(he‘
that~of Enghsh and Welsh men (19). Current tobacco consump
tion by Scottish women 1s only a little lower than the consump
tion of Scottish men 20 years ago. In England and Scotland
where ‘the upper socioeconomic classes have reduced thel

16
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TABLE 6.—Luﬁ§ cancer mortality ratios for females by duration
of smoking: Swedish study

Duration of Smoking Mortaiity

in Years , v ’ Rat.«

_____ o N - o T
Nonsmokers ! 1o '

1-2% years G

30+ years ’ . 'h

"BOURCE (eqer,f R 3 /

tigarette cénsumption in recent decades, there ;s a significantly
greater lung cancer mortality rate 1in the lower socioeconomic
classes among women (19,

Age-ad)usted death rates for lung cancer in women 1n select
countries indicate that women 1n Hong Kong have the highest
rates, while those in Scotland are second and those 1n England
apd Wales are third ,The United States ranked sixth world
wide (1). , v

Amongnonsmokers, lung cancers found shghtly more oftenin
urban than inrural areas: however, the marked increase in lung
cancer among smokersin urban areas suggests that urban hving
exerts a potentiating rather than an additive effect on the inci-
dence of lung cancer. Urban Iving has hittle independent effect
on lung cancer induction in comparison with even modest smok-
Ing of filtered low-tar and low-nicotine cigarettes (5.10).

SMOKING PATTERNS AMONG WOMEN

Although women tend to have different patterns of smoking
than men, the relative relationships between smoking-and lung
cancer are the sdme. Lung cancer rates for women who smoke
Increase with increased dosage as measured by several dosage
measures, including number of cigarettes smoked perday.dura-
tion of smoking habit, degree of inhalation, age of imitiation of
smoking, and the “tar" and nicotine level of the cigarettes
smoked. These data, obtained from several prospective invest;-
gations, are examined 1n Tables 4, 5. 6, 7, 9. and 10. The more
cigarettes an individual smokes, the more likely that individual
will die of lung cancer (Table 5). Overall, female cigarette smok-
ers have 2.5 to 5.0 times greater hikelihood of dying from lung
cancer than nonsmokers(Table 7). Asdiscussed earhibr, when the
full Impact ofythe cohort effect 1s felt, this ratio will probably
approach that for men (8 to 12).

Doll, et al.*studied the‘cause-specxﬁc mortality experience
among approximately 6,200 female physiciansin England during
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. TABLE 7.—Lung cancer mortality prospective studies

Age Adjusted Lang ancer Death—Relative Risks

B . C1garetle,
\ Nonsmokers " Smokers
\
— . [ e e
At N Ma.e B L i1
Fema.e ) ] 25
+ Brtin = Ma.e U v
¥ i - -
/ Prhy<iccans Fema.e T 50
Swedisr Stud: Maie o x 2
45

Femaie 1y
.

SOLRCE tederiof R 74 Do, R "84x. Hammond. EC i1
the period 1951 to 19,73(6';. eresults ofthisstudy are presented
an detail in Table 8, which also includes data from a previous
report on male physicians (¥).

It 1s apparent that smoking and lung cancer are similarly
related in men and women. In both sexes, lung cancer mortality

- was at least three times as high in ever-smokers as in never-
smokers, at least twice as high in current heavy smokers (more
than 25 cigarettes) as 1n hight smokers (less than 15 cigarettes),
and exhibited a significant dose-response relationship. The
magnitude of the smoking effect un lung cancer for females and
males was approximately the same. The relative risks for mortal-
ity from lung cancer for moderate (15 to 24 cigarettes per day;
and heavy tmore than 25 c1garettes)‘sm0}fers were 6.3 and 29.7
among females, and 10.6 and 22.4 for males.

The authors emphasize. however, that no cp usions can be
drawn from this data about the magnitude of the ologic effects
of smoking in men compared to wdmen. Since the authors doc
umented differences in{lifetime smoke:exposure (later age a!
initiation and lower prevalence of inhalation among females)
lifetime smoking exposures between the seges were not directly
comparable. This 1ssue will be resolved’ only when studies
examin® the effect of smoking in cohorts of women whose
hfetime smoking behavior more closely matches that of the mer
to whom they are compared. -

A number of retrospective studies have gxamined the rela
tionship of smoking andegrung cancer in women. The 1971 Healt}
Consequences of Smoking reviewed many of these Investifa
tions and showed a smoker-tu-nonsmoker risk ratio ranging
from 0.2 to 6.% fur females. The reader is referred-t6 this volum:
for a more detailed dgscussion of these studies. Results of thes
investigations reved sex differentials similar to thos? foqxd 1
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Annual Death Rate per 100,000

. Perwon« Standardized for Age Xz
, . Current Smokers— Dose Per Day Nonsmokers * Trend
Total . B o N “Dose
Popul # Death< Nonsmokers Ex-Smokerw 1-14 1525 25+ Others Re:%'n.w)
omen 6,194 27 . n 23 9 : 45 20% 13 47* 61 59*
(aigarettes onlyd,
Men 34,440 441 10 13 52 106 224 41 9* 197 04*
(any tobacco grams) =
{1 gram 1 cigarette)
P ool h ' , N
SOURCE Doll,R (65" .
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-About 15 years after they have quit smokin

[¢}
) . B = “//'
TABLE 9.— Age-adjusted lung cancer mortality Fatios* for male
and females, by tar and nicotine (T/N) in cigarettes

smoked
Males Females
High TN 160 100
Medium TN ) 095 07y
Low TN ] 064

*The mortahity ratio for the category with highe<t rick was tade 1 0f at
the relative reduction~ 1n risk with the u<e of lower T N cigarettes cme
visualized

SOURCE Hammond. E ¢ 11,

the larger prospective studies, with males having higher overall
lung cancer rates compared to females. However, the lung
cancer rates of smokers are significantly higher than those of
nonsmokers for both sexes. :

The women who smoke low-“tar” low-nicotine cigarettes have

) a lower age-adjusted lung cancer mortality rate than women

who smoke high-“tar”, high-nicotine cigarettes. Women who
smoke medium-“tar”, medium-nicotine cigarettes have mortal-
1ty rates in between (12) (Table 9). However, even the low-"tar”
and low-nicotine cigarette smoker has a rate substantially
higher than the nonsmoker.

These data suggest some benefit from smoking low-*‘tar”,
low-nicotine cigarettes. However, a further comparson of
women who smoked less than one pack of high-“tar”, high-
nicotine cigarettes daily with women who smoked more than
one pack of low-“tar”, low-nicotine cigarettes daily revealed
that thff smoker of more than a pack a day of low-“tar”, low-
nicotine cigarettes had over twice the age-adjusted lung cancer
mortality rate of the woman who smoked fewer cigarettes, but
with high “tar” and nicotine (Table 10),

In a retrospective study standardized for duration of smok-
Ing, number of cigarettes smoked, inhalation and butt lengt.}\K
long-term female smokers of filter cagarettes had a lower rela-
tive risk of developing cancer than smokers of non-filter
cigarettes (46).

CESSATION OF SMOKING

Although the risk of develaping lung cancer increases with
age. both for smokers and nonsmokers alike, women 1n good
health who quit smoking will, over a period of years, experience
a reduction 1n their relative risk of develﬁpmz lung cancer.

y the risk of devel.
oping lung caficer approximates that of the nonsmoker. .
120 B
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TABLE 10.——Age-a~dju'sted lung cancer;?nortalit_\‘ ratios* for
males and females, comparing those who smoked a
few high tar and nicotine (T'N) cigarettes with those
who smoked many low TN cigarettes '

I-19 tgh TN 20-39 low TN

cgarettes day tigarettes day
Males e Ton? 14
Females N 1 vi 21

*The mortaiity ratio for the Category with lowest risk was made | 04 <0 the
‘Ncrease 1 rish with smok.ng more Cigarettes dayv could be illustrated
SOURCE Hammond, E¢ 11

EXPERIMENTAL ('AR('I.\'(‘GE.\'ESIS

Tobacco tars. tobacco smoke, and single or mixtures of chem-
cals foundin tobacco smoke have been used with arious speciles
of animals in carcinogenesis eXperiments involving skin paint-
ng. subcutdneous 1njections, tracheobronghxa] implantation,
and or mstillation and inhalation. Some experiments have re- %
ported sex differences in the occurrence of lung tumors follow-
Ing.exposure to chromum oxide (26). .

However,in a recent monograph on lung cancer, separate re-
views on tobacco carcinogenesis, radiation carcinogenesis in the
respiratory tract. and experimental models for studies of respi-
ratory tract carcinogenesis did not yvield informatipn suggesting
that the male lung of any of the species studied was more sus-
ceptible than the female lung to carcinogenic action by either
tobacco products or radiation (16). The reader 1s referred to pre-
vious Smoking and Health Reports for swmmaries of expen-
mental tobacco carcinogenesis studies,

o~

Larynx &

The larynx 15 a small, complex structure, which produces
speech, controls the flow of air i and out of the lungs, and
prevents aspiration during swallowing. In 1980 there will be an
estimated 1,700 new cases of laryngeal cancer and 600 deaths
from that tumor in U.S. women (Table ). Laryngeal cancer has
occurred predominantly in men, but more and rhore women are
developing laryngeal cancer as their smokmg and drinking
“habits come to approximate those of men. The nfale-to-female
ratio for laryngeal cancer exceeds that of lung cancer.
Laryngeal cancer occurs inthe fifth, sixth, and Seven&qgecades

both 1@ men and women. While the disease 1s uncomnton, 1ts
mcld& has continued to nise over the past Quarter century,
‘x 121
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especially 1n women, substantially because of changes in then
smoking habits, <
Cancer can vecur either in the glottis (true cord., 70 pene’nt 0
cases), or in the subglottic or supraglottic region (false cord. 2
‘percent of casesr. Usually the neoplasm 1s epidermoid car
cinuma when c\dmmedmlxtulugltall\ Since atumor that inter
feres with speech gives rise to eall\ sy mptum~ glottie cancer:
are usually diggnosed at an early stage and are curable 1n ove)
80 percent of the cases. When the tumor arises in the subglottic
_or supraglottic.region. interference with phonation or speect
. M4} not vecur as eardy as when heoplasm begins on the glottis
The tumor may. therefore. reach a greater size and be accom
panied by ~ignificant local tissue invasion and destruction ag
well as metastasis. Patients with tumors discovered when they
are still localized 1n the larynx have approximately an 80 per
cent cure rate, while ad nch\lesmns have a 33 percent 5-yea,
survival rate. .
Larvngeal cancer ditplays a ~tromg d;e response relation
ship with smoking, 1ncreasing with the number of cigarette
smoked per day.the “tar” and nicotine content of the cigarette:
~moked, the depth of inhalation and number of vears cigarette:
were smoked. The risk of developing laryngeal cancer is 1n
versely related to the age at which smur{mg began (43). :i_ lowe
risk for larvngeal cancer has been demonstrated in women whe
uzed filtered cigarettes for 10 years or more compared’to thuse
who smoked non-filtered cigarettes. Nonetheless, the risk re
mained well in excess of that experienced by nonsimokers (45).
Excessive use of alcohol by nonsmokers also results in anin
¢creased ncidence of laryngeal cancer Heavy drinkers o
alcohol—that is. greater than'seven ounces of whiskey or it
equiyalent per day —who also smoke cigarettes hay e a greate
risk of developing laryngeal cancer than if they either smokec
or drank to excess alone. There 1s a synergistic effect of smoking
and drinking on lary ngeal cancer development (43,44
quit smoking., their relative risk of developing
Tancer decreases until 10 vears after cessation wher
approaches that of the nonsmoker (43).

A nuntber of investigators have found an association betweer
expousure to asbestos and the subsequent devélopment o
larvngeal carcinoma 143),

.

F
Oral - J b
Oral neoplasms indude cancer of the lip, tongue, gums, bucca
mucosa, hard and soft palate, salivary glands, floor of th
mouth, and orepharynxs. In the United States for 1980, ther
Q .
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. will be 17,900 new cases in men and 7,600 in women,meulting in
". 6,100 delgths in-men‘and 2,700 deaths in women (1). While dif-
ferent histological types of cancer can ‘oceur in t§is group,
squamous cell carcinom# is by farthe most common, except for
the tumors of the salivary glands. Five-year survival rates
range from 25 percent in those Wptienits whose tumor 1s ad-’
vancedgwhen first diagnosed to 67 .percent for those whose
tumor¥is lecalized at diagr‘sis. o
) Inwomen, oral cancers acae nt for 1.9 percent of all neoplasms,
while they account for 4.7 p nt of all cancer occurring in men.
Deaths ¥rom the various oral fancers account for 1.4 percent of
cancer deaths in women and 28 percent of all'cancer deaths in .
merkCigarette, pipe and/or cigar smoking are all associated with
increased oral caricers. Heavy alcohol use (gver 7ounces psr day)
has been shown to be an independentéausative factor (32,42).
,When.bot}) areused together by women or men, synergism results
inan eveh greaterincidence of oral cancer (3). Pogt oral hygiene or
inadequate dentition_ig also a risk factor (15).
Most of the prosgﬂive epidemiologic studies have concen-
“trated op men. In“Japan a large prospective study showed the
mortality ratio®or oral cancer.to be 2.88 for the male cigarette
smoker and 1.22 forthe female cigarette smoker compafd with
the nonsmoker. . , “
- Leukoplakia or'an abnormal thickening and keratinization of
thg oral mucous membrane is recognized as a precancerous
condition. While found in the western world, it is most common
-Yin Asian countries where a mi#ure of tobacco and betel nut or-
Jime ash chewing is common, and in those countries where re-
verse chutta (cigar) smoking occurs. Women in certain regions
" of India are more likely to engage in reverse chutta smoking
+* than men, although both women and men Yevelop carcinoma of
the hard palate after years of reverse chutta smoking (30).
Women and men with mouth, pHaryny andlarynx cahcer who
continue smoking after surgicapt ent of the first neoplasm
lrave a 40 percent probability of developing another neoplasm of
the head and neck. Only 6 percent of the patients who quit
-smoking develop a secdnd cancer in the regjon. Less than 10
percent of oral cancer patients are nonusers of tobacco; almdst

-« all ha{®W well-differentiated carcinoma and a relatively high
cure rd 3). - .
- :

)\/’”"/1
:Cal.’cinoma of the esophagus will be diagngsed 1n 6,200 menr

‘and 2,600 women in the United States in 1980 (1). The American
~ €ancex Society estimates that there will be 5,500 deaths 1n men
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and 2,100 deaths in women from this disease (1). Median survi-
val time once esuphageal caranoma is diagnoused is 6 mont’[hs
The 5-year survival rate is only 3 percent. Esophageal caf-
cinoma rates have declined 1n the white population gver t
past 25 years. However, they have increased in the*bladk
lation 1n’both sexes. This may reflect genetic or environmental
factors. In the Caspian littoral, there 1s @ remarkable difference
in esophageal carcinuma cidence 1in p€ople of comparable
background and suciveconomic status hvingenly 400 kilometers
apart. There 1s a 30-fold higher incidence 1n women living 1in the
desert northwest section of Mazandran, Iran, compared with
. the fertile Caspian rainbelt 400 kilometers to the west (20).
Data from a number of retrospective studies show that smok-
ing increases the risk of developmg esuphageal ‘carcinoma,
Neither the relative risk of developing esophageal carcinom#
nor the steepness of the dose-response relationship with
tigarette smoking 1s as great as 1t 1s for carcinoma of the lung or
larynx (45). Indiyiduals who stop smoking or switch to low-tar,
“low-nicotine cigarettes will, aftet a lag period, experience lower
relative risks of develuping esuphageal carcinoma, although the
fall-off 15 not as staep as with lung and laryngeal cancer. In the
male, both retrusr?ectlvz: and prospective studies show that pipe
sand cigar smokers have mortality rates from esophageal car-
~cinoma similar to cigarette smokers. There are no prospective
eprdemiologic studies of female smokers 1n this country large
enough tv permit development of a mortality ratio comparisor.
to nonsmoking females. . R P
Ingestion of alcohol i1s also a major etiological factor 1n
esophageal carcinoma. A duse-response relationship exists
with increasing aleohol iIngestion resulting in an increased inci-
dence of esuphageal carcinoma. As 1n the larynx, synergism of
the carcinvgenic effect on the esophagus occurs with the use of
both tobacco and alcohol 445). Whether or not nutritional de/
ficiencies. which occur frequently with severe, chronic al
coholism, play a role,1n carcinogenesls remains unknown, at
does the pussible contribution of chronic iron deficiency found ir|
Plummer Vinson's syndrome (Paterson-Kelly syndrome, sid
eropenic dysphagia). . .
Ninety-eight percent of esophageal Cancers are hlf}OlogiC ally
- squamous cell I type. In an dutopsy study, Auerich founc
more abnormalhitiég of the esophageal tissues — including atyp
cat nuclel, (mﬁited nuclel, hyperplasia and hyperactive
esophageal glands—of tobacco smokers as compared with
nonsmokers (2). .
Esophageal carcinoma can be produced experimentally b
both benz(a)pyrene and the nitrosamines. Both benz(a)pyren:
O
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and a group of nitrosamines have been 1dentified in tgbacco
smoke. The appearance of experimentally-produced squamous
cell carcinomas can be accelerated by dissolving tRe carcinogen
in alechol, a laboratory experiment duplicated daily by
thousands if not milliuns of our citizens (43).

Urinary Bladder .

. Cancer of the urinary bladder will vccur in 26,000 men and
9,500 women 1n the United States during J980 and 1t will kill,
7,000 men and 3,300 women (1). Cancer of the urinary bladder i1s
frequently multicentric in origin. If found while still localized 1n
the bladder wall, the 5-year survival rate 1s 72 percent, 1n con-
trast to 14 percent for those patients whose disease had already
spread when the diagnosis was first established (1).

Bladder cancer has been associated with occupational exXpo-
sure to aniline dyes, leading to the study of aromatic amines as
potential carcinogens. 2-Naphthylamine, xenylamine, ben-
zidine, and 4-nitrobipheny! have all been implicated (43).

Numerous retrospective studies have shown a relationship
between smoking and urinary bladder carcinoma 1 both men
and women (17), The likehthoud of either women or men develop-
Ing bladder cancer increases with the numbbr of cigarettes
smoked, the duration of smoking,’and tar and/hicotine content
of the cigarette smoked. Changing to lo#tar, low-nicotine
cigarettes or more clearly, cessation of Smuking, decreases the
relavéznisk of developing bladder cancer. The risk of an ex-
smoker developing urinary bladder cancer approaches that of
the nonsmoker years after cessation (46).

In prospective studies”™n Japan and Sweden, women who
smoke are 1,6 to 2 7 times as likely to develup bladder cancer as
nonsmokers (3,14} Inan international study of successive birth
cohorts 1n the United States, United Kingdum, and Denmark,
Hoover and Cole found increasing rates of bladder cancer as-
sodiated with increased cigarette smoking in men and women 1n
both suburban and rural areas and in all nationalities studied
(17). It has been estimated that 30 percent of urinary bladder
cancer in women can be attributed to ugarette smoking (43).

Kidney

Cancer of the kidney will vccur 1n 10,500 men and 6,400 women
in the United States during 1980 (1). Some 4,800 men and 3,100
women will die of renal carcinoma (1). The 5-year survival rate
18 between 40 and 50 percent (1). While the overall classification
of kidney carcinoma includes tumors of the renal pelvis and
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. .
ureter, the largest number of kidney carcinomas oceur in the
renal parenchyma and are adenocarcinomas.

It retrospective studies, adenocarcinomas of the kidney are
found more frequently 1n smokers compared with non-smokers
in both men and women (43,44). In a large pruspective study
among U ¥. veterans, the kidney catjeer mortality rativ n-
creased from 10 (the baseline for nonsmokers) to 1.34 for those
who smuked 10 to 19 cigarettes daily and to 2.75 for men who
smoked two packs or more each day (18). Nularge scale prospective
study of women. and kidney cancer has been reported to date

o —

Pgncreas

Carcinoma of the pancreas will occur 1n 12,500 men and 11,500
women in the United States during 1980, and 11,100 men and
9.%00 women will die of pancreatic carcinoma (1). During the
past 20 years, there has been a steady increase in both the inci-
dence and mortality due to pancreatic cancer 1n both men and
vwomen(1,21) Amung the common human neoplasms, the rate of
increase of pancreatic cancer over the past quarter century has
heen yecond only to that of the lung.

Most pancreatic carcinomas are adenocarcinomas, arising
from ductal cells (24). Most are relatively undifferentiated in
cell type. The median survival tim om histologic proof of
diagnodts to death 1w 3.5 months 1in&méh and 4.5 months 1n
women. Survival time varies httle with @gf: at time of diagposis,
duration of symptoms, location of prlmary lesion thead, body, or
tail of pancreas) or eten degree of diff ttexxtlatlun The 5- year‘
survival rate i1s ong percgnt,' the most d) al survival rag for
any of the common REouplasms of elthe‘f@'me o} women

Retrospective studies relating srﬁq}emg ty pancreati? car-
cinoma have been re\‘wv. ed in previols reports. In a a pruspective
study of 143,000 womﬁn the pancrea¥c #ancer mortality rati

was 1.94 for Japane sc‘\\wmen smokes compared to nonsmokers
(14 In Swedeny a smaller prospective study® shuwed that the
myrtallty;ratm for pancreatic ctnger was 2.0 for V\umen smoukers
compared to women goramokers (4&} kS

In the Ulited States, The male to femalt ratio of.pancreatic
cancer was 1.6 in thedl 0404 It hax decreased to the current
estimate od-1.17 fur'~ % and-is consistent with the decreasing
male to female ldt.,l()\ (;%Jy dnd lar»"ngoal carcinomas,

f
’IL' €

Summary - ¥
. Vg
I Cigarette smokirg is Causaly associated with cancer of the
lung, lurynx. vral cav ¥, and esophagus in women ag well as in

men, 1t 15 also ‘uwcmtvd with kidney cancer in women.
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ed cancers and 25 percent of al) cancer deaths in women, In
1980, 26,500 of the estimated 101,000 deaths, or overone-quarter of
the deaths expected from lung cancer, will gecur in women.

3. Women cigarette smokers have been reported to have be-
tween 2.5 and 5 times greater hkelihood of developing lung
cancer than nonsmoking women,

4. Among women the r1sk of developing lung cancer increases
with increasing number of cigarettes Smoked per day, duration
of the, smoking habit, depth of inhalation, and tar and nicotine
content of the cigarette smoked. The nsk is inversely related to
the age at which smoking began. R

5. A dose-response relationship has been demonstrated be-
tween cigarette smoking and cancer of the lung, larynx, oral
cavity, and urinary bladder 1n women.

6. The.rise 1n lung cancer death rates 1s currently much
steeper in womeén than in men, It 1s projected that the age ad-
Justed lung cancer death rate will surpass that of breast cancer
In the early 1980s. '

7. The rapid increase In'lung cancer rates in women 1s similar
to but steeper than the r1se Seen in men.approximately 25 years
earher. This probably reflects the fact that women first began
to smoke in large numbers 25-30 years after the increase n
cigarette smoking among mep. Thus, neither men nor women
ar protected from developing lung cancer caused by cigarette

\ 2 Cigarette smoking accounts for 18 percent of al) newly diég-

smoking.

8. Cigarette smoking has been causally related to all four of
the major histologic types of lung cancer in both women ar&
men, including epidermoid, smal] cell, large cell and adenocar-
cinoma, :

9. The use of filter Cigarettes and cigarettes with lower levels
of “tar” and nicotine by women is correlated with a lower risk of
cancer of the lung and larynx compared to the use of high-“tar”

. and nicotine or unfiltered cigarettes. The risk posed by smoking
low-"tar” cigarettes, howeyer, bs clearly greater than that
among females who never smoked.

10. After cessation of cigaretfe smoking, a woman’s risk of
developing lung and laryngeal cagcer has been shown to drop
slowly, equalling that of nonsmokers after 10-15 years.

11. Excessive ingestion of alcohol acts synergistically with
cigarette smoking to Increase the incidence of oral and

laryngeal cancer 1n women.
1}
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NON-NEOPLASTIC BRONCHOPULMONARY DISEASES

~

Introduction ' (

Chronic non-neoplastic bronchopulmonary disorders are a
major cause of death and disability 1n the United States.
Chronic obstructive lung diseases (COLD), including chronie
bronchitis and emphysema, c'omprxse the majority of these
illnesses In 1977, they were responsible for nearly 46,000 deaths
and milhons of dollars In social security disability pavments,
ranking second in ecgnomic cost only to heart disease (42,

Previous U.S Public Health Service reports on the health
consequences of smoking have presented evidence that
cigarette smoking 1s the major cause of COLD (35. 64, The
> studies on whith this 1s based have focused primarily on male
" populations. THis reflects the scientifts interest generated by
. the overwhelming male-to-female ratio the prevalence of

COLD at the time these studies began. However, recerit mortal-

1ty statisties indicate a substantial Therease in the death rate

from COLD among women (see Mortahty zection). Although
thisincreased death rate may partially reflect a greater aware-
ness and recognition of COLD. 1ts magnitude suggests a true

Increase in frequency of COLD among women. The following

text reviews a large number of studies analyzing the relatign-

ship of smoking to COLD These studies include apprec¥ble
numbers of women, and many suggest that smoking may affect
men and women differently Nevertheless, cigarette smoking
remains the most important cause of COLD regardless of sex or
other variables. ‘

™

Definitions -

The terms chronic bronchitis and emphysefna have been used
diragnostically for many vears Ph_\'s;q‘lans often use these terms'
interchangeably to describe a patient with chronic airflow
obstruction. These conditions are, however, difficult to distin-
guish from each other 1n patients with chronic airflow obstrue-
tion because (a) both conditions may be present in the same
patient; (b) both disorders are characterized by expiratory flow
obstruction; and (¢) patients with either disorder frequently
have the same symptom —dyspnea on exertion. Consequently,
the chnician often labels the patient with chronic airflow
obstruction as having chronic obstructive lung disegse (COLD).
Many attempts have been made to establish criteria for the
diagnosis of chronic bronchitis and emphysema (1,27,28). The
most m@ely accepted definitions in the United States are those

. . ‘
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TABLE 1.— Age-adjusted death rates from COLD (ICDAH30 - 492
and 519.3) 1960 -1877 (per 100,000) -
¥

White Nonwhite

' Male Female Male Female
1977 33 4 107 T4 x 35
R s 335 101 e 32
1975 321 91 35 33
1974 311 x4 137 2%
1973 41 4 TR 141 36
1972 299 ) 140 29
R it iy 2% 5 Y53 122 30
1979 22 60 133 25
1969 277 54 12 % 24
1965 223 x 137 25
/, 1967 ' s 199 31 15 26
. )96é 197 30 116 19
1,963 1= 3 27 10 4 15
1964 . 161 24 92 15
1963 154 23 93 {\ 19
1962 131 20 o 1%
1961 104 17 i) 13
1960 ¢ 104 1.7 67 14

SOURCE Nationai Cetham«nca 132,

of a joint committee of the American College of Chest Physi
cians and the American Thoracic Society (1.

“*Bronchitis. A non-neoplastic disorder of structure or func
tion of the bronchi resulting from mfectious or noninfectious
irritation. The term bronchitis should be modified by approprr
ate words or phrases to indicate its etiology, its chronicity, the
presence of associated airways dysfunction or type of anatomic
change. The term chronic bronchitis, when unqualified, refers
to a condition associated with prolonged expusure to nonspecific
bronchial irritants and atcompanied by mucous hypersecretior
and certain structural alterations in the bronchi. Anatomic
changes may include hypertrophy of the mucous-secreting ap
paratus and epithelial-metaplasia, as well as more classic evi
dence of inflammation. In epidemiologic studies, the presence of
cough or sputum production on most days for at least 3 months
of the year has sometimes been accepted as a criterion for diag
nosis.”

- “Pulmonary Emphysema. An abnormal enlargement of the
air spaces distal to the terminal nonrespiratory bronchiole, ac
companted by destructne (hanges of the alveolar walls. The
term emphysema may be modified by words or phrases tv indi
cate its etiology, its anatomic subtype, or &any associated airway
dysfunction.”
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“Chronic Obstructive Lung Disease: This term refers to a dis-
gase of uncertain etiology characterized by persistent slowing
of airflow during forced expiration. It 1s recommended that a
more specific term, such as chronic obstructive bronchitis or

_‘“ chronic obstructive emphysema, be used whenever possible.”

It should' be noted that these definitions may have serious
inadequacies, particularly when applied to longitudinal studies
assessing the naturat history of COLD (29,52). In the following
discussion, these limitations are recognized.

Smoking and Respiratory Mortality

Recent mortality statistics indicate a striking increase 1n
death rate from COLD among women (42). These data presented
4n Table 1 indicate a nbarly fivefold increase in reported mor-
talities due to COLD from 1962 to 1977 among white females and
a twofold increase among nonwhite females. Mortality rates
from these conditions for white and nonwhite males have also
increased since 1967 (by factors of 1.9 and 1.5, respectively), but
the rate of increase has not been as steep as that for women.

Seven large prospective studies have shown a greatly 1n-
creased mortality from COLD among smokers as compared to
nonsmokers (14,18,19,31,32,37). These studies, presented in
Table 2, represent over 13 million subject vears of observation
and approximately 270,000 deaths from all causes. The nuimber
of deaths related to COLD is probably underestimated singP
some of the deaths attributed to pneumonia or myocardial dis
ease may have been due to complications of COLD. In addition,
these mortality figures do not include an appreclable number of
individuals for whom COLD may have been a major contribut-
ory cause of death. For example, it is not uncommon for indi-
viduals to have COLD and lung cancer simultaneously. ‘

Two of these prospective studies have included significant

» numbers of women. Hammond prospectively followed 1,003,229
subjects aged 35 to 84 (31). Nearly 93 percent of the sSurvivers
were observed for a 12-year period. Death rates from em-
physema among women were much higher in cigarette smokérs
than nonsmokers. “Heavier” smokers (defined as either smpk-
ers of 20 or mere cigarettes a day regardless of age when smok-
Ing was begun, or smokers of 10 or more cigarettes a day who
had begun smoking before age 25) had a sevenfold inéreaded
mortality rate as compared to nonsmokers. Cederlof et al. Ppl-

* lowed 55,000 Swedish subjects aged 10 to 69 for 10 years (14).
The overall mortality rate from all causes among female smgk-
ers was 1.2 times higher than that of female nonsmokers. The

- death rate from bronchitis, emphysema, and asthma among
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TABLE 2,—COLD mortality ratios + in seven prospective studies .

Women 1n 25 Men <25

Study British States States s, Canadian Men 1n Califogia Swedish Su bject:
(Reference) Doctors 45-65 145-84 65-79 Veterans Veterans 9 States  Qccupations Fednales Male
(18) 3n (31) (37) (8) (32) (19) (14)

Emphysema

and or .
bronchitis 247 - - - 1008 - 230 43 - -
Emphysema N

without ~
bronchits -_— 189 655 1141 1417 7.7 — - - —
Bronchitis — - —_ - 449 113 - — ! - —
Bronchitis, ’ ’
emphysema .
and asthma — — . — - - - - - 2.2 37

- [ . ~
" Deat te for smokers divided by daath rate of a comparable group of nonsmokers. -~

*For ail'ages combined, increased mortahty rate significant pnly for former smokers. "
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female smokers was 2.2 times that of female nonstokers. How-
ever, the number of deaths due to COLD among women was
small 1n both of ‘these studies: consequently, the relationship
with smoking 1s more difficult to évaluate. Nevertheless, a si1g-
mficant excess risk for reported mortality from COLD was pres-
“ent for female cigarette smokers as compared to female
nonsmokers. ‘ .
Data collected by Doll et al. examine the association of smok-
Ing and cause-specific mortahity 1n 6,194 women physicians 1n
. England, observed prospectively over the period 1951 to 1973
(17). Table 3 presents the results of this study, including prewvi-
ously published results of a similar study among male physi-
clans over the same period (18).A'he association of smoking and
chronie bronehitis clearly observed in males was confirmed in
, Women physicians. For both women and men who reported
smoking 15 or more cigarettes per day, the mortahty rate due to
. emphysema and chronic bronchitis was more than five times as
great as in nonsmokers. In both sexes, mortality due to em-
physema and chronic bronehitis was more than double that of
nonsmokers, was at least three times ashigh in ever-smokers as
In never-smokers, and was at least twice as hwgh 1n current
heavy smokers ( =225 cigarettes) as in light smokers (<15
cigarettes).

The nisk of death from emphysema and chronic bronchitis as-
sociated with smoking was approximately similar in men and
women. For moderate (1 to 14 cigarettes per day) and heavy
( 225 cigarettés per day) smokers, compared with nonsmokers,
the relative risk of death was 28.5 and 32 for women, respec-
tively, versus 16.7

'

7 and 29.3 for men. In this data, as well as that
for lung cancer, there 13 no support for the contention that
. wohen are less susceptible to harmful effects of smoking than
are men. The authors emphasize that ne conclusions can be
drawn from this data about the magmnitude of the biologic effects
f smoking 1n men compared to women, Attempts to document
. differences in hifetime smoke posure (later age at initiation
and lower prevalence of inhalation among females)
,demonstrate that hifetime smoking exposures between the
sexes are not comparable. This 1ssue will be resolved onl!v when
studies examine the effecy of smoking 1n cohorts of women
whose lhifetime smoking behavior more closely'matches that of
“the men to whom they are.compared.

In comparing the relative risks for mortality from COLD in
female and male smokers (Table 2), it 15 apparent that female
smokers have lower reported mortality rates than their male
counterparts. This difference 1n mortality rates may be due to
differences in female smoking patterns (31). Women tend to
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TABLE 3., Death rates from chronic bronchitis and_ emphy sema by smoking habu. whens last asked Brms‘b
physlcxans 1951 -1973 . Y .. .
& .\ -
! M : Annual Death Rate Per 100.000 - &
- « Persons Stgndardlzed for Age , X2
. . Current Smokers— Dose Per Day - bnsmol'(ers Trend
“Total Non-z Ex- — vir , (Dose/
. , Popul, # Deaths Sm’okers ¢ Smokers 1-14 15-25 ) >25 All Others  -Responge)
Womggn ¢ 0 6,194 13 . 2 . %10 21 57 64 - 1234 26.64°
” A, o . ‘ - - (cigarettes onry)
P , \
- Mem ™ Ha10 o 254 3 1 44 B8 50 ° , 88 25:58* v 47.23¢
. - % - {any tobacco/grams)
. 2N
4 (1 gram =1 ¢igarette) ) o .
—— ; - —7 Ao q
*(P--0.001 A ’ .o / TN

+ " SOURCE: Doll, R. (17.18) . °
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smoke fewer cigarette§, ighale less deeply, and begin_ smoking
later in_life than men. They more frequent]y smoke filtered and
low-tar and -nicotine charetfés and have less vecupational ex-
posure to lung irritants than men. Recent data suggest that
women are manifesting smoking patterns similar to those of
men. Moreover, mou omen are joining the labor force, includ-
ing’ occupations wheye expgsure to lung irrtants may oceur. i
(See section on Occufpational Expusures.) Whether these women
will continue to ha¥e mortality rates different from thuse/’f
men remains to be détermined. . )
In summary, recent statisticgindicate a rise in the reported
death rate due to COL,D among women. The two large prospeg-
‘tive studies that included appreciable numbers of women found
significaritly higher mortality rates due to COLD among women
smokers as compared t¢ women nogpsmokers. This relationship
was accentuated m heavier smokers. Mortality rates from
COLD among female smo‘kers are considerably lower than
among male smokers. This may be due to different smoking pat-
terns and wjrk exposure among'men and wbmen.

N
-

Smoking andthe Efdqmiology and Pathology of COLD

“ The prevalente of chronX pronchitis has been d(termmed n
several populationsin the Lmi_.ed States and in other countries
(24,25,26,34,36,41,43,44,146,51). Table 4 |ists several studies which
have included appreciable numbers of women. These stddies
have documented a close relativnship betwegn cigarette smok-
* ing and an.increased prevalence of chronic bronchitis, and when
foukRed for, a duse-response relationship was also prebent (Table
3). The prevalence of chronic brgnchitis-in thd United States
was d_etermndm four cohort studies and ranged from 4 to,10
percent among women and 14.to 18 percent among men
(24,25,26,41,44,51). In both men and women a dose-responge re-
lationship between the number of cigarettes smbked and the
prevalence of chronic bronchitis was apparent. , o~
The ubserved differences between men and”wumeh noted in
these studies may be due in pgrt to the smaller percentage of
, women than men who were sr%rkers in the pupulation studied.
Moreover these women smioked fewer, cigarettes than men.
When comparing current smokers, several studies of different
bopulations,in’ the United States and in England did not find
significant differences imthe prevalence of chrunic bronchitis
begween men and women (21,33,41). .o
he relationship between smoking and pathologie changes in
the lung have largety been obtained by necropsy studies. These
investigations are often skewed by physician and dr hospital
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TABLE 1 —Prevalence of chronic bronchitis by smoking classification (numbers in parentheses represent to
number of individuals in particular smoking group)

N
N
Author, Year

Country (Reference:

Higgins, 1953
Fngland ¢34

Oswald, 1455
‘England (43

H\mu‘. 1965
England 138,

Remington, 1964
England « i6) N

O
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S- Smokers
. -

Number and Type
of Population

94 men and 92 women
randomly chosen from
agricult@ral
communities

3602 males ands 2,242
female clerical workers
10-65 yrs of age

)

653 men and 823 women
in a Finnish rural
commuanty $0-60 vrs
of age

11.729 men and 22,295
* women particthating in

mass minture

radiography screening

NS Nonsmohers
Men
N8 (1X1]
s, 67
N 2
NS 158 (474)
S 18 4 (1.2‘4()1
NS 57
EX 16 3
S O1-H4 3% 0
15-214 11 4
25 40
NS 5 1 (9,0565)
EX 9H(6,510)
Cigarettes (23,249
S 1-19 91
10-19 1h0
20 @ 206
) , faelis

¢

EX Ex-S8mokers
Women
NS 0o
S no
NS 121619
S 148 (579
NS 15
EX 133
S o 1-14 10 ¢
15-21
25 570
NS 34012,351)
EX 39 (959)
Cigarettes (%,9K85)
S 19 b1
10-19 106
20 185

3

( omment

Chronic bronchitis
defined by habitual
cough and sputum -
production
Ex-smokers represent
those who have stoppes
for more than 1 month

Age-adjusted total
prevalence Cigarette
dosage gradient
signtficant to P- 0 001
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Fer:ﬂsrl962 542 men apd 625 women  Qverall L3 Overall Age-specific rates
US.A (232526 residents of Nel- NS 138 (125) NS 941378 .
R Hampshire town chosen EX 119D EX 10 8 (37)
" by random sampling of * Cigarettes 403 (340) Cigarettes . '19.8 (208)
. census 1-10 298 1-19 - 131
B : 11-20 =342 11-20 222
‘ . . ) 21-30 423 21-30 —
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.Payne, 1964 5,140 aduit residents of.” Overall ¥ QOverall 4 Prevalence rates
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) . -25 38 (21, .25 33 (9)
. - - N R R — - [ -
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Interest and may not accurately represent a random popula-
tion. Moreover, observer variation occurs frequently, evern
among “experts.” Data regarding smoking history are usually
derived from a hospital record or from close relatives and
friends; thus they may be unreliable.

Only a few of the studies examining the relatiunship of
cigarefte smoking to the frequency and severity of pathological
changes have included significant numbers of female subjects.
‘Thurlbeck recently reviewed 30 reported surveys of the fre-
guency of emphysema at necropsy (53) Emphysema of some
degree was found 1n about 65 percent of men and‘l-’) percent of
woumen The emphysema found was alsu more severe 1n men
than 1n women. )

The predominant pathological finding in chronic bronchitis is
the hypertrophted mucous gland in'the submucosa of the large
cartilaginous bronchi, The rati of bronchial gland thickness to
bronchial wall thickness (Reid index) 1s usually increased. In a
recent survey of 179 consecutive necropsies. Ryder et al, found
wignificantly greater bronchial mucous gland volume 1n smok-

. ers compared to nonsmokers. There was no significant dif-
ference in mucous gland volune ; male and female
smokers or male and female nosmokers (48). ‘

Mueller et al..examined the prevalence of chronic bropchitis
in one-fifth of the adult population of Glenwood Springs, Col-
orado (41). .-\x_non{z current smokers of varying smoking
categories (Table 1) there were no significant differences in the
prevalence of chronic bronchitis. Higgins and Cochran found no
significant difference in the prevalencg of chronic bronchitis
between men and women smokers in 186 subjects randomly
chosen from an agriculturd community (Table 4) (34). Similarly,
¢¥)swald ahd Medvel found no significant difference in the preva-
lence of chronic bronchitis between men and women smokers in
5844 clerical workers in England (Table 4) (43).

Auerbach et al. examined the relationship of smoking to em-
physema in whole-lung afd microscopic sections at neecropsy in
1,436 men and 388 women (4,5). Among the women, there were
97 current smokers, 16 of whom smoked two packs a day or
more. Data regarding smoking habits were obtained through
interviews with relatives. Female smokers had a significantly
higher rate of emphysema than female nonsmékers (Table 3).
Furthermore. the severity of the emphysema was dose-related
to the number of cigarettes smoked. The authors found similar
relationships 1n men.

Spain et al examgined consecutive whole-lung mounts from
necropsies of adult victims (49 women, 85 men) of sudden and

unexpected death (50) Smoking habits were ascertained by a
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letter and questionnaire to the next of kin. The degree of em-
physema was graded from 0 to 100 by two observers independ-
ently and without prior knowledge of the sourcg of the specimen
or any previous grading. There was a close'relationship between
cigarette smoking and the degree of emphysema 1n both men
and women. Furthermore, the data (Table 6) demonstrated &
dose-response effect between the number of cigarettes smoked
and the severity of pathological changes.

Thurlbeck et al. examined whole-lung sections 1n 1,742 ran-
dom necropsies 1n three different cities in different countries
with varying climates and environments (54). Using a standard
panel of grading pictures, pathologic changes in the lung were
graded from 0 to 100 by the three readers. In men and women'
emphysema was more frequent and more severe 1n smokers
than nonsmokers; however, male smokers had hlgher average
emphysema scores and greater frequency of emph)sema than
female smokers and nonsmokers. This difference between men
and women was also true when heavy smokers and ex-smokers
of both sexes were compared. The authors speculate that male-
female differences may exist because. (a) women are protected
by hormonal factors; (b) men may smoke- more heavily than
womern, (¢) men may have different smokingpatterns than
women, e.g., inhalation; and (d) men may be e)‘
ing environmental factors at work. o

- . - -

TABLE 5. — Means of av erage degrees of findings* in nonsmokers
and current smokers standardized for age of total
study population, women

. Subjects Who Current Cigarejte
. Never Smoked Smokers
Regularly 1 Pk - 1+Pk 7

B e

ber of subjectss ~ 252 33 64
Efmphysema * . 005 137 170
Fibrosis 037 289 " 346
Thickening of an( nioles 006 126 -~ 157
Thickening of artenes 00} 040 064

*The pathologic findings recorded were (1) degree of emph)aem,s tfour-point
scale ranging frum zero for normal to four for advanced emphysema), §2)
degree of fibrosis iseven point scale ranging from none to ad\anCed diffuse
fibrosiuy, (3) degree of thickening of artenoles (four-point scalel. i 4) degree of
thickening of artenes (three-point scale), and (5 padlike attachments to
alveolar septa Padlihe attachment i« a lhmkemng of alveolar septa in focal
aress by fibroblasts, histocytes and collagen fibrils This 1s recorded as
pre«ent or absent

SOURCE Auerbach, O (1)
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In ~summary. the prevalence of chronic bronchitis among
women in the United States has been reported to range from 4
to, 10 percent Women who smoke have a higher prevalence of

. chronic bronchitis,than those who do not smoke Overall, how-
ever, chromic bronchitis 1s less common among women than men
in the United States This may reflect the smaller proportion of
women who <moke. differences in their smoking behavior, and
le~ss occupational expusure to lung irritants When®comparing
current ~smokers, several studies of different populations in the
United States and England did not find <ignificarft differences
in the prevalence of chronic bronchitis between men and
women' Pathological Rata suggest that female smokers have a
higher frequency of emphysema and bronchial mucous gland
hypertrophy than female nonsmokers Fusthermore. the sever-

1ty of emphysema i~ dose-related to the number of cigarettes
~moked Distinet female-male differences’in the frequency and

. extent of emphysema at autopsy have been reported, but 1t 1s
not clear whether thete differences are due to intrinsic dif-
ferences in the way men and women respond to environmental
mnjury or to the differences in the degree of environméntal in-
Jjury experienced by men ard women °

Smoking and Respiratory Morbidity

A large number of recent studies have demonstrated a higher
frequency of respiratory symptoms, Le.. cough, sputum, wheez-
ng and Iy~pnea 4, 1N ~smokers as compared to nonsmokers \Ian)

TABRL I- 6. — I)egree of emphysema* and cigarette smoking**

N No Vot Mesn Age With
s Coprare e~ (Ner Mean Grade Grade 20 Grade 20
Por Das Ape 40 of Emphveaema Emphysema Emphy~ema
. . -
\fo Y "
e 1 - 20 JelerT A6
2l 1 IR B ERCie 62
24 41 1§50, 69y 22
&
Weormer
0 £ 21 Qoo 16, 1] —
21 [N DRI T 10177 T
Ju 22 x ik 3Uh G028, 46
*

teatarw s spensficance at the 1% level for the heavy smoker« and
Lol soReT
*tRhacn whow ung paper mounted ~cction was graded from 0 to 106 10
Wromenatiens of 5oup tograde S0 and then in denomanations of 10 up to grade

~ 1on .
e« ase ’ 7
~OURCE spawr, DM S0 ,',
L
’Alﬁ J ~

O
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of these studies have included appreciable numbers of women
(9.11,15,38,39,40,45,47.65). These Investigations have examined
populations varying in age, geographic location, social class,
and exposure to air pollution.

Leibowitz and Burrows exammed the quantitative relation-
ships between cigarette smoking and chronic productive cough
In a large randomized sample of the white non-Mexican Ameri-
can population of Tucson, Anizona (38). Their.data (Table 7) con-
firm the glose relationship between cigarette smoking and
chronic cough and or chronie sputum production i men and
women. The effect of cigarette smoking was closely related to
the total pack-vears smoked (Table 7). These data support the
male to female preponderance In prevalence of chroni&bcon-
chitis noted 1n several other epidemiologic rsurveys
(24.25,26,41.44.51). Howéver, these data also indicate that males
and females with equivalent smoking histories have similar
rates of chronie cough and or sputum production.

Woolf examined the frequency of respiratory symptoms in
women volunteers, aged 25 to 54, drawn from several large
commercal firms (Table %) (65.66). The prevalence of cough and
sputum production was significantly greater in smokers thanimr
nonsmokers (p < 0.001). Heavier smokers complained of cough 4
and oF sputum production more frequently than nonsmokers or
ex-smokers. The prevalence of wheezing and exertional dysp-
nea increased progressively with the number of cigarettes -
smoked. In addition, tolds that “went to the chest” ocrurred
more frequently in moderate and heavy smokers than in .
nonsmokers (p<0.005 and p~ 0.001, respectively). Woolf com.
pared hisdata with previously reported data among men (Table
9) and concluded that the relationship of cigarette smoking to
respiratory symptoms was similar among men and women.

Ferns resurveyed a 1967 sample of Berhn, New Hampshire,
restdentsin 1973(22). As in 1967, the prevalence of cough and or
sputum production in females and males was directig related to
the number of cigarettes smoked daily. When the group evalu-
ated in 1967 was examined by current inhaling and smoking
status (Figure 1).inhalershad a higher prevalence of symptoms
than noninhalers(22) Furthermgre, the frequency of symptoms
was dose-related to the number of cigaregtes smoked. Manfreda
et al. studied population samples in an urban and a rural com-
munity in Manrtoba, Canada (39). Their data presented in Table
10'demonstrate a higher prevalence of cough, phlegm, and
wheezing among men and. women who smoked than in _
nonsmokers or ex-smokers. However, no significant differences
In the prevalence of symptoms were apparent 1n the two com-
munities, .
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by smoking habits*

TABLE 7.— Comparison of prevalence of chronic cough - and or chronic sputum production -

in men and women.

sgnifioant wothin vach age

group (X4 trends Trend of svmptoms by pack years agnif cant for male

trend  Never smohers aonay~ ugnificantly differe nt from preyent or ex smokers (X4 and /.

SSymploms are those reported on a <elf- Tapletion

modification of the British Medioa, R search b ounod pospiratory g restions Chronot,

presence of the symptom anomostdays for 4t lea~t thrys monthes of the ¥ ar
Leitbowity M o ix, ‘
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A By age group ’ Mae- Femater Maex Femaie- \ Maex Fema.e- Ma.ex Femate
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0 pack years ° 1156 TR NI 160, 45 % [T
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questionnaire and are.denved from the National Heart and Lung In<titute
of cough or sputum production refers to the
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JTABLE ¥.—Prevalence of cough and sputum production in 300 women related to smoking habit

2

T

< Nonsmoker- Exmohers Lx;i.n Smokers Moderate Smokers Heavy Smokers
No ~ N 7 No 7t No % No %
. — L L oo _
a Cough® il 4 1 14 1] 275 32 EL R 66 o937
b Sputum®* 14 7 1 16 12 300 27 203 60 48 %
¢ Nputum voiume r
None 1h4 42 3 A1 Y= 4§ 2x 046 6o W7 63 312
_ Murning bioh 10 55 0 0o o 175 11 120 2% 236
Tablespoonful 3 16 o 0o 5 125 12 130 177 R
More than one . ‘ o
tablespoonful 1 05 ) 00 0 00 4 i1 12 9
*Inchudes women with cough with or without sputum )
**Includes women with sputum with or without cough
SOURCE Woolf ¢ R (83,
- L]
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ABLE 9. —Prevalence of respiratory sy mpioms in men
compared with women*

“umen
Mer Present.
Pubiished Data Invg-tigation:
Coouzr Peros pre Pirient
N onsm omere 3 BE "
4-22 1T
Logrtam wers add LN -
W oderate o opers in-T2 3= 4%
Heav, «m pwers $2 36 B4
aT-Ty 3T
x.Tx 4x
’ ’
NPt .
Hegvy oo vrs 42 %) ERN
A Y
[):.-pnrd
(,
AR 2. 3 27

Heaoy o oper 2 i 33

CNUMPeTs T Lar nthesos aPe refern fos Boambers
NOURCE Wec f0 B Ay

The relationship between smoking and several respiratory
symptoms wasexamined by Buist et al.in population gamples of
three North American cities (11, Cough, sputum production,
and wheezing occurred more frequently among smokers than
nonsmokers regardless of sex. ’

Bewley and Bland examined the relationships between smuk-
{npand the prevalence of respiratory symptoms in 14,033 chil-
dren aged 10 to 1212 1n two separate urban areas of the United
Kitgdom (9. In this questionnaire survey, 2.5 percent of the
girls acknowledged smoking at least one cigarette per week
fsmoker™) Boys who smoked outnumbered girls who smoked
by 3'1 and were more frequent smokers of at least one cigarette
a day than were females by 11.1. Table 11 shows that, even 1n
this young age group, smokers have a higher frequency of morn-
ing cough, cough during the day and night. and cough for
3-months duration than their nonsmoking classmates.

In a questionnaire study of a large group of American high
sthwol students in Rochester, New York., Rush found a strong
assomatio,n' between current smoking and respiratory-
symptoms 1n both sexes (47). There were minur differences be-
tween sexes in the frequency of respiratory symptoms when
150
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FIGURE 1.— Age-standardized rates (percent) of chronic

nonspecific respiratory disease* by inhaling and
eurrent cigarette smoking

*triteria for diagnosis were a- follows

‘1 Chromic bronchitiss Affirmative response to the question— Do you bnng
up phiegm from chest six or more times a day for four day= a week for three
months & year for the pa~t three years or more?

21 Asthma Affirmative re~ponse that bronchial asthma had been dragnosed
and was -l present

31 Chronic obstructive fung disease Affirmative response to one of more of
the fulliwing wheezing or whistling in the chest oo urred most days or nights,
the subject had to <tup fur breath when walking at his oun pace on the level,
FEV, lexs than 60 per cent of the F VY

These could vccur in varous combinations and were not mutually exclusive

SOURCE Ferns B4, Jr 22

smoking histories were comparable. Rawbone et al., in a_ques-
dionnaire sur ey ‘of 10,498 secondary school children aged 11 to
17n London, fouhd a significantly higher frequency of cough,
. 151
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TABLE 10. — Respiratory symptoms and diseases in male (M) and
female (F) participants in"Charleswood
(C)—urban—and in Portage La Prairie
(P)—rural—expressed as percent of respondents

T

Respiratory Nonsmohers Ex Smokers Smokers
Symptom [hiseave ( P ( P ( P

tauh on most - -

»
ddays 4t eaxt ¥
montnx yedr

\ ~ 1 T 1 Ju 254 315
IS _ i _ I 2u 3 317
Priegm on moxt ‘
Aavs al least 3 N
months year
\ o 3 1 x ST 159 247
¥ . 10 - 50 102 254
Wheezing apart
from o o.ds .
M 32 x 1) T x 143 26 = 515
F 45 = i1 121 200 254 . 302
Attach of ~hort
nex« of hreatr, 4
and wheezing .
M . C . {2 RO 145 & 114 113 17 %
4 R 120 A1 i50 135 206
Shortness of breatn
rempared to per
<on= of 2ame <ex N
and dage
M ~ 3 10 53 K 56129
F Tu 120 A1 54 221 175
ik
SOURCE Manfreda, J 9, -

¢ lds. and exertional d;spnea in regular smokers as compared
tu nonsmokers (45). There was no apprediable difference in the
frequency of cough between male and female sgokers or be-
tween male and female nonsmokers. Colley et al. €kamined the
influence of smoking, lower respiratory tract illness under 2
years of age, social (lass uf father, and air pollution on respira-
tury symptoms ing cohort of 20- year-olds followed since birth
(15). Their data (Table 12, suggest that respiratory symptoms\
were dusely geldted to cuMrent smoking. Symptoms were also
rvlated to a history of lower respiratory tract infection in the
first 2 years of life but were not related to sm*class or air
p()“utlnn ¢
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TABLE 11 —Smoking and the prevalence of respiratory symptomsn gxrl!ﬂ?om two different citjes in England

4 ¥
Symptom - Residence
o .« @ .

Cough 1n the morning ‘ T .  Kent

» 3 Derbyshyre
Cough day or night- R Kent

- Derbyshire ’

Cough for 3 months of year ! " Kent

Derbyshire

n

Prevalenoggf‘SymptomiV}'xthigeh Group i
Experimental - 7

Smoker® Smokegt o NonsmoRer

N e N N % N % Significance
. . - N -2 e .
10 313 %l 9.8 73 69 P -0.001
14 #9500 K4 13 67 P-0001
17 * 531 148 28.0 195 ]\ 184 P -0.001
35 473 176 29.5 458 221 P 0001

5 15.6 43 %2 55 2  P- 001
10 136 32 5.4 2 40 P - 0.001

*Smoker - & child who smoked at least one cigarette a week

» YExpernimental smoker  a child who had smoked at sometime but less than one cigarette a week
*Test for significant association of cough and smoking habit Chisquare 2 - 3 table
**Smokers and expennmental smokers combined to give chi-square on a 2 « 2 table : -

SOURCE- Bewtey, BR (9)
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TA BLE 2. — Prev alence (percent) of resplrator) symptoms by sex and smoking hablt in cohort of 3, 898

20-year-olds followed since birth ~ - A
- N —— .
t 4 - 0
%"/ . . \ 7' . ' . Persiste:
L : . Winter Cough Day Cough 3 Winter Phlegm Day Phlegm 3 ~  Cough a1
Morn\mg or ¥ight Months in . ning or Night Months 1n Plegm
History . . <ough n*Winter Winter Phlegm in Winter Winter Q.Ite
~ Cigarettg Population Q.la)’ QI | Qle) Q.2(a)" QL) Q20" +2(c)°
Smokmg M F M. \FF- M , F .M F. M F
—— R S e . 4ol o - R, -
Néver | ) , ) , T
smoked‘ \\ : ' -
cigarettes , 802 . 1093 16 4.0 R.2 65, 15 3.2 4.8 2.2
Ex-smokers - " ] . . X
of cigarettes 101 57 80 -18 71 105 30 18 110 19
Present L - ‘ , .
shoker of f‘ B ] ‘ . . 'y
cigarettes 1009 678 , 13.0 13.2 13.9 16.0 8.1 15 141 1)1.9 11.6 112 8.3 5.5 4.9 3
No data onr ‘ ’ . - . L
cigarette ; . N °
smojung 92 48 BT 118 91 18X 45 00 00 67 48 00 48 00 48 o
P L I T — _ S JR N N
All 2022 1876 797 74 9.8 10 2 5.0 4.7 9.9 7.6 93 6.7 .62 ..39 3.0 2.
B
- ?
*1 (a) Do you usually cough first t'hmg in the morning 1n the winter? :
(b) Do you usually cough during the day or at night 1n the winter? -
If “Yes” to dather question 1(a) or (b) .

(c) ffo you coygh hike @\on tmoxt days for” uch as three months each winter?

' ?‘ ‘*‘ } . 13

e . , ' : :
- - ~ v VR
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2. (a) Do you usually bring up any phlegm (it from the chest) first thing in the morning in the winter’,
(by Do you usually bring up any phlegm (spit from the chest) during the day or at night in the winter?

L If*Yes” to either question 2(a) or (b)

rd
, (¢) Do you bring up phlegm (spit frontthe chest) on mostdays for as much as three months each. winter?

SOURCE Colley, J R.T. (15

. . s
Il - .
_TA%E 13.—Percentages of nonsmokers and smokers with abnormal test resuits in three North Americal
A cities, using combined reference values* - . =
. f Men ‘ \ ' Women
Nonsmok&€rs Smokers 4 Nonsmokery Smokerse.
AS S Total AS S Total AS S Total AS S Tot
L (95)* 27 (122) (12) (115) . (236 (145) (46) (181 (107) (98). (20
Upper hmit + 1.6 0.2 1.8 18 1.8 2.6 2.1 06 , 24 1.7 1.7 2
Lower hmit « - 116 20.0 10.6 106 109 8.7 10.0 15.0 9.1, AR I 115 9.
1. Abnormal test ’ . .
FEV-FVC/ . . 6 11 7 3.,5 7 6 . 4 20 8 7 25 16
cv e : 2 7 3 S g 15 6 n o1 23 26 25
CCTLC 2 7 3 20 32 26 8 17 10 ° 20 29 25
ANL’ 1 3 17 13 15 » 7 . 24 11 27 37 32
RV/TLC 6 -+ 1 7 9 9 9 8 9 8 11, ¥h 13 12
*Reference values for nonsmokers derived from asymptomatic nonsmokers in the three ¢ities. ) .
*¢*Numbers in parenthesis = nunjber of subject_s in each group. .
*Upper and lower hmits @éhe expected 5 perceng abnormal results. - N
en AS = asymptomatic; § - symptomatic ,
& SOURCE:- Buist, A.S. (11). % . * -
- B * . P
- ) hY -
. v 166 )
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In a longitudinal study of elderly Edinburgh residents aged

* 51 to Y0, Millne and Williamson found the prevalence of persist-

ent Cough and sputum production was significantly greater in
smokers Of buth sexes than in their nonsmoking counterparts
(40). Male prevalence rates were three times higher than thuse
n females, however, no attempt was-made to determine the
relationship of respiratory symptoms to life-time tobacco expo-
sure. .

In summary. mgny recent studies demonstrate a higher fre-
quency of respiratory symptoms ih wonmen who smoke as com-
pared to women who do not smoke. Thrs 1s true in surveys.in-
cluding children, adolescents, young adults, working age, and
elderly women. The effect of cigarette smoking 1s related 1n

* terms of both the numbet of cigarettes and years smoked. The

majority of studies gpdicate a greater prevalence of respiratory
symptoms ambng men who snmouke than among women whou
smoke. howeyer, these differences often disappear when the
study 1s carefully controlled, for smoking Wstory.

“

Smoking and Pulmol;ary Functigm
’ &

The insensitivity of cough and sputum production in the adult
as a predictor of future development of COLD has been empha-
sized by Fletcher and Peto (20, Pulmonary function testing of
fers an objective method for measuring the adverse effects of

* amdking. However, current tests of pulmonary function display

o’

a marked varability between ind®iduals and may not detect
the development of COLD until irreversthle damage ofthe lung
has oceurred. Also. none of the presently used pulmonary func-
tion tests can predict which of those indivBuals with slightly]
abnormal pulmonary function will progress to debilitating anc
life-threatening emphy sema and chroniy bronchitis. Becklake
and Permutt have recently 1eviewed the objectives and prob

. lems of thestests of lung function commonly used for early de

tection of COLD (7, .

A harge number of studies have established a higher fref
quency of pulmonary functional gbnormalities 1n smokers ay
compared to nonsmokers. These studies have examined (a) the
relationship of smoking to abnormal tests of small airway func
tion and tbi the relationship of smoking to measurements o)
standard spirometry. The majority of epridemiologic surveys in
vestigating the prevalenee of functional abnormalities in smok
ers have employed spirometric measdrements, usually the
forced expirgtory volume (FEV) and vital capdety (VO Meas
urements of ®Fway resistance, diffusing capacity, lung volume
and nitrogen mixing have been used much less frequently.

d ™ * B
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FIGURE 2.—Prevalence of lung funetion .abnormalities among
3 smokers in an urban (Charleswood) and a rural
. (Portage La Praijrie) community
SOURCE: Manfreda, J (39) !

. ”
SMOKING AND “EARLY” FUNQTIQNAL
ABNORMALITIES . -

The most widely used measurements for detecting early
C¢hange of chronic airflow obstruction are the single-breath ni-
trogen washout curve or a maximum forced expiratory volume
curve. . |

A limited number of gecent st udie§ usmg!ests,of small airway
function have included appreciable numbers of female subjects.
They have demonstrated a higher frequency of abnormalities in
tests of small airway function in smokers than in nonsif®kers or
ex-smokers. A definite dose-response relationship has been
foun nél(;me of these studies but not in others (10,11,12). Table
13 shows the data from one of these studies (11). For all meas-
ures of small airway function, the frequency of abnormalities
was higher among smokers than nonsmokers 1n both men and
women. The frequency of abnormal measurements was consid-
Q‘ably higher in female smukers than in male smokers except
for closing capacity, in which eqyal proportions of male and

' 157
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tem*ale smokers performed abnormally. Hywever, the frequenC\
«f abnormalities among female fmmmuk(n was alsu greater
than among male nonsmokers. The authors speculate that the
trgditional view of 'hru'qu"alrﬂ«m ubstruction as being predom-
ingntly a disease of males may be accurate only when male
smoMers outnymber female snmivkers and when males smoke
more (garettes than females. They suggest that when wgmen’s
smoking habits become compurable to those of nien. the effect
. on lung function may be sinfilar.
* Manfreda ef al. used the single-breath nitrogen test in a large
. group of subjects in two Canadian cities (Figure 25 039), Almost
all smokers (x5 percent) reported that they inhaled their
cgarettes. Sniovhers had a greater prevalence of abnormahities
&7 than nonsmokers regardless of sex. The prevalence of ahnormal
values In women who smoke was shightly less than ™ male
]nkvr\_ . . 4
In a volynteer population of 530 Gigarette smokers attending
4n emphy~ema screeping center, Buist and Ross fuund an
Jequivalent frequency of abnormalities of the slope of phase [11
among male and female smokers of less than 20 Ggarettes per
day (Figure 3) with both sexes having significantly higher pre-
.valence of abnormalitles among smokers of more than 20
(garettes per day (125, In the groups smoking more than 20
dgarettes a day, a greater proportion of females demonstrated
abnurmalitics than males. However, the age composition of
vach group (male and female) was not 1dentical.
A recent study of small airway functjon in 205 young volun-
teer smokers aged 1% to 25 has suggested that smoking may
rexert its effects at different anatomie locations in the lungs of
men and women (21, All subjects smoked fairly heavily tmore
than 20 (garettes per day) for a short penod of time (average.
S 2.4 pack-y ears). Male smokers showed frequent abnurmahties in
tests of ~ma]l alrway function but female ~mu#erq did not ex-
hibit these abnormahties. Both male and female smokers
showed decrgased forced expiratory flows at high lung volumes,
ugge xtmg?u presencd of large airwvay dysfunction 1n voung
smokgrs. Male and female smokers differed %lgmﬁcantlv
their !( sponse to He-Oz2 inhalation. Female smokers showed at
lemst as great an improvement in forced expiratory fluws with
He-0, as did female nonsmokers., In contrast male smokers
showed a much smaller response to the He-0, at high lung vol-
umes. Thus, the predominant female response to habitual
agarette smokipg appears to have been involvement of the
large airway s, but men who smoked appeared to have developed
abnormalities in smallfirway function. The reasonts) for the
differefices in the data derived from this study and previously
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FIGURE 3.—Percentage of male and female cigarette smokers

¢ with an abnormal changg in nitregen concentration

{ LN2) per liter accordmg to their daily cxgarette
consumption”

L
!/

*Indicates a significant differgnce between groups using 20 to 40 cigarettes
per dajmas the reference group (P - 0.05). ™
* Indicates significant differences between males and females (P <0.05).
SOURCE: Buist. A.S. (12) -

cited reports relating smoking to small airway dysfunction
(11,12,39) is unclear.

In sumniary, a hmited number of recent studies have demon-
strated a higher frequency of abnormalities 1n tests of small
airway function in female smokers as compared to female
nonsmukers and ex-smokers. It is not clear whether tgese ab-
normalities are duse-related. Female smokers may have more
frequent abnormalities 1n the slope of phase lII than male
smokers. Male smokers may have more frequent abnormalities
in closing volume than female stokers. The meaning of these
differences 1s unclear. One study has suggested that the earhiest

]: C Y : 159 .
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effects of smoking on lung functivn may occur 1n the large air-
ways in women and srmall airways in men.

SMOKING AND VENTILATORY FUNCTIQX‘_X

The majority of studies examining the relationship of smok-
ing ty ventilatury capacity have used some measurement of
furced expiratory volume. Most of these studies have focused on
male pupulativns and have fuund a gose relativnship between
cigarette smoking and the Presence of abnormal pulmonary
functivn (2#16.20). Furthermore, the decrement in perform-
ance measured by simple spirometry 1s dose-related to the
numbers of cigarettes smoked (6,16,20). P\elatnvely few studies
have included appreciable numbers 6f females.

Woulf examined pulmonary function in 500 women volufteers

(63). Smukers demonstrated significantly lower values for FVC,
FEV, FEF 25-75 percent, and specific conductance than
nunsmoukers and ex-smukers who had not smoked for over a
year. this suggests that at least some abnormalities of pulmo-
nary function are reversible with smoking cessation.
* Higgins and Keller examined the relativnship of smoking to
seven derivatives of the forced vital capacity curve in 3,109
males and 3,256 females aged 10 and older (35). Nonsmokers
performed better than smokers 1n both sexes. Values consis-
tently decreased wi® increasing cigarette consumption. The
largest differences were in FEV and FEF 25-75 percent. )

Seltzer et al. examined the relationship of smoking to FVC 1n
65,086 white, black, and Asian subjects’aged 20 to 79 who had
attended a Kaiser-Permanente multiphasic health clinic (49).
The authors found a signifieaat reduction in FVYC among white
woumen who smuked as compared to nonsmouking white women.
Nu such differences were found Yyr black and Asian subjects,
huwever. 8o explanation for this rahial dnffere}nce was apparent
from their data, o

In a study by Buist et al., the prevalence of abnormalities of
FEV: FV(C was highef 1n female smokers than nonsmokers (11).
The frequency of abnormalities in FEV: FVC among female
smukers was twice that of male smokers (Table 12). Gibson etral.
¢xamined the relationship of smoking to measurements of the
furced vital capacity in 18,359 men and women 1n Austraha (30).
Nunsmukers had bettér lung functions than smokers. Among
smukers of 10 or more cigarettes a day, men showed a greater
decrement 1n lung function than women.

Burrows et al. examined the relationship of smoking to
measurements of forced expiratory volume 1in 883 men and 1,166
women in Tucsun, Ar:lzona (13). Nunsmokers performed better
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FIGURE $.—Changes in forced vital capacity (F¥C) by age in
’ various female cohorts 1}

5

Results have been standardized to 155 ¢m.and are bo{iy temperature and
ressure saturated (BTPS). * :

Numbers in parenthesgs are number in that cohort. .
Heavv smokers ar¢ those who smoke 25 or more cigarettes per day.
SOURCE: Ferns. B G..Jr.(23). §

than ex-smokers or smokers, and ex-smokers performed better
than smokers in both sexes. Smokers of more than 20 cigarettes
per day performed worse than smokers of fewer than 20 cigar-
ettes per day. There were no significant dtfferences in the re-
gression for FEV:1 FVC on pack years in men and women,
suggesting that men and women with equnvalent smokmg
habits have similar decrements in FEVi/FVC.

The long-term effects of smoking on pulmonary function have
been scrutinized in two pruspective studies. In the Framingham
study, 5,209 adults have been followed since 1948 with biennial
examinatwns including measurements of forced vital capacity
(3). Longitudinally, cigarette smokers showed a more rapid de-
cline in forced vital capacity than donsmokers. Men and women
who continued to smoke had a more rapid dechine m FVC than
those who had stopped. The rate of decline 1n pulmonary fune-
tioh was appreciably steeper in ma¥ smokers than femle
smokers. The authurs suggest shat these differences could be
due to differences in smoking habits.

In aslongitudinal study of. residents of Berlih, New Hamp;
shire, Ferris examined the changes in pulmonary function by
smoking gtatus in the various age cohorts (23). Among females,
heavy and moderate smokers had lower values for, FVC gnd
FE\: as compared to nonsmokers, and the values fell more
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FIGURE 3.—Changes in forced ex tory volume in 1 second
(FEY,,) by age in various female cohorts

Resulta have been standardized to 135 (m and are body temperature and
pressure saturated (BTPS)

Numbers< in parentheses are number in that cohort

Heavy smokers are those who smoke 25 or more aigarettes per day

SOURCE: Ferns, BG . Jr (2%

.rapidly with age. These relationships for heavy smokers (25 or
more cigarettes a day) are presented in Figures 4 and 5.
In summary, women smokers perform worse on spirometric
testing than do female ex-smokérs, or nonsmokers. This rela-
tivnship appears to be dose-related to the number of cigarettes
smoked. The differential effects of smoking on pulmonary func-
tion uggz;les and fe es is unclear. One study demonstrated
that mefrand women with equivalent smgking habits have simi-
lar decrements in FEV: FVC. The, long-term effect of smoking
un pulmonary function has been evaluated in two studies which
included appreciable numbers of females. Langitudinally,
woumen who smoke show a more rapid decline in forced vital
capagity than wom®mglo ds not smoke. Women who continue to
smoke have a more rapid decliae in forced vital capacity than
those who stop, however, men who continue to smoke have an
. even more tapid decline in pulmonary function than women
- who continue tuv smoke. The lung-term relationship between
’ respiratory symptoms and airflow obstruction in women 1s un-
known. One large prospective study could not find a relation-
ship betweengymptoms and the ultimate development o{
chronic airflow obstruction in mer’(29). .
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Summary

1. Recent statistios indicate a rising death rate due tuchronie
obstructive lung disease «COLD) among women. The data avaal-
able demonstrate an excess sk of death from COLD amoung
smoking women over that of n’ur‘nmukmg women. This excess
I;j\k i~ much greater for heav ~muker~ than for qu%ht smokers,

Women's total nsk of COLD appedrs to be somewhat lower
thd‘n men’s, & difference which may be due to differepces in
prior Nmnklnﬂ:‘h‘ablt\

3. The priy aknce of chronie bronchitis vanes dweggly with
dgarette smoking, increasing with the number of cgarettes
~moked per day.

1. There 1~ conflicting evidence regarding differences In the
prevalence of chronic bronchitis in women and men. Several
recent studies suggest that there s no significant difference 1n
the prevalence of chronic bronchitis between male and female
smokers Thigmay be the resalt,.Aowever, of increasingly simi-
lar smokig behavior of women and men.

. Thw.pro\vnu} of emphy<ema at autopsy exhibits a duse-
rmwnn relationship with dgarette smoking during life,

. There £ a cdose relationship between cigarette smoking
dnd chronic cotgh or chronic sputum production 1n women,
which increases, wath total pack-vears smoketl.

7. Women current smokers have povrer pulmanary function
by kp{rumetru testing than do female ex-smokers or nonsmok-
er~. a relationship which i~ dose-related to, the number of
cigarettes smoKed. {

[

References ., .

- 4+ AMERICAN ¢ OLLEGE OF C HEXT PHYSICIANS AMERICAN
THORAC It »OCTIETY Pulmonary termt and symbols A report of the

’ ACC P ATNJoint Committee on Pulmonary Nomendlature ( hest 67

7 SR L
(2 ASHFORD JR BROWN, X, DUFFILLD. DP, SMITH. ¢ S. FAY.-
. JW.J The rddation e tween smoking habits and phy sique, respiratory
wmptems, wentilatory funition and radiopneumoconiosis amungst
cval worke I« at three Scottish collieries British Journal of Preventa-
tive and Noaal Mediane 15 1062117, 1961
4 AsHLEY F KANNEL. W B, SORLIE, P D. \iA\S()\ R Pulmonary*
function Relation te aging.,cigarette habit and mortalhity The
Framingham Study Annals of Internal Medicine 825) T39-745, 1975
1o ATERBACH. O GARFINKLELE L. HAMMOND. E ¢ Relation of smok-
ing and af to finding~ 1n lunz parenchyma A microscopic study
Chest 6% 1 20- 45, 1471
. ATERBACH O HA\(\HI\D E. ¢ . GARFINKEL, .. BENANTE.
* Redation of smoking and age to e mphysema “hul- lung -})tmn ~xud)
New England Journal of Medicine 2860160 ®573- 857, 1972
() BALCHUM o FLETON J 8. JAMISON, J N, (,Al.\h.. RS,
t LARKE., DR, OWAN D The Industnial Health Committee, The

[l{lC | .. l 71 163

Aruitoxt provided by Eic:




. L
Tuberculosis and Health -\nmlﬁ»n of Los Angeles County L~ur\
of chronie re spiratory disease inan industniad aty Preliminary
sults American Review of Rq-pxrdtur\ Diease =605 6756
November 1962

“rBECKLAKE. M PERMUTT = Tlu LLung in Tran<ition Betwe

L0

Py

R

[

[

(751
v

P16

Health and Ihscase New York Marcel Debher, Ine 19To pp 340 - 3%

BESEEW R JOSIE GH WALKER B A ( anadian study of me
tality 1n relation to smohing hatits A prelimingary report t anadic
Journal of PRulic Health 52 99-106 March 1961

BEWLEY BR BLAND JM Smoking and respirators symptoms
tas groups ofoschool children Proventative Medicine 5 84-840 1976

BUIST A~ FLEET LV.ROSS, B B A tumparison of convention
sprrometric tests and lhv test of closing volume in an emphy <en
soreening center Amencan Resview of Respiratory Disease 107 74
T43, 19T

BUIST. A8 GHRZZ0, H ANTHONISEN NR. (HERNIAK. RV
DUobe, s  MACKLEM PT MANFREDA J MARTIN. R H
MCCARTHY D ROSx BB Rilationship between the single breat
Nz test and age <ex smohing habit 1n the North Amt,man e
American Review of Respiratory Drsease 120 305- 417197y

BUIST AN, ROSS. BB Quantitative analysis of t al\q-ulm’ plates
in the dxaznmu of carly airway obstruction Amefican Review of Re
piratory Disease Jox 10Tx-JoxT (974 -

BURROWS, B KNV DSON, RJ. (LINE. M B. LEBOWITZ. M|
Quantitative relationships hetween « igarette smoking and ventilato
funetion Amercan Review of Respiratory l)}u ase 115 195-205, 197

¢ EDERLOF R, FRIBERG. I. HRUBE(. 7. LORIER. V The Rel
tionship of Smoking and Same Socisl (marmh!u to Mortahty ar
fancer Morbidity A Ten Year Follow up in & Probability Sample

L1000 Swedish Subjects Age 1%-69 Part 1 and 2 Stockholm. Swede]
The Karolenska Institute, Department of Environmental Hyzien
1075 201 pp

COLLEY JRT DOUGLAS JW B . REID.DD Respiratoury diceasen
young adults Influence of early thildhond lower respiratory tract 1
ness socialvfasg Air pollution, ang «mulﬂng Br&thh Medical Journal
L= 1R Jubs iy T

DENSEN, P M, 3 ks E W . BASS, }{\ .BREUER. J. Rl'l'l') E
urvey of respiratoty disease among New \urk( ity postal and trans
workers 2 Ve nu!dtur\ function tests results Enveronmental Re
wearch 204 277-206, July 1969,

’ . 10 DOLL, R .GRAY, R. PETO.R Moftality in relation to dmoking Obse:

IREN]
(191

(20

12

ERIC

Aruitoxt provided by Eic:

vatiens an female doctor< (Unpublished manus ript)

DOLL. R, PETO, R '\iurtaht) in relation to smoking ZO'XA-ar'a observe
tion< on male British doctors British Medical Journal 26051 1525
1536, December 25, 1476 '

DUNN JE . LINDEN. G . BRESL ()\\ L Lung(unurmnrta]m. exper
vhce of menin certain occupations in California Ame rtcan Journal
Pubhd Health 200100 1475 - 1487, ()ttnbt‘ 1960

EDELMAN. N H. MITTMAN. (.. NORRIS. A H.(OHEN, BH
CHOCK, N'W The «ffects ufugnrt tt« smoking upon spirometric pet
furmance of community dwelling men American Review of Respirs
tory Disease 9431 421-429, September 1966

ENJETTI, S  HAZELWOOD, B . PERMUTT. S . MENKES. H. TERRY
P Pu'lrr‘nar). function in young smokers Male-female differences
American Review of Respiratory Disease 118 #67-675, 1978,

o
175




*

of North Ameniea 57 637-649,,1973. ;

(¢%) FERRIS. BG. JR. Smoking and lung function. Epidemiological evi-
dence Proceedings of the Third World Conference on Smoking and
Health 2. U S, Depaftment of Health, Educationysand Welfare. Pubhic
Health Service National Institutes of Health, p. 115-129, 1975,

f2¢) FERRIS. BG.. JR. CHEN. H.. PULEO, S.. MURPHY. R.L.H.. JR
Chronic nonspeceifig diseasex in Berhin, New Hampshire, 1967-1973.

- American Review of Respiratory Disease 113. 475-485, 1976

123) FERRIS. BG.. JR, HIGGINS, I TT.. HIGGINS. J M.. PETERS, J.M .
VAN GANSE, W F, GOLDMAN. M.W_ Chronic nonspecific resparagory
disease, Berlin. New Hampshire. 1961-1967 A cross-sectional study.
American Review of Respiratory Disease 104 232-244, 1971, .

(26) FERRIS. B.G. JR, HIGGINS. IT.T. PETERS, J.M., VAN GANSE.
W F.GOLDMAN. M Chronic nofispecific respiratory disease, Berhn,
New Hampshire, 1961-1967 A cross-sectional study. American Rt‘\‘l'
of Respiratory Diease 104 232-244. 1971.

(171 FLETCHER. C M. (Editor). Terminology. definitions. claspificatipn of
chronic pulmonary emphysema and related conditions. A*keport of the
conclusions of a Ciba Guest Symposium>Thorax 14 286-29%, 1959,

(2%) FLETCHER, C.M .JONES. N.L + BURROWS, B, NIDEN. A.H. Amen-
can emphysema and Britizh bronchitis. A standardized comparative

" study American Review of Respiratory Disease 90 1-13. 1964,

1¢%) FLETCHER, C. PETO. R The natural history of chronic airflow
obstruction. British Medical Journal | 1645- 1648, 1977.

139) GIBSON.J. GALLAGHER. H., JOHANSON, A.. WEBSTER' 1. Lung
function 1n an Australian gopulation. 2. Spirometric performance and
cigarette smoking habits. Medical Journal of Austraha 1 354-358,
1979 o

(21) HAMMOND. E C Smoking in relation to the death rates of one milhion
men and women. In Haenszel, W (Editors Epidemilogical Approaches
to the Study of Cancer apd other Chronic Diseases. National Cancer
Institute Monograph 19 U.S Depastment of Health, Education, and
Welfare, US Public Health Service., National Cancer Institute.
January 1966, pp. 127-204. ] ’

(32) HAMMOND. E ¢, HORN. D Smoking and death rates— Report on
forty-four months of follow-up on 187.783 men. I. Total mortahty.Jour-
nal of the Amencan Medical Association 166(10), 1159-1]72, March 8,

. 1958, .

(33) HIGGINS, ITT Respiratory symptoms, bronehitis and dwsability in a
random sample of an agricultural population. British Medical Journal

(22) FERRIS, BG.JR Chrynic brgn(hltfs and emphysema Medical Chnies

2. 1198-1203. 1957 )
34 HIGGINS, I TT.. COCHRAN. J B. Resm' symptoms, bronchitis
and disability 1n a randonr sample of an agmeultural community in
Dumfneshire 39. 296-301. 195x.
35) HIGGINS. MW, KBLLER. J B. Seven measures of ventilatory lung
function Amenican Review of Respiratory Disease 104: 258-272, 1973.
(38) HUBTI. E. Prevalerice of re.splrﬂtory symptoms, chronic bronchitiz and
" pulmonary emphysema in a Finnish rural population. Field survey of
age 40-84 1n the Harjavolta a_re&LAeta (Supplement) 61 11, 1965,
(37) KAHN: H A The Dorn study of $oking and mortality among L.S. vet.
erans: Report on 8 and one’half yars of observation., In. Haenszel W
(Editory Epidemiological Approachys to the Study ofCancer and Other
Chronic Diseares National Cancer Institute Monograph 19, U.S. De-
partment of Health, Education,*and Welfare, Pyblic Health Service.

o <7 165
RIC )
' '176 -



&

¢

. .

4 National ¢ ghcer Institute, January 1966, pp 1-12

(3 LEIBOWITZ, M, BURROWS, B Quanttative re lduommp- b«tww

- cigarette smoking and chronic productive wough International Jour
nal of Epidemiology 671071173, 1977
1190 MANFREDA.J.NELSON,N.C HERNIACK, R M Prevalence of resp
. ratory abnormalities in a rural and an urban community America
Review of Resprratory Disease 117 215-228, 197X
terr MILLNE J  WILLEAMSON J The relationship wf respiratory functio
tests Ly respiratory ssmptoms and ~moking 1n older peuple Respird
. tion 24 206 -213, 1972
rdt MUELLER. RE KEBLE D, PLUMMER. J. WALKELR. S H The prc

o valence of chryni #Wu airway obstruction, and respir:
l tory *_\mptur’n; na (u{:ra ooty Amencan Review of Respirator

Disease 103 209-228 1971

121 NATIONAL ¢ ENTER FOR HEALTH STATISTICS Vital Statistics o
the United States, 1966-1977 U S Department of Health, Educatio
and Welfare Public Health Service, Qffice of Health Policy, Resear
and Statistics, National Center for Health Statistics

1430 OSWALD N . MEDVEL, V ¢ Chronic bronchitis the effect «
cigarette smoking Lancet Z ®43-RE4, October 22, 1455

tess PAYNE. M. KJELSBERG. M Respiratury symptoms, lung functiv

. and smoking habits in an adult population Amencan Journal of Publ

Health 3g 261-27%. 1964,

1+37 RAWBONE. R, KEELING. (., JENKINS, A . GUZ. A (1garette smol
ing among ~econdary school children in 19775 Journal of Epidemiolog
and ( ommunity Health 32: 53-5K, 1973

1«61 REMINGTON J 4 hronic bronchitis, smoking and souial dlass A stud
amonhg worhing peaple in,the towns of East and Mid ( heshire Bnus
Journal of [hisease of the Chest 63045, 193- 205, 1964

1«70 RUSH. D ¢ hanges in respiratory symptoms related to smoking in
teenage population The results of tow Linked surveys separated by or
sear International Journal of Epidemiologgai2). 173-178, 1976,

r«» RYDER, R. DUNNILL, M ANDERSON. J. A quantitative study
brunchial mucous gland yolume, emphysema and #moking in a ne

. ropsy population )

1ov) SELTZER, €. SIEGELAUB. A B. FRIEDMAN. G.D.. COLLEN, M.
Difference~ in pulmonary fundtivn related to smoking habits and rac
Amencan Review of Respiratory Drsease 11005 S9_60%, Novemb

, . 1y

o SPAIN. D M. SIRGEL. HooBRADES, V 8. Emphysema in apparen|
healthy adults. Journal of the Ameman Medical Assodiation 2)
$Z’~¥"' 1473

«»i» TAGER. 1 B. SPE IZER. F E Risk estimates for chronic bron(hms
smokers A study of male-female differences. American Review of R
pratory Diveases 113 615-625. 1976

1 32) THURLBECK. W.M. Aspects of chronic airflow gbstruction. Chest
331 - 349, 1977

to4) THURLBEt{K., WM ¢hroni airflon obstruction in lung dijease
Mayor Prublemsin Pa\phulum Philadelphia. W B. Sanders Co.,
235 - 287

119 THURLBECK, WM. RY DER. R. STERNLY. N A compargtivg
uf severity of emphysema in necropsy population in thi
countries, American Review of Respiratory Disease 109 239-348, 19

(550 1 5 PUBLN HEALTH SERVICE The Health C unsequericesbof Sm
ing A Publideaith ServichReview 1967, U.S Department of Hea

O

E

MC i . ‘




Service. Health Services and Mental Health Administration. DHEW
Publication No. 1969, Revised, January 1968, 227 pp.

1365 US PUBLICVHEALTH SERVICE The Health Cunsequences of Smok-
ing, 1968. Subplement to the 1967 Public Health Service Review. U.S,
Department of Health, Education, and Welfare. Public Health Service,
Health Services and Mental Health Admmntrauun DHEW Pubhca
tion No 1969, 196K, 117 pp

1371 U'S PUBLIC HEALTH SERVICE The Health Cunsequences of Smuk-
ing. 1969 Supplement to the 967 Public Health Service Review U.S.
Department of Health, Educatith. and Welferé, Public Health Service.
Health Services and Mental Health Admlmstranun DHE“ Pubhca
tion No. 1969-2: 1959, 98 pp

(35) US PUBLIt HEALTH'SERVICE The Health Culxequences of Smok-
ing A Repourt of the Surgeon General. 1971, U.S. Department of Health
Services and Mental Health Admmmtratwn DHEW\ Publication Nu.
71-7513. 1971, 458 pp. .

1393 US PUBLIC HEALTH SERVICE. The Health (un«equences of Smok-
ng A Repurtufthe Surgeon General 1972 U S. Department of Health
Services and Mental Health Administration DHEW Flblication N¢
(HSM) 72.7516, 1972, 158 pp

160" U'S PUBLIC HEALTH SERVICE. The Health Consequénces of Smok-
ing 1973 U.S. Depgrtment of Heahh. Education, and- Welfare, Public
Health Services. Health Servides and Mental Health Administration.

. DHEW Publication No. tHSM) 73870, 1973. 249 pp.

(61; U.S PUBLIC HEALTH SERVICE The Health Cunsequences of Smok-
ing 1974 U S. Department of Health, Education. and Welfare, Public
Health Service. Health Services and Mental H-qalth Admnmstratmn
DHEW Publication No. (CDC) 74-8704, 1974, 124 pp.

t62) U'S PUBLIC HEALTH SERVICE. The Health Consequences of Smok

ing 1975 U S Department of Health, Education. and Welfare, Public

Health Service. Health Services and Mental Health Administration

DHEW "Publicatidn No. (CD{") 76-8704, 1975, 235 pp.

(63) US PUBLIC HEALTH.SERVICE Smoking and Health. Report of the
Adwvisory Cummittee to the Surgeun General of the Public Health Sers-
e U S. Department of Health, Education, and Welfare, Public Health
Service. Center for Disease Control PHS Publication No. 1103, 1964,
387 pp

(65) US PUBLIC HEALTH SERVICE Smoking agd Health A report of the
Surgeun General, U S Department of Health Education, and Welfare,

. Public Health Sey(e Office of the Aststght Secretary for Health,
Office on Smouking and Health DHEW Publication Nu +PHS) 79-50066,
1979, pp. 1251

(651 WOOLF, C.R. (hnial findingss sputum examinations, and pulmaénary
function tests related to the %muklngmablts uf 500 women. Chest 66.
652-65Y, L474.

(66) WOOLF, ¢, SUERU. J The respiratory effects of regdiar cigarette

! smuking in wemen Amencan Review of Respiratory Dhsease. 103
26-37, 1971 A

e .

.y .
ERICT - o ‘
/ R

~J

o
—_
(o2
2




. \\'\4 ‘..1\\ .’”‘.

. IVTERACTION BETWEEN b‘\lUKIVG‘A‘\D U( (.LPA.TI()\ AL
"» EXPOSURES~ 3 .

- T ‘1979 Surgeon General's Report un, the l}ealth conse-
quences of smokxhg; ) examines the interaction gf smoking
and occapational exp ﬁlre Waysip which 5mokmg may inter-
act .with the ouwpatmndl environment are described and

- examp]es of these intgractions are discussed. Briefly, these
types of interaction are:

1. Tobacco cts may ‘serve as vectours by becummg con-
.ga.rmnated Wwith toxic agents found in the“workplace, thus
fa,cnlltaf'mg entry of the agent by inhalation, mgestmn and or
skin qJ)so‘rptIon of the agent. . ‘&

2 Workplace chemigalspay be transformed into more harm-

fu) age%zl by smoking. z/ .
. 3 Ce 1c agents in tubacco products and. or smoke m _

a}su inh it the workplace, thus 1ncreasing exposure tosthe

ent . -
i Smoking map «.untn@mto an effect comparable to that \
~which can result fre exposure to t\oxu agen\‘.s found,in the

» workplace, thus causing an additive blologlcal effect.

5. Smoking may act synergistically with toxic agersts found in
the workplace tu cause a much more profound effect than that #
antxupated simply from the sepatate influences of the agent
and smokmg added togethn.r ‘y

6. Smoking may contribute to* accndents . the workpi hd

Although few of the studies discussed 'in the 1979 Sfgeon
General‘s Repurt mtluded enough women to adequate]y deter-

- mine the he: risks of sr@mg. and the occupatnonal environ-
ment, it is rea le to hypothesize that women with the same
occupational expgsure and smoking Behavior as mén would de-

. velop health effé#ts similar to those demanstrated in men. How-
ever, the interaetion of smoking #nd the ¢ccupational-environ-
‘ment and its effect on wémen differs in at least two ways:

First, smaking’ patmr{ls among womeén ard dlffer;ent from ™’
those amung mehk-women are less llkely to smqke and if the,\,

" do, they ‘smoke fB))ver cffgarettes per day, mhale less, and are .
s.more, likely to smoke lower “tar’” and nicotine mgarett,es s

(7,14,1). Second, smoking and occupatnonal exposure may ad-"

versel affed the fetus ol he.heajth of the, %er during preg-

. nancy. Smukmg and uuu'wnal expOsure,,‘}nay also mteract ‘

with methods of contraceptienchosel by, women. ¢
.. This chapter revxe‘Ws each‘of théd/reasons for a differential

health 1mnact' un men and women ahd examines two occupa- -

Jonal exposums v.here interactiong With. smukmg have been «

1

clearly demonstrated‘ for 'wome.Q:workers - :
Q 3 “ A hL .’. = . 171
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TABLE 1.—Smgging habits of working women by title and .

. industry
<o Percent” . .
sof '
- ' Current Percent , ’
e ¢ Female
Labor Non. Ex. 4. . .
Industry Force* - Smokers Smokers _Present Sr\nokerSf7
< . % 1pack =1 pack
. ’ per day ’ per day
Professionals * ) P ) ¢ R
 Health 44 51.2 16.6 25.2 6.9

Teachers . 68 635 . 140 "19.8 T
Other, " 16 ® 53.4 15.1 24.0 - X
Managenal. incl. * . ’ P
Y office, rest..

sales, : .. * .
administrator 67 . 427 16.4 28.0 12.1
* Sales . 62 'i60 - 162 © 300 g0 O
. Clerical ’ * _
- Bookkeepers 1.6 53.1 12.2. 26.5 8.2
el Office machin : .
" 4. " operators o 1.3 528 . 15.7 231 . 84
' Secretariés . 13.3 52.0 14.7 26.3 v 7.0
. All other , 13,2 . 506 . 136 27.5 = 8.3
Crafts ~ .24 46.4 13.1 31.8 8.6
Operatives 118 52.8 10,1 31.6° 7 55
; Servyce o ) e T
Cleaning 2.5 5.9 128 T 4.1
. Food 6.6° 40.0 13.4 . ' 39.8. 6.8
i Health 6.9 52.1 10.5 32._2 5.2 .
. jfjrlvate Household ) . ’ !
: Workers , . 2.8 62.4 « 10.1 24.7 ‘28
»
*Figures are subject to sampling errurs and may therefore not agr?:'e with
thosé in other tables. . .
) i SOURCE: National Center for Health Statistics (6).
s } ' . i « ‘ p , . N Lﬂ v
+  Smoking Patterns in Women < ’ ] -

. N «
The male-female, differences in.smoking behavior and the
change in patterns of smoking behavior in women over time are
reviewed in other gections of this report. It is important, how-
. ever, téconsider the impact of these trends when evaluating the
» interaction of smqking and the erivirgnment. Regular cigarette -
smoking is a behavior that usually pegins between the ages, 12
and 25 (18). 1fs unusual to b‘egin, regular smoking after the age

.
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TABLE 2.7Estimatés of thé percentage of current, regular
cigarette smokers. adults ag®s 20 years and over.
according tdabor force status and occupation and

' sex, US.. 16 '

; . Female * Male
S Total = Total.
*{ - 20+ 20- 44 4564 20% 20-44  45-64
\ - - 3 -
Total 32T 369 348 41y 476 413
-Currently employed 35y 370 361 434 16.8 397
White collar tnt_a] 34.3 23x T 369 36.6 3%.6 35.3 .
Professional B . ,
‘technical N ht ~-
© and kindred  ~ ey 266 327 ' 300 311 - 29y
Managers. & ’ . x : .
admpistrators A -
except farm . 416 12.7 108 410 .46 4 36.1
Sates workers . 3%.1 37.0 12.6 399 . 426 38.0
Clerical & * .
kirdred workers 342 7 3477 360 10.4 10 1\.( 14.2
Blue collar total " 39.0 427 336 504 ' 54.1-\ 443

7 (Craftamén & . .
‘kindred workers 05 6.9 356 180, 52.1 " 416
Operatives and { &

kindred workers 376 25, 312 2.3 . 553 6.2

Laborer. except ’ . “ '
farm 56.3 26, * 337 - 569 ) Wi

. P s ?n , -~
Service * L 390 . 428 372 | 472 51.1 44.8
arm 322 50 ct 369 454 350
~ “Cnémployed CLT 400, 410 392 568 569 338
Usual activity — B .

homemaking . 2090 371 322 NA NA N;A

" NOTE. Unknown if ever smoked excJuded from caleulation. Lt

'Y

*Figure does not meet standakds of rebability or precidion. <
SOURCE: National Center for Health Statistids¢6), W

of 3#X7. In a cohort of individuals born in the Banfe year, a
certain percentage of them will begin smokipg by age.25. The
prevafence of smoking in any birth cohort after age 25 1s pre-
dominantly determined by the rate at which people stop smok-
ing or die. The prevalence chahges over timeffor each 10 year
birth cohort since 1910 for both men #nd women arg-presented
in the part of thig report titled Patterng of Oigarett:‘S;inokmg.
Women first began smoking cigarettes jn large numbers 1f-
mediately before and 'during the Second :5rld War (18). Thus,
* the observed upswing in smoking among women occurred 25 to

o

30 vears after that among men. The birth cohorts with the high-

EMC. * _‘/ .
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TABLE 3. — Occupational distribution of men and women, 1958, by
percent of éach sex employed in each category

s Women .. Men
Professional, Techmcal 156 14.7
Sales : . 6.9 59
Clencal . . 346 6.2
Operatives & Tranqport ) 118 1T
Service 20.7 4 8.7
All Other - f/ 2.5 11.7. .
afts . 18 21.1
* %nagers ) ’ 6(1/ 14.0 -
Total’ ' o 100 100

* SOURCE. Rones'F. (14).

est peak smoking prevalence were born from 1910 to 1930 (men;
and from 1920 to 1950 (wumeg). As these cohorts with high pre-
valence of smuking grow older, they replace cohorts with_ lower|
. smoking prevalencq, Since both occupational diseases and
smokifie related illnesses increase separately®vith age, any in-
teraction between thé two also could be expected to increase
'with age. Mén in the birth cohort fronf 1910 to 1930 are now if
the age range at which a hlgh incidence of disease would be
expected, while those women born from™ 1920 to 1950 are just
.b inning tu'enter the ages at which there is a high prevalence
of disease. As a result, the adverse effects of smoking and occu-
pational exposure would be expected fo occur more frequently
.in men, reflecting this difference in the age of the average male
and female smoker. $his “cohort efféct” might Jead to the er
roneous conclusion that women are protecteﬂ from occupation -
smokmg interactions, just as it Mas been used to suggest that
women are protected from t lung cancers induced by
cigarette smoking.
€, A second difference between male andfemale smokmg hab1t=
. which myAt Be cunsidered is the prevalence of smoking by occu:
‘ pation. Table 1 shows that the prévalence of smoking is rea-
. suna¥ly uniform among women employed in many different oc-
cupations flhe exceptions dre education and household area
workers with low prevakencg and food area workers with hlgh
" prevalence). There is not the marked djfference in smoking
habits between female blue collar and white/follar workers that
has been observed 1n men (13) (Table 2). A ghghtly lower preva-
lence of smuking among professional Women compared to other
vhite collar workers occurs similar to that seen in‘men (7).
The section on behavior in this report discusses the smoking
3nbxts of several groups of health pr'oqusionals. It shows that

. ERIC * - -
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women physicians and psychologists smoke more heavily than
their malé€-tounterparts. Thus, the relative levels of smoking
observed in the two sexes are reversed for these two occupa-
tional groups i1n comparison to the general populdtion (14).
Nurses also have been shown to have a much higher prevalence
of smoking than women of the same age 1n the general popula-
tion (18). A final notakle difference is that,,among women, smok-
ing prevalence doesnot show the sgme matked inverse correla-
tion with socioeconomic status (7)» The reasons for these,dif-
ference® are beyond the scope of this section. However, an un-
derstanding of them forms pert of the background for any dis-
cussion of the interaction of smoking and occupatxona] expo-
sw‘es among women,

. L

P.atterns of Employment N

The pe'rcentage of women 1n the United States work force is
- steadily growing. In 1973 women represented 38.4 percent of the
United States work force and 1n 1978 th at percentage had risen
‘to 41.2 percent (15), ‘ ‘
-\Approxnmately 39 million women are employed outside the
home. Table 3 elearly indicates that the distribution of women
in the labor force by category of work does not parallel that of
men. Women are more likely thfin men to be émployed 1n the
clerical and service categories. Men are more likely to be em-
"ployed in the management, crafts and operatives transport
categories than women, Table 4 hsts the number of women em-
ployed in a wide yariety of occupations, including many of.those
traditionally believed to be hazardous for men. In spite of this
diversity, the bulk of women are employed in a narrow range.qf
jobs. Over one-third of women in the paid labor force are e )
ployed in ore of the 10 job categornes listed in Table 5. All of
these categories have been traditional employment areas for
womén. Thus, the recent gains by women 1n employment oppor-
tunity'have not yet had a substantial impact on the actual dis-
tribution patterns of the female labor force. If a shift does occur
in employment patterns involving greater ptroportions of
women in occupations with significant exposures, we would ex-
pect a cohort effect te be apparent inthe development of occu-
pational illness. That is, those women entering hazardous occu-
patiohs tradition a]]y lnguted to malé worketfs would,be expgcted
to be women newly‘entering the work force and, thus, predomx-
nantly in the younger age groups. As these cohorts age, the
duration of both occupational and smoking exposures would in-
crease. It is only after these newer cohorts reach the ages.where
dlsease is prevalent thg’ we would be able to observe the full
‘ we wose
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TABLE 4. —Number of women in the current workforce,
- ¢ classified by occupation (1978)

# of Wome
in Thousand

A ¥ of Women

Occupativn in Thouv.and:

Uccupa"

Blue coll&r workers—com d

White- <ullav~urker\ ’4 594
Professivnal & Technical £.0%%3
Biologitcal scientysts 22 Laundry and dr) clean:mz
Chemists i operatives. ne A
Nurses, dieticrans, & . Meat cutters anfi butchers.
therapists 1.2%5 \ except manufacturing 1
Health technologists and Meat cutters and butchers.
techpiciany 3513 panufacturing 3
Engineering and ~cience . Mine operatives, n e.c.
-techmcians 132 Mixing operatives
Painters and sculptors %3 Packing and wrappers.
Photographer~ 33 excluding meat and
Managers and adminptra: produce 12
tors, gxcept farm 2,365 Painters. manufaetured
Sales workers - 2868 articles . 3
Lles cle’rk\. Photographic process workers 4
retail trade 1.672 Precision machine operatives 4
Clerical workers 13,456 Drill press operatives 1

Booknevpers 1.660 Gninding m‘achme operatives 1
" Cashiers 1,222 . Lathe and milling machine
Secretartes . 3,561 operatives 1
Typists 1.909 Punch and stamping, pﬁ'es\
Blue-collar wogher« 5570 | operatives: 4
Craft and kindred workers 694 Sawyer 1
Printing craft workers * 91 Sewers and stitchers . 77
'L'phohtere'r\ 14 - Shoemaking machine
Operatives. except & L. operatives ]
transport . 1.317 Furnage tenders and stokers,
Assemblers s 605 except metal
Bottling and carning, - Textle operatives 23
operamf'es 25 Spinners. twisters. and
(‘heckers. examiners, and winders 10
inspectors, manufacturing, 359 Welders and Rame cutters 4,
' Clothing irdner~ and . Winding operatives, n e.c 3
pressers' 1‘01 . All other operatives. except '
¢ Cutting operative, n e ¢ %4 transport 06
’ Dressmakers. except Transport equipment .
factory. 113 operatives ’ 254
Dnilers, earth . 2 Nonfarm laborers 19
R Dry wall installer and Service worker 5?0'1
lathers 1 Private houseMlds < LIy
Fitera, poli<hers. sanders Child care workers 17
und buffers 3% Cleaners and servants 514
Furnace tenders: smelters, Housekeepers 11"
and pourers. metal £ Service workers. except
Garage workers, and gas households 6.90
station attendants 20 Cleaning workers ¥5:
s
Q 16 ‘ .
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Table 4 (continued) I * . )
# of Women # of Woinen
Occupation in Thousands Occupation in Thousands
ST e N .
Service worke_n:.\—com'd Health service workers—cont'd
Lodging quarters cleaners 174 Practical nurses 390
Building interior cleaners., Per»onal service workers 1.302
n.ec 162 Attendants 175
Jamtors and sextons 222 Barbers ' 11
Food service workers 2,951 Child care workers 103
Bartenders 111 Hairdresser and -
Waitdrs’ assistants 15 tosmetologists * 183
Cooks 678 Housekeepers, excluding  ~
Dishwashers %2 ", private households =
. Food counter and Welfare service aides 92
’ fountamn workers 397 Protective service workers 115
Waiters 1,252 Fizefighters . 1
Fooud service workers., . Guards . 53
n.ec , 384 +Police and detectives ) 28
Health service workers 1.660 Shenffs and bailiffs 3
Dental assistants . 128 o -
Health aides, excluding . Farm workers 509
narsing 23% ‘"TOTAL— 38,910
Nursing aides, orderhies. . N
and attendants 902 \\ ¥

NOTE nec 13 an abbreviation for “not eleewhere classified’] and designates
broad categornies of occupations that cannot 'be more specifidally identified.
SOURCE: U.S. Department of Labor (1 )

impact of occupationak exposures (or their mtera tions with

-~ - gmoking)-on the healtlvof women. - - -

¢

E

Because of this cohort effect, any failure to d nstlate an
excess risk of a given occupational exposure in wémen must be
interpreted with considerable caution. It may mean only that
the women exposed were too young and the exposure toe brief
for illness® have yet developed. This caution is doubly impor-
tant for those attempting to demonstrate an.interaction be-
tween occupational exposure and smoking on the development
of disease in women. Thus, little comfort can be taken from the
cUrrent low prevalence of occupatlonal disease in women. It 18
reasonable to expect that any movement of large numbers of

womeén into hazardous t(occupations will be followed, after an -
A

appropnate time lag, by a dramatic increase in the prevalence

of occupatlonal illness in women.
*

The Reproductive Role

A third reason for exammmg the effects of occupational expo-
sures in women separately from those in men 1s the difference

»
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TABLE 5. — Most common'female job categories, b) percentage of
the female work force emploved

0

7 ~
: . Percent of ‘ Percentof
* ‘ ’ Female ; . Female
Job . Work Force  Job . Work Force
+ .
Secre:an : %5 Private Household .
. Worker ' 29
Retail Sales Clerk 13 Registered Nurse 28
Bookkeeper ’ 13 Elementary School
: Teacher 28
Waitress 32 Typist ‘s 26
. Cleanihg Workers 22,
) Cashier 31 - Sewer & Stitcher 20
SOURCE "Rones, P, LY / : %
> < ’

in their reproductive “roles. Toxic oscupational exposures in
both men and women can reduce fertility and increase fre-
quency of teratogenic gffects (see Table 6,. In addition, however,
the 9-month duration of gesta'? \Qronde§ many opportunities
for the fetus to share any adverse toxic exposure of 1ts mother.
These risks may interact with the -’w/'ell estabhshed risks of
cigarette smoking during pregnancy d/xscussed elsewherein this
report. Table 6 provides a list of hgzarddus substances 1n the
work environment, some of which,are suspected of having ef-
fects on reproductlon :

Another specific concern for women 18 that of comtraception.
Substantial numbers of womex in-the United States use oral
contraceptives (18). These drugs have beén shown to interact
with cigarette smoking to pfoduce a greatly increased risk of
cdrdiovascular disease, as discussed in this report. In addition,
it1s possxble that oral contyaceptives may interact in an adverse
manner with physical of chemical agents found‘in the work
place, or that the comb)‘natxon of smoking, occupational expo-

ure, and oral contrac p*tlve use may bear special risks. The
ahswers tothose questions can be found only through the studv
of populations of working women.

One' study approaghed this issue by exammmg the hea]th
status of women invglved 1 the manufacture of oral contracep-
Mives. Pdller, et al. have'shown that women working in the man-
ufacture of oral ¢oftraceptives absorb egough of the drugs to
influence the clotfing mechanism as well as alter menstrual
function (12). U fortunatelv, the risk of cardiovascular
disease —and the effects of smoking in relation to it—could not

*be estimated 1n this population. Because of the estab¥ished ex-
cess risk of cardiovascular disease from concurrent smoking

]
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and oral contraceptive use, exammatnon of cardiovascular risk
in this group would be of interest.

The preceding dlscusswn presents several areas where
female-male differences may significantly limit the direct
apphcabnlltv of the results of male smoking studies to the

* female population. These areas of potential difference present
reSearch questnons that justify significant, opgom;f research
a(!l\itle&

Sperific Interactions Betweén Occupational Expwsure and ’
Smpking R

A review of all the potential risks of occupational exposure for
women is beyond the scope of this section. Table.6lists a number
of agents found 1n the occupational environment and their ob-
served organ toxicity. Table 7 presents selected pulmonary 1r-
ritants and sénsitizers in specific occupational sg\tmgs 1o rdla-
tion to the number of women employedin those settings.

" There is ligtle specific data on the health effects of & givel\
occupatnonal exposure in women. Two clear exceptions’exist —
exposure to asbestos aggl to cotton dust. The datg,from studxes

of women exposed to these two compounds proz_xde examples of

F estaphshed interactions between smoking and occupational ex-

posure 1 women.

' ASBESTOS

Sehkoff et al. prospectively followed a group of 370 maie as-
Sbestos insulation workers. They demonstrated a multiplicative’
effect of asbestos exposure and cigarette smoking on the rsk of
development of lung cancer (4,13). Workers who smoked agar-
ettesdeveloped lungcanceratarate 92times that of non-exposed
nonsmokers. They observed no deaths from lung cancef among
87 nonsmokers and 24 deaths from bronchogenic cancer among
283 regular smokers, a number well in excess of the 3 deaths
expected. Newrouse, et al. followed affohort of 900 women first
employ ed between 1936 and 1942 i in an asbestos fattory making .
h textiles and lnsulatlon materials (2,10,11). They analyzed
the group’s mortaht} experience between first employment and
1968, with a minimum of 26 yedrs’ follow -up.»There was an ex:
cess overall,Mortality partly accounted for by deaths frbm
cancer, observed even among those who worked 1n jobs with
low-to-moderate exposure to asbestos. An excess of cancer of
‘the lung and pleura was found among those who were, severeiy
exposed and whegt had worked less than 2 years. In the group,
- 'with severe ure for‘more than 2 years in the factory,
excess deaths from cancer of the lung,pleura, and non-

\(oll . 1§y - 1
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TABLE 6.—Chart of toxins and effects
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neoplastic respiratory disease were vbserved. The authors cal-
" culated the excess annual mortality due to lung cancer.'When
workers with low-to-moderate exposure experienced a nrean ex-
cess lung ¢ancer mortality of 63 deaths (per.100,000 years’ expo-
sure). Those severely exposed for less than'2 years experienced
an excess of 44 deaths, and those severely exposed for 2 years or
longer experienced an excess of ‘241 deaths. Interestingly, an
‘examination of deaths did not reveal any significant association
&with age at first employment in the asbestos factory. In the
“sub-sample of\workers whose smoking histories were available,
those women who had both smoked and were heavily exposed
had a risk of developing lung cancer over 30 times that of non-
exposed nonsmoking women. The authors concluded that the
data suggested that asbestos and cigarette smoking exert mul-
tiplicative rather than merely additive effects.
In summary, the data on smoking and asbestos exposurenn
women closely resemble the findings demonstrated for men.

(;O'I"I‘ON DL"ST ]

Approximately 250,000 women were employed 1n the textile
industry in 1978; that population included approximately ,
100,000 women engaged in spinning, twisting, and winding op-

‘ erations. Byssinosis is a synd®me charfcterized by tightness of
the chest and shortness of breath in workers exposed to dust of
cotton, flax, and hemp. In addition to these acute symptoms,
workers have been found to develpp chronic- bronchitfs, and
somre become severely disabled by their obstructive lung disease
(3). Berry, et al. studied the workers in 14 cotton and 2 man-
made fiber mills in England (1). They found that men had a
greater prevalence of byssinosis than women, and that smokers
of both sexes had 1.4 times greater prevalence of byssinosis
than nonsmokers. Byssinosis prevalence was also positively as-
sociated with length of exposure to cotton dust in both women
and men and was positively associated with dust level in the
working environment in women. Berry, et al. were unable to
determine if the observed difference in prevalence by sex repre-
sented a difference in physiologic response or differences in oc-
cupationz?l\jxposure. They also found a higher prevalence of
bronchitis il exposed versus nonexposed workers of both sexes.
Smoking wo}kers had hi%r bronchitis rates than nonsmoking
workers. )

Bouhuys, et al. studied 645 active and retired cotton textile
workers (including 372 women), aged 45 and oldermawho had
worked an average of 35 years. Their respiratory symptoms and
flow-volume curves were compared to those of com munity resi-

181
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TABILE7 Fxample of pulmonary irritants and inorganic sensitizers in varivus vccupativns whgwm w

,

Severe
pulmonary irntant .

Berylhium & Compounds

Phosphorous Trichloride

Tellunum (Hexaflouride)
4 Zinc (Chlonde fume)

Ammonia
Chlonne
.Ozone
Sulfunc Acid
Urahium Compounds
Yanadium Cempounds
(Pentoxide)

Acrolein

Ammonia
Cadmium dust
Chlonne
Chromates
Dichloroethyl ether
“‘\“1 ' ne Oxide

E Mc‘zen Chloride

Aruitoxt provided by Eic:

‘ . T # of wom
employe
’ Inorganic n’
sensitizers Occupation thousany|
Platinum Salts Electronic Machinery, ° -
' ’ Equipment & Supplies 890
— Hoasehold Appliances 67
—Radio, T.V. &
: Communication Eqﬁipmemnt . 216
—Electrical Machinery,
. . by Equlpmeqt & Supplies €04 .
Phthalic Anhydnde ‘ . Professional & Pho
graphic Equipment
Watches \ : 238
. —Scientific & Contyolfing )
Instruments 85
"\\'_ —Optical & Health Services
Supplies 119
— Photographic Equipment
d\ Supplies 36
Cobalt, metal Rubber & Misc. Plastic
fumes & dust Products . 2567
Phthalic Anhydride —Rubber Products . 86
— Misc. Plastic Products 17

L
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Severe ~ -
pulmonary irntant

Inorganic
sensitizers

# of woj
- - employ
in
Occupation . ’ thousa:

Hydrogen Fluoride

Hydrogen Sulfide )

Phosgene - ’

Phosphorous Erichlonde -

Phthalic Anhydride

Sulfuric Acd

Tellunum (Hexafluoride)

Zinc Compounds = :

Ammonia " Phthalic Anhydnde
. Polyvinyl Chlonde

Chromic Acid & Chromates

Chromium, metals &

insoluble salits

Hydrogen Sulfide » .

Phthalic Anhydride

Sulphur Dioxide

Ammonia
Cadmium dustfumes
Chromic Acid & Chromates
Chromium, metal &
insoluble aalts
Fluonne
Hydrogen Chloride
Nitrogen Dioxide 1
Sulfuric Acid
Zinc Chloride fumes

o Q ‘
ERIC 1

Aruitoxt provided by Eic:

*
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)
Leather & Leather Products 177
— Footwear, except rubber 13
— Leather Products, except s
footwear 40

Fa'mcated Metal Products . 299

—Cutlery, hand tools, & * /
other hardware

— Fabricated structural

metal products 78
— Screw machine products 26
-~ Metal stamping 43
— Misc. fabricated metal !

products 16§
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TABLE 7.—(Continued)

-~ \
.
. i #of womr
i employe
Severe Inorganic . n
pulmonary irntant sensitizers QOccupation thousan

Cﬁlonne >
Hydrogen Fluoride

Chlorine ¢
Chlonne Dioxide .

Chromium, metal &
insoluble galts

Nitne Acd

Sulfur Dioxide
Sulfunc Acd

Ammonia
Chl/onne

Beryllium & Berylhum
compounds '

Chromic Aeid & Chromates

Chromium, metal &
insoluble salts

Iodine

Selentum Hexaﬂzorlde by

Zinc Chloride fughes
Q

ERIC

Aruitoxt provided by Eic:

~

Detergents
(Enzymatic)

Detergents
{Enzymatic}
Cobalt

Cobalt, metal

. fumes & dust

Detergentes
{(Enzymatic)

Platinum Salts

Personal Services

—Laundenng, Cleaning, & -

other Qarment Services 231
~— Beauticians 492
Private Households - 1,217
Hotels & Motels 424
Profeggional & Related '

Services 11,931
— Hospital Workers 2,866
~— Offices of Physicians 506

v —Pffices of Dentists ' 242
——/\ Health Services 473
— Convalescent I nstitutions 869
192
v
/
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) . ’ - # of w
N - emplo
Severe Inorganic n
pulmonary irritant sensitizers : Occupation N thous
Amniona ", Cobalt dust (l Textile Mill Products 4
Antimory ' Phthalic Anhydride —Knitting Milis |
Bromine tos — Yarn, thread & fabric mils 4
Cadmium dust fumes .’ — Mise. Tex‘ile mll products
Chlonne Apparel & other fabricated
Chromates 1 textile products C. =
Cotton dust, raw —Apparel & Accessories ¢
Dichloroethyl ether . - — Muse. fabricated ¥
Dinethy lamine ’ textile products .
Ethyle¢ne Chlorohydrin
E(h_\lrnt‘ Oxide )
Hydrogen Sulfide
Methy! Bromude , .. -
Nitne Acid ' . . /
Nitrogen Dyoxide .
Sulfur Dioude , . o .
Sulfune Acid . * . .
Zine Chloride fumes ’ ‘.
Hydrogea Sulfide Meat Products 129

SOURCE: National Clearinghouse for Smoking and Hialth (8), Rones, P. (14), Stellman, J. (16).
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dents who acted as controds €4 Tentle worhars of hoth sond
hid spemificantly increased prevalenoe of Chitonag cough, whe
g, and dyspoea, Work i the rextide matls was the magor v
able awssoctated with symiptom provalgnoe, with stohings us
additsonal signiticant vartable The "ang tun o data co
firmed the assoaation o oty okany and worlang on the ool
< with decreased langfunction, Non e g temnade warhors we
shehtlymore Bhely to report chiron -wu N H. i notstiok
men, but smohing made o hers wen T adine 1 Uaice as hikely
report this symptom as <mok m;v Wotie N Siaiat patiern wy
seen forwheezing and chest tyefitne - bt ot tag dy spnie .
Kelburn, ¢t al studied the provalonee of by ssitinsgs and biro
chitisan Lot women textde warhe e~ arad -howed an ifte raect
of smoking and wor Rovsposure in |um|m iy a birher proesadens
rate of both by ssinosis and B bt at wiven dust level G
In ~umnuny, women have cleaaly Bboen ~hown to hinve

higher rish of developngr I-\“num« iremc bronchitis, o
chronw obstructive lung discase hocguse bf exposure to cottd
dust 1in the wor l\‘huv Crzarette stohttie has been shown
interact with sonly worh expusures to inerease this nisk, @
thougrh it 1s not establishied whedher this interaction is ug,hlm\
or multiplicative. Men employed i occupations where they al
eXpusedd to cotton dust have a greater presalence of bronehit
and respiratory disability than women. Clarification 18 nece|
sary to determine wheth& this 1s a sex dnffurcnce or u i
ference in exposure (vither veeupativnal’or smukmg)

P
v v

Summary ° :

1 The 1979, Surggun General's Report identified the ways
which smoking cx(arettes ma), interact with the occupation;
environment. They include: ‘
G a) Fucilitation of absorption of physical contamination |

-cl;:.lrette% ' A .

hy Transformation ofwurkplace chemicals into more tox
sulfStances, .

c) Addition of the expusure to a tuxic constituent of ti
hacco smoke to a concurrent exposure to the same cot
stituent present in the workplace,

d¥ Addition™of a health effeet due to environmental exp
sure to a similar health effect due to’ smoking,

~) ¢ Synergy of exnosures, and .

) (‘aus.xtiun of accidents.

. Women are entering vecupational envirynments witl
grouter frequency, and thus may he exper wnung qneater expu
sufes to physicad and chemical agents,

-
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3. Cohorts of women with a greater prevalence’of smoking are
currently reaching the ages of maximal disease occur™®ace, re-.
placing earlier cohorts with lower cigarette exposures.

4. Physiologic differences in hormonal status between males
and females constitite a potential source of differing responses.

5. In the workplace women who are pregnant present a
9J-month exposure opportunity, including potential teratogenic
and perinatal mortality effects.

6. Concurrent exposure of women to smoking and asbestos

-resultﬁd in a clear excess of cancer of the lung.
»7. Women smokers eéxposed to cotton dust run a higher risk of
4 _developing byssinosis, bronchitic syndromes, and abnormal
pulmonary function tests than nonsrooking women.

Lo
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PREGNANCY AND INFANT HEALTH

Introduction ¢

A woman who smokes during pregnancy not only risks her
own health, but also changes the conditions under which her
baby develops. Studies have identified specifie areas 1n which
the effacts of maternal smoking.during pregnancy may occur.
These include fetal growth, most often.determined by compar-
ing birth weights of smokers’ babies with those ©f otherwise
sinfilar nonsmokers’ babies; spontaneous abortions, fetal
deaths, and neonatal deaths; pregnancy complications, includ-
ing those that predispose te preterm delivery, possible effects
on lactation; and long term effects on surviving children. The
relationships between maternal smoking and these outcomes
have been established by clinfcal, pathological, and especially
epidemiological studjes. Understanding of mechanisnrs by
which smoking may. produce the observed éffects has been
gained by physiological studies in humans and experimental
studies in animals. ) '

'The Chapter on Pregnancy and Infant Health ih the 1979
Surgeon Generalis Report is a detailed review of past studies of
the effects of smoking in pregnancy, with a comprehensive bib-
liography. This'section summarizbs current knowledge 1n major
areas of study, describes important new studies, and points out
areas requiring further resgarch (146). .

Smoking, Birth Weight, and Fetal Growth s :

Babies borny to women who smoke during pregnancy ayé, on’
, ‘the average, 200 grams lighter than babies born to comparable,
women who do not smoke. Since 1957, vthen Simpson reported -
this finding from her oﬁginal stugdy (138), it has been confirmed
in more than 45 studies’of more than half a mjllion pirths (146).
sults of these studies are expressed as mere'Sx birth weights of
stirokers’ and nonsmokers’ babies of, alternatively, as the per-

-

céntage ‘of babies who weigh less.than 'a specified amount, usu-
ally 2,500 grams. . .
To illustrate the association between maternal smoking and
an increased proportion of low-birth-weight infants, the results
. of five studies witlt an aggregated tatal of almost 113,000 births
in Wdles, the U teé) States, and Canada are summarized in
Table 1. In theg€ populations, 34 to 54 percent of the mothers
smoked durilgg};)regnéncy and on the average the smokers had
twice as many low-birth-weight babies as the nonsmokers. Also
,in these po)?ulations, from 21 td 39 percent of the incidence of
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T ABLE 1.- Birth weight under 2,500 grams.by matemal smouking hablt relatne and attributable nska dern:
from published studies

s »
Nonsmokers * Smokers - “Births < 2,500 grams Reldﬁve Aptnt
1 * ., - Non- risk * able
. - . Propor- smoker Smoker smoker: | nsk
Study - No. . *No. ~ tion (%) (%) . nonsmoker (%)
L) N
Cardiff ! ’ 7,176 6,238 465 7 4.1 8.1 1.98 31
US Collaborative ) )
White . . <. = 8,466 ‘f 9,781 536 P 4.3 9.5 2.21 39
Blatk | 11,252 1717, 409 10.7- 175 . © 164 Y)Y
. Cabforma, Kaiser:t L ¢ * . ! /"«
_Permanente y ' L :
Whlte ' K 3,189 2,145 .402 3.5 6.4 1.83 25
Black 934, 479 .338 o 6.4 34 7 2.09
Montreal » 3,954 L. 3,004 ° ' 432 5.2 M4 2.19 £ 34
Ontario 27,316 21,062 * 435 4.5 9.1 2.02

ERI!

Aruitoxt provided by Eic:

*Percentage of total birth weights -~ 2,500 gm attributable tu maternal smoking. Attributable risk in population = bir- 1) divide

b(r- 1) +1 where'b = proportion of mothers who smukg apd r = relative risk of low weight = smoker rate-nonsmoker rate.
SOURCE: Meyer M.B. (86).
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than did previous pr
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+ These studies show that tkge relationship between smokin

- and reduced birth weight s independent of all other factors the

influence birth weight, such as race, parity, maternal siz
socloeconomAc status, seX of child, and other factors that hav
been studied. It 15 also independent of gestational age. There
a dose-response relationship: that is, the more the woma
smokes during pregnancy, the greater the reduction in birt

. weight. If a woman gives up smoking by her fourth month «

gestation her risk of delivering a low-birth-weight baby 1s sim

lar to that of a nopsmoker. * .

t M 4

PLACENTAL RATIOS -

Analyses of placental weights by maternal smoking hab
have noted that these weights were either not affected or wel
less affected by maternal smoking tham were birth weight
(57,61,91,104,155). The placental ratio, the ratio of placert:
welght to bitth weight, tended ¢o be larger for smokers thanfc
nonsmokers, mainly because of the dose-related reduction i
birth weights with Increasiny number of cigarettes smoked.

Wingerd and colleagues have studied placental ratios base
on data frem 7,000 pregnancies among members of the Kaise
Foundation Health Plan in Oaklag, Cahfo?m (156). Smokir
information was obtained early in pregnaricy, and placent:
were handled according to Benirschke's standardized protocc
Figure 2 shows placental ratios by smoking level and gestatic
for smgle live births. At each gestational age, from 37 throug

43 weeks] the more the mother smoked during pregnancy, t}
higher was the placental ratio. These ratios were higher fj
black than for white women and tended tosincréase as matern
hemoglobin level decreased~(156).

Chnistianson's recent report, based on standardized examin
tions of these placentas, has shown that the increase in place
tal ratio with maternal smoking level was due to considerab
decreases 1n mean birth weight, accompanied by shght i
creases In mean placental weight, In addition, smokers’ place
tas were significantly thinner than those of nonsmokers, a1
thelr minimum diameters were larger (19). P

Maternal smoking leads to significant mcreas“es‘m ca
boxyhemoglobin in maternal and fetal blpod, with a conseque
reduction 1n the okygen carrying capacity of both, and a redy
tign of the pressure at which oxygen is delivered to the fet
tlssues 170,72,146). Christianson discusses the similarity t
tween studies of placental ratios by smoking level, altituc
materng]l anemia, and maternal cyanotic heart disease. S
. suggests that the changesin placental ratio represent an &ds

194
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FIGL;RE 2. — Ratio of\placental weight to birth w’eight by length of
gestatign and maternal smoking category

’

SOURCE: Wingerd, J. (156). *

, - “ ‘.

tation to relative fetal hypoxia (19). An adaptive advantage for

survival might occur becduse a larger placenta with an in-

creased area of attachment would déliver more oxygen, and a

smaller fetus would havé a decreased oxygen demand. If s0,1t1s
" extremely important to know whether this reduction in size 18

accompanied by any long-term costs in later growth and devel-
\opment.
1

GESTATION AND FETAL GROWTH

I 1 In early studies the consistént finding that mean birth

# weights were lower and the frequency of births under 2,500

ams higher for women who smoked during pregnancy than

r similar nonsmokers raiSed the obvious question of whether

\ this might be due to a smoking-related reduction in gestation.

*This is not the case. Studies consistently show that mean gesta-

tlon is minimally reduced by maternal smoking (less than 2

dpys) (3,13,146,159) and that birth weight is lower for infants of

sinokers than for infants of nonsmokers at each gestational age
(8,15,83,146). ! ¢ Ty

2
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The-finding that maternal smoking does not cause an over
downward shift in thefdistribution of" gestatlonal ages, as W
shown for birth weightls bf smokers’ mfants leads to the cong|
sion that the lower weight must be due to direct retardatlon
fetal growth. In other words, these infants are small-for-dat
rather-than preterm. The type of fetal growth retardation :
soclated with maternal smoking is characterized by an abn
.mally short crown-heel length for gestational age (89,9
Smokers’ babies are smaller than corresponding non
babies 1n all dimensions measured, including le
cumference, chest circumference, and shoulde

, (10'30,31,52,57,61,102,104,146,157). ~N
) Previous studies. of these measurements at birth have |
- ferred that birth size reflects the rate of fetal growth; thish
been confirmed by a deﬁmtlve study 1n which fetal biparie
diameters, were measuyed serz.a-lly durlng gestation. Perss
and coworkers studied 5,715 pregnandies pruspectlvely, maki
ultragonic measyrements of biparietal'diameters (BPD) from
t.. 20 weeks through term. Sepadate growth curves of BPD we
‘constructed for fetuses of smokKers and.noﬁmokers who we
denvered between 266 and 294 days after the last menstn
period. The BPD increased faster in the nunsmoking group; t
difference from the*sméking group was significantly appare
from the 28th week and wa&positively carrelated with the av
age number of cigarettes smoked (Figure' 3). Measurenier
taken at §Pth showed that the distributions of birth weigl
afnd lengths shifted downwards in proportion to the level
smoking. Figure 4 llustratés thes shift (114). These findings |
roborate Miller’s characterization of smokers’ babies as n
mally proportioned but short s well as light for dates, a
smaller m all dimensions than babies of nonsmokers {90). T
data are alsu consistent with the speculation that.relative fe|

x1a results 1n a sluwer mitotic rate, a baby with fewer ce|
andf reduced oxygen démand. .
’ k v .
LONG-TERM GROWTH AND DEVELOPMENT

Pussible long-term consequences of maternal smoking duri

. pregnancy are also of concern. Several long-term studies p

vide evidence that children of smoking mothers have slight k

measurable deficiencies in physical growth, intellectual &
emotional development, and behavior (95). )

. Because thesq complex vutcomes are affected by many kno

and unknown factors, it is important to take these o6ther fact

» Into account in any attempt to measure long-term effects

maternal %mukmg Several well-controlled stu?ales have’sho

. [C . Q02
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that the physical growth of smokers’ babies rem(ains behin
that of nonsmokers’ babies as measurdd at 7 to 14 days (31);
year, 4 years, and 7 years (pairs of births matched forrace, dat
of delivery, maternal age and education, and sex of child) (52);
years Gidjﬁsted for other factors) (157); up to 62 years (prospe
tive study) (35); and at ages 7 and 11 (follow-up studies of tk
17,000 children from the Brittsh Perinatal Mortality Study, wit
the adjustment for other social and biclogical factors) (16,30,33

Associations have also been noted between maternal smokin
and defielencies i neurological’and intellectual development «
the child. Hardy and Mellits gnalyzed findings for 88 pairs ¢
childrep of smokers and nonsmokers, matched for race, date «
delivery, maternal age and education, and sex of thé child. A
though they reported no significant differences in intgllectuz
function between children born to smoking and nowsmokin
mothers, the direction of difference on almost all tests was i
favor of the nonsmokefrs’ babies. Fewer smokers’ tha
nonsmokers’ children had normal neurological status at age
year, both 1n the original 88 matched pairs and in the additionj
set of 55 p3irs of children of smokers and nonsmokers, matche
for birth weight. as well as for the other cited factors. In bot
kbts, smokers’ children had lower scores on the majority of tes
of intelligence and intellectual function at ages 4 an(ﬁ? (52,14¢€

Similarly, Dunn evaluated neurological,‘intellectual, and b
haviora) status in a prospective study of low-birth-weight 1]
fants, including 76 who were “small-for-dates” (term and pr
term), 92 “truly‘p;e‘ﬁ\ature" (preterm with birth weight b
tween.11 and 89 percentile) and 151 full-birth-weight contr
infants*Neurological abnormalities, including minimal cerebr
dysfunction and abnormal or bprderline, electroencephal
grams, were shghtly more common.among children born |
women who smoked (Table 2). v ¢ .

In a battery of psychological tests, the mean scores of childre
of nonsmoking mothers were better than those of smokers’ ch
dren 1n 45 out of 48 correlations, and the difference was signi]
cant in 14 of these. Some significant differencés in favor
nonsmokers’ ch_ildren' were also demonstrated with fespect
behavior ratings and school gacement (35). These Fesults a
very similar to those of Hard®and Mellits in that the directir
of the differences was almost always in favor of the nonsmoke:
child. . . ‘

Small numbers and population selection factors were not
problem 1n the longitudinal follow-up of the population ofi;
nally included 1n the British Perinatal Mortality Study, co
prising approximately 17,000 births, an estimated 98 percent
all births 1n England, Scotland, and Wales during the week

a . R , ‘ !
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"TABLE 2. — Incndence of neurolbgical alinormalities at about 632
years, by maternal smoklﬂk habits :

¢

Pércent of Children with

~ / ¢ . . Diagnosis
’ - ' . LR Maternal Smoking Habits  »
* Diagnosis * - .\ * .. e Smoker Nonsmoker P
Minimal cerebral dysfunction . ' + 200 11.0 ) <.05
Total neurological abnermalities 29.4 19.5 <.05 '
EEG borderline or abnorr?a g
" Lof®irth-weight children 46.3 32.4 NS
' Full-pinh-weiglf‘t children 28.2 216+ ' NS
NS.= not signifi . , e . :
SOURCE: Duny/ H. G (35) ) " ﬁ,.
- V- . ! bl

rch 3to 9, 195& These chﬁren have been traced and studied .
\ at ages 7 and 11, to describe their behavior, their health
theu' physical development, their educational - standar(fs and '

mental problems due to maternal smoking during pregnancy
were found, and these increased with the number of ?garettes
SmOde - + '

Children wh’ose mothers smoked, 10 or more c1garettes a day
during pregnancy were on average 1.0 centimeter shorter and 3
to5 months retarded in reading, mathematics, and general abil-
Jty, as‘compared with the offspring of nonsmokers. After allow-
ing for assoc1ated social ‘and biological factors, a\l{ of these dif- |
ferences wete highly significant, as illustrated in Figure

(p=<0.001).(16,30). - -

* Denson’scase-control study of hyperknnesns reported a hlghly
significant "association 6f hyperkinesis with heavy maternal
smgking, which at a mean level of 23.3 cigarettes per day was
more than three times the average for two control groups. The
authors c¢oné¢luded that¥heir findingswere “consistent with the
hypothesis that" smoking during pregnancy is an important
cauge of the hyperkinetic syndro 1 (31). .

A recent comparison by Saxton f behavioral patterns of In-
fants of mothers who smoked during pregnancy with infants.of |
mothers who did not smoke found that these patterns can be
1nfluenced by smoking in pregnancy, and that the auditory
senses are particularly affected, Fifteen smokers of more than
16 cigarettes per day and 17 monsmokers were selected for
study, matched for maternal age, social class, and parity. All
v%ants Wie spontaneous term deliveries of normal birth

ght. Sex distribution, length of labor, analgesna, and obstht-
rical factors were sumllar for the two groups. Examlners who did

~

} *

their home enviroriment, At dges 7 and 11 years, physical and -

2
<

9
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FIGURE 4.—Distribution of birth lengths :

SOURCE: Persson, P.H. (114). - ', -

not know the'smoking status of the mother evaluated the in
fahtssat 4 to 6 days of age, using the Brazelton Neonatal Behav
1oral-Assessment Scale. The scale includesa total of 20 tests anc
maneuvers, While many of these showed no statistically signifi
c‘ant‘dlfferences, audigory. tests or tests with auditory compg
nents were signifd different. Recorded “overall’im
pregdions” of the 3 f the end of the test showed that the
smgkers’ 1nfknts Mowards “irritability, decreased abilit;

., for self-control, and a genéral.lack of interest, whereas th;
) non'smyke.rgr, ifffants tended to be less irritable ‘dnd bette
o orented.” The author concluded that some effect on the norma
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hearmg mechamsm had occurred in mfgmts of smdkers, possi]
due to a, hypoxic effect of carbon monoxide on the cochle
organ dunng development (132). w

These studies suggest unfavorable effects of\maternal sm
ng during pregnancy on the chl.ld long term growth, intell
tual development, and behayi racteristics. Althou
these changes are ﬂlffl(,uﬁj{stlfd ecause of the vast compl
ity of pOSSIble antecedent and Con"foundmg variables, h:
prionty should be g1'»$§n to ghtammg conclusive answers abi
the longkerm _consequences of fetal gxposure to cigare
smoke: "; “ .. .

.
e .

ROLE OF MARERNAL WEIGHT GAIN,

In,the search foPmechanisms through which maternal sm
ing reduces birth weight, the question has been asked whetl
it might be an indiregt result of reduced appetite, less intake
food, and lower maternal weight gain (84,127). Several ea

»

“studies reported no differences between smoking and nonsm

ing woren in intake of food or in weight gain, and conclu
that. the effect of mdtegnal smoking on blrth welght was

mediated in this vkay (146)

. 202

Meyer analyzed the relationships between maternal smoki
Bitth weight, maternal wejght gain, artl gestation, using d|
based on 31,788 births from the Ontario Perinatal Morta|
Study (106,107). She found a significant downward shift in |
disttibution of blrth‘ weights as maternal smoking level
creased; but no sn;mlar shift in the distribution of mater
weight gain with smokl g. Whereas the usual strong relati
ship between the proportion of births under 2,500 grams :
maternal smoking level was found, there was no similar tre
for the proportion of mothers who gained less than 10 pou]
during pregnancy. Finally, the proportion of infants weigh
less than 2,50Q grams increased directly with the amor
smoked within each aternal weight gain group from less i
5 pounds to 40 pounds or more, as shown in Figure 6 (83). Fy
Figure 6, one might conclude that smoking has a more |
nounced effect on low birth wejght when maternal v.elght g
during pregnancy f less than 20 pounds. :

Other studies have indicated ‘a lack of relationship’betw;
smoking and maternal weight gain, while demonstrating a
rect\‘elatlonshlp bétween smoking and fetal growth rate.’
German prospect{ e study of 6,200 pregnant women, examij
every mronth from the first trimester through delivery, shot
no significant.association between smoking habit and V('el
gatn. The usual relationships were found between smokxf)g

'y s . = N
o208 o
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FIGURE 6.—Percentage of birth weights under 2,500 grams by
maternal smoking level withjn maternal weight gain
group (five-pound intervals) by hospltal pay status. *
Births of 38.+ weeks gestation (Ontario study)

SOURCE: Meyer. M.B. (83).

L

stall- forﬁdates babies, with general retardation of weight,
length, and head circumference in proportion to the number )sf
cigarettes smoked during pregnancy (80). Miller and Hassanein
also found that the effects of sP;nokmg on fetal growth did not
appear to be related to maternal nutrition (93). Persson's study
showing retardation of fetal growth of smokers’ babies by ser1al
measurement of biparietal diameters and by weight, length,
and other meastrements at birth showed that the low birth
weights,were independent of maternal weight gain. These au-
thors concluded that the fetal growth retardation resulted from

a direct pharmacclogical :?fect of smokihg on the fetus “rather
than an influence resulting from nutritional deprivation” (114).

" Hajeri and colleagues studied materpal weight gain in 105

" smokers of 10 or more cigarettes a day.with a control group of
nonsmokers who were similag with respect to gestation, age,
height, parity, anrmaternal weight at conceptlon Birth
welghts specxﬁc for sex, were sxgmﬁcantly higher for infants of

. > ~203
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" group of white nonsmokers and higher than the total group ¢
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TABLE 3. ‘B.lrth weight under 2 300 gm by maternal. smokmg

N

and prepregnant welght . . )
%
Births < 2,500 gm per 100 *
Total Births
. ', Maternal Smoking "Ratio
(Packs per day) Smoker:Nonsmoker
Prepregnant Total ? N ' K.
Weight ~ Births 0 <1 1- <1 1~ -
<120 1b :
(<54kg) w . 18935 6.1 fo.2 15.8 1.7 26
120-1341b )
54-61 kg) * , 19,798 4.2/- 6.3 9.5 L5 2.3 '
1354 1b. . )
(>61 kg) 10.456 33 ., &1 87 1.6 2.6
" 4

SOURCE: Meyer, M.B. (86). ’
nonsmokers, with a mean difference for boys of 330 grams an(
for girls of 320 grams (p<.01y). Mean extrauteral weight gain
calculated as the difference between maternal weight gain ans
the werghts of fetus apd placenta was 7,044 grams for smoker
and 6,899 grams for nbnsmokers ¢49). -

Garn has compared mean birth weights, specific for gesta
tional age, of babies of obese smekers; all nonsmokers, and al
smokers, using data from the Collaborative Perinatal Project o
the National Lnstitute ¢f Neurological and Communicative Dis
orders and Stroke (\TIN‘CDS) ©Obesity was defined as the top 1]
pereent of the diStribution ofgprepregnant weights, shown sepe
rately for black and white women. Babies of the 1,383 obes
white smokers had mean birth weights similar to the tota

white smokers. The 1,001 obese black smoking mothers haq
balgi)is whose mean birth weights were generally higher tha:
those of all black nonsmokers, leading Garn to conclude t
“maternal obesity (weight-defined) apparently é&.‘lnteract‘s th
smokmg effect on the conceptus™ (43). Because birth welght i
strongly corgefated with maternal size, a more appropriat,
comparison would have been between mean birth weights of th]
babies of obese smokers and the babies of obese nonsmokers
That such a companson would show the usual relationship t|
maternal smoking level is suggested by Meyer’'s analysis ¢
birth weight by maternal smoking and prepregnancy weigh
(Table 3). The correlation between maternal weight and th
proportion uf loy-birth-weight babies is clear at each smokin;
level, and\the independent relatiefship betweets smoking leve
and low birth weight is elear at eéch level of maternal wglghi

f’U“”_»
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TABLE 4.— Mean birth weights in successive pregr_t_aricies to the
same women, by smoking habit

)
N Mean
SmoRing Habits  Smoking Habite ‘MM
First Second * Difference
pregnancy pregnancy N # 1 #3  2nd-lst (gm)

A

AY 0 ——
Smoker Smoker" 886 3204 3228 -24
Nonsmoker Nonsmoker . 988 3356 3388 +32
Difference: Nonsmoker - Smoker(g:n) +~152 -~ 160
Smoker  “ Nonsmoker 119 3371 3381 ~110
Nonsmoker Smoker 108 7 3323 3265 -58
Difference: Nonsmoker - Sl‘npker‘(gm) +52 ~116 ’

: SOURCE: Naeye, R. (93). P .
The relative increases in the proportion of low-weight births
with light and with heavy smoking are almost identical in the
three strata of prepregnant weight (86).

Studies of birth weight, maternal weight, and maternal
weight gain should also be carefully controlled for maternal age -
and parity. In studies of successive births to the same mother
included in the Collaborative Perinatal Project of the Nh\TCDS,
Garn found that prepregnancy weights increased with succes-
sive pregnancies by similar amounts for smokers and-nonsmok- ;
ers (44). Naeye, using the same data base, reported that mater-
nal .weight gain was less in the second pregnanty than in the
firét pregnancy for smokers, for onsmokers, and for womef

*who changed habits between pregnancies in gi¢her direction
(93). Second babies weighed on the average 24 grams more than
~first babig.;s'if the mother smoked both times, and 32 grams more
Jif the mother smoked neither time (Table 4). If the mother
smoked during the first and not during the second preghancy,
the second baby weighed &n ayerage of 110 grams more than the
first baby; in women who smoked during the second pregnancy
but not during the first pregnancy, second babies averaged 58
-grams less than first babies (93). )
@ The most careful analyses indicate that the effect of maternal
smoking is a direct one not mediated through an effect on mat-

. ernal appetite, eating, or weight gain, In conclusion, as statedn
a Lancet editorial, “ hgfaﬁpeal of the nutritiohal hypothesis 1s
that women might be more readily encouraged to eat more dur-
ing pregnancy than discouraged from smoking. ... However, if,
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- as,ROW seems more’hke}y, the growth-retarding effect, of smok
ing is due to fetal hypoxia, there is no short-cut to removin;
this adverse mfluenGe (63). This conclusion 1n.no way obviate
the enormuus importance of dietary factors during preghancy

Overt materna‘ malnutntion is assocrated with inadequat
growth. ,Recently, it has been suggested that more subtle alter
ations in‘the mAternal supply of essential ntitrients combine:
.with compromised uteruplacental circulation may contribute t
reduced fetal growth. Crosby, et al. (26) observed that the con
centratiafis of each of 14 amino acids and carotene were reduce
significantly 1n the-blood ‘of smoking mothers. Thése worker
postulat(?d %hat, while these differences were on the order of 1
©F+20 percent, they could be an important factor in producin,
the small-for-gestational-age’ infants assocxated with materng
smoking. I'n a study of over 1,100 pregnant women, Schorah, e
al. (135) noted an inverse correlation between the number ¢
eigarettes smoked and the leukocyte ascorbic acid concentrc
tion. ‘For 1nstante, the leukocyte ascorbic acid concentratfo’

~ was about 52 percent less 1n the blood of wemén who smoke
. more than 20 cigarettes a day as compared with controls. D¢
spite a 15 percent increase 1n the number of circulating leuke

[ cytesin the blood of smokers, the blood ascorbic acid concentre
tion was still 10 percent less than 1n¥:0ntrols‘ These difference

“ . were even more marked in women from lower socfoeconomi
s groups. The authors suggested that in addition to the role ¢

ascorblc acid in fetal nutrition, these lowered concentration
might be related to the \ncreased ingidence of premature rug
ture of the amniotic membranes in smoking women.,

-

Smoking, Fetal and Infant Mortalit.y. and Morbidity

7 -SPONTANEOUS ABORTION

Paft studies have demonstrated a statistically significant aj
sociation between maternal cigarette smeking and spontaneou
abortion (55,61,104), some showing a strong dose-Pesponse re¢
lationship (110,144,162). Spontaneous Jabortions are difficult t
study because ‘of problems of ascerfainment. In prospectiv
studies, early abortions may be missed, and bias may occur

% gne group tdnds to register earlier than the other. Retrospec
1ve studies ;g\low more complete ascertainment but are subje«
to errors of recall. Nevertheless, higher rates of spontaneou
abortion-have been associatéd with maternal smoking in bot
types of studies (61,104,162).
Kullander and Kallen found hlgher rates of ‘‘spontaneou
abortion” among smoking women, but noted that many of thes
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Pregnancies were unwanted. Analysis of their data showed that
the relative risk of spontaneaqus abortion of smokers compared
with nonsmokers was 1.20 for wanted and 1.35 for unwanted
pregnancies (61). A case-control study of spontaneous abortion
with important variables Keld constant reported an 86 percent
increase in the odds of smoking among the cases compared with
" controls (60). . . .

Recent studies corroborated the finding of associations be-

tween smoking and spontaneous abortion risk. In a small retro-- -

- spective study in New Zealand, Fergusson found that women.
who smoked more than 20 cigarettes a day had almost twice the
nonsmoker risk of having had a previous spontaneous abortion,
and that the association could not be explained by differences in
maternal age, educational level,l parity, race, socioeconomic,
status or marital status (42). In a study of 12,013 consecutive
pregnancies in Dublin, Ireland, Murphy and Mulcahy found a
positive agsocidtion between the number of cigarettes smoked
and the rates of spontaneous abortion, independent of the ef-

fects of maternal age and parity. The author%stated that in-

"duced abortions are a negligible factor in Irelan and conclugled
that maternal smoking leads to reduced reproduet)ve efficiency
at all stages of pregnancy (92). Himmelberger and colleagues
surveyed a group of professional women it medicine concerning
the influence of maternal smoking on their 12,194 pregnancieg
(54). After controlling for interfering variables, the risk of spon-
taneous abortion for certain subgroups of heavy smokers was
estimated to be as much as 1.7 times that for nonsmokega: Spon-
taneous abortion rates were #owest in the 25 to 29 vear old cate-
gory, increasing with age to levels of 33 and 36 percent for

‘nonsmokers and smokers, respectively, at age 40 plus. The rela-
tive increase imrisk associated with maternal smoking was

- highest at the y'c:}ngest ages and decreased with increasing age
(54). . d

An editorial in the British M&dical Journal summarized these

findings and stated: “Cigarette smoking, ohe of the first man-

ifestations_of women’s secial emancipiatiog, is emerging as a

possible threat to her procreative role.” The proportion of ab-

normal karyétypes in abortuses of women who smoke appears
to be reduced rather than increased (1). The mechanism under-
lying the smoki,ng-related excess appears to be due to comphica-

tiohs of pregnancy rather than to any fetal abnormality (13).

%

' CONGENITAL MALFORMATIONS

S:Z'eral studies have reported perinatal, fetal, or neonatal
mortality rates by cause. In these comparisons, death rates due
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" tions were 0.32 and 0.27 per 100 nénsmokers and smokers 1
"spectively. Corresponding rates for neonatal deaths were 0.]

*’.w ot SRR N B

P \ . A

TABLE 5. —Incidence of congenit.al abnormality (a;: single birth

' ‘Nonsmokers Smokers

”

Namber Percent Number Percer

Total abnormal infants ) 2.37 ‘ 2,73

Type of abnormahty .
Anencephaly Y 18 0.2 15 0.2
Spina bifida . 20 0,22 23 0.3
Other C.N.S. abnormahty 38 042 - 36 0.47
Cardiovascular abnormality - 34 0.37 32 0.42
Gut abnormality 21 023 . 24 0.32
Genito-urinary-abnormabity .39 ., 043 25 0.33
Bone abnormality 65 0.72 52 0.68
Cleft palate and or hare hp 10 0.11 "20 0.26
Other abnormality 19 0.21 18 0.24

Y

x% (all abnormalities) = 2,22, p> 0.05.
x? (cleft palate and hare lip) = 5.36. 0.01< p<0. 05., ~
SOURCE- Andrews, J. (3).

to congenital malformations have usually been lower for smo
ers’ than for nonsmokers’ infants (3,22,46,87). This is compatib
with the finding that smoking-related spontaneous abortiol
have a lower frequency of abnormal karyotypes and tend

occur later than spontaneous abortions in nongokers. As p1
viously described, increased losses of conceptusassociated wij
maternal smoking appear to be due to pregnancy problems a
compllcatlons rather than to abnormalities of the embryo

fetus (41). Andrews and McGarry, in.a community study

18,631 pregnancies in Cardiff, Wales, zeported that smokers’ i
fants had lower mortality rates from malformations than tho
of nonsmokers. Rates of stillhirths due to congenital malform

and p.31 per 100 babies of nonsmoking and smoking mothers. (
the other hand, the incidence of congemtal malformatio;
among all single births in Andrews’ population was high
among smokers’ babies, overall, and gpecifically higher for cle
palate and lip. Among other sites, some were higher for smoke
and some for nonsmokers, as is shown in Table 5 (3)."

A significant positive association between cardiac malform
tions and matem}l smoking was shown by Fedrick and c¢
leagues, based on firm dxagnuses among stillbirths, neonat
deaths, and survivors to age 7 from the British Perinatal Mc
tality Survey. However, this difference was largely due to tl
inclusion of patent ductus arteriosus, which may or may’fiot |
classified as a malformation (80).
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"+ Some recent studies have shown a positive association be-

tween maternal smoking and congenital malformations, defined
in a variety of ways, Himmelberger and colleagues carried out a
mail survey of professional women in medicine (54). They were
interested in exposure to anesthetic gases in the operating
room, and evaluated possible effects on pregnancy outcome of a
_number of factors including cigarette smoking. Information was
obtained and analyzed by a multiple logistic regression based
on 12,914 pregnancies, including 10,523 live births, which repre-
sented a response rate of 53.2 percent. After the effeéts of age,
exf)osure to anesthetic gases, and pregnancy history were eon-
trolled, the risk of congenital abnormalities for babies of
mothers ‘who smoke was estimated. A statistically significant
risk (p<.05) for/maternal smoking was found. Figure 7 shows
the egtimated risk of congenital abnormality as a funetion of .
maternal age for nonsmokers, moderate smokers (1 to 19 per
day), and heavy sﬁmkers (20 plus per day). Relative risks for

. heavy smokers compared with nonsmokers were as high as 2.3.

Rates of abnormalities in each general category were higher for
the children of smokers (see Table 6). The significant increase 1n
cardiovascular abnormalities among smokers’ children 1s n
agreement \ivith Fedrick’s findings (40) and in general agree-
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TAB\\I‘}G Comparison of congenital abno,rmahty rates for .
babies born of smokers and nonsmokers by type of

P abnormahty

) . <2 ) Smokers Nonsmokers ~p*
Abnormahty % No. T No.
Cardiovasculag ) 19.07+ (68) 1365 (95 002
Respiratory 15.15 (54) 12.07 (84) 0.10
Musculoskeletal 23.84 (85) 19.69 (137  0.08
Gastrointestinal 13.46 * '(48) 9.48 (66) 0.04
Central nervous system 11.50 (41) 10.20 11y 0.%9
Urogenital 21.32 (76) 15.81 (110) 0 02

*One-tail significance level for the test of the difference between two
proportions. -
+Rate is number of congenital abnormahtxes per 1,000 live births. Rates
based upun 3,565 live births amung’the smukers and 6,958 qu/furths amung
the nonsmbkers.

« SOURCE 1Hlmmelberger, D.U. (54).

-

% ment with the study of Andfews and McGarry (3), Hlmmel
berger, et al. point out that their findings are based on retro
spective survey data, obtained by mail, and therefore4 subject t¢
bias from various $ources, including that of a high nonrésponse
rate. Howeve#, the study methods have been désigned to elimi
nate those effects (54).. ~

A recent study by Borlee and Lechat controlle,d for confound

ing variables by matching births with congenital malformations

< to control births according to hospital and time of birth, mater
nal age, sex of child, and socioeconomic level of parents. Twe
hundred and two children with malformations diagnosed a1

birth were compared with 175 controls, from a total of 17,97

cénsecutive births studied from June 1972 through May 1974

No differences were found between cases and controls in the

distribution of smokmg habits, mcludmg the number of cigay

ettes smoked’ with or without filters. Sixty-six percent o

mothers of malformed infants and 68 percentof mothers of con

trols were nonsmokers. Fathers' smoking habits were also simi

lar among cases and controls. Significantly more mothers 0

malformed 1nfants were heavy coffee drinkers (8 plus cups’ pe

day). Because of the frequent association between heavy coffer
drinking and smoking, both habits should be included i in studie;
of environmental factors possibly related to the risk of co_ngem
tal malformations (10). The same is true for consumption of al
cohol in populations where drinking is prevalent.

Mau and Netter have reported births by gestation, birtl

. weight, perinatal mortality, and the incidence of congenita

malformations by smokingshabits of fathers in 3,696 cases i1
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which the mother was a nonsmoker. Trends toward lower birth
weights and more preterm births with increasing levels of pat-
ernal smoking were not statistically significant. In the total
study of 5,200 births, regardless of maternal smoking habits,
there was a significant increase in the incidence of severe mal-
formations with increasing levels of paternal smoking, children
of heavily smoking fathers had about twice the expected mc1-
dence. Although malformations in all systems were more fre-
quent if thefather smoked over 10 cigarettes per day, only the
‘differences in facial malformaﬁons were significantly different
(p<.p1) by smoking level. Thé~authors state that the trends
with paternal smoking were independent o maternal smokmg
level, maternal and paternal age, and social ¢lass (120).

More studies of these possible relationships are urgently
needed. As serious malformations are relatively rare, the case-
control approach is probably*the method of choice, with careful
matching of cales with suitable controls. o

PERINATAL \MORTALITY

The 1973 report, The Health Consequences of Smoking and_
the 1979 Repotrt have summarized studies demonstrating a di- i
rect relationship between level of maternal smoking and risk of
perinatal loss. The reports have al®o clarified reasons for the

"variation in risk observed in these studies (146,147).

Two important reasons for variability between studies have
been demonstrated. First, other important variables such as
age, parity, race,’and;socioeconomic status influence the results
if they are unequally distributed'between comparison groups of
smokérs and nonsmokers (89). Second, cigarette smoking 1s
more harmful to the pregnancies of certain Women than to
those of others. In general, women with other risk factors were
at greater risk from smoking than otherwise Jow-risk women
(3,15,22,128,144,159). )

Table 7 illustrates these points. It shows that women charac-
terized by Jow social class, low leveleof education, being very
YOUng or Q during pregnancy, or being black, have higher
risks of perinatal mortality than their counterparts. Their in-
crease in risk due to smoking is relatively greater. Meyer, et al.
measured the perinatal mortality risks of light smokers (less
than a pack of cigarettes per day) andof heavy smokers (one
pack or more per day) relative to nonsmoker risks #1thin sub-
groups of the population. The increased rigk of perinatal mortal-
ity for light smokers who were young, low- -parity, and non-

nemic was less'than 10 percent. At the other extreme, mothers
%ﬁ\ractemzed by hlgh par%y public hospital status, previous
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® T“TABLE 7. —Examples of permatal mortality by “maternal smoking status related to other subgroup

r characteristics .
<
- T ] ' L _  Perinatal or neonatal
No. of birthg * - + deaths/1,000 births
Study -~ Non- . ‘ . Non- . Relative
Populaugn - Smokers . Smokers Category., smokers Smokers risk*
British Perinatal Mortahty 11,145 {660 ___—Social class \ , -
Survey, England, all births . 1;2 (high) 25.8 ~26.3 \ 102
~ A 3-5 . 33.5 46.6 1.39
Washington Co, Maryland 7,646 * 4,641 Father'sy
white ’ education -
’, T, 9+ years 14.4¢ 16.1t 1.12
. D < 8 years 17.6t 38.0¢ . 216
\ -' N »
Northern Finland, white 8,898 2,346 23.2 234 - 1.01,
. California, middle to : - Race .
. upper middle class . 8,067 3,726° White 110t 1.3t 1.03
2,219 ’ 1,071 . Bléack r, = 17.1% 21,5t , 1.26
- : - - -~ ‘_\ .

Boston €ity Hospital : . / ? Race Y . .
Prenatal Cimie =, . 513 892 + White 29.2 31.4 1.08
. . 1,225 636 , * Black 28.6 54.1 . 1.89

~Quebec, 10% sample of . ' 3,912 2,967 Maternal age R ’ .
registered births " <2 . 12,1 16.1 1,33
. 21 (. 26-34 12.6 13.2 i 1.05
. ' o 35+ 23.0 417 1.81,

io of mo;:;ahty rate for smokers’ to nonsmokers babies.

natal only.” . _
'i‘CEhMeyer. M.B. (88) L :

. ’ ’
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SOURCE: Butler, N.R. (1.

)

low-weight births, or anemia had an increased perinatal mortal-
ity risk of 70 to 100 percent when they were heavy smokersi88).

To help visualize the interacting effects of maternal smoking
and of other factors on perinatal mortality risk, Butler has cal//
culated theoretical mortality risks based on data from the
British Perinatal Mortality Study. In Figure 8, perinatal mor-

‘tality risks by social class, maternal age, and parity are ar- *
ranged in order of in¢rgasing magmtude The dlfferences be-
tween smokers’ and nonWiokers’ risks dre represented by the
height of the bars, which vanes depending on.otHer risk’ factors
#(15). * .

These studies show that the risk of spontaneous abortlon of
fetal death, and of neonatal death increases directly with in-
creasing levels of maternal smoking during pregnancy. Studies
of smoking during pregnancy show a’ragge of perinatal mortal-
ity risk ratios (smokers versus nonsmola(Srs) from a low of 1.01 to

. a high of 2.42. Variability between risk ratios in different study Y’
populations may be due to lack of comparability between smok-
ers and nonsmokers in other respects, or to interaction between‘
smoklng and other.pregnancy Os)is&actors. Studies failing to
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CAUSE OF DEATH

take account of other important variables may show unusual
high or unusually-low risk ratios.

|

The increased perthatal mortality associated with matern

smoking is concentrated within a few cause-specific categori¢
Excess stillbirths have been associated with antepartu
hemorrhage or abruptio placentae and with “unknown caus
(3,46). Excess neonatal deaths were associated with immaturit
asphyxia, atelectasis (23) and with the respirat. distre
syndrome (3). -, ‘
., Meyer and Tonascia (87) an lyzed fetal and neonatal deat!
to identify causes of death whi¢h showed an excess if the moth
smoke etal and neonatal deaths by coded cause and matg
nal smgking habit are shown in Table 8. For each cause t’
observed numbers for smokersgyere compared with the numb
expected at nonsmoker rates. ﬁe differences between observ{
and expected numbers indicate the number of deaths in €a
categotry attributable to maternal smoking.

Fetal deaths showed a major smoking-related excess in t!
category of “unknown’ cause and some increase frém ‘‘anoxi;
and “maternal cause.” By contrast, neonatal deaths related
smeking were in the category of “prematurity alone,” or in t|
related éategory of * respiratory difficulty.” The tentative co
clusion to be drawn here is that fetuses and neonates who
‘deaths Were related to maternal smoking had no recognizal|
pathology, but had died in utero from anoxia, maternal cause,
unknown cause, or had suffered the consequences of preter
delivery. :

- Complications of Pregnancy and Labor

Studies have consistently found a direct relationship betwe:
maternal smoking level and the incidence of placenta prev:
abruptio placentae ‘bleeding during pregnancy,and prematu
rupture of membranes (3,24,46,61,86,87,94,95,130,144,145). T
association is independent of socioeconomic and racial bac
ground (144), parity (3) and many other factors (86) (Figure §

These complications carry with them a high risk of fetal a
neonataloss, and are frequently cited as the cause of death amo:
the offspring of women who smoke. Kullander and Kallen founc
significant increase inthe frequency of abruptio placentae amo:
smokers’ children dying before the age of 1 week (61).In a prospe
tive study of 9,169 pregnancxes by Goujard and colleagues, a lar;

oportipn of the increase in stillbirths among smokers w
taused by.abrutio placentae (46) .

* ‘8(4’} . . B
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TABLE 8.—Fetal and n’eona a} de coded cause and
maternal smoking habi (ﬁ) adian English-speaking

o

mothers)
s Obferved -~ " Observed
o Expected Expected p+
Coded C}A Nonsmoker Smoker . smoker* difference value
Fetal deaths | . <
Unknown . ] 75 125 81.4 *43.6 0.003'
Malformations 32 24 34.7 -10.7 N.S.
Hemolytic disease 11 15 11.9 3.1 N.S.
Anoxia 16 29 17.4 11.6 N.S.
Maternal cause 31 45 33.u 11.3 N.s.
All othérs 8 13 8.7 4.3 N.S.
Total o 173 251 #187.9 63.1 0.003
Neonatal deaths - .
Unknown 52 51 56.5__ -5.5 N.S.
Malformations 22 24 23.9 0.1 N.S.
Hemolytic disease 7 8 7.6 04 NS
Respiratory difficulty 48 63 50.0 . 13.0 N.S.
Prematurity alone 33 65 35.8 29.2 0.005
Maternal cause -2 6 2.2 3.8 N.S7
All others 16 16 17.4 -14 N.S.
Total " 178 233 193.3 396  0.08
Total Births | 15,240 16,549

N.S. = not significant.
“*Based on nonsmoker rate.

p+ value derived fro'm chisquare based on a null hypothesis of no difference
between smokers afid nonsmokers.
SOURCE: Meyer, M.B. (87). &

Naeye reviewed the clinical and postmortem material from
the 3,897 fetal and infant deaths in the Collaborative Perinatal
Project of the NINCDS (102) and reported an association be-
tween perinatal mortality rates caused by abruptio placentae
and number of cigarettes smoked by the mother (95). Abruptlo
placentae was the underlying cause identified in 11 percent of
all the deaths in this large study (94).

Analysis of data from the Ontario Perinatal Mortall,ty Study
corroborated these findings. Increasing levels of smoking re-
sulted.in a highly significant increase in the risks of placental "
abruptions, placenta previa, bleeding in pregnancy, and pr.
ture and prolonged rupture of membranes, Fetal and ne#i
deaths were analyzed for associations between them and
smoking-related excesses of various coded complications of
pregnancy and labor. Although most diagnoses %lowed noe asso-
c1atlon with excess mortality for smokers' babi€s, a few stood
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SOURCE: Pirani, B.B.K. (117). .
out & hlghly significant. Excess fetal deaths of smokers babi¢
were strongly ‘associated with bleeding during pregnanc]
either before (P = 0.01) or after (p = 0.0005) 20 weeks gestatio:
In other coded categories, a significant excess of fetal deat}

‘qccurred among smoking mothers with abruptio placente

(p = 0.0001) or other obstetrical problems. Similar comparisor
were made for neonatal deaths. A strong, significant relatio
ship between smoking-related excess neonatal deaths and a hi,
tory o'{:)leeding before 20 weeks of gestation was foun
(p=0.0001). Other tategories that showed significant increase
of smoking-associated neonatal deaths were the admissic
status of rupture of membranes only, other obstetrical compl
catxons, g}ld ¢uration of rlfpture of membranes over 48 houi
(87) . - 20’)0/ -
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PREECLAMPSIA .

Several published studies have reported that the incidence of
preeclampsia is declining as the number of cigarettes smoked
increases (109,145). Data from the British Prenatal Mortahity
Study were cross-tabulated By parity, severity of preeclampsia,
and maternal smoking status. Smokers had lower rates of all
grades of preeclampsia than nonsmokers, whether they were
primiparae or mu‘ltiparae (15). Andrews and McGarry showed
that the inverse relationship between cigarette smoking and
preeclamptic toxemia was independent of social class, maternal
weight before pregnancy, and maternal weight gain dunng
pregnemcy (3). Despite this effect of smoking on the incidence of
preeclahpsia, there is d greatly increased risk of perinatal mor-_
tality if preeclampsia does develop in a smoker (3,34,129). Sev-
eral authors have suggested that this negative association may
be due to the hypotensive effect of thiocyanate, which 1s denved'./\
from the cyanide present in cigarette smoke and is regularly
found in the blood of smokers (3,J09). Because preeclampsia is
predominantly a comaplication offirst pregnancies, 1t 1s possible
that the occasional finding of reduced rates of perinatal mortal-
ity in young, primiparous, light smokers who are otherwise
healthy is due to this relationship. )

Pirani and MacGillivray performed seven serial mea-
surements from the end of the second trimester until term 1n 31
nonsmokers and 29 smokers. After 25 weeks gestation the
plasma volume of smokers failed to keep pace with that for
nonsmokers, the increases in volume being 25 percent less in
smokers (Figureé 9). Plasma volume and total body water expan-
sion are related to birthweight, at least in primigravidas. After
30 weeks of gestation, total body water in smokers plateaued in
contrast to nonsmokers, so that by term their body water vdl-
ume increase was about.25 percent less. Serum heat’stable al-
kaline phosphatase levels in smokers significantly exceeded the
concentration it nonsmokers from the 37th week of pregnancy
onward. This enzyme is of'placental origin, and cigarette smok-
ing may contribute to this change by'its effects on the placenta
a1n. . .- ’

Whether the reduction in the incidence of preeclampsia with
maternal smokingis due to the hypotensive effects of thiocyanate, /
to the reduced size of the baby, to a smaller increase in maternal
blood volurhe, or to another process requires further study.

- PRETERM DELIVERY, PREGNANCY COMPLICATIONS,
AND PERINATAL MORTALITY BY GESTATION

Studies of large numbers of births to nieasure mean gestation
by smoking habit have demonstrated differences of only a day
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or tivo. This findmg led to the conclusion that maternal smoking
does not affect gestation (14,52,74,102, 146 159). On the other
hand, abundant evidence has been presented that a smoking-
related increase 1n preterm delivery plays an impottant role 1n
the increased risk of neonatal death for infants of smokers.
When the proportion of preterm births is measured, rather

-tl"g the mean gestation, smoKers hrave shown consistently
h

er rates than nonsmokers, as illustratedin Table 9. In four
studies 1n which all births and perinatal deaths- were included,
the risk of early delivery increased from 36 to 47 percent if the
mother smoked, and 11 to 14 percent of all preterm births could
be attributed to maternal smoking (3,15,38).

Figure, 10, using data from the Ontario Perinatal \iortallt)
‘Study, shows percentage distributions by gestational age of
births to nonsmokers, light slmolgers, and heavy smokers, plot-
ted on a semilogarithmic scale to emphasize differences be-
tween smoking-level groups in very preterm births. There is
little difference between the means of thesecurves because the
great majority of births occur around term 1n all groups. There
is, however, a significant and dose-related incréase in the pros
portions of preterm babies born to women who smoke. These
preterm deliveries account for a small proportion of total births
but for a largle proportion of the deaths (82,146).

As previously reviewed, Meyer and Tonascia have related the

excess fetal and neonatal mortality of smokers® infants and the
excess incidence of pregnancy complications among women who
smuke to the gestational age of occurrence, using a life-table
approach. A starting population of all pregnancies in utero at 20
weeks was used to calculate the probabilities of fetal death, live
delivery followed by survival or death, or the occurrence of a
complicdtion followed by fetal death or delivery. At 28 weeks
ithe next point defined by the data), the population at risk in-
cluded those remaining in utero at that point. Figure 11 shows
the probability of perinatal death during each period of gesta-
tianal age starting at 20 weeks. Risks for smokers infants were
significantly greater in the earlier weeks, but not different after
38 weeks gestation (87,146). -
» A similar approach was applied to determine the risk by ges-
tation of abruptio placentae, placenta previa, and premature
rupture of membranes for smokers and neitsmokers. The risk of
all these cumplicatiuns was higher for s smokers throughout ges-
" tation, but 1n all the differences were most significant in the
weeks of pregnancy from 20 to 32 or 3¢ weeks (87,146). The lower
Itmit of 20 weeks was built mtathe study design, which included
all single births of at least 20 weeks gestation (106,107).

These studies show that excess deathsof smokers’ infants are
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TABL_E 9.—Preterm births by ;txatema

.

smoking habit: relative and attributable risks, derived from publishes

studies ' . ,
- Preterm Births* Relative .
, per 100 -~ Risk Attributable
. . Smokers Total Births Smokera/Non- Risk
Study (proportion) Nonsmpkers Smokers smekers % ,
. - { : -
Cardiff " .465 67 9.2 . 136 14
Great Britain 274" 4.7 6.9 147 5 11
Montreal 432 " C1T 10.6 1.38 | 14
Ontario 435 7.4 10.1 136 - LN

*Cardiff and Ontario data are for <38 w

SOURCE: Andrews, J. (3), Campbell, J.M. (15), Fabia, J. (38), Meyer, M.B. (86), U.S. Department of ﬂealth, Education, and Welfare

© (148).
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found mainly in the coded cause categonres of “unknown” an«
“anoxia” for fetal deaths, and in the categories of “prematurit;
alone” and “respiratqry difficulty” for neonatal deaths. Thi.
finding indicates that the excess deaths result not from abno

. malities of the fetus or neonate, but from problems related t
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the pregnancy. Increasing levels of maternal smoking result th
a highly significant. increase in the risks of placental abrup-
tions, placenta previa, bleqding early or late in pregnancy, pre-
mature and prolonged rupture of membranes, and preterm de-
livery, all of which carry high risks of perinatal loss. Although,
there is little effect of maternal smoking on mean gestation, the
proportion of fetal deaths and live births that occur before term
in¢reases directly with maternal smoking level. Up to 14 per-
cent of all preterm deliveries in the United States may be at-

" tributable to maternal smsking. According to the results of one.

large study, the most significantdifference between smokers’
and nonsmokers’ risk of perinfital mortalitycand pregnancy
complication occurs at the gestational ages from 20 to 32 or 36

. weeks,

These findings lead to the conclusion that maternal smoking
can be a direct cause of fetal or neonatal death in an otherwise
normal infant. The immediate cause of most smoking-related
fetal deaths is probably anoxia, which can be attributed to pla-
cental complications with antepartum bleeding in 30 percent ap
more of the cases. In other cases, the oxygen supply may simply
fail from reduced carrying capacity and reduced unloading
pressures for oxygen caused”by the presence of carbon
monoxide in maternal and fetal blood. Neonatal deaths occur as
a result of the increased risk of early delivery among smokers,
which may be secondarily related to bleeding early in preg-
nancy and premature rupture of membranes (146).

Long-Term Morbidity and Mortality

Studies of infant and child morbidity and mortality by the
mother’s smoking habits usually cannot distinguish between
the effects of smoking during pregnancy and the effect of the

. infant’s or child’s passive exposure to cigarette smoke after

irth. Several studies have found that hospitalization ratas for
pneumonia and bronchitis were higher during the first year of
life for infants of smoking mothers (20,21,53). Rates 1n children

- were higher if the smoking parents also had cough and phlegm.

Harlap and Davies found that the risk of contracting
pneumonia or bronchitis in the first year of life more than dou- _
bled if the parents smoked more than 24 cigarettes a day (53).
A unique and important study of morbidity and mortahty in
smokers’ and nonsmokers’ children up to the age of five has'now
been published by Rantakallio (119). The xperience up to age 5
of over 12,000 children born in 1966 in Ngrthe.rn Finland, com-
prising 96 percent of all births in two provinces, was ascertained
through hospital and death records and questionnaires. Smok-
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ing was rare in tHis population, and t}%smokers tended to b
young and otherwise Healthy. Fourteen percent of pregnan
women smoked fewer than 10 cjgarettes per day (mean numbe:
after the second month of pregnancy 3.9) and 3 percent smokec
. more thdn 10 cigarettes per day (mean number 12.2); the re
maining 83 percent of the population were nonsmokers. It wa:
therefore poussible tu remove the usual problems of confounding
variables by close individual matching of 1,750 smokers t«
nonsmoking “controls’. Matching factors included marita
status, maternal age wathin 2 yedrs, and place of residence, witl
the latter categéry including many socioeconomic variables t
equalize the probable use of medical facilities and other dif
ferences. Although the author states that perinatal mortalit;
did not show g statistically significant,increase for smokers
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rates were 24 per thousand for controls, 26 per thousand for
light smokers, and 33 per thousand for “heavy” smokers (de-
fined as smoking 10 plus cigarettes per day). These rates are
similar to those found in other studies in which differences were
statistically significant. Postneonatal mortality, from 28 daystoe
5 years, was higher for smokers’ children with rates of 11.1 and
3.9 per thousand for smokers’ and nonsmokers’ children respec-
tively. Overall death rates of 24.7 per thousand births in smok-
ing women and 16.5 per thousand births in nonsmoking women
were reported for childrén under the age of 5, of Which 12.6 and
8.8 were neonatal.

In addition, the children of the *smokers were hospitalize
more frequently, had more visits to doctors, and had longer av
erage durations of hospital stays than children of nonsmokers.
Respiratory diseases caused significantly more hospitalizations
among smqkers’ children. It is of great interest that the chil-
dren born to a subgroup of women who stopped smoking dugng
the last 3 months of pregnancy showed no increase of post-
neonatal mortality or morbidity up to the age of 5, compared™

- with controls. However, these women had been very light smok-
ers beMfe quitting. Table 10, deriyed from Rantakallio’s study,
shows that the various outcomes measured show Increasing /
rates of morbidity and mortality with increasing levels of smok-
ing However, it may not be possible to distinguish between thd
adverse effects of maternal smoki during pregnancy and the
adverse effects on infants and dren expased to cigarette
smoke in the home, hecause women who smoked during preg-
nancy probably also continued to smoke after pregnancy.

Because of the known carcinogenic potential of tobacco smoke
and the evidence that benzo(a)pyrene reaches the placenta,
Neutel and Buck investigated the relationship of maternal
smoking during pregnancy to the incidence of cancer in children
aged 7 to 10. A combined population of 89,302 births from the
Ontario Perinatal Mortality Study and the British Perinatal
Mortality Survey was used as a base population for a prospec-
tive study in which 65 cancer deaths and 32 cancer survivors
were identified. For cancer of all sites, the children of smokers
had a relative risk of 1.3, with 95 percent confidence limits of 0.8

- to22 g:ose-response relationship was not observed. The num-

bers ware not large enough to determine significant differences
by site.\Excess cancer rates for children of mothers who 8moke
and & possible dose-related progression wege concentrated at
ages 0 to 24 months, but these rates were based on small num-
bers of cases. The authors conclude that “although a significant.-
excess is not demonstrable, a doubling of the cancer risk for
children of smokers cannot be ruled out.” Their equivocal re-
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TABLE 10.—Long term effects of morbidity and mortality by level of maternal smoking

. Mortality

*
 J 5¢3
Nonsmokers Light Smvohkers ﬁeavy Smokers
, Control 1 Control 2 (1-10 per day) (10°~ per day)
Number of children 1300 258 1302 252
Doctor visits per child * . N
(mean number) . . K /Qlw& . .76 .83
Hospitahzations per ehld .
(mean number) 19 15 .22 .39
<Age 1 14 .08 v 17 .30.
Age 1-5 . 15 A7 22 .25
B. Perinatal and postneonatal mortality (28 days to 5 years) per 100 births, by maternal smoking - ‘ .
Nonsmokers Smokers
(Control Light Total Heavy
otal births number ) . 1844 1844
Perinatal mortahity per 1,000 births i 23.9 25.7 26,0 i 32.6
Postneonatal mortahity 3.9 11.1
Il mortahty per 1,000 hive births 16.5 24.7

SOURCE: Rantakallio, P. (119).
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sults were reported to encourage other workers to add to the
data (99). This should certainly be done, with particular empha-
sis on the first 2 years of life. N

Rantakallio, et al. also analyzed the use rates of ophthal-
mological services in their follow-up study of approximately
12,000 children, relating these rates of prenatal factors ascer-
tained during pregnancy. The incidence of squint among smok-
ers’ children was 22.5 per thousand, compared with 11.5 per
theusand among the children of matched, nonsmoking controls
(p < .05). On the other hand, rates of dacryostenosis and of other
congenital ocular malformatl?)ns were higher among the chil-
dren of cohtrols. The aythord state that squint was mversely
correlated with birth weight and was more common among chil-
dren with other diseases, especially nervous or mental diseases
(121). .

.

SUDDEN INFAN’&DEATH SYNDROME

Maternal smoking habits have been ascertained in several
studies of the sudden infant death syndrome (SIDS). In all of
these, an association has been found between maternal smoking
during pregnancy and the incidence of sudden infant death.
Steele and Langworth, in a study of 80 cases, each with two
matched controls, which were traced back to the Ontario
Perinatal Mortality Study population of 1960-61, found that
sudden infant deaths were strongly associated with the fre-
quency and level of maternal smoking during pregnancy
(p < .001). Thirty-nine percent of the cases were nonsmokers ver-
sus 60 percent of controls, 36 percent of the cases and 27 percent
of the controls smoked less than a pack per day, 24 percent of
the cases and 10 percent of the controls smoked a pack per day
or more. The habits of the remaining 1 to 2 percent of mothers
were unknown (139).

Bergman and Wiesner studied 56 families who lost babies to
the sudden infant death syndrome and 86 control families. They
reported that a higher proportion of SIDS mothers smoked dur-
ing pregnancy than controls (61 percent versus 42 percent),
more smoked after pregnancy (59 percent versus 42 percent),
and SIDS mothers smoked a significantly greater number of
cigarettes than controls. These Buthors indicate that éxposure
to cigarette smoke (passive smoking) appears to enhance the
risk for SIDS for reasons not yet known (8). However, whether
prenatal or postnatal exposure is more important cannot be de-
termined. .

Naeye, et al, in their analysis of 125 SIDS victims from the
population of the Collaboratlve Périnatal ﬁro)ect of the
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NINCDS, stated: “The gestations that produced the SIDS vic
tims were characterized by a greater frequency of mothers wh
smoked cigarettes and had anemia” than was true for the whol
population of 53,721 infants or for a set of 375 cbntrols matche
for important factors (96). Rhead, commenting’ on studies put
lished to date which demonstrate an increased incidence ¢
maternal cigarette smoking in SIDS, states: “Itis now...clea
that maternal cigarette smoking contributes to an infant’s ris
of dying from SIDS" (123).

Analysis of data from the prospective study of 19,047births t
members of the Kaiser Foundation Health Plan (1960-1967
also showed a strong association of SIDS with maternal smol
mg. In the SIDS group, 706 percent of mothers smoked durin|
pregnahcy, compared with only 35.3 percent of mothers ¢
babies who did not die of SIDS (p < .001). The relative nisk ¢
SIDS for smokers versus nonsmokers was 4.4 (67). .

Mechanisms ¢

Clues to the mechanisms by which smoking may increase th
risk of pregnancy complicitions are available from pathologice
and physiological studies of placentas, membranes, blood ves
sels, circulatory patterns, and serum levels of substances im
portant for cell and tissue integrity. For example, it is possibl
that placental changes 1n smokers that serve as adaptations t
the hypoxic effects of carbon monoxide may also increase th
risk of placental complications.

Christianson has reported findings from carefully stand
ardized gross examinations of 7 651 placentas from smokers an:

.nonsmokers. These examinations revealed that smokers

placentas were thinner and larger in their minimum diamete
than those of nonsmokers., This significant change effectivel]
increased the surface area of the smokers’ placentas and must
therefore, have increased their area of attachment to th/{
uterine wall, The distance from the edge of membrane ruptur;
to the placental margin was also less for smokers, and signifi
cantly more smokers than nonsmokers had zero distance, whicl
is consistent with the diagnosis of placenta previa (19). Thes;
ﬁndjngs suggest a possible mechanism to account for the signif
icant dose-related increasd in the frequency of the clinical diag
nosis of placenta previa that accompaniles maternal smokiny
(86). A similar increase in this condition occurs with mcreasnm
altitude (75). . .

S Christianson’s study also revepled that smokers had signifi
cantly more placental calci on, primarily of e materna
surface, and patchy subchorionic fibrin, as shown in Table‘ll

L4 4

RIC . 222 ,




> . '
- .
P’ . 4 ., ’
) -~ : . \ - — .
B B , ,
., ‘ ‘ :
TABLE 11.—Seletted results of gross examinations of placentas from smokers and nonsmokers
* . N > ‘. .
! ‘LT, L ) . Percent of Plaflntas with Stated Condition
3 Cog . . White . Black
* ' . Nonsmoker Smoker Nonsmoker Smoker
) . . , N=3,461 . N=2,239 P N=1,300 N=652 - P
" Caleification . ?‘e‘ - 495 60.8 <0001 ' 435 50.0 <.00
. ‘Patchy Subchorionic Fibn o . © 26.2 . 356.3 - <0001 30,8 37.0 <.01
v Infarets i : . 246 - 223 . <.05 144 14.5 N§
Thickness (mean cm) - T 2.16 212 <001 . 211" 208 <01
’ Ratio of smallest diameter to thickifess ’ 8.19 /- 8.40 <4001 . 8.39 %38 . <.01
Shortest distance, ge of rupture of g
L4 “}’ membranes to plicental margin (mean cm)e 4.32 409 . <02 5.08 483 NS
Pefcent with zero/distance . . 25.6 27.9 NS 18.6 20.3 <.05
. SOURCE: gristianson, R.E. (19). L ) . . LT o S
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These changes are characteristic of maturation and aging of the
placenta and occur as normal géstation proteeds; howevgr, they
occurred earliér in smokers than in nonsmokers (19). This find-
ingiscompatible with other manifestations of accelerated aging
reported to be associated with cigarette smokin‘g (28,108).

Asmussen compared placental vesseld in s oking and
nonsmoking mothers by electron microscopy. In the smoking
group these vessels were characterized by subintimal edema
with destruction of the intimal ekgstic membranes, a marked
decrease in collagen content, and proliferation of myocytes.
Asmussen postulated that similar damage may occur in the
fetal and infant vascular system. To what extent such changes
may predispose to the subsequent development of vascular dis-
ease remains unknown. The author regarded most of the
changes observed in smoker# vessels as degenerative, byt men-
tioned the possibility that the thickening of the baseme em-
brane observed in smokers might be an attempt at repair (4,5).
Naeye (93) has described an increased frequency of placental
microscopjc lesiofis associated with smoking. These include:
cytotrophoblastic hyperplasia, obliterative endarteritis,
stromal fibrosis, and small villous infaFction. Smokers also
demonstrated ‘an increased frequency of necrosis and inflam-
mation in the decidua capsularis and in the decidua basalis at
the placental margin. Placental features observed less fre-
quently in smokers’ placentas were excessive syncytial knots
and various thrombotic phenomena.

Naeye found increasing placental enlargement with smoking
level, accompanied by decreasing birth weight and a consequent
increase in the placental ratio. The author stated that “as smok-
ing increased, placentas developed microscopic lesions charac-
teristic of underperfusion of the uterus.” Naeye’s data showed
positive trends with maternal smoking level for some findings
and negative trends for others (93). Many of the changes cited
were of low frequency in all groups, and no clear pattern of
possible mechanisms of action enferged.

‘Other studies that may shed light on these complex int&rrela-
tionships include the report by Goujard and colleagues that
heavy alcohol consimption as well as smoking contributes to
the risk of stillbirth caused by abruptio placentae. In a-prospec- -
tive survey of 9,169 women, the risk okstillbirth was 21 per 1,000
in smokers who were light or nondrinkers, 20 per 1,000 in
nonsmokingidrinkers of 45 ml equivalents or more of absolute
alcoholperday, and 8.5 per thousand for nonsmokers who drank
less than 45 ml per day. The small number of smokers who were
also heavy drinkers had stillbirth rates of 50.5 per 1,000 (95

* women with 5 stillbirths). The proportions of these deaths that
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were attributable to abruptio placentae increased with smokmg
and with drinking, based on data unadjusted for the effects of
age, parity, and other factors (122).
More research is needed to define posmble%athways of action
" by which the active components of cigarette smoke affect preg-
nancy complications that may lead, in turn, to fetal death or to
preterm birth with or without survival.

L)

Experimental Studies

TOBACCO SMOKE

Tobacco smoke contains more than 2,000 compounds inelud-
ing: carbon monoxide, oxides of nitrogen, ammonih, polycyclic
aromatic hydrocarbons, hydrogen cyanide, vinyl chloride, and
nicotine. For the pregnant woman and fetus the most important
of these appear to be nicotine, carbon monoxide, and the .
polycyclic aromatic hydrocarbons.

NICOTINE . .

The effect of nicotine on sympathetic and parasympathetic
ganglia, skeletal muscles, and the central fervous system 1s
similar to that of acetylcholine. At all three sites it first stimu-
lates, then depresses. Minute doses of nicotine stimulate the
chemoreceptors of the carotid and aortie bodies, causing reflex
hypertension. Nicotine also releases epinephrine from the ad-
renal medulla, thereby producing cardiovascular changes.

# Thus, it can produce widely differing effects depending upon the
dosége and the particular site that is most sensitive to stimula-

tion. M

Nicotine rapidly cr¥sses the placenta to affect the fetus (142).
Relatively mature rhesus monkey fetuses respond to nicotine
infusion with a rise in blood pressure, bradycardia, acidosis,
hypercarbia, and hypoxia (141). Maternal nicotine administra-
tion in rats also has been shown to affect the fetal central ner-

L Vvous system and its response to electrical stimulation during
the newborn period (56,78).

Quigley, et al. noted that in moderate to heavy smokers, after
34 weeks gestation, smoking two cigarettes in 10 minutes was
associated with a 60 percent increase in maternal plasma
norepinephrine and epinephrine and a 20 percent increase in
serum cortisol concentrations (118). These changes also were
associated with an increase in maternal pulse and blood
pressure. Lehtovirta and Forss measured changes in placental
intervillous blood flow using the 133 xenon method (66). Im-
mediately after smoking, intervillous flow decreased 22 percent.
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These data correlate with the studies<df Resnik, et al. (122),
showing nicotine-induced increases in catecholamines and de-
creased uterine blood flow in sheep, and of Haberman, demon-

.+ strating decreased uteroplacental blood flow in women, using
thermography (48).

Sastry and his colleagues have carried out a series of studies
on the effect of nicotine on the human placenta. Nicotine added
to a calcium-containing mediumgaused a 33 percent iricrease 1n
the rate of acetylcholine release from isolated placental villi
(131). The authors postulated that this effect could account for
the decrease 1n placental amino acid transport (125,154) pro-
duced by nicotine-mediated cholinergic blockade (105). Rowell’
and Sastry also demonstrated that nicoting ¢aused a'41 percent
decrease 1n uptake of alpha amino isobutyric acid 1n an experi-
mental placental system (126). Their studies indicate that under
normal circumstances acetylcholine exhibits a muscarinic ef-
fect facilitating placental amino acid uptake. Nicotine blockade
of the facilitating effects of acetylcholine on amino acid uptake
may result in fetal growth retardation (126). These data agree
with the 1977 work of Crosby, et al. in humans (26).

Nicotine Injection in rats results in prolonged gestation with
lower than normal newborn weights. A possible cause of this
prolonged gestation is nicotine-induced delay in ovum implan-
tation. Yoshinaga, et al. tested this hypothesis, administering
7.5 mg nicotine tartrate twice ily from the morning of proes-
thus until the day of sacrifice & days 1 to 5 of pregnancy (161).
The nicotine-injected animals dem&nstrated a delay of about 12 °
hours 1 ovum cleavage from th&two- to the four-cell stage, and
each step of development after the four-cell stage was thereby
delayed. In;g(%dit‘gon,’ ovum eat}§ into the uterus, blastocyst
formation, shedding of the 2otk “pellucida, an plantation
were delayed. Nicotine injegtign algp was asso¥ated with a
“orowding” of 1nplantation ﬁt%s toward the tubal ends of the
uterine horhghs . s . .

; -@ui‘mg the Pgelmplantat_:i‘%ﬁ pe’?igd the serim concentratioﬁ\
of progegteront, luteinizing hormone, and prolactin were lower,

- while the concentrat)qns*of estfbogen and follicle stimulating
hormone werg kigher wranNn control animals, These workers
_suggested that: e.‘gielayed vum! implanation followed a’de-
lay;ed Incre n progesteroge secretion required to prepare
thwterus_t’@ eamplaritmg'blastocyst, and that the delayed
progesterone se ;zzn results in part from nicotine-induced
difpufbed hypp% us pituitary balance.

Hamosh, €t al. o;);?sved that, while administration of 100 mg
kg 'day! mc’(‘&lhe pregnant rats from day 14 gestation oriward

. failed to affect tha-mother or fetus, administration of 1 mg kg~ 'day™
230 ’ ' .
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(a dose “comparable” to that of a 20 cigarette-per-day smoker) re-
sulted in a decrease in litter size and an increase in stillbirth rate.
Although administration of 100 mg kg~ 'day "' nicotine failed to affect
newborn birth weight by 12 days of age continued maternal nicotine
admihistration resulted in a'9 percent decrease in body weight and a
40 percent decrease in weight of the stomach contents. These de-
creases presumably resulted from lower milk production by the
nicotine-treated animals (5]).

CARBON MONOXIDE (CO) .» '

Carboxyhemoglobin concentrations of 4 to 5 percent are as-
sociated with numerous physiologic alterations in adults.
Cigarette smoking raises the carboxyhemoglobin concentration
4 to 5 percent per pack smoked per day. Although CO diffuses
across the placenta relatively slowly [ the half time equals 1.5 to
2 hr (72)}, fetal carboxyhemoglobin concentrations reflect those

- “of the mother, and under steady state conditions are 10 to 15
percent higher than maternal levels-(71). Elevated car-
boxyhemoglobin coneentrations in the fetus are associated with
*decreased fetal blood oxygen tensions. These decreased oxygen
tensions are associated with a redistribution of fetal blood flow-
to the brain,-heart, and adrena] glands (146).

Carboxyhemoglobin concentrations have been described
under several conditions of pregnancy. Davies, et al. (31) com-
pared carboxyhemoglobin concentrations and “available oxy-
gen” (a function of O, content in m] d} blood™") in women who
stopped smokirig for 48 hours during the last trimester of preg-
nancy, with women who did not stop smoking, and with
nonsmokifig women. In those women who stopped smaung, car-
boxyhemoglobin concentrations decreased. “Available oxygen"
incre bout 8 percent due both to an increase in functioning
hemoglobin and g shift in the oxyhemoglobin saturation curve;
this increase in “available oxygeén’ sheuld contribute to 1m-
proved fetal oxygenation.

Exposure of rabbits (6) and rats (39) to CO during gestation
resulted in decreaged fetal weights and increased perinatal
mortality. Such CO-exposed newborn animals showed less activ-

" ity as well as decreased lung weights and decreased concentra-
tions of brain protein,.DNA, and the neurotransmitters
norepinephrine and serotonin’(45). Cellular hypoxia 1s the final
common pathway mediating the adverse effect of CO on the

. developing fetus:- wo

Recent experimental studies have explored various aspects of
CO-induced biochemical changes in the fetus and the newborn.
Newby, et al. demonstr'ated a persistent effect of CO exposure+n
8 and 13-day-old rats following a single 5-hour exposure to 1,600
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FIGURE 12.—Effect of prenatal CO upon peak-to-peak
amplitudes of the first positiive to the first ]
negative component of the flash evoked potential
recorded from the rat visual cortex. Vertical bars
represent = standard error of the means:

SOURCE: Dyer, R.S. (36).

parts per million (0.15 percenf C0)(100). I:l these animals alpha
methyl-p-tyrosine, a potent inhibitor of the enzyme tyrosine
hydroxylase, was injected 1 hour before the CO exposgure, and
the extent of catecholamine depletion was taken as an index of
the rate of catecholamine turnover. CO-treated rats showed in-
reased steady state dopamine concentrations with decreased
rates of dopamine turnover. In addition, the  CO effect on
dopamine turnover persisted for at least 3 to 6 weeks after a
single exposure of 8-day-old rats. There was no CO effect on
norepinephrine concentrations or turnover rates, and the effect
was not produced in rats exposed to 8 percent oxygen instead of
carbon monoxide. This is consistent with the data’of Coyle and
Campochiaro, which indicates that a maturational event occurs
in the striatum of the 8-day-old rat (26). Whgther this event
represents the age of functional maturity, initiation of
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dopaminergic transmission, or maturation of cholinergic inter- —
neurons is uinclear. .

Prenatal CO exposure may have long-term consequences on
central nervous system function. For instance, Dyer, et al. ex-
posed female Long-Evans hooded rats to 150 ppm CO through- *
out pregnancy (36). At birth the litters and mothers were placed
in room air wi%hout C0O,9n day 65 electrodes were placed 1n the
young rats’ skulls, and 2 weeks later visually evoked potentials

+were recorded. Figure 12 illustrates the effect of such prenatal
exposureon'the peak-to-peak amplitudes of the P1-N1 (first pos-
itive to first negative) component of the visual evoked potential
from the cortex. Females showed a significant increase in P1-N1
amplitude at each of four flash intensities. Although the exact
nature of this amplitude increase could not be determined, 1t
suggests altered cell populations at the retinal, geniculate, and
cortical level$, and may represent impaired inhibitory mecha-
nisms, renderi#g other neurons more excitable.

The question of the posible teratogenicity of CO has never
beemresolved. Schwetz, et al. exposed mice to 250 ppm CO for 7
or 24 hours per day, from days 6 through 15 of gestation, and
rabbits to the same concentration from days 6 through 18 (137).
Blood carbo:bhemoglobin coricentration ranged from 10 to 15
percent. The fetusesrof mice exposed to CO for 7 and 24 hours
per day were slightly heavier and lighter, respectively, than
those of the gontrol animals. The only increase in tkratogenic
effects were minor skeletal variants such as extra lumbar rmbs
and spuxfs} ' .

POLYCYCLIC AROMATIC HYDROCARBONS

The polycyclic aromatic hydrocarbons (PAH), such as ben-
zo(a)pyrene, are ﬁdely distributed mutagens and carcinogens,
These substances, produced by incomplete combustion of or-
ganic material, are important constituents of tobacco 'smoke.
Exposure of cells to PAH induces the enzyme, aryl hydrocarbon |

. hydroxylase. The inducibility of this enzyme system has been
used by some workers to demonstraté, indirectly, that ben- .

. zo(a)pyrene and other polycyclic hydrocarbons reach the
placenta and fetus. :

The placental concentration of benzo(a)pyrene s highly corre-
lated with the amount which a pregnant woman smokes (97,
111). In pregnant rats exposed to this substance higher doses

- were required to induce enzyme activity in the fetus as com-
pared with the dose required to stimulate placental enzyme ac. *
tivity (153), suggesting that the placenta may protect the fetus
from these substances. However, the placenta is not imperme-

233

ERIC 239 . «

IToxt Provided by ERI

.




able to benzo(a)pyrene (134). The placenta is involved 1n com-
‘plex hormonal interrelations between mother and fetus, and
oxidative enzyme pathways in the placenta are important in
maintaining hormonal and nutrient balance for normal fetal
development.The hydroxylation of polycyclic hydrocarbons and
the active transport of various compounds by trophoblast cells
may share common enzyme systems. Thus, the induction of var.
lous enzymes by polycyclic hydrocarbons may tnterfereewith
normal transport systems.

Another unanswered question concérns the carcinogenic risk
for progeny exposed in utero to polycyclic aromatic hydrocar-
bons. The offsprjng of mice that were injected with ben-
zola)pyrene late in gestation showed an increased incidence of
neoplasms of the lungs, lyver, and mammary glands (101 Pel-
konen, et al’ determined that placental aryl hydrocarbon hyd-
roxylase activity correlated closely with both the amount the
mother smoked and newborn weight (112). These authors
suggested that the placental concentration of this enzyme may
be used as a measure of fetal exposure to materndl cigarette
smoking. Vaught, et al,’also reported much higher aryl hyd:
rocarbon hydroxylase activity in the placental microsomes of
smokers compared with nonfmokers (148).

Although currently available data do not allow a quantitative
assessment of the genetic risk to man from cigarette smoking
such risk may occur since so many components of cigarette
smoke are mutagens (as well as carcinogéns) (11). Male
cigarette smokers may have an increased number of abnorma’
spermatozoa (150). Paternal and maternal ehromosomal aber
rations 1103) and sister chromatid exchanges may be increasec
in smokers (62). Because the proportion of smokers in the popu;
lation 1s so high (between 30 and 50 percent), even a relatively
weak mutagenic effect dould have a significant effect on the
gene pool (11). .

OTHER COMPONENTS ' ) .

-

Cyanide, another  constituent of cigarette smoke, may con
tribute to retarded infant growth and increased perinatal mor
tahity. Smokers have increased levels of cyanide and thiocyan
ate in body fluids. Serum concentrations of vitamin Biz, used n
cyanide metabolism, are decreased as well. Several worker
have recorded increased thiocyanate concentrations 1n botl
women who smoke and 1n their fetuse$ (2,140,154). Pettigrew, e
al. compared cyanide and thiocyanate conceritrations in smok
ers and nonsmokers, matched for age, height, parity, ans
socloeconomic st?u;s,lllG). Cyvanide and thiocyanate concentra
Q ’
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tions were two to four times greater in the blood and urine of
smokers and in the urine of smokers’ infants as compared with
controls. Meberg, et al. reported that thiocyanate concentra-
tions were correlated with cigarette consumption and inversely
correlated with birth weight (81).

Cadmium, another ¢onstituent of tobacco smoke, 1s concen-
trated in the placenta of smokers (124). Webster exposed preg-
nant mice to 10 to 40 ppm cadmium and noted an 1Nverse corre-
lation between cadmium concentration and fetal welght (152,

Lauwerys, et al. éxamined the effects of epidemiology factors
on heavy metal and CO concentrations in the blood, placenta,
and fetus of smoking women (65). Cadmium concentrations 1n
maternal blood were twofold greater than concentrations 1n
fetal blood, suggesting that the placenta acts asa barrierto this
metal. They reported a correlation between maternal cadmium
and carboxyhemoglobin concentrations (13,65). They also found
that the cadmium concentration of smokers’ placentas was
about 25,percer)t greater than in a control group and that the
placental cadmium concentration exceeded that of maternal
blood abot/zt tenfold (124).

&
Fertility .

Fertility results from the successful completion of a complex
step-wise process beginning with gametogenesis (sperm and egg
production), continuing through gamete, release (ejaculation
and ovaluation), gamete interaction (fertilization), conceptus
transport through the fallopian tube into the uterus, and end-
ing with implantation of the embyro into the endometnal wall.
An adverse effect of smoking on any of these steps may impair
fertility.

SMOKING AND REPRODUCTION IN WOMEN

Several epidemiologic studies have suggested that smoking
decreases fertility in women (50,115,143,149). The retrospective
study of Tokuhata deffionstrafffd that 21 percent of women who
regularly smoked cigarettes were infertile ihxle only 14 percent
of those who never used tobacco regularly were infertile (143).
After several characteristics (cause of death, age at and year of
death;’educatiop, occupation and frequency of marnage as well
as husbands’ smoking habits, education and occupation) were
controlled, a 46 percent excess of infertility was found 1n women
who smoked.

In a study on the return of fertility after discontinuing con-
traception, Vessey, et al. found a suggested reduction 1n értxhty
among women smoking 15 or more cigarettes per day (149). Pet.
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tersson, et al. found a tendency toward a greater prevalence of
secondary amenorrhea among smokers (4.8 100 women) than
among nonsmokers (3.7 100 women) (115). Hammond found that
49 percent of the nonsmoking women between 40 and 49 years
had regular menses while only 40 percent of those smoking
more than one pack a day had a regular menses (50). Conversely
only 18 percent of nonsmokers had rregular menses while 24
percent of those smoking one or more packs of cigarettes per
day said they had irregular menses. Smoking women were also
more hkely to have an unusual vaginal discharge and vaginal
bleeding than nonsmokers. Experigental studies have demon-
strated alterations in lutemmizing hormone release and a de-
cteased ov ulatory response n rats exposed to tobacco smoke ( 76).
The effect of smoking on ovulation may result from direct
effects of nicotine on the hypothalamus or pituitary’. This would
alter the release of gonadotropin releasing hormones from the
- hypothalamus or impair the pituitary response to releasing
hormones, et

SMOKING AND AGE OF MENOPAUSE -

Substantial data demonstrate that Smoking lowers the age of
spontaneous menopause (7,9,27,58,68,69). The recent study by
Jick, et al. revealed a dose dependent decrease in the age of
menopause In smoking women who live in Sweden and the
United States i58). The median age of opause In nonsmok-
ers was 50, among those smoking one.-hm)ack day 1t was 49; in
those smoking 1 or more pack day, it was 48. Similar studies
have been published indicating an earlier onset of menopausein
smoking women in the United ‘States (29), in England (7), in
Germany (9), and 1n Sweden (68,69)7 The mechanism of Zarly
menopause In smokers may be related to ovotoxins in cigarette
smoke (37 or to toxic alterations in the hormonal regulatory
mechanisms controlling the hypothalafic-pituitary-ovaran
axis (76). One group of ovetoxins may be polycyclic aromatic
hydrocarbons which have been demonstrated¢o be metabolized
by ovarian enzymes to toxic products which destroy oocytes in
rat arnd mouse ovaries (47,79).
lT%xdence collected by Daniell (29) and Lindquist (68) suggest
t the earlier menopause of smokers 18 not related to weight
differences between smokers and nonsmokers but 1s a direct -
result of some component of cigarette smoke.

suoﬁwc AND REPRODUCTION IN MEN

Spermatogene51s. sperm morphology, sperm motility
«h 64 133,150) and androgen secretxon (12, 113) appear to be al-
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tered in men who smoke. Viczian (150) has demonstrated de-
creased sperm density, a cigarette-dose-dependent decrease in
sperm motility, and a cigarette-dese-dependent 1@Feased ab-
normal sperm morphology among smokers. -

In metabolic studies of alcohoHf men admitted to a clinical
research center, an inverse relationship between number of
cigarettes smoked and reduction of testosterone levels was seen
(113). Briggs (12) has reported lower plasma testosterone.among
smoking men compared to matched nonsmoking controls and
has shown that cessation of smoking resulted in increased tes-

g tosterone levels in these men. Wintermitz and Quillen (158)1n a
study on the acute effects of smoking in men demonstrated 1n-
creases in plasma cortisol.and growth hormone during the
smoking period. Growth hormone returned to the presmoking
level shortly after the smoking period, and cortisol fell gradu-
ally to the presmoking level by 90 minutes after cessation of * .
smoking. Urtary catecholamines were higher on the smoking
day than the nonsmoking day. No acute changes were observed
in gonadotropins or testosterone in these men. These studies
demonstrate stimulatory effects of smoking ort\growth hormone
and cortisol. )

Studies in experimental animals have also shown that to-
bacco smoke_ impairs spermatogenesis (37,151). Smoking also

- lowers sexual activity in male rats (18).

These data suggest two possiblé mechanisms of action of
smoking on male repr\oduction. A component of cigarette smoke
may have a direct action on the testes, disrupting gamete pro-
duction. This would be consistent with the suggested effect of
cigarette smoke on the ovary. In addition, cigarette smoke 1s
known to contain compounds which are mutagenic (59). Alter-
natively, cigarette smoke may interfere with the regulatory
mechanisms controlling the hypothalamic-pituitary—testicular

axis. R »

FERTILIZATION AND CONCEPTUS TRANSPORT

The effect of smoking on sperm-egg interaction (fertihzation)
has not been studied in mammalian species. Evidence from
sub-mammalian species demonstrates that nicotine promotes
polyspermy (the entrance of more than one sperm into the oo-
cyte) (73), Polyspermy would result in abnormal embryonic de-
velopment and early abortion, which is one known effect of
smoking (60).

The effect of smoking on conceptus transport in the fallopian
tube or entry into the uterus is' unknown, however, some evi-
dence suggests that smoking can alter the amplitude and tone

El{[lc 2317
e 243

»




- ~

of contractions measured during the Rubin uterotubal insuffla-
tion test (a combined measure of uterotubal junction and tubal
patency) (98), suggestive that smoking may alter conceptus
transport 1n the fallopian tube or its entrance into the uterus.
In summary, cigarette smoking appears to exert an adverse
. effect on fertility. Further studies are needed to quantify the
effects, identify etiologic agentis), and define the mechanism(s)

of action.

Summary

1. Babiesborn to women who smoke during pregnancy are, on
the average, 200 grams highter than babies born to comparable
nonsmoking women.

L 2. The relationship between maternal smoking and reduced
birth weight 1s independent of all other factors that mfluence
birth weight including race, parity, maternal size,
sodioeconomic status, and sex of child; 1t 1s also independent of
gestational age.

3. There 1s a dose- -response relationship between matgrnal
smoking and reduced birth weight, the more the woman smokes
during pregnancy, the greater the reduction in birth weight.

4. If a woman gives up smoking early durmg pregnancy, her
risk of delivering a low-birth-weight baby approaches that of a
nonsmoker. ]

5. The ratio of plaW@m@ht increases with
increasing levels of nal smoking, reflecting a consigerable
decrease 1n mean birth weight and-a shight increase in mean
placental mass, this may represént an giaptatlon to relative
fetal hypoxia.

6. The pattern of fetal growth retardation that occurs with
maternal smoking 1s a decrease 1n all dimensions including body
length, chest circumference, and head circumference,

7. Maternal smoking during pregnancy may adversely affect
the chlldt's long-term growth, intellectual development, and be-
havioral characteristies.

8. Maternal smoking during pregnancy exerts a .direct
growth-retarding effect on the fetus, this effect does not appear
to be mediated by reduced maternal appetite, eating or weight
gain,

9. The risk of spontaneous abortion, fetal death, and neonatal
death increases directly with increasing levels of maternal
smoking during pregnanc}“, interaction of maternal smoking
with other factors which increase perinatal mortality may re-
sult 1n an even greater risl® .

10. Excess deaths of smokers’ infants are found mainly in the
coded cause categories of “unknown” and “anoxia” for fetal
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deaths, and the categories of “prematurity alone” and “respira-
tory difficulty” for neonatal deaths; this suggests that the ex-
cess deaths are due to problems of the pregnancy, rather than
to abnormalities of the fetus or neonate.

11, Increasing levels of maternal smoking result in a highly
sighificant increase in the risk of abruptio’placentae, placenta
previa, bleeding early or late in pregnancy, premature and pro-
longed rupture of membranes, and preterm delivery—all of
which carry high risks of perinatal ]oss.

12. Although there is little effect of maternal smoking on
mean gestation, the proportion of fetal deaths and live births
that occur before term increases directly with maternal smok-
inglevel. Up to 14 percent of all preterm deliveries in the United
States may be attributable to maternal smoking.

13. Th&incidence of preeclampsia is decreased among women
who smoke during pregnancy; however, if preeclampsia devel-
ops in a smoking woman, the risk of perinatal mortality 1s
markedly increased compared to preeclamptic nonsmokers.

14. An infant’s risk of developing the “sudden infant death
syndrome” is increased by maternal smoking during pregnancy.

15. There are insufficient data to support a judgement on
whether maternal and’or paternal cigarette smoking increases
the yisk of fongenital malformations,

16. Infants and children born to smoking m rs may expe-
rience more long-term morbidity than those born ta nonsmok-
ing mothers; however, studies usually cannot distinguish be-
tween the effects of smoki?g during pregnancy and the effects
of the infant’s or child’s passive exposure to cigarette smoke
after birth, )

17. Studies in women and men suggest that cigarette smok-
ing may impair fertility.

18. Experimental studies on tobacco smoke, nicotine, carbon’

monoxide, polynuclear aromatic hydrocarbons, and other con-
, 8tituents of smoke help define pathways by which®maternal
" smoking during pregnancy may exert its aforementioned ef-
fects, ) .
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PEPTIC ULCER DISEASE

»~

There is little information dealing specifically with the rela-
tions}'ﬁp between smoking and peptic uleer disease in women.
The data which are available suggest the same trend toward ]
higher prevalence of peptic ulcer disease among women who
smoke as is observed among men who smoke. Table 1, extracted
from the 1979 Surgeon General’s Report, shows that the preva-
lence of “peptic ulcer” in female smokers was higher 1n two out
of three studies of women, which showed a twofold or 1.6 fold
higher prevalence (7). The one study which failed to demion-
strate an increased prevalence was conducted 1n rural Poland
where very few women smoke (only 7 percent; (6). The median
ratio of smoking ulcer patients to nonsmoking ulcer patients
has been reported to be 1.7 for men (7). Thus, women smokers
seem to show greater susceptibility to ulcer disease than do
nonsmokers. ,

The population of women with ulcers contains a greater pro-
portion of smokers than does the group of women without ul-
cers. Alp et al. performed a retrospective analysis of 638 pa-
tients with gastric ulcer, 230 of whom were women (2). There
were 1.9 times as many smokers in the group of women ulcer

- patients as 1n an age-matched control group. However, even
among the ulcer patients, only 39 percent were smokers. In a
smaller series of 31 female patients admitted to hospitals with
hemorrhage from, or perforation of, gastric or duodenal ulcers,
the prevalence of smoking was 26 percent in both ulcer patients

' (831) and controls (8/31) (1). ~

In a report examining the effect of smoking on healing rates
of gastric and duodenatulcers, Dol et al. studied 92 women with
gastric ulcer and 54 women with duodenal ulcer (3). Smoking
was 1.6 times more common 1n women gastric ulcer patients as
in controls matched for age and place of residence (p < 0.01).
There was no significant excess in the proportion of smokers n
the group with duodenal ulcef: The effect of smoking on healing
rate Was ceportéd for men and women grouped together, so no
conclusion regarding specific effects on women is possible. ’

Although some studies of etiological factors in smoking-
induced ulcer disease (gastric acid secretion; pancreatic secre-
tion, etc.) have included women, the number of women has been
small, or the data from women have not been presented sepa-
rately. . . .

In summary, the evidence currently available documents an
increased prevalence of peptic ulcer disease in women who
smoke. No data. are available concerning specific effects of
smoking in women on gastric acid secretion, gastric emptying,
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TABLE 1.—Prevalence of peptic ulcer in smoking and
nonsmoking women (number per 100)

N R No.
‘ with ‘
Reference ulcers Smokers Nonsmokers Ratio®
Hgans MW, T LT
(1966) (5) - 47 2.8 14 2.0
Friedmén. G.D ,
11974 (4 1092 6.3 3.9 1.6
. Jedrychowski, W b : , -
1974 (6} 26 08 13 06
“Ratio = [revalence among smokers \ )
Prevalence among nonsmokers ¢ . ) : —
pancreatic secretion, or other processes which might be in-
volved in the pathogenesis of peptic ulcer disease.
Summary . )
The 1979 Surgeon General's Report included evidence that
. cigarette smoking in males was significantly associated with
~the incidence of peptic ulcer diease and increased the nsk of
dying from peptic ulcer disease by approximately two-fold. The
effect of smoking on pancreatic secretion and pyloric reflux
demonstrated among men may provide a mechanism by which
peptic ulcers develop. S/
1. Female smokers show a prevalence of peptic ulcer higher
. than that of nonsmokers by approximatély two-fold.
2. The effect of cessation on healing 1s not known.
8]
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INTERACTIONS OF SMOKING WITH DRUGS, FOOD
CONSTITUENTS, AND RESPONSES TO DIAGNOSTIC TESTS

Since most published studies investigating the effect of
cigarette smoking on measures of health were performé*d/m
mixed populations, it is difficult to demonstrate specific factors

-~ applicable only to women. Neither the differences between men
and women regarding the metabolism and aetion of ®ugs nor

the ph acological basis for differences between smokers and
‘noﬁs is well understood. The same is alsovtrue of the

ob ed variations in laboratory values and nutritional needs.
Thus, the associations for women between smoking, drugs, var-
lations in clinical laboratory values, and nutritional needs re-

quire further study. T

—'Q\
Women Smokers and Nonsmokers and Drug Confumption
Patterns

The drug consumption pattern of women as compared to men
has been studied by a number of investigators using different
methodologies. The results consistently show that women are
prescribed and take more prescription drugs than men (7,17). In
one study where 1-year drug histories were used, the percent-
age of women using prescription drugs was 29 percent as com- -
pared to 13 percent for men (17). Another study which examined
only drugs consumed within 48 hours of the interview showed
that 60.2 percent of the women had taken medication compared
to 41.8 percent of the men (7). The two studies cited are unique
in the realm of drug usage studies because they measure actual
self-administration of drugs rather than counting, physician
prescriptions or pharmacy dispensing patterns. Unfortunately,
neither of these studies quantified information according to
whethér the subjects were smokers or nonsmokers. .

Otheér reports show that smokers tend to use more drugs, es-
pecially of the psychotherapeutic type and drrnk more coffee
a\:\d{:coholic beverages than nonsmokers (18,26). In only one
study have women smokers and nonsmokers been compared for

; use of all drug categories, these data were derived from a self-
administered questionnaire asking about drufpuse for the past

""year (21). As Table 1 shows, women smokers take more of almost
every, type of drug than nonsmokers. When the data were or-
ganized according ta age groups, the 15-to-19-year-old group of
women showe® a marked elevation in drug use among smokers
(Table 2). -
. Although the data are preliminary, a trend that female smok-
ers consume drugs with greater frequeggey than female
nonsmokers is suggested. It is beyond the sc®e of this chapter
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N TABLE 1.—Ratio of percent usage of drug.classes, women
smoker/nonsmoker status

Drug class . ' White Black Asian
Antihistamine or allergy medicine L 08 09 0.6
Cough medicine 17 o 0.7
Asthma medicine : 09 1 0.9
Aspinn-containing drugs 12 2 0.9
Pain medjcme : 12 1.2 1.4 -
Codeine, riorphine, Darvon, ! ‘
Percodan, Demerol 15 1.6 ~ 3 12
Pherfbarbital or other barbiturates - 13 4.8 1.6
leeping pilla > « 1.2 N 1.3 1.3
T;anqm,hlers -7 o 5 ~ 16 1.8
. Anticoagulants . 13 - s 0.0
Digitahs or other heart medication t 10 0.8 01
~ Antihypertensives ' 08 1.1 . 09 \
Diuretics = 11 10 1.3
Cortlsone(-Q'p'e medication 10 1.2 1.0
» Hormones 13 1.3 1.4 !
Insulin or'diabetic plls ° 09 08 - 0.9
Iron or anemia medications 09 0.9 . 0.8
Thyroid medication * 11 1.3 2.3
’ Pills to control periods 13 1.2 k5
Contraceptives ‘ 12 1.1 1.3
Benzedrine or Dexedrine i 16 1.1 1.1
Weight reduction medication 11 0.9 , 1.3
Penicalhin or other antibiotics 12 1.2 1.0
Sulfa drugs X 11 12 " 08
Stomach or digestion medicine 1.2 1.2 1.3

~  SOURCE Seltzer, C.G (21)

N
¢
TABLE 2. — Percentage of positive responses among females in
age group 15-19 ) .
. . w .

- Qudstion Smokers Nonsmokers
Taken phenobggbital or barbiturates? - 2.3 1.0
Taken codeine, mo?bhﬂ.re. ete.? 16.0 8.5
Taken Benzedrine or Dexedrine? 4.9 0.3
Taken penuaillii-or other antibiotics? _ 33.0 25.8
Taken pills to prevent pregnancy’ : 27.0 9.7

SOURCE Seltzer, C.G (21) ’

#o 'a;ffgrentiate between' the behavioral components of this
phenomenon or to address the argument that women who
smoke are less healthy than nonsmokers. It is beneficial, how-
' ever,to examine the few reports that address the differences in
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drug action between smokers and nonsmokers, regardless of the
reasons for drug use. L e % .

“* Altered Clinical Response.to Drug Therapy by Smokers .
/Compared to Nonsmokers i

L4 .
Th¢ number of studies investigatin{t.he differences 1n the
clini¢gi responses to a drug by smokers and nonsmokers are far
é fewer In number than the studies examining the a#rations 1n
metabolism and biochemistry of drugs in smokers. The 1979
Surgeon General’s Report inclyded an extensive review of the
alterations in drug disposition that occur in smokers (25). That
information is useful for clarifying mechanjsms by which smok-
ing alters drug metabolism, absorption, excretion, and .other )
‘functions. The clinical significance of these alterations h#s not T
beeh clarified, however. T N '
The most ekhaustive examination of alterations in smokers'
{.ikigical response to drugs was done by Jick and his associates in
e Boston Collaborative Drug Surveillance Program (BCDSP).
. Over the past several years, this group has investigated the
clinical response of smokers and nonsmokers to six different
*drugs: propoxyphene (Darvon) (4); diazepam (Valiurg)*(li)‘; chlor-
diazepoxide (Librium) ¢3), phenobarbital (3), chlorpromazine _
(Thorazine) (24);gand theophylline tea (19). The differences ob-
served between smokers an8l nonsmokers were consistent
among men and woleh, except for the theophylline study, in
;_ whidh the toxic effects of th ripy were slightly more frequent
Lam,ong wom@.\(13.4Man among men (9.19.percent).
Only in the thlorpromdzine study (24) did the study group<those,
taking chlorpromazine) contain more women than men, an ob-"
servation that sapports other reports that women use major
tranquilizing agents more frequently than men (18).
" Since the published BCDSP data is not vrganized accordirig to
groups of women smokers gnd nonsmokers, any difference 1n
drug use between these groups is not reflected in the data
analysis. However,,it is important to note that these studies, *°
except as noted in the chlorpromazine study, predominantly 1n-
volvéq men. It has been shown that wanen report more fre-
qzent use of the wifior tranquilizers such as diazepam and
chlordiazepoxide (17}, Thus these studies should not be inter-
preted as reflecting Arug response among the general popula-
tion (17). ¥
The stddies on chlorpromazine, diazepam, and chlor- ‘
diazepoxide showed a lessened frequency of the adverse effect
of drowsiness among smokers as compared to nonsmg ers (4,24).
Conversely, no difference was reported fplr-_;{hel}pb@i‘b)‘tal {3).
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The analgesic effect of propogyphene was reduced 1n smokers,
an effect which was not ubserved in smokers on aspirin, codeine,
acetaminophen, or combinations of these drugs (4).

The evidénce for increased theophylliné metabolismdh smok-
ers 1s well established and predicts the observed cl{nical re+
sponse to thegphylline (13). The BCDSP study of theo ylline
showed that smokers not only required larger doses of theoghyt-
line for efficacy, but also were less likely to report adversd ef-
fects than nonsmokers, even though they required lagger doges.

Theoretically, then, because of a decreased clinical respbnse
to a drug, the tendency yould be for the smoker to require in-
creased doses tu achieve the same therapeutic effectdas a
nonsmoker.:

Therapedtic efficacy and adverse side effects in relationship
to gender, smoking history, and drug consumption patterns

have not been adequately studied, although the preliminary
z:;yﬁlnce would indicatg an area of potential toxic drug effects

d or therapeutic failures. Xz

’

Oral Contraceptives and Smoking

Chronic estrogen therapy has a profound interaction with
chronic tobacco u.s'é. Again, the BCDSP has been most iristru-
mental in geessing the influence of these two factors on the
health status of women..

In assessing the relativerisk of stroke tn women who smoke
and take oral contraceptives, the data from the Collaborative
Group for the Stldy of Stroke in Young Women show that smok-
ing alone increased the risk of hemorrhagic stroke (.e., sub-
arachnoid) from 1.0 for a nonsmoker who did not use oral con-
traceptives, to 2.6 for a smoker who did not use oral contracep-
tives. A smoker taking oral contraceptives had a relative risk of
6.1 or 7.6 (depending on the control group) (6). Similar increases
in risks do not seem to occur for thrombotic stroke in the smoker

Y.

taking oral contraceptives, but the risk of a thrombotic stroke’

for a;.Woman using oral Gentraceptives alone 1s about nine times
greater than that for a noncontraceptive user (5).

? A;‘;ain using the BCDSP dgta, the risk of nonfatal myocardial
infarction among women under 38 is very low among nonsmok-
ers, whether or not they use oral contraceptives. However, the
risk to women who both smoke and use oral contraceptives is
substantially higher, rdnging from an estimated one per 8,400
annuwelly in women aged 27 to 37 years tQ oneder 250 for women
aged 44 to 45 yvears (16). In a similar stu "of noncontraceptive
estrogens, similar risks were demonstrafed for women who both
smoke and use estrogens (15). These findings are in agreement
262 2,‘»‘. A .
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with studies done in Great Britain where oral contraceptives
were as8ociated with an overall increase in cardiovascular dis-
easge in young women (20). )

nother group which has investigated the link between smok-
ing, oral contraception, and myocardial infarction reported that
there is'a considerable interaction between smoking and con-
traceptive use. The group found that rate of acute myocardial
infarction among female smokers on oral contraceptives is
greater than could be accounted for by either smoking or con-
traceptives alone (22). In earlier studies this same group con-
cluded that there was a dose-response relationship between
. smoking and myotardial infarction in women, and that among
women smoking 35 or more cigarettes per day, the rate of
myocardial infarction was estimated to be 20 times higher than
among those who never smoked (23). )

These dataJend themselves to the prediction of risk in only a
very genera] way and provide no particular measures by which
a woman—smoker or nonsmoker—can tvaluate her own risk of
experiencing one of the adverse effects described..

The following section reviews some of the laboratory values
that are altered by §moking. Upfortunately, many of the largest
studies on the correlation between smoking and alterations tn
clinical laboratory values have focused on men. -

A

Alterations in Normal Clinical Laboratory Values in Women
- Smokers

Only a few investigators have studied clinical laboratory
values in women smokers and nonsmokers (1,8-12,14,27). Many
of these studies show statistically significgnt differences in a
variety of common parameters. The clinical significance of ~
these differences may not be apparent, however, since the ac-
tual differences between women smokers and nonsmokers dre

, small. For exam{l}isii):y of packed red cell volume (PCV) and
hemoglobin tHb) M woimen smokers and nonsmokers showed the
PCV and Hb for nonsTiokers to bé 41.95 and 13.85 compared to
42.94'and 14.16 for smokers, a difference significantat p < 0.05,
but a discrimination which physiclan or patient may find dif-
ficult to assess (14). ;

Small differences in laboratory values between SmoKers and
nonsmokers can be seen in a number of serum chemistry and
hematologic tests. One measurement that shows a wide enough
variation between smokers and nonsmokers to be recognized

—~¢Jinically is the leukocyte count of a smoker (1},12). It 1s impor-
tant to recotifze that & WBC of 12,000 per mm? 1s within the
» normdl rang®for a heavy cigarette smoker, and that the dif-
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ferential count remains hormal (11). In one study, individuals
with chronic bronchitis were excluded from eyaluation of leuko-
cyte counts, and the same relative mcrease]na]eukocyte count
was observed (12).

In several studies of triglyceride and cholesterol values in
smoking and npnsmoking women, an elevation of both values,
which was not statistically significant, was seen in smokers.
The addition of ural contracgptive use to smoking caused a sig-
nificant elevation over the nonsmoker, noncontraceptive user.
The nong#ioker values were 79 = 6.8 mg 100 ml for triglycerides
and 157 = 7.5 mg 100 ml for cholesterol. In the smoker they were
110 = 148 mg 100 ml and 174.3 = 8.8 mg 100 m] respectively,
whereas the smoker using oral contraceptives had a triglyceride
value of 150.0 = 14.1 mg 100 ml and a cholesterol value of 186.1 =
mg 100 ml. In this same study, there was no significant difference
between the levels of vitamins A, E or C in smoking and
nonsmoking women (27).

A number of investigators have measured vitamin C levels in
smoking and nonsmoking women, with extreme variatign in re-
sults. Some showed decreased plasma and.leukocyte vitamin C
levels in smokers, and others showed no differences between
smokers and nonsmokers. The discrepancies in these results
may in part be related to the amount of dietary vitamin C
habitually consumed by the subjects in the various studies (27).

Changes in serum proteins were the subject of another study
of women smokars and nonsmokers (26). Significant differences
in all serum protein fractions were found n cigarette smokers
compared to nonsmokers. In general, the effects increased with
the amount smuked, Past smokers showed globulin values that
were significantly below those of women who never smoked, but
there was no difference observed in the other serum protein
fractions between past smokers and those who had ngver
smoked.

The Inflgence of Sn‘m‘king or’the :\'utr'rtiona‘l Needs of Women

Outside of a possibly increased need for vitamin C in women
who smoke, there is very little informatign about other nutrient
-requirements in smoukers. In recent years a great deal of time |
has been spent studying the influence of smoking on fetal de-
velopment, a subject covered elsewhere in this volume. The spe-
.cial nutritional needs of the nonpregnant S;mokmgw?man have
not been dealt with in any systematic way. ,

A recent study involving obese women looked at the lnﬂuence
of smokmg cessatlon on body weight (2). Although the data are
innately biased because the study group consisted of women
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eprolled in a weight loss program, the results showed that
wdmen who smoked:less than a half pack of cigarettes a ddy
~gained 4 pounds after they quit. Heavy smokers consuming over
two packs a day gained an average of 30 pounds over several
cades. Moderate smokers gained an intermediate amount.

is study does not contradict a commonly held notion. that
wePhen gain weight when they stop smoking; however, 1t pro-
vides no behavioral or physiological hypothesis for this

. phenomenon, . - '

) Summary

Most published studies investigating the effects of cigarette
smoking on drug use have been performed on mixed popula-
tions; factors specific for women have not been demongtrated to
date. It has, however, been clearly demonstrated th&% women
are prescribed and consume more prescription drugs thar men.

1. Studies of selected drugs indicate that smoking may affect
clinical résponses and alter the dose required for an effectivg
therapeutic result.

2. Smoking interacts with oral contraceptive use to increase
the risk of myocardial infarction and subarachnoid hemor:l
rhage.” .

‘3. Commen chnical laboratory parameters are altered in
smokers compared to nonsmokers, the health significance of
these changes is unknown. *

4 Insufficient information exists for assessment of the impact of
smoKing on the nutritional needs of women.

'
~

» References .

(1) BILLIMORIA, J D, POZNER, H., METSELAAR, B, BEST, F. W,,
JAMES, D C D Effect of cigarette smoking on hpids, lipoproteins,
blood coagulation, fibrinolysis and cellular camponents of human
blood: Atherosclerosis 21(1) 61.76, January-February 1975

(2) BLITZER, P H.,RIMM, A A, GIFFER, E. E.Thé%ffect of cessation of
smoking on body weight in 57,032 women. cross sectional and longitud.
inal dhalysis. Journal of Chronic Diseases 30(T) 415-429, July 1977.

é( ($) BOSTON COLLABORATIVE DRUG SURVEILLANCE PROGRQM

Clinical depression of thecentral nervous system due to diazepam 4nd

‘ chlordiazepoxide 1n relation to cighrette smoking and age. New Eng-
land Journal of Medicine 288(6) 277280, February 8, 1973

f4) BOSTON COLLABORATIVE DRUG SURVEILLANCE PROGRAM.

) Decreased.chnidal efficacy of propoxyphene in cigarette smokers. Chn-

1cal Pharmacology and Therapeutica 14(2) 259.263, March-Apnl 1973.

75) COLLABORATIVE GROUP FOR THE STUDY OF STROKE IN

YOUNG WOMEN Oral contraceptives and increased rsk of cerebral

1schemia 6r thrombosis New England Journal of Medicine 288(17)

871-878, Apnl 26, 1973.
(6) COLLABORAT!VE‘GROL‘P FOR THE STUDY OF STROKE IN

’ N Vo 265
265




(T

[N

4y

[y

1]et

(161

(1%

1200}

(22)

P Y

266

YOUNG WOMEN Oral contracepti~es and <troke in young women
Journal of the American Medical Association 2314%) 71%-722, February
17, 1975

t RAIG.T I.. VANNATTA,P A Current medication use and symptums
of dep're-.w;n in a general population” Amencan Journal of Pwychiatry
W49 1036 1039, September 197%

DALES.L G.FRIEDMAN.Q D.SIEGELAUB.A B .SELTZER. A C
Cigarette smoking and serum chemistry tests Juurnyi of Chronic Dis
eases 2706 293-307, August 1974

DALES L G.FRIEDMAN.Q D . SEIGELAUB.A B .SELTZER.A €,
LRY. H K (igarette smoking habit~ and urine characteristies Neph
ron 20 163170, 197x

DESMOND. PLV , ROBERTS. R K, WILKINSON,Q R. SCHENKER.

No effect of smoking on metabuslism of chlordiazepoxide New Eng
iand Journil of Medicine 300:4) 199-200 January 25, 1979

FRIEDMAN.Q D.SIEGELAUB. A B.SELTZER.C C. FELDMAN,
R.(OLLEN. M F Smoking habits and the leukocyte count Archives
of Environmental Health 2643 137-143% March 1973

HELMAN.N .RUBENSTEIN L 8 Fhe effects of age, sex, and smoking
on erythrocytes and leukocytes Amencan Journal of Clinical Pathol-
Oy 6; {‘!’44 1975

HUNT. & N.JUSKO. W J. YURCHAK, A M Effect of smoking on
thgophyihine disposition Clincal Pharmacolugy and Therapeutics 145,
Part b 546551, May 1976

I1~AGER. H. HAGERUP. L Relationship between cigarette smoking
and high packed cell volume and haemdghsbin levels Scandinavian
Journal of Haemotology % 41 241-244, 1971

JICK.H.DINAN, B. ROTHMAN.K J Noncontraceptive estrogens and

nonfatal myocardial infarction Journal of the Amencan Medical Asso-
clation 249 14) 1307 1405, Apnl 3, 197% -

JICK, H, DINAN, B. ROTHMAN. K J Oral contraceptives and non-
fatal myocardial infarction Journal of the Amencan Medical Associa-
tion 23% 14, 1403-1406. Apn} 3, 1978

PARRY. H F. BALTER.-M B, MELLINGER. Q D, CISIN. I H,
MANHEIMER. D | MNational patterns of psychotherapeutic drug use
Archives of Genefal Paychiatry 2% 769413, June 1973

PARRY, H. F. CISIN. I H. BALTER. M .B. MELLINGER. Q. D,
MAN HEf_\lER. D | Increasing alcohol intake as a coping mechanism
for psychicatress In Cooperstock, R (Editor) Social Agpects and Med-
ical Use of Psychotropic Drugs Toronto. Addiction Research Founda-
tion, 1974

PFEIFER, H J ,GREENBLATT. D J Clingcal toxiaity of theophylline
n relation 4o cigarette xmoking Chest 73(4) 455-459, Apnl 1978

ROYAL COLLEGE OF GENERAL PRACTITIONERS ORAL CON-
TRA( EPTION STUDY Mortahity among oral contraceptive users
Lancet (4 727-733. October ¥, 1977 x

SELTZER. € .FRIEDMAN.Q.D.SIEGELAUB.A B Smoking and
drug consumption 1n white, black, and oriental men and women
American Journal of Public Health 64(5) 466-473, March 1874

SHAPIRO, §, SLONE. D. ROSENBERG. L. KAUFMAN, D, STOL-
LEY. PD . MIETTINEN. O S Oral‘contraceptive use in relation to
myocardia) infarction Lancet (1) 743-747. Apnl 7. 1979 .

SLONE. DD, SHAPIRO. $. ROSENBERG, L. KAUFMAN, D W,
HARTZ.§ C.ROS8SL A C . STOLLEY.P D. MIETTINEN O S Rela-
tion of ciggrette smoking to myocardiap infarction in young women

¢
£
\)!1

) L




-~

\
$

‘ _ ¢

New England Journal of Medicine 298(23) 1273.1276, 1978.

1251 SWETT. D Drowsiness due to chlorpromazine in relation to cigarette
smoking Archyves of General Psychiatry 31 211.213, August 1974,

(25 US PUBLIC HEALTH SERVICE Smoking Health A Report of
the Surgeon General U S Department of H , Education, and Wel-
fare. Public Health Service, Office of the Aasm!ant Secretary for
Health, Office on Smoking’and Health DHEW Publication No (PHS,
7950066, 1979, 1251 pp .

(¢6; WINGERD.J,SPONZILLI, E E Concentrations of serum protein frac-

tions {n white women effects of age, weight, smoking, tonsillectomy

and other factors Chnical Chemstry 237) 1310-1317%, 1977 7

2~ YEUNG,D L. Relanonshlp% betvien ¢igarette smoking. oral contracep-
:}e« and plasma vitamins A, E, C and plasma triglycerides and choles-

ol American Journal of Clinical Nutrition 29 1216-1221, 1976

‘ N

267




v

»

*

PSYCHOSOCIAL AND BEHAVIORAL ASPECTS OF SMOKING
IN WOMEN

Introduction

Currently, women are rapidly approaching men in the rate of

initiation and prevalence of cigarette smoking, but seem to have,
» alower rate for successful cessation of smoking. (See ®iso Part |

of this yeport, Patterns of Cigarette Smoking ) W}ncreasmg
percenfage of the US populatiqn 1s giving up smo Ing, nationwide
surveyy and cessation studies s[&gée;:t that a smaller proportion of
wontery than men are quitting successfully

This part, discusses tobacco use by women, with 'companatlve
reference to men's use wherever appropriate, Special attention
1s directed to the patterns of initiation, the rise 1n smokin
among girls, and the factors important 1n the mamtenancd
smoking behavior, including pharmacological effects, smoking
patterns, information dissemination, and!stress management.
The differences 1n successful quitting between men and women
smokers are disgussed with the hope of generating new ideas for
research and intervention.
- A separate analysis of smoking patterns amov%wor'nen In the
health professions is presented. In addition, a se lon 18 devoted
to the pregnant smoker because the impact of smoking, both on
the fetus ang on the pregnant woman, makes this a period of
particular importance 1n the life of the women smoker.

Initiation of Smoking in Adolescent Girls ‘

Cigarette smoking, pasticularly cigatette smoking among
young girls, is a changing phenomenon. Shifts 1n smoking at-
titudes and behaviors reflect broader social forces, including
changes in sex roles and gender differences 1n responsesto pub-
licinformation programs and to social sanctions against smok-
ing.

The trend in adolescent smoking, as in other “adult-hke” be-
haviors such as alcoho} use or‘sexual activity, 18 toward earler
onset. For example, before the mid-1970s,.girls were less likely
to start smoking than boys, and when they did, they started
later. Neither of these differ%nce_s holds true any longer.

A number of psychosocial variables correlate highly with ado-
lescent smoking trends. These include the attitudes, percep-
tions, and behaviors of adolescent gitls, their social setting
(family, .peer groups) and those broad demographlc factors
&race, education, family'income, urbarticity) that help to define
n individual’s position within the society.

.
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CONCEPTS OF ADOLESCENT BEHAVIOR

Discussions of adolescence with its attendant problems have
seldom differentiated betwéen boys and girls, and no theory or
model of adulescent behavior has been developed specifically for
girls. However, gender differences in development, cognitive
processes, sex-role acquisition and achievement have recently
been'examined and a number of psychological differences have |
.been 1dentified (24,26,51,68,98,211).

The essence of adulescence 18 growth, transition, and change.
The rate of physical growth in adolescence 18 more rapid than at
any vther stage of development except the neonatal stage. Ado-
lescent development 1s a complicated process which involves in--
creasing self-awareness, intellectual and emotional growth, and
physiological changes. ) :

What adults characterize as risk taking in adolescence may be
exploration of the limits of identity and capability. Adolescents
are attempting to resalve the ¢ompeting and conflicting de-
mands stemming fron?chxldhood experience on the one hand
and expectations of adulthood on the other: dependency and
compliance versus autonomy and independent decision-making;
orientation toward family versus orientation toward peers.
They face increasing demands for social and cognitive achieve-
ment and for dev%lopmg the self-control required to handle new
psychological, physical, and social situations. Inadequate expe-
rience with these challenges or failure to meet them may res#lt
in low self-esteem and increased anxiety and stress.

Numerous formulations contributing to a general model of
adolescent development have emerged. These include life-span
theory and cohort change (52,131), adolescent sexuality (32), and
differences between early and late adolescence (85),

Douvan and Adelson have identified i1ssues that distingyish
adolescer)ee. for girls they are sexuality, interpersonal-
intimacy, and i1dentity 18ssues, for boys they are sexuality,
autonomy -assertion-indepehdence and ideptity 1ssues (51). In
thig'study. conducted in the 1950s, girls evidenced conflict be-
tween the sucial roles for which they were preparing (further
education and careérs) and the future role they desired
(marrigge_motherhood). La Farge described a similar female
adolescent tonflict between social rules and individuak percep;
tions (109). Research publishéd in the 1970s shows that young
‘women still have role ¢onflicts different from those of young
men (68), :

Research on genrder—role differentiation in childMod has:
provided some msight into developmental differences between
ngE and boys. Maccoby suggests that these differences may
272 N .
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derive from different role models for boys and girls; from the
varying responses of significant adults to their behaviors; from
biological differences; and from a tombination of these (116).
Block and Maccoby and Jacklin report that the differences in-
clude girls having less confidence 'in their ability to handle a
new task and less seénse of control over what happens to'them
(18,117). Girls also'show greater susceptibility to expressed anx-
iety, greater need for help and reassurance, greater closeness to
friends, and more concern for what is socially desirable.
Adolescent behaviors—social or antisocial, adaptive or
maladaptives—are a function both of individual choice and of the

* opportunities for growth and development wijch a society pro-
vides its youth (36). “Not only is the term ‘adolescence’ a social »

definition, but what society perceives as an adolescent problem
is also.socially defined” (52). Similarly, the development of
values, motivations, and controls that foster healthy growth
and detenthe onset of smoking and other undesirable behaviors

depends on the opportu3ities and resources that society makes
available to the adolescént.

PREVALENCE'AND PATTERNS OF ADOLESCENT
CIGARETTE USE

National surveys of adolescent smoking behavior have pro-
vided information on gender diffevences, secular trends, and
age subgroupings within the adolescent period. Surveys of
smoking patterns, ages 12 to 18, were conducted by the National
Clearinghouse for Smoking and Health {NCSH) n 1968, 1970
1972, and 1974 and by the National Ins{jtute of Education (N1W,

- in 1979 (130,197). Two other periodic surveys, both sponsored by,

the National Institute on Drug Abuse(NIDA), included
cigarette consumption (2,101). A number of studies in specific
geographic locales or among specific populations, such as high
school students, have also been carried out (198). Differing defi-
hitions of a current regular adolescent smoker make ecompari-
sons among these studies particularly difficult. In the NCSH
and NIE surveys, a regular sméker is defined as one who
smokes cigarettes at least weekly. In the NIDA surveys, regu-
lar smoking is defined as occurring within thﬁast 30days.

Prevalence

Table,l summarizes adolescent cigarette smoking prevalence
between 1968 and 1479, by age and gender, as surveyed by
NCSH and by NIE. Between 1968 arid 1974 there was a signifi-

cant increase in the percentage of girlsmokers in each age catr -

egory at each point in time, in contrast to the relatively stable
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prevalence of eurrent regular smoking among boys. A decline in

the average age of :ﬁ‘:kmg initiation foLboth sexes Is

) suggested by the small but significant increase in smoking pre-

valence amohg 12 to 14 vear olds, (198) Trends in the data from

a national study of high school seniors also support the

hypothesis of an earlier age of imitiation (101).

In the five years from 1974 to 1979, the proportion of 17 to 1¥

vear old girls who smoked changed little, but the proportion of

. boys who smoked dropped by a third. It was this difference

among 17 to 18 year olds that created the overall higher smok-

ing rate for girls as compared with boys in 1979. However, at

ages 15 to 16, the drop from 1974 to 1979 was greater for girls:

than boys, suggesting that the initiation of smoking 1s also be-
ginning to decline 1in those girls born after 1962.

The differences in the within-age-group changes in the smok-
ing prevalence of girls may represent an 1solated effect un the
cohort of girls born in 1963 and 1964, The change was essentially
confined to the 15 to 16 year old subgro/upslwho were born dur-
ing these years. The precise nature gf the interaction of social
influences on the development and matutation of this cohort is
unclear. However, other data suggest that a marked secular
change occurred in cigarette smoking attitudes and behavior
which was secundary to an increased awareness of the health
risks of smoking.

An alternate hypothesis’is that the 1solated dechine in the 15
to 16 year old subgroup may be an artifact produced by the
combined trends of reduced 1nitiation of smoking and the initia-
tion at a younger age. Thus, the decline 1n prevalence among 15
y to 186 vear old girls would reflect the decreasing percentage of

yvoung worpen who are taking up smdking, but this trend will be
m*aéka',d v the younger age group by the tendency of those girls
who are going totake up smoking to do so at a younger age. The
1979 NIE Strrvey reports that:

JThe increasing prevalence of teenage smokmg that was ob-

. . served in the period between 1968 and 1974 has come to a halt,

and a decrease 1in the smoking rates 0% both boys and girls has

taken place. The decrease In bo,\s"smokmg was greater than
that of girls, resulting in a higher smoking rate for girls than
for buys in 1979. Smokmg among boys leveled off in the early
1970s, and then bégan to decrease. [t appears that girls are
now following this pattern. the smoking rate has levele® off
among 17 and 18 vear olds, and probably can be expected to

decrease over the next few years (130).

Other surveys (Table 2) support these trends in adolescent
girls’ smoking behavior. Differences between studies 1n abso-
1u‘e prevalence rates reported are at least partly due to the
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TABLE 1.— Estimates of the percentage of current, regular
ctigarette smokers, adolescents, aged 12 to 18, United
‘States, 1968-1979 . .

Ages 12-14 * Ages 15-16 Ages 17-1%8 Agés 12-18 °
Year Mhle Female Male Femald Male Female Male Female
196% 29, U6 1760 96 302 156 147 ~ 4
1970 B 30 19 5 14 4 373 228 x5 119
1972 16 2% 17X 15 3 302 253 157 133
1974 42 19 151 202 310 259 15 % 153
1979 32 43 " 135 1% 193 26 & 107 12.7

NOTE Current regylar smoker includes respondent who smokes cigarettes at
least weekly .

SOURCE .\'auunal‘('leaf'mghouse for Smoking and Health (197), National

Institute of Education (130}

h¢ P

/

difference 1n the definition of a smoﬁer, and differences 1n
survey technique. The National Institute of Education Sur-
vey Included as current regular smokers both those who smoke
one or more cigarettes per week and those who smoke one or
more cigarettes a day. The prevalence rates of Abelson, et al. (2)
and Johnston, et al. (101) refer to any cigarette smoking in the
past 30 days. ‘

The Abelson, et al. data, which were collected 2 vears before
that of NIE, show the predicted decline, but to a lesser degree
(2,130). The Johnston, et al. data suggest that there was an in-.
crease in adolescent girls’ smoking as measured in samples of
high school seniors between 1975 and 1977 (101). Johnston’s fig-
ures were retrospectively reported and refer only to youngsters
born before and during 1960, and therefore, would not be ex-
pected to reflect changes occutring in those cohorts born after
1962 where the decline has occurred. This may explain why the
Johnston, et al. 1977 sample did not reflect a downturn, and re-
ports of later cohorts of high school seniors should show a
stabilization and then a decline in female smoking rates. Re-
sults from a study by the same group in 1978 show the predicted
downturn in the smoking habits of high school senior girls (from
39.6 percent in 1977 to 38.1 percent in 1978) as well as boys (from
36.6 percent in‘1977 to 345 percent in 1978) (103).

A ] »

Age of Initiation of Smokin

The data 1n Table |1 sho%u,that the prevalence of smoking in
girls aged 12-14 increased steadily between 1968 and 1974 to a
level equal to or’slightly higher than boys of the same age. Be-
tween 1974 and 1979 Xhe prevalence of smoking stabilized 1n
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. girls and may have begun to decline. The prevalence of smoking
by boys of this age peaked in 1970 and has shown a steady de=..
chine since that time. These trends may represent fewer adoles-
cents taking up smoking, with those who do beginning at an
earlier age.

Well over one-half of high school seniors—male and
female —who smoke regularly reported first smoking in the
ninth grade or earlier (101). It 1s hard to know whether this
earlier onset reflects something specific to cigarette smoking or
1s attributable to the more general pattern of earlier onset of all
“adult-type” behaviors.

This" trend toward_early initiation of smoking behayior may
have a signifidant impact on the future health of these adoles-
cents, as many of the health risks associated with smoking in-
crease with both earlier onset of smoking and duration of the
smoking habit. In addition, the earlier the use of a substance is
begun, the longer 1t1s likely to be tontinued and the more heav-
ily it is likely to be used (26,102,137).

These national surveys do not permit a detailed jnation
of the mitiation process. “Experimenters,” those who have -
smoked at least a few puffs of a cigarette, but not more than 100
cngarettes are grouped with ‘“‘never smokers”, those who have
never taken even a few puffs. “Occasional” smokem are defined
as those who smoke less than one cigarette a week but more
than 100 cigarettes in a lifetime. Occasional or intermittent
smoking 18 rare among adults. Examining the proportion of

experimenters” at each age.and following their subsequent
smoking behavior might hélp glarify the determinants of the
initiation process (126).

It one major British.study, smoking only a few cigarettes
usually led to becoming a regular smoker; only 15 percent of
those who smoked more than a single cigarette escaped adop-
tion of smoking as a regular behavior126). The estimate in this
study of 8 percent “occasional smoking” in adolescence is based
on a definition df smoking less than daily, but at least one
cigarette a week for as long as 1 month. The difference in defini-
tion of occasional smoking makes comparison with current U. S.
data on adolescents difficult. From 1968 to 1979, the percentage
of current occasional smokers (less than once per week) varied
between 0.4 percent and 1.6 percent for girls, and 0.4 percent
and 2.3 percent for boys (130). McKennell and Thomas estimated
that the mean length of time between“smoking the first
cigarette and adopting regular (daily) smoking was slightly less
than 3 years for boys_and shghtly more than 2 years for girls
{126). The difference 18 probably due to earlier experimentation
amoQg boys. The transition from experimental or occasional

276 \ \ . e
2/., ;




-

.

TABLE 2.—Percent of adolescents currently using* cigarettes, .
alcohol and marihuana, by sex; three national
surveys compared

3

¢ *Ages 12-17 Ages 17-49

Ages 12-18 Abelson, et al. High School Seniors

NIE (1979 (1971 Johnson, et al. {1977)
Ages 1974 1979"  Ages 1974 . 1977 Ages 1975 1977

-

+ Current Cigarette Use

12-14 F 51 43 12-13 13 10 — -
M 42 32 ’
15-16 F 216- 123 1415 25 22 < - =
MR 146 ’
o—r N
17-18 F 264 270 16-17 *© 38 35 P -
. M 326 196
12-1% F 159 131 12-17 F 24 22 o 17-19 Em359 399

M 163 111 M 27 23 M 37.2 366

Current Alcoho! Use
"16-17 F&M 51 52

’ 12-17 F29 25 L 17-13 F 622 650
M39 37 ¢ M50 778

— - - - . —_—— e ————

/\ *
Current Marnhuana Use

. 16-17 F&M 20 29 ) .
12-17 F11 13 17-19°F 225 300
' M 127 19 M 323 407 .

*NOTE: Defimtfon of current use varies by study. Cigarettes: N’ﬁ\

(1979 —current regular smoker (one or more cigarettes dunngthe week

over and above a mimmum five packs) and current occasional sm%er tiess

than one tigarette per week), Abelson, et al. (1977) and Johnston, &t gl.

(1977)— smoked within the past 30 days. Alcohol and marihuans. use within

the past month (smokers and nonsmokers).

SOURCE- Abelson, H.I. (2), Johnston, L.D.<(101), National I nstitute of
Education (130). i .

smoking to regular gmoking is an extremely important one to
study because it may provide a crucial period for intervention
before psychosocial or pharmacological dependency is estab-
lished.

Number of Cigarettes Smoked . .

In the NCSH/NIE survey (130), a smaller percentage of
female smokers t!‘an male smokers smoked 10 or more cigar- .
ettes per day (61.8 percent versus 73.8 percent 1n 1974, and 59.0
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. percent versus 65.6 percent in 1919) The high school senior sur-
vey showqd male-femdle rates to be equivalent at thé half-pack
per day rate, with boys exceeding girls at heavier levels (101). In

. that study, the proportion of females currently smaking as’
P . much as a half-pack per day™ereased between 1975 and 1977,
r while thexgro ortlon uf males smoking at that rate remamed
/(_bnéta&t ‘The Amencan Cancer Society survey also suggested
an mcréase 1n the proportion of heavy smoukers among adoles-
cent girls compared with stable rdtes in boys between 1969 and
1975 (216). It reported a fourfold increase- n the percentdge of
f ale smokers who smoked at least a packa day, from 10 per-
" .cent tu 39 percent, compared with an unchanged rate of 31 per-
. cent among males. The equality 1n smoking bekhavior may be
" extending to the number of cigarettes smoked. i '\ 4

v -4
N\ Type of Cigarette S_molted . / R

In addlescent smokers of both sexes, there has been 4 definite
trend toward smoking cigarettes with lower “‘tar” yields be-

‘ ) twee‘r'},1974 and 1979. Figure 1 shows the decline in thd “tar” and
nicofirie devels of the cigarettes smoked by addlescents. Girls
appear to be shghtly ahead of boys in the use of lower® “tar”
cigarettes. The trend ean*be attributed to three factors the
increased marketingof low “tar” cigarettes; the decreased “tar”
levels of existing cigarettes, and 1ncreased awareness of-dif-
ferential health hazards associated with different kinds #f
.uga‘rettes (130).. It should Be noted, howewer, that ¢he midgoint

on the cumulative percentage continuum {as dropped only °

. about 1 mg “tar” between 1974 ahd 1979, from appr0x1mately

[d

. 125 mg to appyfimately.16.5 mg, and the percentage of adoles-

cenig gmoking the l1dwest category of * "tar (less than or equal to
- 10 is still*very small™ - ° ) :
) . Smaking Cessation ¢ . - .

0

Are there pilfferences between glrls and boys in patterns of

) smoking c€ssativn comparable.td these observed in adults? A
.. g’redfer progortlon of adult males titan adult females havé quit

smokipg (see the section on addlt smoking cessatgn in this

part). Two patlonal surveys have shown more exgsmékers

< emuhg adule ent Jboys than among girls (101,130). Looking a8’

’ either the per age of.ex-smakP¥among all adolescentsomat

the yuit rates mber offormer smokers dulded by number of

« ever smqkers), b"b excﬁd gurls in every survey between 1968

and: 1979 (130) Howev if _expemmental smokers are elimi-

-.nated from the ana[yslsy there are no dlfferentes between the

boy¥ and glrls For the two most recent surveys ‘thé quit rates

’
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were as follows: 33.2 percent of female and 36.0 percent of male :
smokers had quit in 1974; 30.5 percent of female and 42.3 per-
cent of male smokers hag quit 1n 1979. In contrast, Reeder found
no diffe}ence in quit rates between boys and girls aged 13 to 19
in natx@al surveys conducted in 1965 (boys 28 percent, gtls 29

-percenf®and 1n 1975 (bo,\'s\34 percent, girls 35 percent) 1148).

Therefore, it 1s unclear whether ddolescent girls show the sam
patterns of quitting smoking found 1n adult women. It should ~
also be remembered that research un both smoking cessation
and 1llic1t drug use has shown that quityng 1s often not a per-
manent state (100,147,173). ' N
Smoking Prevalence and Ethnicity

4 ; . .
There are né"data based on a nationzl sample examining ado-

"lescent smoking in different racial groups. However, beginning *

in 1969-1970 Brunswick ha¥ conducted a longitudinal personal
home interview survey of a representative sample of 668 urban,
non’Hispanic black youth's in Harlem, New York City. She found
that mdre 16 to 17 year old grls than boys smoked (62 percent
versus 50 percent). This was well be¥gre national rates had
shown smoking among girls equaling add then exceéding that
among boys. This greater smoking prevalence in girls continued
intopghe young adult years.’ The same subjects were re-
Interv®ewed 6 to 8 years later, when the youths wer, aged 18 to
23. Sixty-two percent of young black women (N =25 were_dur-
rent smokers and 18 percent were currently smoking at least a
pack a day. This 1s cdxﬁf)a!jed'thh 57 percent of the black men 18
to 23 years old (N =277) who were current smokers, 16 percent of
whom regutarly smoked at jeust a pagk a day” These prevalence
rates are well above the rates for adult black women found 1n
national survey data, but are only shightly higher than thexates
found in adult blatk men (198). This study 13 of substantial in-
terest, but may not be representative of national black adoles-
cent smoking patterns. . « .
' S
Alcohol and Marihuana Use-

~—

»

% .
Ligarette use should be viewed In the context of other sub-

- stance use behaviors. Abelson, et al., provided information on

the use of other substances in the age range of 12 to. 17 by
current cigarette smokers and‘by those not currently stoking
{2). Smokers far exceeded nonsmokers 1n reporting use of al-

cohol, marihuana andor ha}ghlsh, 61"\“stronge1:" drugs (ha(l//
lucinogens, cocaine, hero_m, and other opiates): positive rephds

for alcohol were 80.0 percgit.wersus 44.8 percent; for ma&xhuapa
and/or haghish, 68.3 percent versus 16.7 percent; and fer

B

.
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” ~

.
’ Tayoo.

277 -




]

stronger drygs, 26.3 percent versus 4.1 percent respectively (24,
103,130,216)."Similar figures for alcohol use by 13 to 17 year old
girls were reéported by Yankelovich, et al.: 81 percemt of the
smokers drank ecompared with 42 percent of nonsmokers, but
somewhat lower estimates were reported for marihuana
use—25 percent of the smokers versus 3 pevcent of the
nonsmokers (203). Strong associations between alcohol 'use and
cigarette smoking and'or batween marihuana use and cigarette
smoking in adolescents and college students have also been
identified in a number’ of other investigations (86,97,153,
177,181). ’ .

-
-

.DEMOGRAPHI(i AND PSYCHOSOCIAL-€ORRELATES OF
T SMOKING IN ADOLESCENCE.

Smoking 1s a complex behavior, and it is likely that adolescents
" start to smoke for multiple reasons. Strong corre}ations be-
tween smoking and a number of demographic and psychosocizl
variables have been reported, but causal connections have not
beer established. Neither has the set of “predisposing factors”
been often subjected to multivariate' analysis. It is rare that’
"morgethan one or’two variables have besn tested simulta-
neo&y. What appear to be separate determinants of smoking
behavior (for example,'peer pressure+and socioeconomic status)
may actually be reflecting a’single underlyihg pattern. For
example, aspects of self-confidence, academic achievement,
types of parental and'or peer relations, and,or socroeconomic
factors cluster in certain ways to influence susceptibility to
smoking cigarettes. A few multjvafiate analyses have been.
conducted (111,113,138). - . ' .

v

4
* # .
Soeioeconomic, Influences < »

A number of studies®have, efamined smoking in relation to
socioeconomie status. The fingings consistently point to a rela-
tionship between lower ﬁrenta] status—iqcome and
education—-’aﬂd highér smoking preva¥ente among these par-
ents and their children (20,130,148,161). Adolescents from low-
income families may also begin to smoke earlier than others
(33,126). The findings that girls who work have higher rates of

" smoking may also reflect a relationship to lower economic '
status (9,130). Srole and Fischer observed a relationship be-
tween downward mobility and smoking1p adults (180). This may
be an important dynamic to explore in adglescent initiation of
smoking. . . . * hd

A relationship between parental educhtion and adolescent

‘v smoking also exists (130). When one or both parents attended
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college, 9.9 percent of boys and 10.6 percent of girls smoked,
compared ,with 10.9 percent of boys and 14.8 percent of girls
> from homes where neither parent attended college. ’

Family Patterns 7
In single-parent households (19.3 percent of those households
surveyed 1n 1979), adolescent smoking rates were approxi-
mate'ly double those of huseholds in which both parents were
present (130). Thi$ relaklonshm holds for both boys and érls, in
,very age group, and across all five NCSHNIE surveys; it has
also.been 1dentified by others (111). In the 1979 survey, 19.3
percent of the boys and 21.2 percent of the girls in singlggparent .
] households are smokers, compated to 8.6 percent and 10.7 per-
cent of throse in homes with both parents present.
‘Parental modeling may underhe this association 1n two w:gf-
First, adult smoking rates are higher for divorced or separ#42d
men and women. Second, female single parents who head
households are hikely to work out51de the home, and smokmg 18
more prevalent among working women than among homemak-
ers {182):

’
3
A

Smoking Among Parents and Siblings *

Adolescents are more hikely to smoke if either or both parents
smoke than i1f they do not (9,15,20,161,213). In the 1979 NIE Sur-
. vey this pattern was found across age and gender (130) (See
Table 3.) Looking at the data slightly differently, when both
pargnts smoke, 13.5 percent of sons and 15.1 percent of
.daughters smoke, when oneuparent smokes, 9.1 percent of boys
and 12.7 percent of girls smoke,”and 1n homes where neitger*
parent smokes, 5.6 percent of boys and 6.5 percent of girls sn&e

(130).
There are confhctmg reports on the relationship between the
-sex of the smoking parent and smoking hatyts of the offspring.
In two-parent homes in which only one parent smokes, 17 to 18
years olds appear to be more hke]y to smoke if the mother does
(130). Other studies have identified a relationship between the
child's smoking and that of the parent of the same sex (9,15,213).
Allegrante, et al. found a relationship between the mothe{'s
smoking behavior and that of sons, but not of daughtars, and no
relationship of the fathers smoking behavior to smoking by’
children of either,sex (3).) In contrast to, all of these findings,
Schnex’der et al. were unable to relate parental smoking to that
of offspring (166). .
Explanations for the association between parental and chil-
dren’s smoking behavior inclyde the effect of role-modehing.pa-
il
‘o oL »
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. TABLE 3.—Percentage of adolescents who smoke b
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-

y the smoking behavior of parents and older

siblings ,
, Have No ‘.Have No Older Older Older “ Older
Older Sibhing Older Sibhng Sibling Sibling Does Sibhing Sibhng D
< i Smokes Not Smoke Smokes Not Smo
One or Both Neither One or Both ¢ One or Both Neither . Neithe)
) Parents Parent Parents Parents Parent Parent
* Smoke Smokes Smoke Smoke Smo?(es Smoke:
i Boys - .
12-14 2.8 00 673 27 00 00
15-16, 176 30 15 R 6% 11 A\ 21
17-1% 150 79 254 16 7 317 \ 2 0.0
Total | A2 29 170 75 ? 195 / 06"
. -
Girls
12-14 t 37 00 853 13 3.4 29
15-16 8.2 57 200 ° 130 15.2 24
17«18 ° - 297 154 329 19.6 250 67
Total 97 41 203 47 153 . i1
Base. Both parents present in household . ’
SOURCE National Institute of Education (130 . N
-
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rental permgsiveness (real or imagined), and availability of
cigare es inthe home (125), : »

0)| siblings seem equally important or more important
than parents as potential role models for smoking (9,130,148).
There 1s a greater likelihood that an adolescent will smoke 1f one
or more older siblings smoke than if no older siblings smoke:
this is true in those households where neither parent smokes as
well as in those where one or both parents smoke. In the 1979
survey, boys with older siblings who smoked were more than
three times as likely to smoke as boys with nonsmoking older
sibings. The increase 1s about twofold for girls. The highest
smoking rate for girls was found when at least one parent and
an older sibling smoked (20.3 percent). The corresponding rate
for boys (17.0 percent) was shightly lower than where an older sib-
ling but neither parent smoked (19.5 percent) (130). (See Table 3.)

Peer Group Influence

Adolescents’ smoking k’)\éhawor 1s highly correlated with re-
ports of having friends who also smoke (15,132,133,155,162.216),
Most multivariate analyses have established this factor as
being of prime importance although one such analysis found no
relationship at all (3,113,13%). It has been pdinted out that pat-
terns of drug use 1a adolescents are very similar among best
friends (121). It has'not been demonstrated, however, that 1t 1s
the behavior of friends rather than inclinations of the adoles-
cent which influences him or her to smoke (3,130,166).

Inquiring about the smoking behavior of the “four best
friends” of adolescent respondepfs, the NIE study reported that
K7.6 percent of boys and 94.0 fercent of girls who smoked stated
that at least one of those friends also smoked. In adémon, only
10.2 percent of boys'and 5.9 percent of girls who smoked had no
regular smokers among their four best friends, and an even
smaller fraction (2.2 percent of boys and, 0 percent of girls) re-
ported that none of their friends had even experimented. In a
parallel vein, 1t was found that nonsmokers also congregate to-
gether. Approxlrﬁately one-third of the nonsmokers (33.8 per-
cent of boys, 32.9 percent of giTls) reported having at least one
best friend who smoked, while over two-fifths (43.0 percent of
boys, 14.1 percent of girls) had no best friend who smoked regu-
larly. Over one-fifth (22.4 percent of boys, 23.0 percent of girls)
had no best friends who had even experimented.

Thus, “peer pressure” to smoke. may be operative when the
adolescent belongs to or would like to belong to a group in which
smoking is part of the Life-style (130). When the peer group be-
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havior does not include smoking, there may bé little pressure on
the adolescent to begin to smoke. . L .
‘Conformity pressures and peer influence are very strong in
early adolescence. Thereforg, if smoking were consideréd a be-
havior which was adopted by the nmrajority of adolescents, exper-
’nentatfon and initiation might occur because of the impor-
ance of conformity In'this age period (63). Unfortunately, there
are suggestians that most adelescents tend to overestimate the
proportion of their peers who are smokers. Eighty-two percent
of all girls surveyed in the 1975 American Cancer Society Sur-
vey thought of adolescents as smokers rather than nonsmokers
(216). In that same survey, the professions of teachers, execu-
tives, housewives, and feminist Jeaders were all charactenzed
as smokers by approximately two-thirds of girls, with only doc-
* tors and athletes consideréed nonsmokers. _—y
Heteroséxual peer considerations may also be important. Girl
s»Smokers are very likely to have boyfriénds who also smoke (72
percent), compared with nonsmeking girls (27 percent) (216).
Similar gercentages apply to the fraction of all male,friends who
smoke (69 percen'tfor girl smokers and 32 percent for nongmok-
ers). Yet girls are less hk nboys to see smoking as a soeial .
asset (37 percent versus 3% pertent) and they even consider it a
drawback (52 percent girls versug 31 percent boys). .
The kinds of images projected by the f)eople shd¥'n 1n
' cigarette advertisements may lend support to peerinfluencesto
smoke. Girl smokers characterized such people as attractive (69
percent), enjoying themselves (66 percent), well-dressed (66 per-
cent), sexy (54 percent), young (50 percent), and healthy (49 per-
cent), ) . ) .
~ Prevention efforts aimed at making actual statistics on smok.~
ing prevalence available to teens 1n order to correct the abové
beliefs may help counter the advertising. Popular personages In
various professiong and lifestyles which girls mistakenly per-
ceive assmoker-domipated could be recruited {n this effort.

.

. 4
Scholastic Achievement and Aspiration

Achievement in school has been one of the most frequently
inyestigated correlates of smokigg, with a study as early as 1923
showing an gssociation between poor school grades and smok-

_ing 5,83,121,137,143,161,212). Two studies have reported this
,assoClation specifically for girls (35,216). Comparing the three
factors—parental smoﬁing, socioeconomic status, and scholastic
perforthance—Borland and Rudolph 1dentified scholastic, per-
formance as the gtrongest correlate of smoking.in a sample of
high school students (20). Studies of achievement, aspirations
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and expectation~ in relation to smoking have found that re-
duced motivation and lower aspiration are assoctated with a
higher prevalence of smoking (3,33,101,130). High school stu-
dents in college preparatory, courses were far less likely to
smoke than students in any other tyvpe of curriculum (130),
Smoking rates for boys .and girls preparing for college (9,0 per- *
cent and 12.0 percent, respectively) were 50 to 60 percent of
those in other curricula 1% 3 percent of boyam 20 1 percent of
#rls). The <ame trend was found 1n a previous study (216).
Smokers are less involved 1n extracurricular school activities
and have & higher rate of abgenteeism (9,35,137).

These factors are undoubtedly integrelated with social class
and other factors, Sense of competency and sense of efficacy (or

" persunal control) are linked to school achievement. Sraokers

have been reported to have less confidence that they can control
what they will become (1301 McAlister, et al. comment that high
academic achievement is prubably also associated with admis-
~lun into a peer ;'zroup in whick smoking is not accepted (125),
Further'more. they stdte, " Educationally deprived young people
may be somewhat less aware of the risks of*smoking, but they
als0 experignte more stress and greater pressure to adopt be-

havidl that signal independeng and maturity” (125), :
- LT RN <
.

Dynamic Personality Factors

Up tu this point, adolescent smokmg has been described and
analyzed in terms of discrete variables, many of which-aPe truly
not independent of yne another. From them, a.composite picture
of the environment of the female smoker begins to emerge. Par-
alleling the behavioral descriptors is-a set of individual
personality factors which 1ficlude attitudes, values, beliefs, and
perceptions which relate the adolescent to the world arvund
her. Vitally important are feelings of self-worth, aspirations and
expectations for the future, and faelings of éfficacy, competence
apd the girl's view gf her own smoking behavior, L8

Yankelovich, et al. have prosided a thought-provoking de-

‘seription of the evolution ih values which has occurred over the

‘past 20 vears (216,. Smoking is just one behavior which may
have been “suppressed” by social norms prescn‘bmg appropri-
ate behavior for women in-the past, dnd which now may be
“disinhibited” in a very real sense.

Accompanying this shift in sanctions on female behavior 1s an
incregse in expressed rebellivusness amohg girl smokers, whlzh

it

xperts”

|| was formerly more characteristic of boys. A lngher peZtentagd

of female smokers than nonsmokers are annoyed by
+ -
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who define what 1s good for them (53 percent versus-34 percent),
agree that there ts too much regulation of people’s lives (50
percent versus 39 percent), and do notavant to follow their par-

ent’s wishes regarding their behavior (almost 50 percent versus,

267percent) (216). Factor scores of male and female smoRAys
similarly reflect a more negative “feeling toward authority” or
dislike of adult-imposed restrictions than those of nonsmokers,
and are apprgximately equal for both sexes (130). Clausen noted
that girls who smoked were less acquiescent to their parents;
more autonomous, and “strikingly higher in quest for power"

than nonsmoking gigls (33).

The evotution mﬁue,s and sex-rdle befaviors has resulted in
some Interesting differences between male and female smokers
(216). The male smoker remains more socially uneasy. expresses

@3 greater need to be popular with the opposite sex, and consid-
ers smoking more of a social agset than the female snfoker. The
female smoker, compared with her nonefmoking peer, 1S more
likely to consider parties a favorite leisure time actibity, to have
a boyfriend, gnd to have had sexual relationships {see also 174J.
In addition, she1s lesSs likely to f&2] nervous meeting new people.
Finally, while she 1s more willing to admit that smoking 1s a
drawback, she shows less acceptangce than the male smoker of
the stereotype that adolescents begin to smoke ¢garettes to
galn peer acceptance and approval (130,216). Nonsmokers show
the greatest acceptance of this ‘steréotype and the one which
describes the smoker as a “show-off" (216), who believes that
smoking makes one look “codl” or “grown-up.” .

In other studies of smoking behavior, selfiesteem has usually
been investigated in tezms of the adolescent’s self-confidence 1n
interpersonal relatiofships. Smokihg is ego enhancing and
facilitates social functioning (122,123). Thys has been observéN
specifically among adolgscent girls apd female undergraduates
who smoke (174,216). Smoking 1s correlated with a wish to be
older (130), Both boys and girls who differed from the norms of
their high school peers on tests of self‘concept were more likely
to smoke vigarettes as well as to use other drugs 495).

Adolescent smoking has been consistently &rrelated with low
educational and occupationgl aspirations. In a review which 1n-
cluded “locus’ of control” as a measured vanable, Smith con-
cluded that smokers were moreexternally oriented and felt that
they had ltmited. control over what happened to them (176).
Pflaum reviewed findings on the positive reldtionship between
smoking and Teelings Jf helplessness and hopelessness, (143).
Adolescent smokers express less desire and ability than

nonsmokers to control future events—for example, to determine.

what kind of person they will become (130). Girls scored shéhtly
] 3 T ow {
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higher than boys on thas factor, indicating a greater sense of
future control.

Finally, response to stress has been suggested as a basic
dynamic 1n cigarette smoking 1122)., Feelings of unattractive-
ness, a sense of incompetency and inefficacy in school achleve-
ment and personal relations, imited vpportunities for personal
growth and §ar future social and economic roles all contribute to
stress in adolescence Changés in social séttings, such as transi-
tion from’elementary to junior high shool, which occur simulta-
neously with physical and emotional changes must also be ac-
knowledged. Theoretical formulations of Irfe-change events and
their effects on health might also be worth considering in study-
Ing the onget of cigarette smoking among girls (47),

~

Prediction ‘of Future Smoking Behavior

In 1979, a longtudinal study was undertaken by the Nagional
Institute of Education involving the re-ifterview of 46.8 percent
(N= 1,194) of th® 2,553 adolescents first surveygd in 1974 (130).
In 1974, 152 respondents were smokers ahd 1,042 were
nonsmokers. By 1979, 27 percent (N = 41) of the smokers had
quit, while 73 percent (N = 111; had continued to smoke. Duting
the same time period, 20.8 percent (N = 217, of the nonsmokers
had takeén up.smoking, while 79.2 percent’(n = 825) had not.
Thus, tha proportion of smokers who had quit was greater than
the proportion of nonsmokers who had taken up the habit. How-
ever, because the percentage of nonsmokers was much highrer
than the percensage of smokers the net effect was an increase
In the percentage of the populatxon who were smokers (12.7 per-
cent to 27.5 percent).

With each increase in age group, the proportion of boys who
initiated smoking became smaller, so that boys who reached age
17 or 18 as nonsmokers were not likely to start in the next five
yvears. Only 15.4 percent did so, compared with 19.3 percent of 15
to 16 year olds, and 21.6 percent of 12 to 14 year olds. For girls,
the pattern 1s less clear. Fifteen to 16 year old nonsmokers n
1974 showed the greatest proportion of initiators (27.1 percent)
by 197%. In the 12 to 14 age group, 22.8 percent took up smoking,
and only 14.7 percent 1n the 17 to 18 age group did so.

Demographic and psychosocial relationships studied in 1974
were reexamined 1n this group now aged 17 to 23. The influence
of glder siblings became less powerful than the influence of
peemff but educational attainment was still inversely correlated
with smoking status.

Those smokers who had quit Qad a shorter lifetime history of
smokmg and were lighter smokers than those who were current
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smokers in 1979. Of the former smokers, 24.7 percent said they
had been smoking less than daily just before gquitting, and
another 34.5 percent smoked 1 to 14 cigarettes per day. Only 7.6
percent of current smokers report less than daily consumption.
This suggests that the former smokgrs may have been less de-
pendent (psychologically or physiolo lly ) upon cigarettes and
may have found givirig up the habit easier than heavier smok-
ers. In fact, 50 percent of the former smokers succeeded in quit-
ting on their first attempt, while 61.6 percent of current smok-
ers had made one or more unsuccessful attempts to quit.

These young smokers were concerned about health 1ssues.
Sixty percent of current smokers had made at least one at-
tempt, and another 20 percent would have been willing to quitaf
there were an easy way to do so. A greater ercentage of young
women than men (91.0 percent and 85.2§gnt’, respectively)
expressed a concern about health effects smoking. The risk
associated with oral contraceptive use and smoking and the
-harmful effects’on the fetus of smoking during pregnancy (130)
may be responsible for this increased concern. Young women
were more likely than young men-to say that all cigarettes are
equally hazardous (33.7 percent and 25.9 percent, respectively).

Multiple regression analysis was used to identify thosg ado-
lescents most likely to take up smoking, and discriminant fune-
tion analyses were used to predict future smoking for each
stage—nonsmoker, experimenter, regular smoker, and ex-
smoker. The best predictor of future smoking behavior was the
adolescent’s own perception of his or her future smoking behavior.

The best predictors of future smoking for never-smokers and
experimenters were smoking by an older sibling, scores on at-
titude scales, and age. The chance that a nonsmoker will start
smoking become smaller as the nonsmoker grows older. Once
regular smoking wag initiated, the variables of higher dosage,
lower educational aspiratidns, friends who smoked, and lack ¥
acceptance of the health risks of Smoking predicted continued
smoking behavior. ) .

In summary, this study revealed that former smokers seemed
more similar to experimenters than to regular smokers. Their
smoking histories were shorter, and they had a lower dosage
and did not have much difficulty quitting. Regular smokers, on
the other hand, Tried to quit or expressed an interest in doing so,
and were bothered by the health hazards associated-with smok-
ing. Five years previously, they were able to accurately predict
their currert smoking status. Smoking was also more likely to
be a behavior of their older sibﬁngs apd peers. And lastly, both
educational aspirations and attainments w';ere lower for this

group.
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PREVENTION OF SMOKING AND CON'SIDE RATIONS FOR
FUTURE RESEARCH .o -

Prevention of the Initiation of Smoking v . C -

There are a number of ongoing interventions which attempt
to prevent the imtiation of smoking (34,5%,59,125,198). These
studies are directed at elementary, junior high, and high school
students, and use an “inoculation} approach to prevention. Ex-
posure to a small amount of information gbout pressures to
smoke 1s accompanied by practice in copménd assertiveness
strategies. The main types of influences in which students are
instructed are peer pressures, parental modelling, and media
pressures. Peer mstructors are often used to maximize 1nf1u-
ence. Compliance 1n self- reportmg smoking behavior is in-
creased by the use of physiological measures of smoking, for
example, salivary nicotine or expired air carbon monoxide,
which may or may not be ar){yzed for the entire subject sam-
ple.

Dissemination of information about the health risks of s
ing seems to be successful, at least on a superficial level.
Ninety-six percent of all adolescents (and 91.6 percent of smok-
ers) “strongly or mildly agreed” that smoking is harmful to
health \180). Percentages were similar for boys and girls, and
nonsmokets scored higher on all health-related questions thap
smokers. Almost 90 percegt of adolescent smokers (87.9 percent
of boys and 89.9 percenj)of girls) “strongly or mildly agreed”
with the statement, I believe the health information about
smoking s true.” Fishbein has pointed out, however, the poten-
tial 1mportance of the difference between strong and mild
agreement with such statements, and the lack of direct personal
attribution 1nvolved (63). Only 60 to 65 percent of adolescent
smokers expressed strong agreement, compared with approxi-
. mately 80 percent of nonsmokers. Either reduction of cognitive
dissonance by demal or actual lack of information may underlie
this response pattern. Finally, a surprisingly high percentage of
smokers feel (strongly or mildly agree) that it is all right to
smoke 1if ““you don’t smoke too many.” On this item, fewer girls
(25.6 percent) were willing to endorse this statement than boys
(43.3 percent).

Somewhat lower estimates of the acceptance of health infor-
mation comes from the 1975 American Cancer Society (ACS)
Survey (216). Of all adolescent girls 74 percent agree that smok-
ing 18 as harmful for women as it 1s for men, 71 percent agree
that smoking 1s harmful for young people as well as for older
people, 56 percent agree that 1t 1s not safe to smoke low “‘tar”
cigarettes, and 56 percent agree that smoking is as addictive as
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illegal drugs. Comparable figures are not provided for boys, nor
are the data broken down by smoking and nonsmoking
categories. This survey further reports that 68 percent of the
girls sampled were not watrned about smoking by their doctors.

Whil percent of female smokers beganto smoke before the
age of 13, only 48 percent attended an antismoking education
program in school, and a mere 4 percent attended such a pro-
gram in the sixth grade when they were approximately 12 years
old.

“\\_ These statistics suggest that smoking education and coping
strategies should begin earlier 1n schools and-should begin ear-
liest for high risk groups. - *

et
Research Goals

The best evidence suggests that female cigarette smoking
rates are declining. This chahge has occurred in more recent
adolescent cohorts—those born after 1962. National surveys are
likely to underestimate true rates, whether school, household,
or telephone samples are used. Drop-out, absenteeism, lack of
telephone accessibility, and belonging to a minogty group all
contribute to the sampling errors, which inelude under-
representation of population subgroups whose rates are sub-
stantially higher than the norm. Accurately measuring these
subgroups would enable scientists to-bhetter., arget interven-
tions. Young black females appear to be one‘such group whose-
smoking rates well exceed the national average (33).

There is good reason to expect the heaviest cigarette use and
other “problem behaviors” among those segments of the adoles-
cent population who feel cut off from socioeconomi opportunity
and mobility. The review of correlates of adoleséent smoking
shows that many of the variables that ict cigarette smoking .,
bear a remarkable similarity to ones fd¢ntified as predictors of
marihuana and’or other illicit drug use/It is recommended that
greater attentio@ be given to models #f behavior and socializa-
tion processes.

More prospective longitudinal studies need to be undertaken,
based on varied samples of children. Data need to be collected
about physical and emotjonal status, psychosocial outlooks and
attitudgs, family and peer relations, academic and recreational
activities, amily and school settings, and family and residential
background. This information must be gathered early in child-
+ hood to record significant socialization influences which pre-

cede the onset of smoking behaviors and should be collected .

frequently enough 4o record significant changes close to the

timc:)they occur.
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TABLE 4.—Smoking parameters observed in Hamburg, Germany, in 1971 and 1974

.

Puff Interval

) Puff Duration

(L)

Puff Nuniber -

(sec)

T Qt’l Puff Duratic
(seq)

I e - _ o
» 1971 1974 1471 1974 1971 1974 1971 197
Men 10.2 10.9 1.47 1.47 ¢ 529 42.1 15.0 16
Women 10.9 13.3 131 1.17 46.0 40.7 143 15
All 10.5 11.8 1.41 1.34 50.3 iy 415 14.8 15
SOURCE Schulz, W. (167) ) !
A .
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Maintenance of Smoking Behavior

PATTERNS OF CIGARETTE SMOKING

SmokMg patterns differ between the sexes. Schulz and
* Seehofer studied the smoking behavior of male and female
smokers observed surréptitiously in public places. Puff number,
duration and interval were measured (167). Women were found
to leave a significantly longer butt length (approximately 2 mm
longery and had shorter puff 'durations than men (Table 4).
HOWeVe&, they took a greater number of puffs and, therefore,
had the same total puff duration (puff number x puff duration).
These authors do not report gender dataon inhalation patterns,
which are crucial to determining dose. However, Creighton and
Lewis reported no sex differences in puffvolurhe in a small study
of the inhalation patterns of eight men and eight women (39).
Data on smoking patterns were collected 1n surveys con-
ducted in 1964, 1966, 1970 and 1975 by tl}e National Clearing-
house for Siloking and Health: (NCHS) (fee Table 5). In each
survey a greater proprotion of men than #omen reported 1nhal-
ing deeply 1into the chest and inhaling é'{most every puff. Men
therefore may extract a greater dose of nicotine and the other
constituents of cigarette smoke than do wiemen. However, there
Is an increasing proportion of women who report smoking their
cigarettes “as far as possible,” 1n contrast to a decline 1n the
proportion of men who reported this behavior (167,192,193,194).
A slightly higher proportion of males reported letting “very Iit-
tle”.of their cigarette burn without, smoking 1t: 1970, 20.6 per-
cent male vs. 18.0 percent female; 1975, 20.9 percent male vs.
18.6 percent female (193,194). These changes are often a corre-
late of heavier sigoking. In sum, the observational data suggest
that men and women have equal total duration of smoking per
cigarette, and the national survey da:ta suggest a larger propor-

tion of males inhale deeply. In general, then smoke 1n a mor(,[ ,

hazardous way than do women. However, the smoking pattérns’,

of women are changing toward “more hazardous” smoking (see \

Part I of this Report).

In contrast to the minor changes that have occurred in the. ‘

-

way an individual cigarette is smoked, there have been suﬁ-*-\;

stantial changes i;jthe percentage of both male and female’

smokers who smoRé more than a pack per day (Table 6). A
number of exglahiations may be offered fur these data: (1) more
ﬁ'ghter than heavier smokers may be quitting, resulting in a

mean increase in daily consumption, (2) continuing smokers,

may ‘be increasing consumption, (3) smokers newly mitiating
the behavior may be smoking more heavily than already estab-
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TABLE 5.—Respondent-reported styles of cigarette smoking, current, regular cigarette smokers, selected
" categories, adults, United States, 1964—-1975

R .

-
- NE3 }

. . 1964 - 1966 1970 1975
A * Male  Female Male  Female ° Male Female Male  Female
4. Inhaling deeply -
into the chest 36 50 22,5 31 8% 15 5% 34 3% 17 5% 303%  16.4%
! N . ;
2. Inhaling almost - v - . ’
" “every puff ) 631 54 8 630 521 605 47 2 58.5 50.7
3. Smoking agarette o , ,
, as far as posaible . : 15.9 75 135 100 96 16 4 109, 12.9
o < . .

1.- In 1964 anq 1966, the questionnaire response was “ag deeply into thé chest as possible ” In 1970 and 1975, the questionnaire
response was phrased “deeply into the chest.” . « .

2. In each gurvey year, the questionnaire response was *“inhale almost every puff of each cigarette ™ .

3 In ¥964 and 13'66,\&1&- responfent was asked to draw a ltne on a dragram of a cigargtte, indicating the average length of the
discarded cigarette butt length. In 1970 and 1975 the verbal questionnaire response was smoking cigarette “as far ag possible.” The data
for 1964 and 1966 correspond to those respondents indicating a discarded cigarette butflength no greater than 20 mm,

SOURCE National Clearinghouse for Smoking nnd Health (192,193.194) .o
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TABLE 6.— Estimates of the percentage of current, regular cigarette smokers, who consume@m;e than one ps

per day, adults, United States. 1955-1976 . , .
, / . Supplement to (urrent . ! Health lr:u-rvu-v. . National (learinghouse
> Population Serey Survey for Smoking and Health
. (17 yrs and over) ’ 117 yrs and over) ) 121 yrs and over)
¢ 21 Qgarettes or 25h aigarettes o ° .. 25 cigarettes or
’ mere datly more ddll} . more ddl]‘v
Year Total Male Female Total Male 'r;\-male " Total ’Wal( Femal
1955 . :2(].:2‘l~ 255 RR
" 1964 . ,’ ‘ 257 324 177
1965 - 199 245 137
1966 216 263 1T 292 347 16 4
1967 ’ 214 262, 163
1968 22 4 2265 “16 & T . ,
1970 ~ 233 276 L BT 252 3 TR T
1974 4 ' 24 72 30.3 I8 4 .
1975 o301 360 22,5
1976 25 3 30 8 194 ) ) N ’
, : - . <
Y18 years and over LA oo .
?Data pronded‘by He a.lth Intgrview Survey, National Center for Health Statistics ’ i
*20 years and over, ]
SOURCE US Departihent of Health, Education, and Welfare (198) . A /
N .
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TABLE 7.—Estimates of the percentage of current, rnegular
cigarette smokers among white and black adults, -
aged 20 years and over, Upited States: 1965+1978 °

-

. White Black
Yyar \\ Male  Female Male - hmd
1967 . IS 2 . AU 3114
170 157, i ' 40 IR
1974 r ENRY s 3 96 %
1978 co3l 2 I \ 6 301
JuTsr 36 4 oA 12 = 302

*NOTE Re ~u.ts display ed as pe.rn e ntage of re \pund( Rt~ &Itk l-\nnv.n -mukmz

~tatu-~ aged 17 vears and over .

SOURCE U s Department of He alth Education and Welfare 11
lished smukers, and (4) dechining ““tar” and nicotine contents of
cigarettes may be leading to compe,risatory increases in number of
cigarettes smoked in order to maintain nicotine dosage (198,.

Regarding type of cgarette smoked, the 1975 NCSH survey
reported that more women than men smoked filter tip-cigat-
ettes (all typess, 90.6 percent v, 79.3 percent. Women seem tg be
innovators in'chahging smuking prdactices. Sixty-one percent of
women and only 10 percent of men acknowledge changing
brands a st once, and wumen lead the trend in adopting
king-size, filter-tip and 100 mm cigarettes. On the other hand,
women smoke cigarettes almost exclusively. Cigars and pipes
are currently used by 18 percent and 25 percent of men, gespeg-
tively, but by less than 0.5 per(ent of women. Less than 2 per-‘
cent of women usé€.snuff or chewing tobacco compared with 2.5
percent and 4.9 percent of men, respectively.-

. kY

SMOKING PREVAL{ENC«E\AI\'D ETHNICITY

The prevalence of smoking 1n the population V}Tles notsonly
with ape, sex, and socioeconomic status, but. alsu with race and
cultural background. .

Table 7 presents smoking prevalence among white and black
adults form 1965 to 1978 (19%). Smoking has declined among men
of both races, but prevalence has decreased only slightly among

‘white and black females. Congfuent estimates of prevalence

and lower cessation rates among blacks have been obtained in
other studies (66,183,201), s
Despite their greater prevalence of smoking, black men and
women smoke fewer cigarettes per day than whites (66,183).
Black women may suffer the worst aspects of sexism and rac-
1sm with respect to occupational oppurtunity and financial com-
pensation. Cigarette smokngma) be related to assertiun, inde-
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pendence, and rebellion or to 1dentification with behavioral pat-
terns of black males. Adolescent dynamics have been studied
more than those of adults (se¢*the'section oh adolescent smok-
ing cessation in this Part). W arnecke et al. found that social and
psychological correlates among black women are similar to
those observed among white women (201)."
Friedman, et al. examined smoking prevalence among Asian
"men and women—Chinese, Japanese, Korean or .unknown—
from the Kaiser Permanen}e Health Plan and found a smaller
percentage of cigarette smokers than among whites or blacks.
Asiant women had the least frequency of current, established
cigarette smokers,’ 23.1 percent, compared to 39.2 fercent of
white women and 42.1 percent of black women. Asians were also
the least likely to inhale among most age-sex groups of smokers.
There were fewer cigarette’smokers among Chinese than
.among Japgnese; this was particularly true for women and
younger men (66). ,

PHARMACOLOGICAL EFFECTS OF SMOKING

One or more of the constitutents of cigarette smake may play
arole in"the maintenance of smoking behavior and help account
for the, difficulties many individuals experience when they try
to quit smoking (198)

) 1
Nicotine - .

Nicotine is gbsorbed rapidly from the oral and intestinal mu-
cosa, lungs, and skin. It 1s distributed throughout the body and .
is metabolized by several organs, including the hver. It 1s then
rapidly cleared, primarily through the kidney. Nicotine has ef-
fects on several organ systems, including the autonomic ner-
vous system, voluntary muscles stomach, intestines, heart, and
brain. Most of the pharmacologlcal actions of nicotine are
thought to result from its interaction with receptors of
cholinergic nervous systems. Analysis of the physiological ef-
fects of nicofine ig complicated by the abundance of those ef-
fects. Many oergans receive input from several neuronal systemg
which are altered dl!‘ECterO!‘ Mndirectly by cholmerglc activity.
Furthermore, the effects of nicotine itself depend both on the
dose and on the time course ofdrug administration. brief expo-

. sure or low doses cause excitation of cholmerglc systems, while
" long exposyre and high doses result in m}ﬁqmon and paralysis.

-

Peripheral Effects - . .

Nicotine produces a variety of changes 1n the autonémic ner-
vous system ‘due to simultaneous effects on both'sympathetlc

[KC ; . | 292' 297
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and parasympathetic systems. The end result 15 an increased
heart rate and blood pressure, cold, clammy skin, increased acd |
productlun in the stomach; increased intestinal activity; and
biphasic “anzeb in salivation, with an initial increase fllowed
by a decrease. Nicotine also increases respiration.

Central Eftects

Nicotine pruaucea tremors and causes water retention by g
central effect on antidiuretic hormoune release. Nicotine-
induced nausea and vomiting reflect 4 cumplex interaction be-
tween central and peripheral effects. To date, no specific effects
on complex emotwns and behaviors have been demonstrated.
Animals will self-administer nicotine under certain circum-

¢ stances, 1nd1cat1ng that it may h.ave pleasurable effects.

A Possible Role for Nicotine in Smoking Maintenance

an addiction. with nigotin the leadmg candidate for the ad-
dlctne dgent. Inhalation of cigarette smoke offers an effective

' to administer nicotine. Absorbed rapidly, 1t travels as a
h1g ly concentrated bolus through the heart and directly to the
brajn,and 1s then rapidly cleared. A smoker who smokes one
pagk per day can average around 70,000 such nicotine *‘injec--
tions” per year. In behavioral terms, smoking has many poten-
tial conditioned stimull, ranging from the taste, $ight, and feel
_of the cigarette itself, to the many'social qettmg}s in which smok-
ing takes place. If nicotine were a strong unconditioned
stimulus. particularly when inhaled, then it would be easily un-
derstandable that smoking can becuome a remarkably persistent.
habit through connection of this unconditioned stimulus mth‘
the many associated stimulr;

Althouzh nicotine has effects on essentially all major organs
In the bOdV including the brain, the role of those actiops In
maintaining the smoking habit remains an important but unre-
solved area of research.

The nicotine hypothesis of smoking states that the phar-
macological actions of nicotine are “reinforcing.” The most
likely site of this rewarding or reinforcing action 1s the brain,
with the precise lucud of reinforcement not yet determined. In-
haling smoke insures rapid delivery of nicotine to the brain. It
takes approximately 13t5 seconds for an intravenous injection
of nicotine 1n the arm to reach the brain, but by inhalation, the
delivery time 1s 7.5 seconds (158). The plasma half-life of nicotine
1s approximately 30 minutes, and the pack-a-day smoker Lights

\)A’ig 2()»- L
ERIC S

Aruitoxt provided by Eic:

. A strong argument has gn made for classifying sinoking as




'

3

! : \

.

§
up approximately every 30 t9 40 minutés of the day. This

suggests that the smoker gs attempting to maintain a constant.,

level of nicotine. . .

The nature of the reinforcing effect is sometimes described as
an alteration of arousal. Stimulation may be subjectively expe-
rienced as increased alertness, a facilitation of concentration, or
an aid to continued efficient performance 1n fatiguing tasks.
Sedation, on the other hand, may be experienced as a tran-
quilizing or calming effect or as a reduction of some dysphoric
state, such as anger. Smoking has been described as distinetly
pleasurable following a meal or accompanying xanthines (coffee
and tea).or alcohol. Pharmacologie and psychologic components
to thgse subjective reports’are begmnning to be 1dentified (70,78).

There is extensive hterature describing acute and chronic

nicotine administration 1n animals including a imited number ~

of self-alifninistration models. Tolerance to nicotine has also
been.described (81,88,112). .

A number of studies have examined the hypot?esxs that hu-
mans self-administer tob’accg 1n order to obt&m nicotine.
Studlgs'have also examined compensatory adjustments in the
number of cigarettes and manner of smoking by »subJec,s In re-
sponse to experimenter-indugced increases or decreases n
cigarette nicotine 'content, cigarette size, availability, or sup-
plemental nicotine administration. Chewing girm contamming
nicotine, nicotine tablets, intravenous nicotine andl central or
peripheral nicotinic blocking agents have been used to supple-
ment or block the effects of the nicotine absorbed from the
smoke. A titration effect 1s said to oceur if subjects change their
cigarette smoke intake in the appropriate direction in response
to these experimental manipulations.

A modest amount of compensatiof has usually been demon-
strated (79,158). Smokers seem to titrate along the nicotine,
rather than the “tar” continuum but an optimum ratio of nicotine
to “tar grobably exists for effective delivery to the lung: Exper-

’

ments involving the intravenous administration of nicotine

have been inconclusive, with both positive and negative effects
on the suppression of subsequent smoking having been ob-

" served. When compensation oceurs, it is seldom complete. Thi%

may be dye to a number of factors. (1) the mability to accurately
measure the smoker and/or nicotine dose delivered to the sub-
Jject; (2) technical problems experimental design (79,198); (3)
secondary reimnforcing effects of smoking which mask titration;
and (4) the fact that people may'smoke for reasons other than
regulation of nicotine level. i
Some have even suggested that nicotine controls smoking beha-
vior only at the extremes, and then as an aversive agent (163).
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Too much smoking might lead to such high serum concentra-
tions of nicotine that tuxic effects encourage lower intake;
and toc little spnoking or smoking of .low-nicetine cigarettes
could lead te such low concentrations that withdrawal side ef-
fects encourage resumption of smouking. This hypothesis states
that, between thuse twu extremes, other factors such as psycho-
lugical and social pressures are far more mfluential in deter-
¢ *  mming smoking patterns.

Differences 1n Nicotine Metabolism

The metabolism of nicotine may be dlf(ereht In men and
women. Measurement of nicotine and cotinine (the principal
metabolite of nicotine) excreted 1n the urine after intravenopus
administration of nicotine hydrogen tartrate suggested dif-
ferences in metabolism based on sex and smoking statug (73). In
nonsmoukers, men excreted less nicotine but more cotinine than
women, suggesting greater initial metabolism among men.
However, there were no clear differences-between male and
female smokers. . .

Schievelbein, et al. studied nicotine and cotinine excretion in
both regular smokers and nonsmokers after they smoked
cigarettes with differing tar and nicotine levels (165). Women
excreted significantly lower amounts of nicotine and cotinine

_compared With rhen for three of the four brands tested. The
gerider difference was found for the excretion of nicotine and
cotinine when tested separ/é.tely and together. The number of
cigarettes smoked per day did not differ between the sexes, but
the carbuxyhemoglobin (COHb) levels, which are often taken as
a correlate of depth of inhalation, were lower in the women. The
female subjects, therefore, may have received a'lower dose of
nicotine because of a different smoking pattern.

SMOKING AND STIMULATION EFFECTS

Jhe literature suggests that women are more likely to smoke in
bltuatlons uf high arousal than low arousal and when experienc-
ing “negative affect” (69,96). The effects of smoking, which are
uften percelved as tranquilizing, might then be sought as a
major coping mechanism. However, 1t can also be argued that
the stimulant effects of nicotine, which are usually considered
the preduminant central nervous system action, might be
equally useful as a mobilizer. These related and commonly held
beliefs will be examined 1n some depth.

Fruth-(69) studied British male and female employeqs in a
psychiatric institute, they ranged in age from 28 to 50. Subjects
rated the strength of -the desxre}o smoke in 22 hypothetical
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situations. The 12 high-arousal items invoK/ed either emotional
strain and anxiety or demanding mental activity; the ten low-
arousal items concerned boredom aﬁ%r_e.laxation or repetitive
tasks and physical fatigue. A factor sfialysis of the entire qles-
tionnaire and t-tests performed on male versus female scores
for the most extreme situations on the continuum led Frith to
state that men had a greater desire to smoke in situations in-
ducing boredom and tiredness and women had a greater desire
to smoke in stress-indulcing situations. Hawever, men rated the
desire to smpke significantly higher than did women on all three

of the questions representing low-arousal situations,'whereas,

wdmen rated the desire to smoke significantly higher on only
one of the three quegtions representing the high-arousal ex-
treme of the continuum (69). - J -

Using Frith’s questfonnaire, Barnes and Fishlinsky were un-
able to replicate his findings in a sample of Cana(jian under-

graduates (12). Within the male sample, there was nofsignificant .x,

relationship betweeh desire to smoke and the arousal value of
the situation in the question, and female subjects indicated a
greater destre to smoke in the low-arousal situations. The au-
thors point out the possible importance ofsampli‘ng differences.

Elgerot studied light, medium, and heavy smokers in an at-
témptfo control potential diffegences in inhalation patterns be-
tween men and women (cited bW¥rith as a possible explanation
for his results) (57). Subjects were Swedish university students.
The 42-item questionnaire was similar, but not identical, to,
Frith’s. There was no gender difference for low-arousal situa-
tions. There was no sex difference in the light and medium
smoker subgroups,}but women in the heavy smoker subgroup
expressed a greater des/i/ to smoke in stress-inducing circum-
stances. .
" Russell and his ccy{eagues devised a 34-item que\stionnaire
covering a wide vayiety of smoking motives. It was adminis-
tered to 175 norn/z:l smokers and then subjected to factor
analysis (160). Six factors, representing six types of smoking,
were identified. Women scored significantly lower on what was
termed “sensorimotor” smoking, and significantly higher on
“sedative” smoking. Thus, the sex difference on “seda%ve”
smoking greduction of arousal) was supported.

Ikard and Tomkins (96) found evidence that women smoke 1n

situations i'nvolving negative affect. Negative affect smoking1s

defined as smoking which serves to reduce unpleasaht feelings.
It includes smoking to reduce the dysphoric feelings accom-
panyipg rejection by a social group as‘\yell as smoking to‘.satlsfy
a craving for a cigarette (i.e., deprivation negative affect). Posi-
tive affect smoking involves the arousal of pleasant feelings.
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For e\d!rle smoking from curiosity would be classified this
wa) betduw of the feelings of excitement and interest gener-
ated. Ikard and Tomkins showed two filme, gne intended tu
' evoke positive affect ta slapstick comedy), and dnuthex to evuke
negative afféct ta documentary on Nazi atrucities) to college
students who smoke. To he characterized as either positive- or
« negative-affect smokers, the subjects had to smouke during the
appropriate film and indicate a congruent mood on an affect
checklist The major finding was thut 3 percent of the female
sample of 15 subjects exhibited solely negative-affect smoking
compated townly 36 percenttof the sample of 39 miles. While 80
s percent of the females indicated that they were hkely to smoke
\n pusitive as well as negative-affect conditions, their bebavior
did not match the ~elf-report in this gxperimentz It 1s difficult to
determine if the environment of the experiment altered normal
hehavior patterns, o1 if gerhaps smokers aie not accurate |n
describing the types of situations 1n which they smoke. .
Nationwide surveys conducted in 1964, 1966, and 1970 alsu
suggested that a higher percentage of women than men are
negative-affect smokers and,that little or no differencesexists
between men and women in the percentage who are poxitive-
affect smokers 1192,193). A greater percentage of women cur-
rent smokers endorsed the statement, “It relaxes me.” (192).
This supports the hypothesiy that reduction of negative affect s
a more important factor for_women smu'keu The statements
assessing positive-affect xmo_iung did not show a clear gender
difference. In 1964, slightly mere men thian women endoursed the
statement “enjoys it as a reason for smoking, but 1n 1966 thére
was no difference between \exes and 1n 1970 shghtly more
female than male current smokers agreed that * ‘cigarettes are
pleasurable™ (79.6 percent of-'v.omen verss 77.0 percent of
men). . ¢ .
To summarize. smoking affects arousal; 1t 1s nut known
whether women smoke to maintain a given arousal level, to
Lhayxge that level, or to adjust aphysical blood level of nicotine.,
Thére are a number of studies which suggest that women use
. tigarettes moure In hlEhNUU\dl situations than do men. Studies
which combine self-report with experimental situations provid-
ing a good approximation of natural smokipng conditions are
needed to shed some.light un the \ahdlt\ ufe\aluatlon by ques-

tionnaire alone.” . - |
v

SmokM‘essation . -

There iz an, assumption 1 the freatment literature that men
th(-' greater success tbcm women ‘T quitting smoking. Thg
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basis of this assertiof lies partially in the demographic analyses
of cessation rates and partially in the Literature on smoking
cessation clinies and experimental programs. X

® This section Jpres®nts the results of both demographic and
experimental analyses of smoking cessation. A critical ap-
praisal is made of the relative succegs of men and women 1n
giving up smoking and in remaining ex-smokers, Psychosocial
and behavioral factors relating tu abstinence and difficulties
encountered 1n quitting are digcussed. Finally, recom-
mendations are presented for tx:eatment' and future research.

N

DEMOGRAPHICS

.The quitting rates of smokers.are calculated by dividing the
number of former smokers by the number of ever smokers
within each, relevant demographic category. The following
statistics are taken from the 1975 U.S. Department of Health,
Education, and Welfare (CSDHEW) survey on Adult Use of To-
‘bacco (194). Former smokers are defined as those who obce
smoked but no longdr do so. The. term “former smokers” n-
cludes both those who havée quit on their own and those who
ha\e received outside help. Quitting r.ateb{orf women lag behind
those of mén, for each categoty reviewed. ~

-

.

Age Y

The USDHEW tables diyrde adult age groups 1nto gix
categeries:ages 21 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, and
65 and over (194). There 1s a trend toward inereasigly larger
percentages of former smokers in each stccessive age group for
both men and women. However, within each age group, the per-
centage of smokers who have quit1s higher for men than it is for
women. For example, in the youngest age category, the per-
centage of fenrale smokers who have quit 1s 22.6 percent while
that for mgles s 27.9 percent. For a middle-aged category (45 to
54), the fenfale and male percentages are 32.0 perc and 46.7
pertent respectively. In the oldest age group’,,.")lgercent of
female ever smokers are former smokers, whereas the percent-
age is 60 percent for males. Bosse and Rose state that the
sex differences in quitting are vanishing at younger ages, but

" Dick®mr argues persuasively that the absolute amount of con-
vérgence"s small, and that men remain substantially more
likely to'stop smoking than women (21,45).

Education | . ' .

Higher levels of education are associated wit® higher rates of
quitting for both men and wumen. Among those with a college
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TABLE 8.— Most frequently endorsed reasons for resuming

smoking: Fall 1964 and Sbring~1966 household

Il . \d
intérview survey responses of current smokers
T " T N - . r ¥
"Q Peuple give all surts uf reasuns fur either nut being able to ur nut wanting tu

Al
-
-

} : .
sta¥ off Lugarbttes What were your reasons fur guing back tu cgarettes®
. d fAsked if made a senous ;itte{npt to-stop smoking ) o :
] e e
' .« 7 _ Current Smokers
. 4 \ . 1964 1466
N N o
M 705 53T T T2 gl
! F 542 506 T 5%Y ﬁg?.l
% Y o

. Q 291 20, 27K 198
F 209 195 0 191 85

Mo212 168 . I 129,
Fo'vo245 229 . 192 “1%6
T T A FT R T 122 87
_— F 102 Y5 90 8.7
Helps keep wmzht.duw,p M 65 o1 0 2.8
. . . F 7 70 57T . 55
Smoke to be sociaple M e Y8 77 43 3t
. . F 70 65 46" 45

NOTE, Mure than one answer was allowable for ua(g}respundent.
SOURCE. U.S. Department of Health, Education. and Wélfal‘q\l%)

-
4

education or ‘higher, 52.1 perce® of the men and 48.1 percent
« th®wgmen who have ever smoked have quit.-For all other leve

of educamoj], 10.5 percent of men smokers afid 31.3 percent of™\

women smokers have given up smoking. Although the discrep-
ney is less in the most advanced education category, the per-

[ R ~

Higher \evels of income are a@aated in both sexeé”with
of cessation. For those ever smokers with incomes
under $10,00§, the rates ¢f quitting for men and women are 34.7
percent and 30N} percent respectively. For those with incomes of
. 310,000 or above, the rates are 45.7 percent for men and 36.2
: "percent for women. Quitting rates of men exceed those of
_women for all but one ($5,000 ¥ $7,499) of tk@ seven income )
B levels. - ’ .
& . ‘ . . Y )
S cupation . %‘ P
’ There 1s a differencg of unly 7.6 percentag@&%t{b between the
proportion of male and ferﬁnal'& quitters in#he tategory of pro-,

-
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- fessn‘oﬁal, \techn'ical, and kindred workers, with the male quit-
ting rate at 49.4 percent and the female duitting rate at 41.8
pereéent. A dramatic increase in'this difference oce rs, however,
aprong managers fficials,ahd proprietors. In thisgategory the
quitting rate folf;loeﬁ is 47.1 percent and that for iz\ggaen is only
26.5 perce#A ong sales and clérical workers, 40.1 percent of
the mén and 35.8 percént of the women have quit. The quitting
r"e of homemrakers (33.9 percent) is in the md rarige of the

»

rates for women in other eccupations. .

In general, then, women are quitting at lower rates than men -

.racross the.major demographic categories. . .

PSYCHOLOGY OF CHANGING SMOKING HABITS

-l

* A two-year follow-up of over 500 former smokers 1dentified in -

the 1964 nationwide survey_provides support for the demo-

. graphic data showing higher proportions df ex-smoker ong
males than females (56). Mehgwere. significantly more hkely
than women to remain Successful abstainers.. Men and women
made approximately the same number of attempts to quit, and
current smokers made more attempts than former smokers
(168). Furthermore, successful quitters have usually made at
least one abortive attempt'te quit before sueceeding. A survey
of young women, aged 8 to 35, revealed that light smokers had
the gregtest #ce§s in stopping smoking (216). This finding 1s
not entirely consistent with that of Eisinger‘(56)5 however, who
reported that long-term smoking was a predictor of successful
abstinence. The difference in study samples may account for the
lack of “fit” of the two results, as Eis ger’s survey included all
adults 21 yéars of age and older. The “reinterview” (follow-up)
aspect of Eisinger’s study gives further credence to his conclu-
sions since they are based on data actually o(btain.ed at two
points in time, ‘.

Those factors which consistemtly seem to differentiate be-
tween those who cap quit or reduce intake and those who can-
not"are: the presence o? strong motivation and commitment to
change; the use of behaviora} techniques; and the availability of
sotial support. Those who successfully quif or reduce smoking
use beBavioral techniques such as'su_b’ ting candy an®l gum
for cigar@fes, and some form of self- ent of desirable
behaviors to maintain-abstinenge (1 X ccessful reducers
wSe béhavioral technigues mroFe ¢onsiiftently and for a longer
period of time than thase who failgo reduce smoking (140). Sue-
cessful.quitters experience cravings when they'stop, but the use
of substitutes seems partially to alleviate these feelmngs (139).
Furthermore, Thosessmokers who do reduce intake are more
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motivated and committed tu person@ change (140), and long-
term abstainers have more confidence 1n their ability to remain
ex-smokers (36)-Successful reducers recelve more positive rein;
fercement from others and the best known acquainitances of
successful abstainers are furmer smokers (56,140). Warndcke, et
al. reported female relatives to be the primary role models for
women who quit smoking=201), )

TREATMENT STUDIES ‘
Most smokers who attempt to quit do not seek outside help to
stop smouking. The population that seeks treatment may be one
that experiences sgvere difficulty 1in giving up smoking.
Thirty-nine treatment studies un smoking have reported suc-
cess rates for males and females, and have used the criterion of
total abstinence. Two exceptions were mdde for programs that
reported "success” 1n terms of 90 to 100 percent reduction.

The studies reviewed here fall Ihto five categories of treat-
ment. education, physician advice, pharmaco'therapy,
psyehotherapy, and behavior modification (Tables 9-13). The
categorization 1s, by necessity, only a rough separatign of
treatment moudalities. Evaluation of the gender difference ques-
tion. however, does not rest directly on the categorization
schema.

Many of the studies listed 1n the tables did not report sigwificant
evaluations for male/female quitting rates.” Therefore, a chi
square statistic or Fisher exact probability test was calculated
wherever sufficient dafa were available. Because of the limited
number of studies 1dentified for analysis and the often limited
sample size, results of borderline (0.05 «.p -.0.10) &nd acceptable
(p <0.05) levels of significance are reported for the_reader’s infor-
mation. » .

The end-of-treatment cessation ra}és are high for all types of
treatment, but the maintenance of cessation tends to be much
lower. In 1971, Hunt, et al. demonstrated that recidivism curves
of heroin, alcohol, and smoking are almost 1dentical, with long-
term cessation falling off steeply from the end of treatment (94).
Within three months approximately 35 percent of successful
quitters are still not smoking, and by one.year, the figure is
¢loser to 20 percent. In 197K, another reviewer.cited virtually
the same figures (147). There have been reports of improvement
in techniques for obtaining abstinence and in maintaining 1t,
using rapid smoking (an gversive conditioning technique), hyp-
‘. nousis, and group th/epm'.,The long-term curerates of 60 percent

or higher at six months claimed 1n some studies have not been
reproducible in other settings, The smoking cessation literature
has Been recently reviewed in detail (80,147,168, [98).
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"Across all treatments, women have more dif’ficulty.gwiné up

Smoiiing than men, both at the end of treatment and at_lobg-
term points of measurement. No studies have beenpeported n
which women do significantly better than mens Severs! of the
larger studies show, higher abstinerce rat&s®dy menhut many
show no difference. Results in the tables are based primarily*on
those who completé treatmént proqgragps. Attrition rates are
very difficult to evaluate Because most studies do not diséuss
the issue of subjects whe drop gut of fréatment.

Because of the emphasis placed anthé role of physician advice
n ihcreasmg smoking education and promoting cessation, an
estimate of ifs effectiveness 1s rRlevant. From retrospective,
data, 1t is estimated that 35 percentof people who have been

,advised by a doctor either to quit 6rto cut’down sharply, actu-

.

ally de quit (139). Twenty-five percent,of those who have not
talked to a physician about smoking quit, and only 12 percent
who have been told by a physician that-it was permissible to
continue smoking quit. C

The prospective treatment literatare Pields Jvarying egti-
mates of the irppact of physician advfc% Ten to 25 percent of
patients advised by a physician to quit or, cut down dctually do
S0 (198). Gender do¥s not seem to exert a pasticular influence.
The primary variables associated with the ability to quit after
physician admonition were good psychosocial assets, psycholog-
ical stability, and the ability to verbalize depression (54). .

Success 1n treatmentsin general seems to relate to personal
characteristics. A shorter smoking history and lower cigarette
consumption also predict a greater likelihood of cessation
(104,144,204). In addition, those subjects most likely to succeed
in treatment are highly ‘motivated, beélieve they will succeed,
and are confident of their ability to stop smoking (82,136,187.

One group of women that seemg to have great difficulty 1n
giving up 8smoking in treatment is honjemfkers. Homemakers in
the age range of 18 to 35 tend to be heavy smokers, and heavy
smoking is one predictor of failure in treatment (216). Kanzler,et

ak found that homemakers were less'successful at quittm_g, par-

ticularly at long-term follow-up (104). owever, as.previously
discussed, homemakers have quit rates in the mid-range of
those of women in other occupations; therefore, the difference
may apply only to those homemakers %ho seek help through
treatment programs. ' )

Wilhelmsen found significan% male}[emale differences in
freatment success rates and stated that/the poorer performance
ofwomen related almost exclusively to thé unsuccessful results .
of homemakers (209). These women explawneéd that.cigarettes
se}'v'ed‘ as companions and they ?‘epoi'ted the difficulti€s of being
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s TABLE 9.—Education-Smoking cessation treatment results by sex , v
3] . :
* N ¢ , ~
“- Percent Abstinence
A End-of- Six ‘
Treatment Months Long Term
Study Treatment . N (%) (%) (Tc)
1. Guiiford, 1967¢% (82) Five-Day Plan® unaided - 75M , P 23M}
. . ‘ 100F 12F -
Aded  * < 82M’ X 2TM ]1
) : 91F . 29F '
2. Petersoh et al, Five-Day Plan t 134M&F  TYM&F 19M (18 mo follow-up
1968°* (141) . 19F on 121 Ss)
2 3 Berglund, 1969°* (4) ° Five-Day Plan 895M&F 8™ 32M } 31M } -
; . R G4 aiF |2 ap |1(4-18 moy
. . - i
4 Delarue, 1973 (447 “Education, small groups 472M&F 34M (1Z2mo)
. . 21F
5 Danahe} et al., Fducation; skill trmmn'g group 11F - 50 (of 8 Ss 50 (9mo)
1978t (41) °° . fimishing .
» treatment)
6 Ochsner & Damrau, Pamphlets® ‘ 20M 8§M} 1
. 1970 (136) 33F 52F .
- . - PR o —
7 Pyszkaet al, Amencan Cancer Soclty Chnics 131M 39IM&F 28M  (18*mo.) N
1973** (146) 223F 20F
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"TABLE 9.— Education—

Smoking cessation treatment results by sex-%(}
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Percent Abstinence *
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oo v * End-of- Six o
’ ¢ ’ Treatment Months Long Term
Study Lo Treatment N (%) (%) ° '
—_— hd I i ”
8. Kanzler et al, 1976 {104) Smokenders 210M ~ 70M ‘ ML (48 o
. 343F 69F 30F
b S
9. Dubren, 1977 (53) T V. spotg 92M 15M } 1
218F F
'p <0.05 ‘
20,05 <p <0 10 ' / ¢
‘Sucqess =90-100% reduction in smoking.
* **Results based only on those completing treatment or contacted fo follow-up Y
1’Pregnancy_mt,ervent‘;dn study
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TABLE 10.—Physician advice—Smoking cessation treatment results by sex

. \ % , PercentAbsunen(e/_..
E[‘nd-of—
Treatment Six Months Long Term
Study Treatment N (%) ("t) o 7
1. Burns, 1969 (27 M D advice toresp dis pts 66M : MMy ame
' , 2KF 32F R
2. Handel, 1973 (57 Anu-smok#m mes-age 1n ;4.3.\( L &8.\1 112 mo
med exam 55F 11F
e v " 1 - — — - o
3 Burnum, 1974 (2%) M D advice ! X4M 29M
‘ 40F 18F ° ]
4 Bancst al, 1976 (112) MD advice 134F
T (spont quitters) 24 83
. {intervention) 63 14
{control) 17 14
5. Donovan, 1977t(49) M D advice 552F 50
reduction
p- 005
tPregnancy intervention studies : - ,
» ’ Y "
O ‘ 3 %
EMC ’ : () .
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without adult corhpany all }ay and of being deprived of outside

activities as obstacles t giving up smoking. Cigarettes have
_ also been 'described as a means of t8mperally partitiuning the

day, of achieving physical autonomy from children, and of pro-
Ividing role differentiation {74). b )

'Frieze, et al. reported women face more hife stress than men
and have more symptoms of psychological distress (68). Waters
reports that women show moTe uvvert signs of neuroticism than
men (203). Furthernzo,re.“he-fmds an agsoclation in women be-
tween degree of neuroticis! and amount smoked. Burns also
found that female s{géker’shad higher neuroticism scores tham did
female nonsmokers. No such differences were found in men (27).

‘Some studies have shown that women who smoke are both
mor hject to psychulogical stress and more outgoing than
women Who do not smoke. In a prospective study on women and

smoking, Cherry and Kiérnan measured personality traite in

young women before the onset of smoking (31). They found that
smokers had high neuroticism and extroversion scores before
taking up the habit. They add that current women smokers are
more extrovierted and also more neurotic than nonsmokers.
There 1s evidence that women smokers are more'indepéhdent-
minded, asseftlye. self-opinionated and forthright (151,216), The
latter authors report that women smokers aregalso charac-
terized by apprehension and tension, and that these character-
1stics are related to an mability to give up sn}okmg. '

The presence of psychologieal distress has also been shown to
affect the success of women in treatment. Peterson. et al. found
that, while 23 percent of the men who ha“d,partmpated In a
smoking program cited nervousness as the principal ceason for
resuming smoking, .43 percent of the women cited this reason
(141). Russell reports thaf the presence of deprgsswn‘ was re-
lated to dropping out of(treatment, and that depression was
more frequent and severe among the women 1n his samplé (156).
In a later study, Russell found that within the treatment group,
women had worse psychiatric'adjustment scores than did men
(159). Furthermore, although the degree of psychiatric adjust-
ment did not differ between male treatment successes or fail-
ures, treatment guccesses amogg'women were significantly
more likely to have good adjustment scores. Rode found that
success 1n & smoking withdrdwal program was related to lack of
tension and apprehension for women (150). That smoking mfight
indeed act as ,a method of coping with psychological and social
stress 18 1llustrated by the fear reported by many women that
they will engage 1n synmptom substitution—specifically
overeating—if they stop smoking ¢14,23,27). It 1s also possible
that underlying stress in women lmpedes. the strength of the
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to TABLE 11.—Pharmacotherapy —Smoking cessation treatment results by sex ° ' .
v @ !
- ‘ v Percent Abstinence
End-of- Six .
, Treatment " Wonths Long Term .

Study Treatment ‘,;‘ (%) Y Ty (%)

1 Turle, 1958° (191) Hydroxyzine 23F - 4F

e — & . T N

2 Whitehead and Methylphenidate 10M 20M oM 12

. Davies, 1964 (208) Diazepam 6F . |OF OF meJ

-3 Wilhelmsen, 1968 (209) Methylscopolamine 291M 56M 112 mo)

. tranquihizer 200F . 41F
4 Wettergvist, lb?l‘ (207) Methylscopolamine 192M 50M 19M 0 9M
. 4
1973° (206) . 98F 33F |1 jp 12M0) gp 66 me

5 Arvidsson, 1971° (5)° Antichohnergices, 50M ¥ 85M 48M 1012 mo )
. Group aversion therapy - B50F 85F 22F+

6 Merry and Preston, Lobehne . 45M 29M

1963°* (127) * 31F 32F
T Golledge, 1965% (72) Lobehne & placebo 19M * 63M
8F 73F .
8. Ross, 1967° (152) Lobeline ~ 728M aom| aM| e
Amphetamine T45F 29F ’ 12F w
Q - Jul
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TABLE ll—Phhrﬁacotherapy—Smoking cessation treatment results by sex— Continued

[3

. el
b x Percent Abstinence

. v ‘ . » g Endof T Sw \
| 9 . T . reatment Months Long Term
Study Treatment N (%) (%) (%)
9. Schauble et al, “ Lobeline ‘33M, L 18M
1967* (164) Amphetamine N 35F 26F
' * . Lobeline, amphetamine 14M 57M
, and education 17F  26F
10. West ,et’(a].. Lobeline, amphetamine 256M ° 43M - T 220M 1 (80 mo
1977* (204) ' ’

288F\ 33F [! 13 4F

1
p <005 .
*Results based only on those completing treatment or contacted for follow.up N
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TABLE 12.—Psychotherapy —Smoking cessation treatment results hy sex 3 '
A e b .
/ ~
Percent Abstmena
J /‘( . End-of-  Six o
' . Treatment Months Long Term .1
Study Treatment N (%) (%) (%)
1 M{e; 1964 (129) HVpnoslq dlscu%wlon 35\'1 83M| ,ouM 8\'1 72 o)
- . 15F © 33F [ “ 12F 12F me
2 Mann and Jams 196x 119 Emotiondl r‘clle -praying 26¥ zx uOF HX mo )*
3 Streltzer and Koch, 1968 (15) Eytwnal role-playing 30F T OF (4 wks?
y . - #post)
4 Lichtenstein et al, 1969 (115) Emotional riolcupiaymg 54F 9F (1-5 wks @
post)
L S I . i — Yl
5 Fu. and Bensun 1941 (62) Group Lherapy 306 M 56M ) 16M 5
204F, 38F 9F [ 1(6-12mo)
6 Bozzetty, 1972 (23) Group therapy ) 71&[ 5TMe . ' 85M (12:mo )
F 43F 57F
v’
~T *Group therapy 16F 69F

Tamertn, 1972 (187)

'p- 005
2005- p- 0.1
*% reduct;on in amoking
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: determmatlon required to cease suéh behaviors as smokmg and
overeafmg Weight gain is a frequently reported consequence of

giving up sgnokmg (173).

THE SMOKING WITHDRAWAL SYNDROME

Few of the studies reviewed here mentioned gender as acon-
nection avith withdrawal symptoms, and none suggested that
men and women differ in the severity of stk'ing withdrawal
symptoms. However, Shiffman (173) analyae'd Gulford’s raw
data (82), and stated that 15 of the 18 major symptoms reported
by subjects demonstrate sex differences (80, 173). Thirteen of
those 15 symptoms were more frequently reported by women.
Other studies show similar, although not statistically signifi-
cant, trends. (141;190,215). . .

*Factors contributing to relapse, such as craving and nervous-
ness, were reported to be similar for men and women (41)’
Women who experienced the'greatest craving during the initial
five days of abstinence were most likely to relapse (82). Since
women score higher than mep on measures of anxiety as a gen-
eral rule, it is possible that theygwould be more susceptible to
* relapse if smoking had been their customary means of reducing

such dysphoria. Women may also pay more attention to somatic

symptoms than men, as they make more frequent use of all
health care serviges, and specifically (because of the relative

symptomatology) for headache and and weight gain (114).

It is likely that the abstinence syndrome is a nrajor factor in
rec:dwxsm dunng the first few weeks of cessation when yelapse
is most common, andghat the number of cigarettes smoked per
daydis an important variable in determining the severity of the
withdrawal. The issug’of a gender difference*in withdrawal se-
verity is a major area where research is needed.

t

SMOKING AND WEIGHT CONTROL

Women who smoke are, on the average, thinner than women
*who do ot smoke. The reported mean weight difference ranges
from 1.2 to 4.5 pounds (7,17,93). Weight gain has been a fre-
quently documented consequence of quitting smoking, both in
males and females, (17,37,65,71,141,190,209,215).

Studies of males have reported weight gamns among former
smokers which range from ¥ to 12 pounds greater than thoee
who continue to smoke. In one such study, the authors observed
that, while 50 percent of continuing smokers gained weight,
among quitting smokers the observed proportiorf was 85 percent
(37). These figures gave rise to an observed-to-expected ratio of

" 1.4, suggesting that those who guit are 40 percent more hkely to
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2 TABLE 13.— Behavior modification— Smoking cessation treatment results by sex <
1o
Percent Abstinence
, . End-of- Six }
s Treatment Months Long Term
Study . Treatment N (%) (%)
L. Keutzer, 1968 (105) Breath holding, coverant 3M i8M
¢ control/negative practice, 73F 29F
attention placebo
R 2. Suedfeld and Ikard, 1973 Sensory deprivation M 100M 67TM (
, (186) . : .\ 2F . 50F  <gop (3mo)
3.,Delahunt and Curran, Negative practice or gelf-control 505/ 61 22
1976 (43) Negative practice and self- 89 56
' control - } 1
Control . 15 0
Nonspecific treatment 56 11
4. Tongas et al., 1976* Covert génsit., smoke aversion, 38M 1M 2 62M} 2 (12 mo)
¢y (189 ) group therapy, combined 34F "39F 32F
‘ treatment . 48M} 2 (24 mo.)
18F .
5. Russell, 1970 (156) Electric shock aversion 10M 70M 40M (12 mo.)
. . 4R 5DF 50F :
5 v ’
. , .
\‘1 . . z/ 3 # B
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TABLE 13.— Behavior modification — Smoking cessation treatment results by sex — (Continued)

( N
¥ - Percent Abstinen
—_— ‘ End-of- Six S
. _ . Treatment -Months Long Tern
Study Treatment N (%) )
1 1
6. Chapman et al.,, 1971 (307 Electric shock, self- -~ . , .
management; post-treatment 7/’
. therapist monitoring: 2 weeks: - 4M 5M 25M 256M
. 8F 160F * 37F 29F ok
R . (12 mo.)
* 11 weeks: * 4M 100M 50M 50M
: . F 57F
, . BF g 57F
7 Berecz, 1972 (13) Electric shock aversion, +56M b
o, , imagined vs. real $moking 32F
8. Russell et al., 1976 (159) Electric shock and controls 28M 64M1
o 28F 57F+
ip <0.05
20,05 <p <0.10
*Results based only opthose completing treatment. 5 )
**Percent reductiofi, hittle for F; more for M 1n whagined-smoking condrtion., * e .
¢ *Two weeks post-treatment, . Y ——
y I f }t
»
PE — T ' .
() . *
- f .
3 k . N
- « -
~ . 3 1 4 .
Q 4 . ' .
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gain weight than those who contlhue‘to smoke; but a significant
proportion of observed weight gain among men who quit smok-

Ing would hawve oecurred even (f they lrad continued to smoke.

The single major report on lifetime smoking and weight pat-
terns in womé_n examined data provided %i épprox1ma.tely
57,000:female members of a national weight-redyctionprogram

" (17). Cross-sectional anglysis indicated that current smokers
weighed less than nonsmokersihy 1.2 pdunds apd 4.0 pounds less
than former smokers. Inhalers wey significantly less obese by

5.7 pounds than current smokersﬁfo did met inhale. A 40-year

longitudinal apalysis 9f weigh? in relation to reported hifetime

smoking hlstjé‘y revealed that between ages 30 and 50 (the_two
"=~ decades after the majority of those who quit had}lsconthed
. * )Ysmoking), the?ormé'r smokers gamed more wéightfhan continu-
Vg smokers, both for inhalers and non-mmhalers. The calculated
» wéight gain after cessation varied substantially by amount
smoked; heavy smokers who inhaled (41 cigarettes) gamned 30
lbs.,mle light smokers who lnPfale(j (1 to 10 cigarettes) gained
only 4 pounds. The observed differences 1n weight persisted
through age 60. Conclusions of this study may not, in fact, be
directly apphcable to the total female population. This study
raises the 1ssues AT reporting and recall bras among this obese
population (rhean-group weights ranging froug]appr-i)mmately
171 to 180 pounds), gs well as self-selection into‘continumg or
former smiokers. .

The implications of such studies are important, The image of
the slendef, attractive female pervades our culture and & cer-
tamnly present in tobacco advertising (84). Do women perceive
weight gain as a significant and unavordable sequel to dfcons”
tinuing smoking? There is evidence suggesting that fear of
weight gaip may keep women from quitting wg. Women

»are more concerned with weight than men %re. In the 1975
NCSH survey, the percept ges of female and male sfnokers who
responded “strongly agr or“mildly agree” to the statement,
“Being afraid of gaining a fot of weight keeps peoble from quit-

ting cigaretted’ are sho;g,n iankTable 14! ~

Aftempts have been made to examine the cause of such re-
ported weight gains. The mechanism of weight gain with cessa-
tion of smokyng has not, however, been elucidated. Trahair and

~others have reported that appetlte incrgased with smoking ces-

" sation, and the resulting increased calogc intake caused weight

. gain (190). Other studies have suggested that smoking may, in
fact, directly affect mietabolism. Glauser, ‘et al.'studiedseven
males* before and one month after ¢essation. Body weight and
surface area increaged, while h rate, serum calcium, sugar,
and oxygen consumption decreased (71). Conversely, however, .
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. TABLE 14.—Percent affirmative responses to statement: “Being
afraid of gaining a lot of weight keeps people from
quitting cigarettes” :

Smoking Status Women (%) " Men (%)
Never Smoked 59.0 515
Formerly $Smoked ‘ 631 536
Currently Sp’»ked 599 473

[\

SOURCE? National Clearinghouse for Smoking and Health (194). y

Sims observed no ¢hange in resting metabolic rate, thermic re-
sponse to exercise or meals, and no change in serum T3 or Ta
(175). ’ ’ .
Further reSearch is necessary to define the degree of weight
gain after cessation of smoking, the mechanism®by which 1t
occurs and the ability to modify it by educational or behavioral
interventions during and after cessation tempts.

TREATMENT RECOMMENDATIONS

Perri, et'al. recommend that smoking cessation programs with
a behavioral emphas?? be comprehensive, multifaceted, long-
term, and that they include self-reinforcement and problem-
solving procedures (140). Giyen the difficulty for some women 1n
simultaneously dieting a@d attempting to quit smoking, smoking
withdrawal programs should adopt a total approach to health,
including advice on dieting, exercise and the immediate benefit
of abstinence (150), - '

Marlatt and Gordon write that relapse potential 1s greater for
individuals who'se daily schedule fails to include'som_e rewarding
or pleasurable activity (120). It would appear useful to attend to
this issue in smoking treatment programs.

A social support hypothesis is freque}ltly‘ cited In the treat-
ment literature to explain gender differences in quitting. It 1s
often suggested that women do better than men 1n programs
that provide a maximum anfount of social support,andtend to do
worse in situations where program support is low or outside

tors militate against quitting. For example, Resnikoff, et al.
were able to differentiate between those women (but not men)
who did poorly in group-plus-medication treatment and those
who did well usingghe Social Introversion Scale of the Minnesota
Multiphasic Personality Inventory (149). This scale measures
the degree of.discom®rt in sgcial situations and the presence of
,\&utgoing teridencies. Women scoring high on this scale (shyer,
ore socially introverted) were less likely to quit than low-
@ . \ 319
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scori(g women. This study provides’just one example of the
observation that social support seems tobe of lesser consequeneg_
to men 1n quitting smoking, &lthough spousal support is impor-
tant (17Q).

As the overall categories in Tables 9-13 show, women do more
poorly in treatments characterized by less individual attention,
such as edutation and pharmacotherapy, tompared with the
categories of psychotherapy and behavior modification, where
contact 1s uMally maximized in a small group or in an
individual-to-therapist setting. '

Dubren reports that twice as many women as men participated
in a television stop smoking campaign, but that fewer women
stopped smoking—presumably because 6f a lack of support (53).
Guilford found that when men and women participated in group
programs, success and fallure rates were the game for both sexes
{78). When they did not attend group programs, men maintained

. the same success rates, but women achieved markedly lower
rates. There is,also support for the notion that groups are par-
ticularly effective for women 1f they are sexually homogeneous
(44,78). Tamerin writes that the group can provide support, em-
pathy, and shared 1dentification with others going through a
similar process (187). The group also provides an avenue for
affeétive expression, sothat the relevance of cigarettes to psych-
osocial events and the personal meaningofgiving them up can be
discussed. Given the differential reaction of men and women to
guitting smoking, as well as the traditionally greater willingness
of women to discuss affective issues, it is not surprising that
all-female smoking-cessation groups have bed® particularly at-
tractive. .

Marlatt and Gordon studied the circumstances under which
smoking relapse 1s most likely to occur (120). They claim that
experiencing stress in the form of a negative emotional state,
social pressure, or interpersonal conflict is likely to lead to smok-
ing among those who are attempting to abstain. The occurrence
of a full-blown relapse, however, can be attributed to the cogni-
tive reaction to stress-induced smoking. Many individuals who
aretryingto abstain view asingle slip as e}jde'nce that theyhave
failed, rather than as a natural and prédictable reaction to a
stressful situation. Marlatt and Gordon advocate teaching those
who are tryingto quit the importance of not viewing relaps*

. all-or-none manner. Rather, they suggest teaching smokef® to
“plan for a relapse,” to become psychologically prepared to ac-
cept a ship as a natural part of the difficult proc* of quitting.

Another factor that appears to influence the success of women
in treatment programs is smoking by significant others in their
environment. Kanzler, et al. found a s1g’nfficant trend for women

f I
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“to givewup smoking if no one ir their daiiy environment wasra
regular smoker (104). This trend was only slight for men, al-
though spousal encouragement was related to success in one
large study of smoking cessation treatment 1in men (170). The
influence of the smoking behayior of significant others on female
attempts to quit has been repeatedly pointed out (14,201 204).

Sensitizing friends and relatives who are smokers to this prob-
lem, and advising discretion in smokmg behavior on their part,

might increase treatment effectiveness for women.

CONCLUSIONS _

Treatment programs should specifically deal with means of
handling anxiety and tenslon, ways to combat weight gain, and
should prepare smokers for mini-relapses.Social support should
be maximized. It may be increased through choice of treatment
modality, networks of “buddies,” friends and relatives, and the
involvement of spouses. ’

It should be possible to capitalize on the heavy commitment of
women to the health care system, both in terms of their own use
and their role as family providers. Health professionals need to
devisé targeted interventions for women with this 1n mind.

. T @ .
Dissemination of Information About &

-

HEALTH ATTITUDES AND BEHAVIPRS

The extraordinarily serious health consequences, of smoking
have not deterred almost 30 percent of.the adult female and 37
percent of the adult male population from smoking regularly.
Seventy to 80 percent of these smokers agree that cigarette
smoking is harmful, i@a health hazard that requires action, and
causes disease and death (194). Former smokers and nonsmokers

,take a much stronger stand on these three points, ranging from
87 to 96 percent agreement Gender differences are very slight.

The value placed on health compared to other positive life
goals was slightly lower for smokers than nonsmokers, and high-
est for ex-smokers’(194). Out of a maximum fgctor score of six,
current smokers averaged 4,66 (M = 4.55, F = 4.81), and nonsmok-
ers averaged 4.82(M = 4.68,F =4.9) and ex-smokers averaged 4.89
(M =4.78, F 5.06). The ‘higher scores of women support their
traditional concern with health in our culture Hut they are 1n-
congruent with recent smoking trends (114). .

Fewer current smokers than nonsmokers gnd ex-smokers re-
port having personally kno@wn someone with toronary heart dis-
ease,lung cancer or emphysem&chromc bropchitis. This finding
may be attributable to a pmcess of demal Only about one-third
) " T v 321
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of current smokers admitted knowing sumeone personally whose
“health” was adversely affected by smoking while over 60 per-
cent of nonsmokers knew such & person. Clearly, mechanisms
must be uperating in smokers to reduce cognitive dissonance
caused by their behaw‘or and their knowledge of the health con-
sequences of their behavior. One of these mechanisms may be to
deny that the health problems of others are connected to smok
ing. ’ e ]

A related 1ssue 15 that of compliapce. The term encompasses é
host of beRaviors, all related to following medical recom
mendatiohs! seeking care when serious symptoms appear, tak-
ing medications, having follow-up examinations and procedures,
and doing breast self-examination, to name only a few. A large
number of studies have been performed in this area, and there s
no evidence that vne sex shows greater propensity to be com-
pliant than the other (90,114).

Thus, we would have ng reason to expect that women and men
would respond differentially to doctors’ advice to change their
smoking-behaviors, at least from this literatute.

W omen in our society are more invodved with health care serv-
ices (114). They arrange for those services and act as role-models
for children. This function would have great information deliv-

-

ery potential. -

.

/
SOURCES OF I'NF()RMATION

, There are a variety of ways that people can learn abott the
health consequences of tobacco use. The information gathered
from and effects of tobacco company advertising will be dis-
cussed separately below, The major setirces of information fall
into a number of catggories.

| .

Health Care Providers

The influence of physicians and nurses as communicators of
information and as exemplars of healthy life styles has been the
subject of muchresearch (198). The greater concern about health
among women, and their greater contact with health profession-
als, provides an obvious avenue of intervention (114). Health
professionals should be continuously reminded of their potential
impact and advised to use 1t to influence women to reduce smok-"
ng. Phy siclans are considered the most authoritative source,
with the greatest potential for influencing patient behavior.

From thé self-report of adults, physicians are not delivering
enough anti-smoking informatign and advice. In 1975, a full 64.6
percent of male and 60.8 percent of female current smokers

v .
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claimed that they had never received advice from any doctor

about quitting, cutting down, or continuing smoking(194). About
1.9 percent,of male and 21 percent of current female smokers had
been adviséd to quit. Combining advice to quit and,or eut down,
the percentages rosgyto 34.8 percent of men and 37.7 percent of
women. In 1970, thd percentages of men and women who re-
ported such advice were 30.2 percent and 34 percent, respectively
(193). A somewhat lower estimate of physician“advice was ob-
tair'léd,from am ongoing nationwide study involving approxi-
mat€ly 8,000 people (184).Advice to quitor cut down was reported .
by 22.4percent of the subjects, and lack of.advice by 77.6 percent;*
there were no significant gender differences.

A survey of physicians’ opinions about smoking and health in
the mid-1960s revealed that 38 percent claimed they advised
“all” of “almost all” (95 to 100 percent) of their patients who did

* ot have smoking-related disorders to quit or cut down (76).

Eighty-eight percent of physicians claimed they gave such ad-
vice to patients with lung and pulmonary conditions.

Nurses spend more time in direct patient contact than do
physicians and can exert a major role in delivering information-
as well as serving as exemplar§. Most nurses are aware of this
responsibility (60,75,135,195). Only 10 percent of nurses claimed
to discuss smoking and health with “almost all” or “most” (65 to
99 percent) of their patients or students (135). Another 21.5 per-
centclaimed to have discussed 1t with 35 to 64 percent of patients
or students. Only 50 percent of current smokers, compared to 65’
perceént each of fotmer smokers and nonsmokers, suggested
stopping to 5 percent or more of their patients and students,

While theidentical question was not asked of nurses in the 1975
survey, a numberaof valuable questions relating te exemplar
status were posed (196). In almost every case, current smokers
took the weakest position on exemplar role, former smokers were
in between, and - nonsmokers were strongest. For all questions,
the proportion of nurses who agreed “strongly” or “somewhat”
with ghestatementsof exerfiplar role is reported here, Regarding
theifown behavior69.5, 91.7, and 94.5 percent of current, former
and nonsmoking nurses respectively felt that they should set a
good example by not smoking. This percentage varied according
to work location. Lowest percentages were given for haspital
duty (70.0, 83.3, and 89.2 percent for current, former and
nonsmokers respectively), intermediate for private phyfician’s
office (79.9,86.7, and 90,5 percent, respectively, and highest for
private duty (91.1, 91.4, and 94.4 percent, respectively). A ‘much
lower rate of agreement about not smoking in public while 1n
uniform was obtained; only 44.4 percent of current smokers, 67t1
percent of former smokers, and 72.8 percent of nonsmokirg
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nurses concurred. Nurses believe that it1s their respon
convince peuple to stop smoking (64 percent of rs, 74 per-
centof former smokers, and 64.5 péreent ofnons,mokers).Apprﬁx-

—~ imately 54 percent of smoke 1.3 percent of former smokers,

Lo

and 82 percent of nonsmokers said they had tried to persuade

sumeone other than patients to quit, anda much higher percent-
ge reported convincing someone nottostart (83.4, 78.6, and 75.8
ercent, respectively). Finally, 52.1, 7X.2, and 85.4 percent of the
espective groups agreed strongly or somewhat that nurses
hould be more active in speaking to lay groups.

Given the pussible rule modeling effect of female nurses, a need
exists for adequate preparafion of all hehlth professionals in
smouking and health counseling This preparation should include
education on the health hazards of smoking as well as effective
methods of counseling patients.

There 1s little information available about the role played by
vther health care providers in dissemination of information or
discuuragement of smoking behavior. Nationwide campaigns are
currently being aimed at physicians and dentists to increase
theéir commitment to and involvement with this task. Other
heplth care providegs should be encouraged to take a more active
role and adopt exemplar status as w?’ll.

Educators

Adult educatars mclude/ those 1n schools and colleges, Job
training, community organizations (churches and other reli-
gious groupst Young Women's Christian Associations, and Red
Cross, c1vic organizations, social service groups, cultural groups)
and in schoal-based programs fqr parents. There are large
number of sources of information about smoking available from
educators 1n adult settings and 1n programs for parents. These
have been studied in-depth and reviewed elsewherg (188, 198).
The frequent contact with and involvement of women 1n the
schoul system should pronde excellent opportunmes to provide
female-oriented mformatlon

Peer Group

This group is an important, influential source of information
qn behavior. Evidence is strongest for the effect on 1nhitiation
(addressed earlier in this Part). In two studies of British work-
ing class women, the peer group was an important source of
information about smoking and pregnancy (11,74). Other strong
relationships within the lay adult community ‘have also been

reported (118,201). <
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Significant others, especially within the family, have been }

shown to be primary sources of information to pregrant women °

- (11,74> The female relative may serve as a particularky impor-
tant role model for black women (201). Smoking mitiation 1s
strongly influenced by parental smoking habits in teenagers
.(addresse'd earhier 1n thjs, Part). In married couples, smoking
patternsgend to be conient. this almost enforces a sharing of .
information and makes ® especially important in quitting ef-
forts that couples stop together or are very supportive of the
new exssmoker (77,118,170,216).

Media: Television, Radio, Film, Newspapers, Magazin€s

The use of the mass r‘medxa as a source of information as well

as a tool in effecting cessation has been extensively developed
In recent years (55,188,193,198,202,214).

Since women are almost exclisively the target audience of
women's service magazines, effort_should be devoted to using ¢
this medium to provide informatiof on smoking and health, ces-
sation techniques, and chinic availahihty. These magazines
have not adequately disseminated information on smoking and
health. )

One of the principal reasons suggested for this failure 1s the.
power that tobacco companies wield through the economic 1n-
centive of advertising (178). O'nly one women's service magazine
does not accept cigarette advertising in the United States.

Frénk admission of the economic dependency upon sach adver- ’
. tising has been made. Not a single leading national woman’s

magazine that accepts cigarette advertising in 7 years of pubh-

cation printed an article ‘. .. that would have given readers any

clear notion of the nature and extent of the medical and social

havoc being wreaked by the cigarette-smoking habit”” (178).

Smith goes on to point out that those magazines that do not

accept cigarette advertising, or have no advertising at all, have

done considerably better at informing their readers of the )

health risks of smoking.

Advertising

In recent years@yertising in the United States has been
directed specifically towards the women's market, with themes
as diverse as the emancipation of women, the first woman (b:-
blical reference), romantic love, and the independent single
woman, Most girl smokers have a positive impression of the
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individuals pictured in cigarette adverti~ements, The latter are
s/e'er} as attractive 1by HY percent,. enjoying themselves (by 66
percent), well dressed (hy 66 percent), <ex) thy 54 percenti.
voung tby 50 percents, and healthy (by 49 percent). There 1= no
; comparable data on how girl non<moker~ or young adult women
. vigy 8dvertising 1216, )
“* 7 Thusadvertisers have been successful in creating a sense of
’ﬂ' mystery, ~ophistication, and puv,e;?;uund the behavior of
smoking Although smoking was onceffrowned upon for women,
peeaple no respond less negatively 1o & womah smoking (16,
Yhere i evidence that. for sume women. <moking is linked with
a&t?mldes and behaviors that comprise a soclally valued and
» sufeessful <elf-image. and that giving up smoking 1s a threat to
thad image“123).
A majority of former ~moker~ and non<mokers of both sexes
in -ig: 1975 Adult Use of Tobacco Survey 1194) agreed with the
<t¥tement. “(Cigarette advertising should be stopped com-
pletely " The percentages for men were 56.9 percent for
nonsmokers and 56 4 percent for former smokers, and for
women, 6%.2 percent for nonsmokers, and 625 percent for
former smokers. However, only 426 percent of rhale smokers
and 42 5 percent of females amokers agreed with the statement.
[t appears that adult smokers value cigarette advertisements,
but why they do—whether for information aba/ut brand charac-
terization and availability. identification with the image por-
trayed, or some other reason—is not known. Fishbein concluded )
that cigarette advertising influences the decision to smoke as
well as the choice of brand. Furthermore, he points vut that
cigarette advertising may serve as adiseriminative stimulus for
smoking behavior Advertising can influence the initiation of
, smoking, the choice of brands smoked. and the level of consumps
tiun. Commenting that the tobacco industry asserts that adver-
tising serves only to influence brand choice and not initiation or
consumption, Fishbein maintains that 1t 1s somewhat unrealis-
tic tu assume that an advertisement which can do one of these
things Is not alsu capable of deing the other. While addittonal
research on the effects of cigarette advertising is clearly neces-
sary, this reyiew suggests that cigarette advertising dobs affect
clgarette C(?\sumptmn (63). ’ '
Restrictions haye now been placed on advertising in many
. countries in the world, including the United .‘A‘.ates. There 1s no
uniform agreement that the han on televised cigarette agdvertis-
Ing in the United States and the United Kingdom significantly
reduced consumption. However. 1t 1s generally believed that
each action of this sort—including the U S. Surgeon General’s
Reports and the Reports of the Royal College of Physicians, as
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well as other smoking-control measures such as taxation and
legislation—has a cumulative effect on per capita consumption

(8,142,202), ‘
THE FAILURE TO DISSEMINATE INFORMATION

Many of the critucal evaL%mons of pubhe health campaigns
conveying anti-smoking information maintain that hittle at-
titudinal or behavioral change 1s ever effected {1538). Fishbein
(B3) argues that there 1s insufficient information deseribing the
complex relationships between cigarette smoking behavior and
behefs, attitudes, and intentons to make this conclusion, He
further maintains that 1t 1s riecessary to know to what extent
decisions regarding initiation, reduction, Increase or cessation
are under attitudinal (individual, personal) or normative
tsociety-influenced; control. The importance of personahzing
the health message, and the failure of the public to personalize
the health messages that they have received 1s emphasized. For
example, over 80 percent of smokers agree with the statement
that smoking 1s hazardous to health. However, on the question,
“Are you insany way concerned about the possible effects of
cigarette smoking on vour health”" only 25 percent of current
smokers 1n the 1975 NCSH survey stated that they were “very
concerned,” another 22.6 percent were “fairly concerned,” 18.9
percent were “only shghtly concerned.” and 3 final 31.9 percent
were “not concerned” (194), Fishbein maintains that the pubhe
1s not effectively informed about the general danger to health
posed by smoking and is even less informed about the cannec-
tion with specific diseases, He concludes that the contént of an
effective message 1s fourfold. that continued smoking | s to
negative outcomes, that stopping smokirg leads to positive out-
comes; that personal relevance must be estabhished, and that
normative influences must be appealed 1o by maintaining that
sigmficant others think an individual should quit.

Stress at Work . /—\/
A general model of stress at work (38) 15 worthy of considera-

tion Examination of the sources of stress at work ({Figure 2)
reveals a number of items that are especially salient for women.
Diserimination against women 1n employment, role conflict, au.
thority problems, 1nequity in promotions, exclusion from
decision-making processes and the "old boys" network have
been frequently discussed (68). IhdwnWaractenstlcs may
be considered from a gender viewpoint 28" well; for example,
some types of psychological disorders, sucl; as anxiety and de-
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‘E TC‘urkM by asteriskf(*) are particuiarly relevant to female workers.
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pression, are more prevalent among women than men (48,68).
The Type A behavior pattern, which is associated with male
cardiovascular disease, has been shown to be unrelated to sex
once socioeconomic status is taken into consideration (172).

An additional set of stressors originates in the extraorganiza-
tional environment. A prospective study of the relationship of
employment status and employment-related behaviors to coro-
nary heart disease (CHD) incidence was conducted by Haynes
and Feinleib (91). Working women scored higher on scales
measuring daily stress, marital dissatisfaction, and aging wor-
ries than men. They were also less likely to display dvert anger
than either homemakers or men. While incidence rates of coro- .
nary heart disease in working women were not significantly
higher than in homemakers, an excess. risk of CHD was 1den-
tified among women who were employed in clerical jobs and had
children: The risk factors for CHD in this group included family
responsibilities, suppressed hostility, a nonsupportive super-
visor, a‘?ﬁitlowjob mobility over the preceding 10-year period.

% .

Smoking Hébits 9f Health Professionals

There are %eféftive]y few studies available which present
gender-specific smoking rates in various professions. Health
professionals were selected for analysis because they were more
likely to be aware of the health consequences of smoking than
the ]genera] public; this group Has also been studied more exten-
Sively,

PHYSICIANS

The smoking lf{abits of male and female physicians in five
nations are presented in Table 15. Smoking rates in the general
population are provided for comparison wh supplied by the
authors. No,breakdowns by gender are availdble for the United
States. Separate estimates of smoking rate in a small group of
women physicians age 36 to 46 at the time of survey (205) and 1n
a large sample of predominantly male (93 percent) physicians
(195) are listed in the table. In addition, the wives of 3,990
physicians were queried about their own smoking habits and
those of their husbands; no information is provided on the
occupations of these women (77).

Examination of the table shows that smoking rates of
physicians, both male and female, tend to be much lower than
general population rates. The only exception is the higher rate
of current smokers among female physicians in‘Finand (200).
The _pefcentage of current smokers among the sample of U.S.
fei ale physicians.is higher than that reported in other
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&% TABLE 15.—Smoking habits of male and female physicians in selected countries
(=3

.

.r'\ Percent Smokers
. _

Pop. " Pop. Pop.
Author . Country Number Never Est. Current Est Former Est
* . I _ S —_—
1. Bourke. et al., 1972 (22) Irelapd M 1359 179 — 197°* 485 — 67.6* 336 — 127
\ F 221 51.5 539 267 — 386" 222 — 1.5
2. Vuorniet al, 1 34 60 27
26 20 8
3. Wilhelmsen 38 29
27 19
4. Aaroet al, 1977 (1) 353 — 53% 371 — T1e
217 —  36* 38! — 20'*
5. Westhng-Wikstrand et al., 1970 (205) 35.8 136 *
LN [
6. GreenW,ald'et al 19712 (77 24 / 43
36 27
7 USDHEW. 1976 (195) 39 64! 43!
. N 34}

former smoker

*Significant difference between percentages pmr\d by (—)
ever smoker

'Stopping rate =

|
*Sample consisted of physic1ans and their wives whose profession was undefined.
Percentages estimated from graph, not specified 1n text. 3 1)
Q roximate total of M and F, estimated to bg 93% male. -
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countries and approaches the rates in the general populaton
(205). Prevalence of smoking has a strongrelation to L
demographic variables such as profession, income, and
education. We would’expect physicians to be in the highest
category on each of these variables and, therefore, to have
lower prevalence rates. Therefore,. it would be rel¢vant to
examine thé cross-tabulations for 'smoking prevalence by
socioeconomic status, according to set.

According to the three studies prpoviding comparative data,
both female and male physic are quitting at rates higher
than the general popugation’ The percentage of former smokers
among femald physicians, and éstimates of quit rate, are lower
than among male physicians in all but one of the studies histed.
This trend may represent a time lag in the smoking behavlor}(y’“’*
women as compared to that of men, or there may be a lower quit
rate among womern.physicians.

In two studies, female physicians srroked more cigarettes per
day than women 1n the general population (1,22). In co trast,
wives of physicians smoked fewer cigarettes on the4eraze
than their husbands (77). A greater percentage of the wives of
physicians thdn physicians themselves were smokers in every
age group except the pldest. The percentage of current smokers
appeared to he mvg,-rse]y related to age in the group of wives,
but virtually stable across age for the physician-husbands.
Husbands and wives tended to have similar s_mok)n_g' habits,

Based on a smal) sample of women graduates of a single U.S,
medical school, Westhng-Wikstrand, et al. (205) reported that
58.8 percent of the curreht smokers belonged to the category
“professor” (academic appomtment of assistant professor or
above, with or without board attainment) when ranked on pro-
fessional attainment. The other categories were “boards” (spe-
cialty board certification but not professional appointments),
“no boards” (in practice without -board certification or profes.
stonal appointment), and “not 1n practice.” The “professor”
group was characterized by greater hkelihood of being single
and.having fewer “habits of nervous tension.” CompareMo
other groups, this group had the lowest depression scored, aver-
age anger scores, and, the highest anxiety scores. The authors
comment that this group of women was the most similar to their
male colleagues, They may also have experienced fewer prob.
lems with ambivalence about <ex rolbs, self-image, or confhet
over aggressive behavioral patterns, The presence qf,gl high
anxlety scalehowever, casts some doubt on this generahzation.

Women 1n .S, medical .schools are subjected to significant
psychological pressures and oftén experience ¢motional prob-
lems and lack of confidence abqut achieving the goal of gradua-
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. tion. (206). Hemale physicians also experience gignificant role

corMliqt (19

'F.he(z?‘ele ance of indices of stress té smoking patternsis again
one of inference. If smoking $erves as a coping mechanmsm—a
mgans ofgreducing negative affect—then it is understandable
that female ghysicians, or angy other professio_nal with elevated
PMess levels, d have highercurrent smoking rates than the
genéral populace. It 1% also understandable that they might ex-
perience more difficulty 1n quitting. 4

. PSYCHOLOGISTS !

LY survey of psychologists in California sta unjversities and
colleges found that female psychologists wefe much more likely
to smoke than their male colleagues (46). The rate oking

,wabs shghtly higher than un male health professio Is, axd ap-
proxiumately the same for female psycholegists percent) and
nurses (195) ( Table 16)." -

. Thls'smoklr?&'ate 1s significantly above the rate amongpro-
fessional woren in general (25.6 percent) and was due to lower

. cessatio®rates among psychologists rather than highe\r initia-

tion rates. The most common reasons given for sgokingare the

stress of work ar school, and personal stress. Frieze, et al. state
that profession#l women have to exhibit “male-like” character-
1stics 1n order to survive 1n their jobs, but that these character-
1stics are often met with criticispr and hostility (67). Thus, social
and occupational dema@s are at odds with each other ‘Fur-
thermore, there 1s evidence that female psychologists face very

real sex discrimination in the evaluation of their work (67).

Dicken and Bryson (46) report a high degree of power fan:

tasies among female psychologiss-who smoke. This supportg

Fisher's finding that female smokers in general seem preoc

cupied with the 1ssue of ffo r {64). He speculates that cigar|

ettes are wsed defensipe ainst feelings of powerlessness

weakness, and inferiority. o v
Elevated suiéide rates are another correlate to the evidedce

of excessive st_réss and difficulty in coping experienced by some

4

eral female populatign, have been observed among womer
.sQologlsts, chemists, and physicians (124,164). Factors sucl

:gefnale professionals. These higher tatgs, compared with the
sy

as ﬁ",n%ll)) ce about success, role conflict and marginalit}
. wer%as dynamics, However, it is not possible to deter
mine W r these higher suicide rates are due‘to the self

selection of suicide-prone wonien into these and possibly othe;
- professions, or to the difficulties envkountered in professiona
™ “traming and practice {or to an interaction of both).

O
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NURSES

* A number of studies have shown a higher rate of smoking ’
among nurses than in the general female population 1n the |
LI,nited States. The most recent assessment of nurses'’ smoking -
behavior was. conducted 1n 1975 (199). In Table 16, sthoking
habits of nurses are compared with those of adult U.S. women
and other groups-ofrhealth professionals. -

Between 1969 and 1975, the propartion of numses who were
current smokers rose from 37 to 39 percent. Every other cate-
gory of health professional (physician, dentist, and pharmacfst)
had'sublgtantially reduced smoking rates. The membership of |,
these three professions is predominantly male and current
smoking rates vary from 21 to 28 percent. If Re examines quit
rates in 1975 among the four categories of health professiponals,
it is clear that the majority of physictans, dentists, and pharma-
cists who ever smoked cigarettes have quit: 64, 61, and 55 per-
cent respectively. Among purses,' only 36 percent have quit,
which doe%, however, compare favorably with adult women (34
percent) and working women (30 percent) (199). )

Noll surveyed smoking behaviors of nurses by work setting
(see Table 17) (135). The overall percentage of current smokers
in this sugvey was 37 percent, compared to a national average
(for 1966) of 33.7 percent in women. There was a smaller per-
centage of never smokers (41.3 percent) among nurses 1n that
surgey than among the female population (56.8 percent),
suggesting a higher quitting rate at that time as well. From
Table 17 it appears that there is no seléctive recruitment into

~ thé various nursing specialties; the proportion of never smokers
is fairly equal across work settings. Differences do appear, how-
ever, in the proportion of current smokers according to work

" setting. Highest rates of smoking are found in psychiatric and
pediatric settings, and lowest rates in the four categories con-

* nected to education and community involvement: nursing edu:
cation, working in the community, elementary or high school
nursing, and working mn a doctor’s office.

In Grat Britain, only 26 percent of maternity nurses smoked
regularly, compared to 37 percent of those in general nursing
(106). In the United Kingdom, apbroximatgly the sam® propor- y

# tion of nurses smoke as woinen in the general population —44
percent (106,154). ¥ )

Knopf Elkind reports differences in smoking among different
types of ward nursing staff. Trained nurses had 41 percent cur-
rent smokers, learners had 28 percent, nursery nurses had 14
Rercent, and auxiliaries had 61 percent current smokers (106).

L Lampman reported a similar excess of smokers among nurses
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TABLE 16.—Percentages of cigarette smokers (S), former smokers (FS), and ever smokers (ES) and cessation

vee

ratio (FS'ES) among psychologists, nurses, and other selected health professionals v
Sample N S FS ES FSES
4 ¢
Male and predominantly male sample~ 1
¢ CSUC male psychologists 255 2% 35 62 aH
Eminent experimental psychologists—90% male ‘ .
(Lawton and Goldman, 1961) T2 53 11 H4 17

Poychiatrists —% male not reported

(Tamarin and Eisinger, 1972 . 09 12 27 HY 34
) American Pubhic Health Association male membdrs

(Eyres, 1973) 3,569 21 10 ‘o6l 66
Physictans—93% male (USPHS, 1977 3657 21 v o422 64 67 .
U S adult males (USDHEW. 1976) 5,702 39 20 69 . 42 -

Female and predominantly female samples i ~—
CSUC female psychologists - . 86 38 19 57 33
American Public Health A%r)(mtmn femdk members
(Eyres, 1973) , 1,973 31 11 62 0

! Nurses— 98% female (USPHS, 1977) . 2,429 39 22 61 36
U 8 adult females (USDHEW, 1976) £.327 29 14 ‘4 44
NOTE CSUC¢ - California State Univeraity and Colleges
SOURCE Incken, € (46) . » pNg
3a: ”
w
-~ +
»
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J TABLE 17.—Cigarette smoking status by work setting for nurses

(percent) .
Ad i
Cigarette Smoking Statu« Total*

Work Setting Current Former Never  Percent N,
‘ [ — .~ - - - —— . P ”‘f - -— R
’ Surgical Units ‘ 112 19 4 39 4 106 ¢ 229

Medical Unitw 3T 1% 2 139 999 176

Operating, Labor. Delivery

Emergency Room i 39,% 152 HBo 100y 155

Matermty Unit B2 1T 466 1000 195—

Pediatrics Unit or Setting 166 XX H6 100 0 X0

Psychiatne Unit or Setting 499 1% 2 20 1001 s

Nursing Educafion Setting 24.6 26 % 87 100 1 90

In the Communnty 26.1 33.4 06, 1001 264

Elememary or High School 275 36 4 361 - 1000 217

Doctor’s Office 242 33 % 119 Y9 9 33%

Out-Patient Chinic 125 “15 1 125 1001 113

Other and Mixed 113 Ix 4 1073 1000 1,0Tx

*“Total N = 6,012
SOURCE Noll. C E (133,

aides (95.2 percent female) in a large metropolitan hospital in
the United States (110). Fifty-two percent of that group smoked,
compared with 36 percent of the medical, nurs 9.3 percent
female) and 40 Pescent of the student nurses 9:}‘.’, percent
female). This survey was aimed at 1dentifying smoking within
the hospital. Thus, true prevalence i fhis samplé can only be
higher. - ‘ "“ﬁ "
Compared to other,fsgnale health groféssnonals*%sg@%:ble 6)
In the United States, narses’ h{ﬂf‘rate's ire aboi%’ Some pjy-
chologists, U.S. adult women) and pelow others (Blés'grica-n Pub-
* he Health Association female members). Knopf“Elkind points
out that in the Britigh populatfoﬁt»other female-d'&nwated pro-
fesstons, such as pzjima'r::v-s‘chook teachers, he&Lﬁi vis#ors and
- domicthary midwive® have noticeably lower rates of smoking
‘than hospital nurses { '06). Entry mnto the Frgfession of nursing
Is assocrated with taking up daily. é{no‘kin’f‘ bk, the d‘egree of
occupational stress imea populatrot of 300 British student
nurses was not different for sm Yagls and'nonsmokers (92). This
finding does not-rulelout the%ﬁ % of smoking AS a-stress-
reduction mechanism, however, N O
Other factors whichynight ('onynjﬁfg_to a high smoking rate
among nurses are worﬁ) erload*and frj?-atxon In professional
relationships with physicians. ' .
Knowledge of health consequen“i':gg,of smo¥ing 1shigh among
- nurses, but 1t has been shown that Student nurses are less well-

informed than medical students (154). :‘:'}rses who quit sméking
" - 335
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do cite protection of future health as a major reason (75,92).

" Nurses who smoke are less likely than nonsmokers to agree that

O
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not smoking 1s a preventive measure agawmnst cancer (106). Sim1-
lar refusal to acknowledge health risks of smoking 18 found
among smokers 1n the general population (194). Whether this
represents a real lack of knowledge or a method of reducing¢
cognitive dissonance through denialis unknown. The problem
particularly critical for nurses (and other’health professionals)
since they serve both as exemplars'and as providers of informa-
tion (106}, .

The Pregnant Smoker—a Special Target

_The pregnant woman 1s 1n a unique life situation. Every sub-
stance she ingests and every behavior that she manifests can
affect the present and future health status of the fetus she 1s
carrymng. If she smokesrthe nicotine. carbon monoxide, and hy-,
drogen cyanide which she inhales all cross the placental barrier
and enter the bloodstream of the fetus. The risk factors for both
mother arid fetus have been extensively reviewed elsewhere in
this volume as well as 1n previous reports from the Surgeon
General (19%). (See also Pregnancy and Infant Healthn Part 11
of this Report).

It 15 estimated that between one-quarter and one-tﬁz‘d of
pregnant smokers quit smoking for the duration of pregnancy
and that another third cut down.

This section reviews the current literature on sourc@ of 1n-
formation available to the pregnant smoker, summarizes avail-
able data on prevalence of current smoking and smoking cessa-
tion during pregnancy, and discusses the problem of cessation
from a behavioral viewpoint. . R

SOURCES OF INFORMATION

-

The same classes of information discussed 1n the previous sec-
tion are available to the ‘pregnant smoker. How the pregnant
smoker uses these sources and her degrée of confidence 1n the
information provided seems to be a function of socioeconomic
status and panty. Information 1s distributed through health
professionals (primarily physicians and nurses), peers and fam-
1ly. commupity resources, and the media. ©

Women 1n lower socloeconomic classes tend to rely more on
lay referral systems, such as peers and family, than upon mass
media or medical sources (10,74). Personal transmission of in:
formation seems to be more highly valued and readily adhered
to (71). Middle and upper class wolnen are more hikely to utilize
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impersonal sources such as mass media and physician-supplied
information (74). ) .

In one study'of predominantly working class British women,
the mode of exposure'to smoking information ranked as follows:
84 percent had seen it on television; 65 percent were told by

* familg.or friends; 52 percent had seen posters and leaflets; 37
percent had been told by husbands; 34 percent used books and |,
magazines; and 25 percent had been told by a medical source (16
percent from a doctor, and 9 percent from a nurse) (11). The
authors comment that television, posters, and leaflets are in-
adequate for the delivery of statistical information; books,
which are better sources, were used much less than these other
sources. Baric and MacArthyr present a discussion of health
norms in pregnancy (10). enty-nine percent of the sample
were aware of some norm rélating to smoking in pregnancy: 39
percent thought they were expected not to smoke at all, and an
additional 40 percent thought they were expected to reduce
their smoking. All of the women co@ldname at least one source
of information; 98 percent had been exposed.to mass-media
messages to quit smoking. Smoking seem_g/tzdb\e undergoing a
change 1n norm status, from generality to specisty, 1.e., from
being a general health menace to ong”with specific conse-
quences, such as a threat to th alth of\the baby: .

The issue of normtative behavior in ing and personaliza-
tion of,meSSag"e should be crucial to informational campalgns,
according to Fishbein’s theory (63). Social support from a spouse
should also be critical, as would be involvement of significant
others.

Women about to have their first baby are more likely to be-
lieve educational materials than multiparous women (11,50).
This finding suggests that different m}odes of intervention or

different emphases should be develop#d for primiparous and
multiparous women.

Physician Advice

The physician repfésents one of the most knowledgeable fig-
uresthe pregnant womah will encounter as a source of informa-
tion. Consequently, estimates of the frequency with which the
physician delivers advice on smoking are of 4mportance.

Three such estimates are gvailable from national samples in
the United States. In the first study, conducted 1n the mid-
1960s, 37 percent of physicians reported that they advised all or
almost all (95 to 100 percent) of their pregnant patients to quit
smoking or cut down sharply. Obstetricians were more likely to
deliver guch adv1ce/Lo pregnant patients (49 percent) than were
JPhysicians in general practice (38 percent) (76).
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FIGURE 3.— Beliefs of OB-GYN specialists about the association
of maternal smoking with neonatal death and other

selected diseases ,
SOURCE Danaher BG - 40:

, ‘

The Phyvician Advice Survey conducted by the Center for
Disease Control examined the beliefs and behavior of physi-
cians specializing in Obstetrics and Gynecology (OB-GYN) in
the United States (40). The OB-GYN specialt¥ practice includes
preventive medical care in the form of specific suggestions re-
garding hygrene and family planning and. during pregnancy,
active participation h directing perinatal care (40). The beliefs
of OB-GYN specialists about the relationship between maternal
smuking and neonatal death are presented in Figure 3, along
with their belief about some of the more common diseases as-
soclated with smoking. Because neonatal death can result from
a great many factors, the attribution df causality is somewhat
lower than for the other conditions represented. However, 1t 1s
notable that 23.6 percent of thg physicians deny the existence of
any relationship. Congruent with the estimate from the 1960s,
45.3 percent of OB-GYN specialists 1n this survey claimed to
instruct all or almost all of their patients to quit or cut down on
smok)& see Figure 4). Another 13.1 percent delivered such ad-
vice to most or many (65 to 95 percent). A noticeably smaller
fraction of physicians who are current smokers deliver this
message than ex-smokers or nonsmokers. ‘

The 1975 Survey of Adult Use of Tobacco, sponsored by the
National Clearinghouse on Smoking and Health. included a

~
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FIGURE {.— Percentage of patients advised to quit or cut down
their smoking by the smoking behavior{faf the advis-
ing obstetrician-gynecologist .

SOURCE Danaher, BG 30y .
q,uest‘lonnalre directed at smoking habits in pregnant women. A
rehminary analysis of the results has been made (29). Out of
12,029 respondents interviewed 1n 1973, a total of 1,225 women
(814 current smokers and 411 former smokers, were adminis-
tered questions ahout their smoking habits during pregnancy.
Each of the 983 respondents (664 current smokers and 319
former smokers) who had ever been pregnknt was asked
whether her doctor suggested that she qut smoking or cut
down dunng her last pregnancy. Table 18 displays the results
by year of last pregnancy. The percentage of women reporting
suckmydvice from their doctors rose steadnly‘ Only 14.6 percent of
women who had last been pregnant from 1985 to 1969 claimed to
have been advised by their doctor either to stop or cut down,
23.7 percent of women last pregnant from 1970 to 1975 remem-
bered such advice. These estimates are considerably smaller
than those supplied by physicians themselves (40.76). There are
several possible explanations‘for the discrepancy. the women
qwere reporting retrospectively, and memory may have been dis-
" torted, a selective under-reporting of advice may have oecurred,
or the populations of physicians and patients may be entirely
nonoverlapping. Retrdspective data have been shown to be un-
reliable 1n one pregnancy study (49). Unfortunately, sample
sizes were too small to provide reliable estimates of the per-
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TABLE 1x.— Distribution of responses of current former
smokers who were ever pregnant to the question
“Ihd your doctor suggest that you cut down or stop
spoking ciggrettes during your last pregnancy?”
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centage of wornen who followed the advice of a physicap to stop
~moking during pregnancy Such data might have vfelded an
estimate of the effec tiverioss of <uch adsvice

In sum. over 50 percent of pryacians daim to advise their
pregnant patients to ennnnate or sharply curtall theirr smoking
during pregnancy, bt a miuch ~maller percentage of pregnant
women recall such advice

’

4

PREVALENCE OF SMOKING AND QUITTING DURING
PREGNANCY

The presalence of smoking 1n pregnant women shefore special
cessation effogts <hould be roughly equivalent to the preva-
lence of smoking in the female population in the ~ame age
range. corrected for socioeconomic statu~ Ten ~tudies con-
ducted in developed countnes, reported betwden 1871 and 1974
~how a range from 23 § percent to 476 percentan prevalence of
tobacco use 1145 The median rate i 42 75 pekcent smokers f