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Objectives. We examined disparities in smoking cessation rates between Afri-
can Americans and Whites from 1990 through 2000.

Methods. We performed an analysis of smoking cessation with data from the
National Health Interview Surveys of 30660 African Americans and 209828 Whites,
18 to 64 years old, with adjustment for covariates in multiple logistic regression
models.

Results. Whites were significantly more likely than African Americans to be
former smokers, and this disparity in the quit ratio persisted from 1990 through
2000. After adjustment for covariates, disparities were substantially reduced es-
pecially among women. Among former smokers, African Americans were signif-
icantly more likely than Whites to have quit successfully within the past 10 years.

Conclusions. Statistical adjustment for covariates reduces African American–
White disparities in quit ratios, and recent cessation patterns suggest possible fu-
ture reductions in disparities. (Am J Public Health. 2004;94:1965–1971)

nomic status.16 An analysis of the influence of
gender and race/ethnicity on cessation (which
did not control for socioeconomic status) con-
cluded that the age of initiation could obscure
differences in cessation behavior.17 Interven-
tion studies and clinical trials have observed
different outcomes in the quitting behavior of
African Americans and Whites.18–20 Some re-
searchers have found effective pharmacologi-
cal treatment targeting African Americans,21

whereas others have suggested genetic expla-
nations for these variations.6,22–25

To our knowledge, ours is the first study to
analyze differences in the quitting behavior of
African American and White Americans dur-
ing 1990–2000. Using NHIS data for 1990
to 2000, our study examined different mea-
sures of quitting behavior and explored differ-
ences between African Americans and
Whites. One implication of this analysis is
that it may foreshadow future rates of smok-
ing-related diseases and health disparities.
The results may also be useful in developing
more effective policies and interventions tar-
geting specific groups of smokers.

METHODS

The NHIS is a national cross-sectional
household survey of health behavior consist-
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ing mostly of personal interviews of noninsti-
tutionalized civilians. The survey has a strati-
fied cluster probability sample design that
oversamples African Americans and Hispan-
ics. Additional information about the design of
the NHIS has been previously reported.26,27

Although the NHISs are not longitudinal sur-
veys, the multiple-year cross-sectional data they
yield may indicate general trends. The specific
NHIS data sets used in this analysis are 1990,
1991, 1993–1995, and 1997–2000 (Table 1).
Data for 1992 were excluded because they
consisted of 2 different surveys (i.e., Cancer
Epidemiology and Cancer Control Supple-
ments) with dissimilar variables. The 1993
data set did not include complete informa-
tion about smoking cessation and thus could
not be used for all analyses. The 1996 NHIS
did not collect complete data about adult
smoking behavior. The age range of respon-
dents was 18 to 64 years. The sample did
not include Hispanics and consisted of
30660 African Americans and 209828
Whites. Annual sample sizes ranged from
2138 to 4785 for African Americans and
from 14632 to 33949 for Whites.

Most epidemiological analyses of cessation
have been limited to self-report data. Studies
have generally found self-report to be valid
even when compared with biochemical mea-

Previous studies in the United States have
shown that tobacco consumption has gener-
ally decreased among all racial/ethnic
groups.1,2 Although prevalence had been
higher in African Americans than in Whites
since at least 1965,3 recent data indicate that
the proportions of current smokers are now
similar.1 Among African Americans, smoking
prevalence has not decreased uniformly
across all demographic groups (e.g., gender,
nativity, and region).2,4,5

Rather than “racial/ethnic group,” the term
“racially classified social group” (RCSG) was
employed in this article to emphasize that
“race-ethnicity” as self-reported by survey re-
spondents is not viewed as a biological or ge-
netic construct with implications of immutable
group differences based on phenotypic obser-
vations such as skin color. The idea of human
populations as social groups recognizes the so-
cial character of human evolution and diver-
sity rather than the classifications upon which
fixations of “race biology” are imputed.6–8

Since the mid-1980s, public health efforts
have increasingly promoted cessation initia-
tives targeting African Americans.9,10 Epi-
demiological research on smoking cessation
has revealed that African Americans are less
likely than Whites to make successful quit at-
tempts,1,11 although they are no less likely to
want to quit.10,12,13 A study of National Health
Interview Survey (NHIS) data found increas-
ing quit ratios from 1965 to 1991 for both
African Americans and Whites as well as a
persistent difference between these 2
groups.14 Pierce et al., in an analysis of
1974–1985 NHIS data, found a greater dis-
parity in the rate of change in smoking cessa-
tion between African American and White
men than that of African American and
White women.15 In contrast, a longitudinal
study during 1985–1995 of young adults
(18–35 years old) in 4 cities by Kiefe et al.
did not find an African American–White dif-
ference in cessation after control for socioeco-
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TABLE 1—Proportions of Never, Former, and Current Smokers, by Racially Classified Social Group: 1990–2000

Point Mean 
1990** 1991** 1993** 1994** 1995** 1997** 1998** 1999** 2000** Average Difference Difference

Never smokers

African American 57.0 57.3 58.3 58.3 59.6 59.6 61.1 60.2 62.8 59.4 5.8
10.7

White 47.4 48.9 47.6 46.4 48.5 49.1 49.4 49.9 50.9 48.7 3.5

Former smokers

African American 16.8 12.2 15.8 14.6 14.5 13.7 14.1 15.5 13.9 14.6 –2.9
–11.2

White 26.8 23.8 27.0 27.3 26.0 25.6 25.6 25.8 25.0 25.8 –1.8

Current smokers

African American 26.2 30.5 26.0 27.2 25.9 26.8 24.8 24.3 23.3 26.1 –2.9
0.6

White 25.8 27.3 25.4 26.3 25.6 25.3 25.0 24.3 24.1 25.5 –1.7

Ever smokers

African American 43.0* 42.7* 41.7* 41.7* 40.4* 40.4* 38.9* 39.8** 37.2** 40.7 –5.8
–10.6

White 52.6 51.1 52.4 53.6 51.5 50.9 50.6 50.1 49.1 51.3 –3.5

Note. All proportions were rounded. Average proportion refers to the mean for all years combined (1990–2000). Point difference is the proportion in 2000 minus the proportion in 1990. Mean
difference is the average proportion of African Americans minus the average proportion of Whites. Ever smokers consisted of both former and current smokers.
*P < .01; **P < .001. The 2 sets of P values were based on χ2 analysis of (a) never, former, and current smokers, and (b) never and ever smokers.

sures, although some differences in misclassi-
fication have been observed between African
Americans and Whites.28,29

The quit ratio is conventionally defined as
the proportion of ever smokers (i.e., current
and former) who are former smokers.17,30 Al-
though frequently used as a point prevalence
estimate of cessation in cross-sectional stud-
ies, the conventional quit ratio (CQR) has
been found to be problematic.17 The propor-
tion of ever smokers who quit for at least 12
months was used as the successful quit ratio
(SQR), as 1 year of complete cessation is gen-
erally recognized as a “gold standard” in de-
termining successful quitting.3,30 Most of the
analyses of quit ratios are limited to the SQR.

In view of the historical difference in ces-
sation rates between African Americans and
Whites, we analyzed more recent versus
longer durations of successful quitting. The
recency of successful quitting (i.e., for 1 year
or more) among former smokers was catego-
rized as 10 years or fewer versus more than
10 years (from the time of the NHIS inter-
view), as our analysis showed that there
were no differences in study results between
quitting in the past 1 to 5 years and quit-
ting in the past 1 to 10 years. The 10-year
threshold or interval has also been used by
other investigators.1,3,16,31 For individual sur-
vey years between 1990 and 2000, we cal-
culated the proportion of former smokers

who successfully quit within the last 10
years, as it extended our analysis before the
1990s.

The independent categorical variables
were gender, age (18–24 years, 25–34
years, 35–44 years, 45–54 years, and ≥55
years), education (less than high school, high
school graduate, and some college or more),
marital status (married and nonmarried), and
geographic regions (Northeast, South, Mid-
west, and West, based on the standard US
census classification). Annual family income
was not included in the analysis because
missing data, although greater for African
Americans, was high for both RCSGs during
the earlier part of the decade. For example,
between 1990 and 1995, on average, 13.2%
of income data were missing for Whites com-
pared with 19.5% for African Americans.
Also, in some other NHIS multivariate analy-
ses2,5 and other smoking studies,15 income
has not been shown to be a significant or
strong predictor of quitting when paired with
education among African Americans.

The SAS32 and the SUDAAN33 computer
programs were used for data analysis.
SUDAAN was used to calculate the correct
standard errors for the complex survey design
of the NHIS. In implementing SUDAAN, the
mildly conservative option used the “With Re-
placement” design with the “Logistic Proce-
dure.” Output from the program included the

standard error of the logistic regression coeffi-
cient, the quit ratios, confidence intervals, and
the “design effect,” calculated as the ratio of
the variance of the estimator to the variance
of the estimator assuming a simple random
sample.33 Odds ratios and 95% confidence
limits for the odds ratios were also obtained.
Cross-tabulations were used to assess bivari-
ate relationships between the response vari-
ables and the sociodemographic predictors
(i.e., age, gender, education, geographic re-
gion, and marital status) included in the multi-
variate analyses.

For Figures 1 and 2, yearly point preva-
lences for various quit ratios and proportions
are plotted over time for the RCSG. Each
piecewise linear graph or profile is compared
with other profiles by using a log-linear
model, where the response variable is di-
chotomous (e.g., quit smoking: yes, no) and
the independent variables are year, and the
selected factors are RCSG (Figure 1a), combi-
nation of RCSG and gender (Figure 1b), or a
combination of RCSG and age (Figure 1c). A
full model, for example, would include the
main effects of racially classified social group
and year, as well as the RCSG-by-year inter-
action. A main effect model would consist
solely of year and RCSG. A conservative pro-
cedure using the standard error (SE) and the
design effects from SUDAAN were included
in the log-linear model to compute an “effec-
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FIGURE 1—Conventional and successful quit ratios, 1990–2000, by (a) RCSG, (b) RCSG
and gender, and (c) RCSG and age.

0

10

20

30

40

50

60

1990 1991 1993 1994 1995 1997 1998 1999 2000

Year

African American men, SQR

White men, SQR

African American women, SQR

White women, SQR

Ra
ti

o

b

0

10

20

30

40

50

60

70

80

1990 1991 1993 1994 1995 1997 1998 1999 2000

Year

Su
cc

es
sf

u
l Q

u
it

 R
at

io

Whites aged 18–30 years

Whites aged 31–55 years

Whites aged >55 years

African American aged 18–30 years

African Americans aged 31–55 years

African Americans aged >55 years

c

tive” sample size because of the complex sur-
vey design, as follows in the next paragraph.

In discerning the presence of an RCSG-by-
time interaction, a exact procedure is cumber-
some because of the problems associated with
combining multiple years of NHIS data.
Moreover, as noted in Botman and Jack,27 it is
not possible to model the correlation over
time for some primary sampling units, which
occur every year in the NHIS survey. Instead,
the approach here estimates the frequency of
quitters versus nonquitters by using the SE
and design effect (DEFF) output from each
year separately. Specifically, and by definition,
DEFF=SE×SE/VARSRS, where VARSRS is
the variance of a simple random sample. For
binomial sampling, VARSRS=QR× (1–QR)/
ne, where QR represents the quit rate ex-
pressed as a proportion and ne is the associ-
ated effective sample size. To illustrate, con-
sider the conventional quit ratios profile in
Figure 1, 1990, where the unweighted sam-
ple size for African Americans is 5452, the
QR=0.39, the SE of the QR is 0.0136
(1.36%), with a DEFF of 1.86. Then,
VARSRS=0.00009944 and ne=2393, so
the associated sample size for the log-linear
model would be 0.39×2393=934 quitters
and 2393–934=1459 nonquitters. For the
log-linear model, the SAS PROC CATMOD
procedure was used.

For the multiple logistic regression (MLR)
analysis, 3 separate models were constructed
using the following dependent variables:
(1) current versus former smoker; (2) current
versus former smokers by RCSG and gender;
and (3) former smokers who successfully quit
within 10 years of an NHIS survey year
(more recently) compared with more than 10
years (longer term cessation). Age of initiation
was only available for a limited number of
NHIS years. It was used as a covariate for the
years 1997–2000 in the model assessing
successful quitting among former smokers.

RESULTS

Sociodemographic characteristics of Afri-
can Americans and Whites remained stable
throughout the 1990–2000 period, and the
distributions were fairly consistent with the
US Bureau of Census estimates between
1990 and 2000.
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FIGURE 2—Percentage of successful quitters who quit within the past 10 years,
1990–2000, by racially classified social group and gender.

The proportion of former smokers among
African Americans is on average 57% (14.6/
25.8) the rate of Whites and declined by 2.9%
(compared with 1.8% for Whites) from 1990
to 2000 (Table 1). However, the proportion of
African American never smokers was on aver-
age 10.7% higher than for Whites and in-
creased 5.8% over the decade compared with
a 3.5% increase for Whites. As shown in
Table 1, African Americans consistently had a
lower proportion of ever smokers and experi-
enced a larger decrease in ever smokers over
the study period compared with Whites.

Also, the rate of smoking decreased 2.9%
and 1.7%, respectively, for African Ameri-
cans and Whites (Table 1). The mean ratio of
former smokers to current smokers from
1990 to 2000 was 0.56 for African Ameri-
cans and 1.01 for Whites. Thus, the propor-
tion of never smokers was higher among Af-
rican Americans, but the proportion of former
smokers was lower, resulting in similar RCSG
smoking prevalence rates.

Although annual fluctuations were ob-
served (Figure 1a), there was a 1.6% decrease
in the CQR of African Americans between
1990 and 2000, and the disparity in the CQR
between African Americans and Whites at the
beginning of the decade (11.9) increased by
the year 2000 (13.5). For any given survey
year, the SQR pattern was similar but 2 to 8
points lower than the CQR. Log-linear models
(not shown) indicated that, for the SQR, the
year-by-RCSG interaction approached statisti-

cal significance (P=.07), with a highly signifi-
cant year and RCSG effect. If 1991 (an atypi-
cal year) was deleted, both the year and the
RCSG-by-year interaction would no longer be
significant. However, there was a highly signif-
icant RCSG effect (χ2=412, P<.0001).

Figure 1b presents gender and RCSG suc-
cessful quit ratios and indicates that White
men have the highest SQRs, and this pattern
is consistent for the entire decennial. African
American women have the lowest SQR of
any gender and RCSG.

As shown in Figure 1c, compared with Af-
rican Americans, Whites had a higher SQR in
each age category. Notably, the SQRs were
highest for those older than 55 years for both
African Americans and Whites and generally
increased through the decade. Although there
was a small but significant age-by-year inter-
action, age effects predominate, with each
pair of age groups being significantly differ-
ent, using contrasts in the main effects log-
linear model (P<.0001).

Figure 2 presents the proportion of success-
ful quitters who quit recently (i.e., within the
last 10 years) of any given NHIS between
1990 and 2000 by RCSG and gender. For all
groups, there was a general decline in the per-
centage of successful quitters who quit within
the past 10 years. In 2000, cross-sectional re-
sults showed that African Americans had a sig-
nificantly higher proportion than Whites of re-
cent successful quitters between 1990 and
2000. In the full model, there were no signifi-

cant interactions with year. In the reduced
model (year, RCSG, gender, RCSG-by-gender),
year was highly significant (χ2=453, P<
.0001), indicative of a general decline over
time for all groups. In the reduced model,
there was a relatively small RCSG-by-gender
interaction (χ2=11.2, P=.0008), partly indi-
cated by the fact that African American men
had much lower SQRs than women in 1997.
There were highly significant main effects of
RCSG (χ2=170, P<.0001) and gender (χ2=
66.7, P<.0001) as, overall, African Americans
had a higher proportion of successful quitters
who quit within the 10 years preceding any
NHIS year than Whites, and women had a
higher proportion than men.

The adjusted odds ratios for MLR models
for each year predicting former versus current
smokers are presented in Figure 3a. In each
year, Whites compared with African Ameri-
cans were significantly more likely to be for-
mer smokers than current smokers. In separate
models of men and women examining former
versus current smoking status (Figure 3b), the
adjusted odds ratios of White versus African
American men generally declined after 1994,
indicating greater parity between these groups.
The adjusted odds ratios for White versus Afri-
can American women were not statistically sig-
nificant in 3 of the 4 years between 1990 and
1994 but were not significant in 3 of the 5
later years (1995–2000).

Among former smokers, the unadjusted
and adjusted odds ratios show that African
Americans were significantly more likely than
Whites to have successfully quit within 10
years before each NHIS (Figure 4) for every
year except 2000. This general pattern varied
when separate models were run by gender.
Additional MLR analyses using age of initia-
tion as a covariate for the years 1997–2000
did not affect the results (data not shown).

DISCUSSION

Research on tobacco use and health dispar-
ities requires complex analyses so as not to
obscure, overstate, or simplify differences.
Our study’s findings revealed both positive
developments (i.e. quitting behavior within
the past 10 years for African American for-
mer smokers) and continuing challenges in
closing the smoking cessation gap between
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FIGURE 3—Odds ratios for being a former vs current smoker, 1990–2000, among (a) Whites vs African Americans (adjusted and unadjusted)
and (b) Whites vs African Americans (adjusted) for women vs men separately.

Year

200019991998199719951994199319911990

O
d

d
s 

R
at

io

3.0

2.5

2.0

1.5

1.0

.5

Women

Men

b

Year

20001999199819971995199419911990

O
d

d
s 

Ra
ti

o

3.0

2.5

2.0

1.5

1.0

.5

African Americans vs Whites, unadjusted

African Americans vs Whites, adjusted

FIGURE 4—Adjusted and unadjusted odds ratios among African American vs White former
smokers for having successfully quit ≤10 years ago vs >10 years ago, 1990–2000.

African Americans and Whites. Between
1990 and 2000, African Americans had a
much lower annual average of former smok-
ers (14.6%) than did Whites (25.8%), and
this disparity increased slightly at the end of
the decade. Using the higher standard of the
SQR, we did not find any attenuation in the
African American–White disparity between
1990 and 2000, nor did we find a significant

RCSG-by-year interaction effect when 1991
(an outlier year) was excluded. 

Over the past decennial period, as larger
percentages of African Americans (59.4% an-
nual average compared with 48.7% for
Whites) have refrained from becoming smok-
ers, the prevalence of current smokers (even
with the overall decline in African American
former smokers) has diminished. Studies have

attributed this pattern largely to cultural and
social influences (e.g., parental prohibitions,
social norms) that have limited smoking initia-
tion among African American teenagers,
women, and nonnative populations and in
certain geographic regions.2,4,5,34,35 These re-
sults also suggest that cultural preventive in-
fluences have been more effective than cessa-
tion in reducing current smoking among
African Americans.

The MLR models revealed that for each
year, Whites were more likely to be former
smokers compared with African Americans;
however, for most of the post-1994 period, the
adjusted odds ratios of African Americans and
Whites for former versus current smokers
were less than 1.5 (Figure 3a) and were not
statistically significant in women for most years
(Figure 3b). Also, adjusted findings showed
that the odds ratios of African American and
White men with respect to quitting continued
to decline after 1994. Among former smokers,
the finding that African Americans were more
likely to have quit smoking for at least 1 year
within the 10 years previous to each NHIS be-
tween 1997 and 2000 might portend future
improvement in quit ratios and smoking preva-
lence among African Americans (Figure 4).

We speculate that as a greater number of
older African American smokers die, it is likely
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that the pool of future smokers will be smaller
and younger. It is possible that these individu-
als will make more successful attempts to quit
because of less severe physiological addiction,
improved socioeconomic status, greater con-
cern about the consequences of smoking, and
better access to cessation therapies. This
proposition is consistent with studies that have
observed a leveling off or reduction in gains
via cessation36,37 as well as the size and the
characteristics of the “hard-core” smoker popu-
lation.34 It is also likely that cultural influences
could have a considerable impact (e.g., changes
in social norms about quitting, greater commu-
nity effort and social network support to stop
smoking) on future patterns of cessation
among African Americans.

Although African American–White differ-
ences in cessation continue to exist, they are
reduced considerably if not eliminated after
statistical adjustment for sociodemographic
factors. Our results, like those of other re-
searchers,22–25 do not support genetic expla-
nations for African American–White differ-
ences in quitting. Disparities in smoking
cessation among RSCG are strongly influ-
enced by socioeconomic status6,12,15,16,38,39

and do not appear to be a fixed attribute re-
flecting biological or genetic differences be-
tween African Americans and Whites.

Our analysis has a number of important
strengths. First, we are not aware of any other
studies that have analyzed cessation patterns
between African Americans and Whites for
most of the years between 1990 and 2000.
Second, we used the higher standard of cessa-
tion (i.e., 1-year SQR) and used multiple-year
nationally representative samples that in-
cluded a large number of African Americans.
In addition, we adjusted for sociodemo-
graphic covariates to assess the disparity in
cessation, although we could not adjust for
racial discrimination or racism, as these vari-
ables were not collected by the NHIS.

This study also has several limitations.
First, NHIS data on cessation are derived
from self-report, and although there is evi-
dence to support the validity of self-reported
smoking measures, there may be some differ-
ences in reporting of cessation.28,29 Second,
as noted earlier, these data are from annual
cross-sectional samples and are not cohort or
longitudinal studies, and therefore consider-

able caution must been exercised regarding
any causal or temporal inferences.26,27

Third, quitting behavior has been shown to
be inversely related to the number of ciga-
rettes consumed per day, and African Ameri-
cans smoke on average fewer cigarettes daily
than Whites1; however, data on the number
of cigarettes smoked at the time of quitting
were not collected by the NHIS for former
smokers. Fourth, we note that recidivism
among former smokers could potentially af-
fect the results from year to year.40,41 Fifth,
data from the NHIS are based on noninstitu-
tionalized populations and excluded persons
such as incarcerated individuals,2,5 a popula-
tion that includes a disproportionate number
of African American men who are likely to
have higher-than-average smoking rates. If
these populations were counted, the quit
ratios would likely be lower than estimates
derived from the NHIS, and smoking preva-
lence rates would probably be higher.

It should be noted that quit ratios are
crude indicators that are typically unadjusted
for sociodemographic differences, and they
do not explain disparities by RCSG. Also, be-
cause many former smokers stopped long
ago, quit ratios reflect recent patterns of quit-
ting as well as long-term cessation trends,2,17

and the ratios of Whites have been higher
historically than those of African Americans.

Moreover, neither the quit ratios nor
other analyses account for a factor that may
systematically overestimate quitting by time
period among African Americans in cross-
sectional studies, namely, the impact of excess
mortality. Because of the disproportionately
greater mortality from lung cancer and some
other smoking-related diseases (especially
among African American men),42,43 the de-
nominators (i.e., ever smokers) of the quit ra-
tios for African Americans are likely to be
proportionally smaller than those of Whites.
As a result, such estimates of cessation may
artificially inflate the rate of quitting among
African Americans. The problem of overesti-
mation would be relatively less important at
younger ages (as shown in Figure 2b) be-
cause the effect of African American–White
differences in mortality from smoking-related
diseases would be less relevant. Analyses
based on longitudinal data are needed to ac-
count for the differential in mortality.

The process of cessation is both an individ-
ual and a collective experience. On the individ-
ual level, social, physiological, and psychologi-
cal factors converge to motivate people to stop
smoking, sustain them through the withdrawal
process, and help them to resist the temptation
to relapse.44 On the collective or societal level,
public policies regarding tobacco control (i.e.,
excise taxes, restrictions of sales, smoking pro-
hibitions), social institutions (e.g., medical and
health organizations, schools), innovations in
cessation strategies (e.g., nicotine-replacement
therapies, media communications), and organi-
zations (e.g., unions, antismoking coalitions,
civic groups) have contributed to a broad so-
cial consensus against tobacco consumption in
American society.1 During the past decade and
longer, public health efforts have increasingly
targeted high rates of smoking among African
American adults9,44,45 with community-based
interventions (both prevention and cessation)
emphasizing multidisciplinary and culturally
appropriate strategies.

In addition, many African American com-
munities have engaged in activism against to-
bacco industry promotional campaigns (e.g.,
Uptown brand cigarettes and billboard adver-
tisements in minority communities) and in
community awareness projects that have
stimulated debate as well as alliances be-
tween African American social, civic, and
health organizations.26,46,47 For the foresee-
able future, differences in quitting as conven-
tionally measured will likely persist, because
the historical imbalances and sociodemo-
graphic correlates of quitting may not be
quickly or easily rectified. In addition to the
longer-term goal of eliminating social in-
equities, addressing the disparity in cessation
will require more immediate strategies such
as increasing the number of cost-effective
and accessible interventions targeting specific
groups of African Americans. 
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