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Introduction
Smoking is an important cause of

premature death in the United States and
the one deemed most preventable.1 His-
torically, men's smoking prevalence
greatly exceeded women's. However,
substantial disparities in smoking preva-
lence by gender no longer exist'-6 and
there have been consequent increases in
smoking-related morbidity and mortality
among women.1,2,4,7-9 Women's smoking
behavior is also important because smok-
ing during pregnancy is a risk factor for
low birthweight and infant mortal-
ity1l7,10-15 and because maternal smoking
has been linked to health problems
among young children, such as increased
risk of respiratory infections and of asth-
ma.16,17 In addition, relative to Whites,
Blacks suffer excessive rates of health
problems for which smoking is a risk fac-
tor, including low birthweight, infant
mortality, and impaired infant and child
health.'8 Improved knowledge compar-
ing the smoking behavior of Black and
White women has potential public health
significance along several dimensions.19

The timing of smoking in women's
life cycles is salient. Smoking-related
threats to fetal health or infant survival
occur only if mothers smoke during preg-
nancy. The strongest evidence of the del-
eterious effects of passive smoking on
child health is found among children
whose mothers smoke during the chil-
dren's earliest years of life. Thus, it is im-
portant to focus on women's smoking be-
havior during the reproductive age span,
including younger ages than are often
studied, and to proceed continuously
through young adulthood to describe age
patterns ofwomen's smoking behavior by
race.

Previous research on Black-White
differences in smoking behavior suggests

an apparent anomaly regarding the inter-
action of age, race, and smoking. On the
one hand, the literature suggests that
Black adolescents are less likely than
White adolescents to smoke.20-24 On the
basis of such findings, some investigators
have projected that Blacks will continue to
smoke at lower rates than Whites through-
out the life span.23 However, cross-sec-
tional evidence shows that Black middle-
aged adults are more likely than are white
middle-aged adults to smoke.2,3'5,25

This contrasting evidence on Black-
White differences in smoking has several
potential explanations. One is that the dif-
ference between the younger and older
ages is artifactual. Studies of adolescents
tend to be based on selective samples,20,21
whereas the data on older age groups are
often drawn from nationally representa-
tive samples. The sample selection criteria
for the adolescent studies could lead to
estimates of Black teen smoking behavior
that are downwardly biased.

A second possibility is that the higher
observed rates among middle-aged Blacks
may reflect cohort effects, not age effects.
That is, in earlier cohorts Blacks might
have smoked at higher rates than Whites,
but this trend may have reversed in more
recent cohorts. A third possibility is that at
some age, a crossover between Blacks
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and Whites in their smoking prevalence
occurs. The existing literature suggests
such a crossover but does not confirm its
occurrence because research designs
have failed to account adequately for the
possible confounding of cohort and
age.2,35.23,25 If a crossover does occur, the
identification of the age at which it occurs
and the behavior through which it occurs
(smoking initiation or cessation) would be
informative. In this study,we describe age
patterns ofever or current smoldng and of
smoking cessation by Black and White
women, aged 18 through 44 years, ac-
counting for cohort membership.

Data and Mehods
The data are drawn from the 1987

National Health Interview Survey (NHIS),
Cancer Supplement. Information on the
health status and health behavior of the
civilian, noninstitutionalized population of
the United States is gathered on an annual
basis by the National Center for Health
Statistics (NCHS). TheNHIS surveyuses
a stratified cluster sample and includes an
oversample ofBlacks. The sample is post-
stratified according to the age, sex, and
racial distribution of the US population
and isweighted to reflect the probability of
selection.26 To be nationally representa-
tive, all ofour analyses are based on these
weighted data.

The purpose of the Cancer Supple-
mentwas to provide estimates ofthe prev-
alence of screening practices and major
cancer risk factors, including smoking.27
Ever smokers were respondents who re-
ported that they had smoked at least 100
cigarettes in their lifetime. Current smok-
ers and quitters were identified on the ba-
sis of the question "Do you smoke ciga-
rettes now?" The age pattern of smoking
for each respondent was constructed on
the basis of the following questions:
"How oldwereyouwhenyou first started
smoking regularly?" "About how long
has it been since you last smoked ciga-
rettes regularly?" The latter question was
recoded by NCHS to "Age when last
smoked regularly." Respondents who did
not know their smoking status (175
women, 2.8% of the sample) or ever
smokers who did not know the age at
which they started smoking or when they
stopped smoking (if applicable) were ex-
cluded from the sample (46 women, 0.7%
of the sample). The sample was further
restricted to women between the ages of
18 and 44 years. The resulting sample size
is 4912 Whites and 1126 Blacks.

Classifying women by 5-year birth
cohorts, we calculated the fraction of
women who had ever smoked, the frac-
tion ofwomen currently smoking, and the
fraction of those who ever smoked who
had quit, all by age. These tabulations al-
lowed us to follow the smoking behavior
of cohorts over time and to compare be-
havior across cohorts.

Wewere also interested in estimating
summary distributions of age patterns of
smokingbehavioramong Black and White
women that would use the data from all
age groups. Because younger cohorts are
observed only for a short period of time,
averaging age patterns across cohortsmay
confound age and cohort effects. To avoid
this potential confounding, we employed
survival analysis. We used Cox's propor-
tional hazard model to model smoking be-
havior28 We assumed that the rate of exit
from the nonsmoking or smoking states,
hyj, varied with cohort, i, and age, j, such
that

hy = exp [ag + I].

The estimated alpha coefficients will be
relatively large for cohorts inwhich a large
number of women initiate smoking. The
estimated beta coefficients will be rela-
tively large for ages at which smoking ini-
tiation usually occurs. A predicted sur-
vival distributionwas then calculated from
the estimated hazard rate and used to de-
scribe the age patterns of smoking behav-
ior for the Black and White populations.

Using this model, we implicitly made
the assumption that although some co-
horts might be more likely than other co-
horts to initiate or quit smoking, the age
pattern of initiation or quitting would not
vary across cohorts. In particular, we as-
sumed that if one cohort was more likely
than another to initiate smoldng, the initi-
ation rate would rise by the same propor-
tion at each age. Although this assumption
is not absolutely true-women in older co-
horts started to smoke at slightly older
ages than did members of more recent
cohorts-it is approximately correct. By
maldng this assumption we were able to
calculate typical age trajectories for Black
and White women. By comparing cohort-
specific age patterns with summary pat-
terns, we were able to gauge whether the
sumlmay age trajectories derived from es-
timating the proportional hazard models
were driven by the assumption of the
model.

We report sample proportions by co-
hort and the summary age pattems. For

the estimates derived from the Cox anal-
ysis we report 95% confidence intervals.
The complex sample design of the NHIS
data implies that the effective sample
sizes-the sample sizes that are appropri-
ate for performing statistical tests-are
smaller than the actual sample sizes. We
estimated the magnitude of the survey de-
sign effects, using Taylor Series approxi-
mation methods.29 When calculating the
confidence intervals,we adjusted the sam-
ple sizes accordingly.

Novotny et al.30 have demonstrated
the importance of socioeconomic status
indicators for explaining Black-White dif-
ferences in some aspects of smoking be-
havior. To determine the degree to which
observed racial differences in age patterns
of smoking behavior are related to socio-
economic differences, we standardized
smoking patterns by education. Given our
interest in relative smoking profiles over
time, we limited ourselves to education as
a measure of socioeconomic difference
because education can be considered rel-
atively permanent. Other common mea-
sures of socioeconomic status, such as in-
come or marital status, may be subject to
large fluctuations over the life course. For
the standardization, we categorized
women into the age groups 18 through 19
years, 20 through 24 years, 25 through 29
years, 30 through 34 years, 35 through 39
years, and 40 through 44 years. We also
categorized them according to whether
they had not completed high school, were
high school graduates, or had any post-
secondary education. Using the direct
method,we standardized the White smok-
ing patterns to the Black age x education
distribution. To check the robustness of
these results, we also standardized the
Black smoking patterns to the White age
x education distribution. We performed
these analyses on the full sample and on
the subsample of women aged 25 to 44
years because younger women would
have had less opportunity to complete
their education.

Resdt
Age Patterns ofSmoking Initiation

The first six banks of columns of Ta-
ble 1 report the proportionsofwomenwho
initiated smoldng by selected ages, strati-
fied by race and cohort. The final bank of
columns presents estimated age patterns
of smoking initiation by race, controlling
for the potenfially confounding effects of
cohort by using Cox proportional hazard
models. For every cohort studied, Black
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women's age at smoking initiation lag be-
hind that ofWhites. The racial differences
are particularly large at the youngest ages,
although the numbers of sample members
in these age groups are small. Young
Black teenagers are much less likely than
young White teenagers to have initiated
smoking.

These data show that smoking initi-
ation usually occurs before age 21 among
both Blacks and Whites. However, rela-
tively more Black women than White
women initiate smoking at an older age.
Although for specific cohorts the Black-
White difference does not always achieve
statistical significance, the fact that the ba-
sic pattern holds true across all cohorts
suggests that it does not simply reflect
sampling variability. (The probability that
the same pattern would be found for all
cohorts owing to chance is very small.)

The figures presented in the first six
banks of columns show that absolute
probabilities ofever smokingvary consid-
erably between cohorts. The last bank of
columns in Table 1 presents predictedval-
ues for the proportion ofwomen initiating
smoking by selected ages for Whites and
Blacks, controlling for these cohort differ-
ences. The patterns visible in the sum-
mary trajectories are very similar to those
seen in the observed cohort-specific data,
suggesting that the model assumption is
reasonable. The summary measure pro-
vides an accurate assessment of the rela-
tive age patterns ofinitiation by race, both
in terms ofthe shape and the magnitude of
the racial differences in the probability of
initiation, but the level is arbitrary. It is set
to approximate that of the oldest cohort.

The summary estimates confirm the
age patterns suggested by the observed
datawithin cohorts. Blackwomen are less
likely than Whitewomen to initiate smok-
ing at any age; the differences are more
pronounced at younger ages. The rate of
initiation varies by race; the cumulative
proportion of women who have ever
smoked is lower among Blacks than
among Whites. At all ages except the old-
est, the Black-White differences are sta-
tistically significant. For ease of presenta-
tion, these summary estimates are
graphically depicted in Figure 1 as the pro-
portion of women ever smoking, by age
and race.

Age Patterns ofSmoking Cessation
Table 2 presents data on quitting be-

havior by age among Black and White
ever smokers. To take account ofthe find-
ing that proportionately fewer Black
women than White women have ever

smoked, we report "quit ratios," that is,
ever quitters/ever smokers.

At all ages, and within all cohorts,
White women smokers are more likely
than Black women smokers to quit. The
estimated age patterns presented in the fi-
nal bank of columns and graphically in
Figure 2 reveal that, with cohort con-
trolled, Black women smokers are less
likely to quit at all ages and that the Black-
White disparity in quitting is largest over
the predominant childbearing ages, 20
through 30 years. The disparity ap-
proaches statistical significance at age 20
and is statisticalysignifcanttby age 25 and
through age 35.

Age Pattems ofCurrent Smoking
Table 3 descnbes the proportion of

women in the sample who currently
smoked by age, race, and cohort. At the
youngest ages, White women are more
likely than Black women to be current
smokers, but, as a function of later ini-
tiation combined with lower and later
quitting patterns among Blacks, the pro-
portion currently smoking converges be-
tween Black and Whitewomen by age 25,
despite the fact that a smaller proportion
of Black women have ever smoked. As
depicted in Figure 3, there is evidence of
a crossover in the age pattems between
Whites and Blacks in the late 20s, suggest-
ing that a slightly larger proportion of
Blackwomen than White women are cur-
rent smokers from that age onward.
Black-White differences are statistically
signiicant through the teens and at age 20;
by age 25 they are no longer so.

The Effects ofEducation
Whenwe estimated models of smok-

ing behavior by age, controlling for edu-
cation as well as for cohort, we found the
effect of education on smoking behaviors
to be in the same direction and of approx-
imately the same magnitude among
Blacks and Whites. Better educated
women are less likely to initiate smoking
and more likely to quit, and are, thus, less
likely to be current smokers. Because
White women have, on average, com-
pleted higher levels of schooling than
Blackwomen, the effect of controlling for
education on Black-White differences in
women's smokIng behavior is to enlarge
the Black-White differentials in the rates
of ever and current smoking (which favor
Blacks), and to dampen the differences in
the quit ratios (which had favored
Whites). The most substantial differences
in proportion currently smoking are evi-
dent at the youngest ages, between 15 and
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25 years; Blacks in this age group are con-
sistently less likely than Whites to be
smokers. The results are essentially the
same whether we standardized to the
Black age x education distribution or to
the White. Similarly, the results were not
sensitive to restricting the sample to
women aged 25 through 44 years. This
finding also provides additional reassur-
ance that the basic study results are not
driven by model assumptions.

Discussion
The findings of this study confirm

that over the childbearingyears Black and
White women exhibit different age pat-
terns of smoking behavior. White women
initiate smoking at younger ages than
Blackwomen, but among smokers, White
women are more likely than Blacks to
quit. The result is that adolescent and
young adultBlackwomen are less likely to
smoke than their White counterparts, but
this health advantage disappears rapidly.
The proportion of Black women who are
current smokers convergeswith the White
proportion by age 25. By age 30, the point
estimates suggest that a crossover in
smoking prevalence between Black and
White women has occurred, but this
crossover is not confirmed statistically.
The convergence (or possible crossover)
is due primarily to youthful quitting on the
part of White smokers, and also to later
ages of initiation and low quit rates among
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Blacks. Standardizing for educational sta-
tus suggests that improvement in the so-
cioeconomic status ofBlackwomen could
result in even lower rates of smoking mi-
tiation than is currently the case and also
in lower percentages ofBlack female ever
smokers who persist in this behavior.

The results among adolescents are
consistent with earlier studies that exam-
ined racial differences in smoking behav-
ior within this age group.20-24 Discussions
of earlier results raised the question of
whether the lower propensity of Black
than White teens to smoke was exagger-
ated by or even an artifact of the sample
selection criteria (such as being in high
school30P31 or residence in geographic ar-
eas where Blacks often had fundamental-
ist religious backgrounds).20'21 Here we
found lower rates of smoking among
Black teens than among White teens in
analyses weighted to be nationally repre-
sentative.

The study results higlight the impor-
tance ofconsidering age patternswhen as-
sessing Black-White differences in smok-
ing behavior. Simple averaging across age
groups within race or focusing on too nar-
row an age range may result in misleading
conclusions, such as that Black women
uniformly smoke more or less than White
women. Future research on differences in
smoking behavior among identifiable
groups should account for the possibility
of age x race interactions.

These findings have implications for
the design and targeting of intervention
strategies to reduce smoking prevalence
amongwomen. Many current orproposed
anti-tobacco interventions target youth or
are school based.19 Such efforts are essen-
tial but insufficient. Given the delayed ini-
tiation ofsmoking among Blackwomen in
their 20s and the low propensity of Black
female smokers to quit, additional com-
ponents of an effective anti-tobacco strat-
egy are necessarythat targetyoung adults.
These might include work-site smoking
policies, state clean indoor air laws, state
and local excise taxes, community anti-
tobacco action plans and strategies that
use mass media. (Findings that cigarette
advertising in magazines is associated
with dimiished coverage of the hazards
of smoking, especially among women's
magazines, and that the relative share of
cigarette advertising has grown in maga-
zines targeted at blue-collar or minority
audiences32-34 is discouraging.)

The study findings offer clues about
the potential contribution of racial differ-
ences in age patterns of smoking behavior
to racial differentials in a range of healthi

problems, but additional research is re-
quired. In terms ofbirth outcome the find-
ings suggest that smoking during preg-
nancy may not currently be a major
contributor toBlack-White differentials in
low birthweight and infant mortality rates.
This is because Black women are less
likely than White women to smoke at the
ages (15 through 24 years) at which most
Black women give birth.35 This finding is
consistent with the results of Kleinman et
al.'s14 population analysis ofbirths in Mis-
souri, where maternal smoking did not ac-
count for the Black-White disparity in
neonatal mortality. However, the current
study results suggest that if the age profile
of either smocing or fertility behavior of
Blackwomenwere to change, an increase
in the Black-White differential in infant
mortality could be the result. For exam-
ple, ifeffective anti-smoking interventions
were not in place and the Black fertility
tming distrbution were shifted toward
older ages, a larger proportion of Black
infantswouldbe placed at riskofmaternal
smoking-related poor birth outcome.

Because smoking rates among Black
women continue to increase through the
twenties and then plateau, passive smok-
ing may be implicated in the excess rates
of impaired respiratory health of young
Black children. Research directy assess-
ing this possibility is needed. Similarly,
the persistence of smoking among Black
adult women, once initiated, points to
smoking as a possible contributor to the
excess morbidity and mortality of Black
relative to White women. The study re-
sults suggest that the magnitude of any
excess smoking prevalence among young
to middle-aged Black women compared
with White women is small. However,
looking only at relative smoking preva-
lence rates may mask ways in which
equivalent or slightly higher rates ofsmok-
ing amongyoung adult Blackwomen may
translate into a larger excess disease bur-
den. For example, the literature suggests
that Black smokers' brand preferences
maybe toward more hazardous cigarettes
than Whites. 37Equivalent exposure to
any risk factor, including smoking, be-
tween Blacks and Whites mayyieldworse
health effects for Blacks if their access to
health care is more restricted or their ex-
posure to other health risk factors with
which smokingmay interact toproduce its
effect on morbidity and mortality is
greater.

On a theoretical level, the study find-
ings raise the question of why women's
age patterns of cigarette smoking diverge
between Blacks and Whites. One specu-

Women's Smoking

lation is that the lives of Black women in
their 20s and 30s are more stressful than
those oftheir White counterparts and their
greater tendency to smoke may be, in
part, a response to this stress.?9 The
sources of this stress, the stress itself, or
the physical toll taken by actively coping
with stress over a prolonged period may
contribute to the excess disease, disabil-
ity, and death of young and middle-aged
adult Black women.39-41 Investigating the
psychosocial factors that may precipitate
later initiation ofcigarette smoking among
Blackwomen or the persistence of smok-
ing amongBlackwomen may enhance the
knowledge base informing anti-tobacco
use interventions and provide insights that
will permit a broader understanding ofthe
excess disease burden suffered by Black
women and their children. 0
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