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Abstract

Purpose Smoking and alcohol use have been posited as possible contributors to racial health disparities, despite higher
smoking and alcohol use among non-Hispanic White youth and young adults compared to Blacks. To further investigate this
claim, we aim to assess variation in alcohol and cigarette use across two distinct points of the life course.

Method Data are from a subset of 559 (279 male, 280 female) self-identified Black and White participants of the Child
Health and Development study. Self-report alcohol and cigarette use were collected between age 15—-17 and at mean age
50. Logistic regressions were estimated; supplementary analyses adjusted for maternal age, prenatal smoking, household
income, childhood SES, and education.

Results White participants were more likely to drink regularly (Odds ratio (OR) 2.2; 95%CI 1.2, 4.0) and be intoxicated (OR
2.0; 95%CI 1.2, 3.2) in adolescence compared with Blacks. In mid-adulthood, Whites remained more likely to currently
drink (OR 2.3;95%CI 1.6, 3.4) but among drinkers, less likely to binge drink (OR 0.4; 95%CI 0.2, 0.8). White participants
were less likely to smoke in mid-adulthood (OR 0.4; 95%CI 0.3, 0.6), but among smokers, were more likely to smoke > V2
a pack per day (OR3.4; 95%CI 1.5, 7.8).

Conclusions Blacks were less likely to engage in drinking across the life course, but, among drinkers, more likely to binge
drink in mid-adulthood. Blacks were more likely to smoke in mid-adulthood, but smoked infrequently compared with
Whites. These patterns suggest that a reframing of disparities mechanisms to focus on broader structural and social factors
may benefit progress in understanding and ameliorating inequities.
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Introduction

Black individuals in the United States suffer dispropor-
tionately worse health than Whites across multiple health
outcomes [1-5]. Much attention has been directed towards
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characterized as a coping mechanism in response to stress,
primarily due to its ability to reduce negative affect, increase
positive affect, and its short-term anxiolytic effects [12—14].

Evidence regarding this hypothesis has been mixed; one
study demonstrated that Black participants experienced
more stressors and were slightly more likely to engage in
unhealthy behaviors than Whites, and that unhealthy behav-
iors were associated with increased odds of chronic health
conditions [9]. In another study, a relationship between
unhealthy behaviors and chronic health conditions was
observed for Black, but not White participants, though nei-
ther stressors nor unhealthy behaviors were more prevalent
for Black participants in that sample [6]. Alternatively, other
studies have shown that though the prevalence of unhealthy
behaviors increases with stressor exposure, it does so for
both White and Black participants. In addition, these studies
show that at any level of stressor exposure, only high BMI
(intended as proxy for poor diet) is more prevalent among
Black participants than Whites; cigarette and alcohol use
are both less common among Blacks [15, 16]. Overall, the
extent of the role of substance use in producing physical
health disparities remains contentious.

Many studies have found that Black adolescents are less
likely to use alcohol and tobacco than their White coun-
terparts [17-24], a pattern that continues into young adult-
hood [19]. However, convergence in rates of substance use
in adulthood has been observed, a phenomenon frequently
referred to as “the crossover effect” [25]. In particular,
cigarette use increases for both Blacks and Whites entering
adulthood [26], but Black individuals in the US on average
have a later age of smoking initiation than Whites and are
less likely to desist from smoking during the transition to
adulthood, resulting in the convergence of rates [19, 27-29].
Mechanisms underlying this convergence include the rela-
tive lack of material resources among Black individuals,
which limits access to smoking cessation products [27].
Alcohol use also increases among both Black and White
adolescence as they enter adulthood [26]. Rates of heavy
drinking begin to converge for Black and White males in
early adulthood [19, 30, 31]; however, Whites remain more
likely to engage in alcohol use as well as heavy drinking
during early to mid-adulthood [19].

A key to understanding the role of unhealthy behaviors in
promoting health disparities is to examine variability over
the life course [19, 27, 32], as chronic illnesses that dis-
proportionately affect people of color, such as heart disease
and stroke, are sensitive to changes in usage patterns [33].
For example, atherosclerosis risk is not just higher among
smokers, but continues to increase as a product of pack-years
smoked [34, 35]. Alternatively, smoking cessation has been
shown to have beneficial effects on stroke risk, with the risk
of stroke being approximately that of non-smokers, after
about 5 years of smoking cessation [36]. In other words, to
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fully capture long-term chronic disease risk, it is necessary
to assess substance use dynamically across time. A num-
ber of studies have tracked substance-use patterns into early
adulthood; however, few have documented usage patterns
into middle adulthood. This is a critical period for racial pat-
terns in cigarette and alcohol use as many of the chronic car-
diometabolic diseases that disproportionately plague Black
Americans have onsets during this point of the life course.

The present paper focuses on testing the extent and
magnitude of racial differences in alcohol and tobacco use
comparing Black individuals to Whites, assessed during
both adolescence (age 15-17) as well as middle adulthood
(mean age 50). Though this study does not assess usage in
early adulthood, patterns of usage during this period of the
life course have been well documented. In addition, to fur-
ther test the hypothesis that racial substance-use patterns
are driven by differential coping strategies, we assessed
whether Black and White participants differed in their like-
lihood of turning to alcohol or cigarettes as a means to cope
with stress. We focus on alcohol and cigarette use given
their high prevalence [37, 38] and association with chronic
disease [39—41]. A number of studies have examined racial
differences in alcohol and smoking, but few do so across
two diverse developmental periods in the life course. In this
study, we intend to test the hypothesis that Black individuals
will not exhibit greater substance use than White individu-
als, during adolescence, during mid-adulthood, or during the
two time points considered conjointly.

Given that many of the health outcomes that dispropor-
tionately affect Black individuals manifest later in life, char-
acterizing life course patterns of alcohol and cigarette use
that extend beyond early adulthood is critical to advancing
the literature. The data presented here are unique in that
alcohol and cigarette use were assessed in the same indi-
viduals, both during adolescence as well as during mid-
adulthood, allowing for insight into usage patterns across a
considerably larger portion of the lifespan.

Methods
Study population

The Child Health and Development Study (CHDS) is a pro-
spective study of pregnant women (and their offspring) who
resided in the East Bay Area of California and were enrolled
in the Kaiser Permanente Health Plan from 1959 to 1966
[42, 43]. The cohort is comprised of 19,044 live born off-
spring who were immediately enrolled into the health plan.
Follow-up assessments of subgroups were conducted at three
time points during development: 5 years of age, 9-11 years,
and adolescence (15-17 years). An additional follow-up
study was conducted in middle adulthood (mean age 50;
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range 45-52 years) on a subset of participants sampled to
study racial disparities [44]; details of the selection of the
mid-adulthood sample from the original cohort including
study flow diagram are provided elsewhere [44].

The mid-adulthood follow-up sample is comprised of a
subset of the adult offspring who had serial assessments in
childhood [44]. A 50% random sample of the non-Black and
100% of the Black participants who were assessed either
in childhood or adolescence comprised the eligible sam-
ple, which was then restricted to California residents and
those with a valid phone number. Of the 1073 participants
from the eligible pool, 605 participated in the adult follow-
up. Further details on the mid-adulthood follow-up sample
have been published previously [44]. Presented analyses are
restricted to participants of the adult follow-up study who
self-identified as either Black or White (n=559), of which
431 were assessed during adolescence. The final sample
was 45% Black (n=252) and 50% female (n=280); median
household income was $87,500 ($62,500 among Blacks and
$125,000 among Whites), and 42% had a college degree or
greater (32% of Blacks and 51% of Whites). Mid-adulthood
data were collected from 2010 to 2012. Participants were
asked to complete a computer-assisted telephone interview
(CATI), take part in a home visit, and fill out a self-adminis-
tered questionnaire. Data collection and study analyses were
approved by the Institutional Review Board of Columbia
University, New York, NY, and the Public Health Institute,
Oakland, CA.

Outcome variables
Alcohol consumption

Adolescent assessment Participants were asked how often
they had consumed alcohol in the past 6 months with those
who endorsed > 1 drink being defined as current drinkers.
A 3-level ordinal variable of frequency of consumption
was created, operationalized as never, <2-3 times a month,
or >2-3 times/month; categories were chosen to maximize
sample size within each category.

Respondents were also asked how often they felt “high
or tight” from drinks in the past year (categorized as ever
versus never). In addition, an ordinal variable was created:
never, < once per month, or > once per month.

Mid-adulthood assessment Participants were asked how
often they consumed alcohol. Ever drinking was defined
as ever having a period of consuming at least one drink per
month for 6 consecutive months; current drinking was defined
as consuming > 1 drink per month for each of the past 6 con-
secutive months. Those who reported being current drink-
ers were also asked how many times they had consumed >5
drinks in a single sitting in the past 12 months (binge drink-

ing). Although current standards define binge drinking for
women as >4 drinks in a single sitting [45], the questionnaire
design did not allow for gender-based binge drinking designa-
tions; thus, we may underestimate binge drinking in women.
Participants were also asked to describe how often they cope
with stress by drinking alcohol along a 4-point Likert scale.
The variable was dichotomized as some of the time/most of
the time relative to rarely/never.

Cigarette use

Adolescent assessment Participants were asked if they had
ever ‘regularly’ smoked at least 1 cigarette daily and if they
currently smoked cigarettes. Those who reported smoking
currently were asked on average how many cigarettes they
smoked per day. To remain consistent with the mid-adult-
hood assessment, responses were categorized as > Y2 a pack/
day (10 or more cigarettes) relative to <2 a pack/day.

Mid-adulthood assessment Participants were asked if they
had ever smoked regularly at least one cigarette daily, as well
as if they had smoked cigarettes at all in the past 12 months,
or the past 30 days. Those who reported smoking in the last
30 days were asked how many cigarettes they smoked a day on
average. Among White smokers, 44%, 13%, and 2% reported
10-19 cigarettes/day, 20-29 cigarettes/day, and>30 ciga-
rettes/day, respectively. Among Black smokers, 40% reported
smoking 10-19 cigarettes/day; none reported 20 or more.
Based on this distribution, amount smoked/day was opera-
tionalized as smoking >Y2 a pack (or 10 or more cigarettes)/
day relative to <2 a pack/day. Participants were also asked on
a 4-point Likert scale how often they smoked cigarettes in an
attempt to alleviate stress; this was dichotomized as some or
most of the time relative to rarely or never.

Race

Offspring were classified by CHDS staff as either non-Black
or Black, based on the self-identified race of the parents
(both mother and father when available). Biracial offspring
with one self-identified Black parent were categorized as
Black. Mid-adulthood self-assessment of respondent race
was consistent with birth race for all but one participant
[44]. Of the 351 participants categorized as non-Black, 87%
self-identified as White (6% as Asian, 5% as Hispanic, and
2% as another racial/ethnic group). Non-Black participants
who did not self-identify as White were excluded (n=44).

Covariates
Socioeconomic status (SES) was operationalized using three

different measures: a composite childhood SES variable,
adult household income, and educational attainment.
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Childhood SES was measured by reports of maternal
education, paternal occupation, and family income at birth,
age 9-11, and adolescence. Due to variation in assessment,
income was standardized within those who received the
same assessments, and SES indicators were weighted and
combined using the procedure outlined by Link et al. [44].

At the mid-adulthood assessment, household income
was categorized as $2500-$42,499, $42,500-$87,499,
$87,500-$174,999, and $175,000 + based on data distribu-
tions. Educational attainment was operationalized as high
school graduate or less, some college, college degree, or
post-college.

Maternal smoking status (smoker vs. non-smoker) during
pregnancy and maternal age at birth (>28 vs. <28), both
associated with adolescent substance use in this sample [46,
47], were also included.

Statistical analysis

Logistic regression and multinomial logistic regression
were used to estimate the associations between race and
alcohol use, and race and cigarette use during adolescence
and in mid-adulthood. Analyses of variables reflecting heavy
alcohol or cigarette use (i.e., binge drinking/intoxication,
and smoking > Y2 a pack of cigarettes/day) were conducted,
restricted to participants who reported current drinking or
smoking, as well as among all participants.

Because Black race in the United States involves multiple
manifestations of discrimination [48], many of the socioeco-
nomic variables that are often conceptualized as confounders
of associations between race and outcomes [49], are influ-
enced by racialized group membership. As such, SES is a
mediator between race and substance use, not a confounder
[50, 51]. To represent the totality of the effect of race on
substance use, we report results unadjusted for SES in our
main analyses. We also performed supplementary analyses,
adjusting for maternal characteristics and SES (childhood
SES, household income during the mid-adulthood assess-
ment, and educational attainment) to determine robustness
of the model to multiple specifications.

Missing data strategy

Three multiple imputation strategies were used, with slight
variations in the predictor inputs based on whether the
data were used for mid-adulthood analyses, adolescent
analyses, or both assessments. All models were imputed
prior to the exclusion of non-Black participants who self-
identified as something other than White. Therefore, any
missing data for the 605 respondents of the mid-adulthood
follow-up were imputed for the mid-adulthood analyses,
while only missing data for the 477 individuals who
participated in the adolescent assessment were imputed
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for the adolescent-only and both assessment analyses.
Detailed information is provided in an online supplement.
We imputed 50 data sets for each of the three analyses.
Regressions for each of the imputations were estimated
and recombined using Rubin’s rules [52]. Sensitivity anal-
yses were performed by comparing imputation estimates to
the complete case estimates (Table S1, Table S2).

Results

Racial differences in alcohol and cigarette consumption
are shown at both the adolescent assessment as well as
the mid-adulthood assessment in Table 1. As the objec-
tive of this analysis was to estimate the total effects of
race on alcohol and cigarette outcomes, we are present-
ing results from the unadjusted models. Results from the
adjusted models are provided in supplemental figures
(Figs. S1-S4). We interpret these estimates as the direct
effect of race on substance use, not mediated by SES and
maternal characteristics. Though adjustment did result in
wider confidence intervals which in some cases impacted
statistical significance (this is to be expected when add-
ing variables to a model), neither adjustment for maternal
characteristics nor SES appreciably changed the point esti-
mates of the results.

Table 1 Racial differences in smoking and drinking during adoles-
cence and in mid-adulthood in a sub-sample of the Child Health and
Development Study (n=559)

n(%)
Black White
#Adolescent smoking
Never 361 (84) 100(81) 261(85) P=0.27
Current 70 (16) 24 (19) 46 (15)
#Adolescent drinking
Never 131 (30) 56 (45) 75 (24) P<0.001
<2-3 times/month 222 (52) 49 (40) 173 (56)
>2-3 times/month 78 (18) 19 (15) 59 (20)
Mid-adulthood smoking
Never 109 (20) 47 (19) 62 (20) P<0.001
Former 324 (58) 129(51) 195 (64)
Current 126 (22) 76 (30) 50 (16)
Mid-adulthood drinking
Never 137.(25) 85(34) 52 (17) P<0.001
Former 120 21) 61 (24) 59 (19)
Current 302 (54) 106 (42) 196 (64)

“Adolescent variables were obtained only from those who partici-
pated in the adolescent assessment (n=431)
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Adolescent drinking

The unadjusted odds ratios of alcohol use at both assess-
ments are displayed in Fig. 1. During adolescence, White
participants had higher odds of being current drinkers (OR
2.6; 95%CI 1.6, 4.0) and of drinking >2-3 times/month
(OR 2.3; 95%CI 1.3, 4.4) compared to Black participants.
Among participants who reported drinking during the ado-
lescent assessment, there were no statistically significant
differences between Blacks and Whites regarding intoxica-
tion. However, among all respondents, White participants
were more likely to report being intoxicated in the past year
(OR 2.2; 95%CI 1.4, 3.3) and to report being intoxicated
on average > once per month relative to none (OR 2.2;
95%CI 1.4, 3.6).

Mid-adulthood drinking

During the mid-adulthood assessment, White partici-
pants had higher odds of being a current drinker (OR 2.6;
95%CI 1.7, 3.8). Among current drinkers, Whites had lower
odds of binge drinking in the previous 6 months, (OR 0.4;
95%CI 0.2, 0.8); however, among all respondents, racial
groups were not statistically significantly different in terms
of binge drinking (OR 0.6; 95%CI 0.3, 1.3). Absolute differ-
ences in binge drinking were small; 6% of Black participants
and 4% of White participants report binge drinking. Black

participants were not statistically significantly different from
White participants in their odds of drinking to reduce stress
(OR 1.4;95%CI 0.9, 2.0).

Adolescent cigarette use

The unadjusted odds ratios of cigarette use at the adoles-
cent and mid-adulthood assessments are displayed in Fig. 2.
White and Black participants were not significantly different
in their odds of ever or currently smoking cigarettes, or in
the odds of smoking > Y2 a pack of cigarettes/day, during
the adolescent assessment. When restricting to adolescent
current smokers, Whites had 2.8 times the odds of smok-
ing > Y2 a pack of cigarettes/day, relative to Black partici-
pants (95%CI 1.0, 8.2).

Mid-adulthood cigarette use

During the mid-adulthood assessment, White partici-
pants had lower odds of being a current smoker (OR0.4;
95%CI 0.3, 0.7) and of smoking to reduce stress (OR 0.5;
95%CI 0.3, 0.8). Among current smokers, White partici-
pants had substantially greater odds of smoking > Y2 a pack
of cigarettes/day (OR 3.7;95%CI 1.6, 8.7) relative to Black
participants, though among the total sample, there was no
statistically significant difference.

Unadjusted Odds Ratios of Alcohol Use

Adolescent (n=431) OR 95% ClI
Current Drinker 26 (1.6, 4.0)
*Drink >/= 2-3 times/month 23 (1.3,4.4)
*Drink < 2-3 times/month 27 (1.7,4.3)
Ever intoxicated in last year (among drinkers) 1.2 (0.6, 2.5)
*Intoxicated >/= once/month (among drinkers) 1.3 (0.6, 2.6)
“Intoxicated < once/month (among drinkers) 1.2 (0.6,2.7)
Ever intoxicated in last year (among everyone) 22 (1.4,3.3)
*Intoxicated >/= once/month (among everyone) 2.2 (1.4, 3.6)
*Intoxicated < once/month (among everyone) 21 (1.2,3.7)
Adult(n=559)
Ever drink >/= once/month for 6 consecutive months 26 (1.7,3.8)
Drink >/= once/month for last 6 consecutive months 24 (1.7,3.4)
Binge drink in past 6 months (among drinkers) 04 (0.2,0.8)
Binge drink in past 6 months (among everyone) 0.6 (0.3,1.3)
Drink to reduce stress 14 (0.9, 2.0)

*Relative to never in the last month

|
|
|
]
|
]
n
L]
]
|
|
|
|
]
0.25 0.50 1.0 2.0 4.0
Odds Ratio

Fig. 1 Unadjusted odds ratios of alcohol use. Odds of alcohol use during adolescence (mean age=17 years; n=431) and mid-adulthood (mean
age =50 years; n=599) in White as compared to Black (ref.) participants of a sub-sample of the Child Health and Development Study
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Unadjusted Odds Ratios of Cigarette Use
Adolescent (n=431) OR 95% CI
Ever smoked 0.7 0.3,1.4) n
Current smoker 07 (0.4,1.3) |
Smoke >/= 1/2 pack a day (among current smokers) 28 (1.0,8.2) |
Smoke >/= 1/2 pack a day (among everyone) 14 (0.6, 3.5) |
Aquitgn=ss)
Ever smoked 0.9 (0.6, 1.4) ]
Smoked in past 12 months 04 (0.3,0.7) |
Smoked in past 30 days 04 (0.3,0.6) |
Smoke >/= 1/2 pack a day (among current smokers) 3.7 (16,8.7) |
Smoke >/= 1/2 pack a day (among current everyone) 1.0 (0.5, 1.8) |
Smoked to reduce stress 05 (0.3,0.8) |
0.50 1.0 2.0 4.0 8.0
Odds Ratio

Fig.2 Unadjusted odds ratios of cigarette use. Odds of cigarette use during adolescence (mean age=17 years; n=431) and mid-adulthood
(mean age =50 years; n=559) in White as compared to Black (ref.) participants of a sub-sample of the Child Health and Development Study

Patterns of substance use

Figure 3 shows patterns of smoking, heavy smoking, and
alcohol consumption by race, across the adolescent and
mid-adulthood assessments considered conjointly. White
participants were less likely to smoke in mid-adulthood only
(OR 0.4; 95%CI 0.2, 0.8) as compared to Black participants,
but were not statistically significantly different than Black
participants in the odds of smoking in adolescence only,
or at both assessments, all relative to neither assessment.
There were no statistically significant differences between
Black and White participants in terms of patterns of heavy
smoking. However, in regard to alcohol consumption, White
participants had greater odds of drinking in adolescence only
(OR 2.0; 95%CI 1.1, 3.6), in mid-adulthood only (OR 2.2;
95%CI 1.0, 4.5), and across both assessments (OR 4.9;
95%ClI 2.7, 8.7), compared with neither assessment.

Discussion

The present study examined racial differences in alcohol and
tobacco consumption at adolescence and mid-adulthood. We
summarize three central findings. First, White participants
in the sample report higher odds of alcohol consumption in
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both adolescence and mid-adulthood, but for binge drinking,
increased odds emerged for Black participants in mid-adult-
hood. Whites were more likely to binge drink and become
intoxicated in adolescence (though differences were muted
when restricted to adolescent current drinkers), but Black
participants were more likely to binge drink in mid-adult-
hood (but only when restricting to adult current drinkers).
Second, there were no significant racial differences in ciga-
rette use in adolescence, but in mid-adulthood, White par-
ticipants were less likely to use cigarettes. However, among
users, Whites were heavier smokers at both assessments
(though during adolescence, the finding did not meet statis-
tical significance). Finally, in assessing the adolescent and
mid-adulthood assessments conjointly, White participants
were more likely to drink across both assessments (and at
each assessment alone), but less likely to report smoking in
mid-adulthood without also smoking in adolescence. Taken
together, these results suggest that racial patterns in sub-
stance use are dynamic over the life course, which may be
a product of the accumulation of racially patterned social
experiences manifesting to influence health behaviors.
Consistent with prior literature [19, 22, 53-55],
White participants in the sample were more likely to drink
and drink heavily in adolescence, and to be drinkers in mid-
adulthood. However, Whites during the mid-adulthood
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Unadjusted Odds Ratios of Substance Use Patterns
Smoking OR 95% CI
Both time points 05 (0.3,1.1) |
Adolescent only 0.8 (0.4,1.8) |
Adult only 0.4 (0.2,0.8) |
Neither 1 N
Heavy Smoking
Both time points 16 (0.4,5.7) |
Adolescent interview only 1.4 (0.4,4.4) |
Adult interview only 0.8 (0.3,2.2) |
Neither 1 | |
Alcohol
Both time points 49 (2.7,8.7) |
Adolescent interview only 20 (1.1, 3.6) ]
Adult interview only 22 (1.0,4.5) |
Neither 1 !
0.25 0.50 1.0 2.0 4.0 8.0
Odds Ratio

Fig.3 Unadjusted odds ratios of substance-use patterns. Odds of smoking, heavy smoking (defined as smoking>"2 pack a day), and alcohol
consumption from adolescence to mid-adulthood by race (Black =ref.) in a sub-sample of the Child Health and Development Study (n=431)

assessment were less likely to binge drink compared with
Black participants. Previous research has demonstrated that
White individuals in the US experience greater rates of alco-
hol consumption and more problematic drinking patterns
from adolescence through early adulthood [19, 21, 55-57],
but few studies have assessed the same individuals in mid-
adulthood, when risks for chronic health problems increase
[58-60]. These results suggest that more attention may need
to be directed towards reducing binge drinking among Black
drinkers in adulthood. However, absolute differences were
small (2%), suggesting that the contribution of heavy drink-
ing among Black individuals towards overall health dispari-
ties is likely insufficient to explain the burden of disease, as
the rates of any drinking are considerably lower in this, and
other studies [19, 22, 53].

While we found that Black participants were more likely
to smoke in mid-adulthood, those who smoked were less
likely to smoke >2 a pack/day compared to their White
counterparts. Though there is no “safe” level of cigarette
smoking, the Black participants in this study were relatively
light smokers, which would not predict as many chronic
health conditions as those smoking more than %2 a pack/
day [35, 36, 61-63]. Black participants were more likely to
smoke to alleviate stress, perhaps signaling a coping strat-
egy for the cumulative effects of marginalized social status,
given that smoking is anxiolytic in the short term and at low
levels [64—66]. The cumulative effects of chronic stress and

discrimination have been contextualized vis a vis “weather-
ing” [67, 68], with evidence that chronic marginalization
may lead to higher inflammation and other indicators of
adverse cardiometabolic risks [69, 70]. Our results suggest
that cigarette use later in life may be one pathway through
which the “weathering” effect of chronic discrimination may
be experienced. Given the reported increased use of smok-
ing as a coping mechanism, future studies should investigate
potential racial patterns in the relationship between motiva-
tion to use substances (i.e., coping with stress) and likeli-
hood of heavy use.

Limitations of the study should be noted. This sample is
drawn from a 1960s birth cohort in the Bay Area, and thus
is not representative of White or Black adults in the US. All
participants were members of the Kaiser Permanente health
plan and are, on average, more educated and have higher
incomes than the US population; these differences are espe-
cially pronounced for the Black participants. To address this
potential limitation, we compared the prevalence of tobacco
and alcohol consumption in this cohort to comparably aged
White and Black participants in the National Health and
Nutrition Examination Surveys (Tables S3, S4). Racial pat-
terns of substance use from our sample are consistent with
those in NHANES, suggesting that in regards to substance
use, our results may be more broadly generalizable to the
US population, despite the sample not being representative
of the US population in other respects. In addition, there
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is a considerable gap of time between the two assessments
in which we do not have data on substance use. Therefore,
inferences based on these results to patterns of use in the
intervening developmental periods are not appropriate given
the lack of information of substance-use patterns between
the two assessments. Furthermore, substance use was
assessed via self-report, using survey questions that varied
in their wording between the two assessments, resulting in
adolescent substance-use measures that are not entirely con-
sistent with mid-adulthood substance-use measures; thus,
said measures should be compared with caution. In addition,
it is worth noting that ethnic and cultural variation within the
racial group of non-Hispanic Black (e.g., Caribbean Black vs
African—American) can result in differential substance-use
patterns, though this was not assessed in this study. How-
ever, none of the individuals in our sample (and none of
the mothers) were born in the Caribbean, limiting concerns
of sub-group differences due to ethnic and or cultural dif-
ferences. Nevertheless, the unique qualities of this sample
include prospective measures of substance use and rigorous
controls for potential confounding that have been measured
in this cohort since birth, thus mitigating concerns about
measurement error.

Our findings suggest that patterns of alcohol and ciga-
rette use for White and Black individuals vary over the life
course. Absent from our findings was any strong evidence
in support of individual health behaviors such as alcohol
and cigarette use being a major explanation for observed
Black—White differences in chronic physical illness. The
emergence of binge drinking among Black participants in
mid-adulthood supports the role of cumulative disadvan-
tage and discrimination as predicting differential substance-
related coping strategies among Black individuals that also
vary over the life course. However, absolute differences in
binge drinking were small, suggesting that said differences
do not drive Black—White disparities in cardiometabolic dis-
orders. Cigarette smoking was more common among Black
adults compared with White adults, but at relatively low
levels, again suggesting that smoking is unlikely to drive
disparities in cardiometabolic disorders.

Overall, our data are not consistent with the idea that
differential substance use between White and Black Ameri-
cans is a major driver of Black—White disparities in chronic
physical illness. Additional longitudinal studies that allow
for further insight into substance use throughout the
life course will help to further assess the validity of said
hypothesis. Furthermore, SES has the potential to impact
race—substance-use relationships via effect modification.
Assessing these potential interactions in future studies will
be important for the overall framing of the effects of race
on substance use. Future work should also investigate the
role of gender within these relationships as choice of coping
mechanisms tend to be patterned by gender [71-73].

@ Springer

Despite precedence in the literature focusing on substance
use within the Black community, our findings suggest what
others have suggested: true progress in eliminating health
disparities will require greater attention on upstream, struc-
tural drivers of health, and less focus on downstream individ-
ual behaviors [74-76]. To date, strategies to address racial
health disparities have produced mixed results [77-85], pos-
sibly due to lack of certainty regarding the major drivers of
said disparities. With this in mind, future work investigating
the causes of racial health disparities should also assess the
role of structural determinants of stress and disease that are
experienced differentially by Black and White individuals
in the US.
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