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Abstract

Introduction: Prior studies have found heightened negative affect following tobacco abstinence in
women compared to men. However, experimental work addressing whether these findings gen-
eralize across racial groups is scarce. This study investigated whether race (non-Hispanic White
vs. non-Hispanic African American) moderated gender differences in abstinence-induced negative
affect and smoking behavior.

Methods: Data were collected from 2010 to 2017 from two separate laboratory studies investi-
gating experimentally manipulated tobacco abstinence. Following a baseline session, adult daily
smokers (>10 cigarettes/day; women: n = 297, 83.8% non-Hispanic African American; men: n =492,
86.2% non-Hispanic African American) attended two counterbalanced lab sessions (16 hours ab-
stinent vs. non-abstinent) and completed self-report measures of negative affect followed by a
laboratory analogue smoking reinstatement task.

Results:We found a gender x race interaction for several negative affect states and composite nega-
tive affect (8s = -.12 to -.16, Ps < .05). Analyses stratified by race showed that non-Hispanic White
women compared to non-Hispanic White men exhibited greater abstinence-induced increases in
anger, anxiety, and composite negative affect (8s = —.20 to —.29, Ps < .05). No significant gender
differences in abstinence-induced negative affect were found for non-Hispanic African American
smokers (s = .00 to — .04, Ps > .05).

Conclusion: These findings suggest that negative affect during acute tobacco abstinence may be
a clinically important and intervenable factor that can inform cessation interventions specifically
for non-Hispanic White women smokers. Further empirical exploration of mechanisms underlying
interactions of gender and race in tobacco addiction may benefit smoking cessation efforts in non-
Hispanic African American women smokers.

Implications: This study contributes to a scant body of research examining the intersectional in-
fluence of race and gender on abstinence-induced negative affect—a central, motivationally
prepotent feature of tobacco withdrawal. Using a laboratory-based design to experimentally
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manipulate abstinence, we provide evidence of a gender x race interaction on negative affect-
related withdrawal. Our findings suggest that gender differences in abstinence-induced negative
affect observed among non-Hispanic White smokers may not generalize to non-Hispanic African
American smokers, highlighting the need for future work to address potential mechanisms under-
lying the racially discrepant impact of gender on affective tobacco withdrawal.

Introduction

A large body of evidence on tobacco-related health disparities sug-
gests that women'~ and non-Hispanic African American cigarette
smokers*® are at heightened risk of developing smoking-related
diseases. In addition, women (vs. men) and non-Hispanic African
American (vs. other racial groups) smokers are also less likely to
successfully quit smoking.6'® Thus, it is important that health dis-
parities research agendas advance theoretical and clinical knowledge
regarding mechanisms that may underlie smoking behaviors and
outcomes in women versus men and whether these gender differ-
ences differ across racial groups.

Tobacco withdrawal is an important factor that maintains to-
bacco addiction and impedes smoking cessation success.'>'> One mo-
tivationally prepotent feature of the tobacco withdrawal syndrome
is negative affect, which is predictive of increased risk of smoking re-
instatement in the lab and smoking maintenance and relapse during
cessation attempts.'>!* Given its formative influence on the motiv-
ational salience of smoking reinstatement among chronic smokers,
it is possible that withdrawal-related negative affect experienced
during tobacco abstinence may underlie the relatively higher odds
of cessation failure and tobacco-related health problems observed
among both women (vs. men) and African Americans (vs. other ra-
cial backgrounds).

Several laboratory and clinical studies indicate that women com-
pared to men report greater abstinence-induced severity of nega-
tive affect states, withdrawal-related distress, and expectations that
smoking relieves negative affect.'>'® Moreover, recent epidemio-
logical data suggest that women are more likely than men to endorse
a greater variety of tobacco withdrawal symptoms (eg, anxiety, ir-
ritability) and may also exhibit greater withdrawal-provoked dis-
comfort and relapse.’® Gender differences in withdrawal-related
negative affect have been shown to mediate the effects of gender
on smoking behavior.'>'* Hence, extant work indicates that changes
in negative affect states during tobacco abstinence may be particu-
larly important for understanding gender-related health disparities
in smoking behaviors and cessation success. Yet, it remains unknown
whether these gender differences in tobacco withdrawal generalize
across different racial groups.

Studies investigating racial differences in tobacco abstinence—
related negative affect have been mixed. Studies in adults have found
that non-Hispanic White (vs. non-Hispanic African American) cig-
arette smokers report experiencing more negative affect—related
withdrawal symptoms'”!® and show a stronger relationship between
number of withdrawal symptoms endorsed and reduced odds of
quitting.'” In contrast, one laboratory study examining experimen-
tally induced abstinence effects did not find any race differences in
tobacco abstinence—related negative affect.!” Although inconsisten-
cies among these findings remain, these results tend to suggest either
no race effects or comparatively greater effects of withdrawal-related
negative affect in non-Hispanic White versus non-Hispanic African
American smokers.

Research examining whether gender differences in affect follow-
ing acute tobacco abstinence distinctly manifest or generalize across
racial groups remains scarce. However, a “sociopharmacological”
model of tobacco-related health disparities*® proposes that psycho-
biological and sociocultural factors that differ by race or gender (eg,
nicotine metabolism, expression of affect) may moderate both the
overall averseness of the withdrawal experience and the extent to
which tobacco’s affect-modulating effects translate into conscious
motivation to relieve affective distress via reinstating smoking.
Hence, it is possible that race and gender may have an interactive
effect on affective withdrawal symptoms during abstinence. An ini-
tial test of identifying gender by race interactions on tobacco abstin-
ence-related negative affect will have important clinical and research
implications in beginning to understand the intersection of gender
and race on underlying tobacco-related health disparities.

This study investigated whether race (non-Hispanic White vs.
non-Hispanic African American) moderated associations between
gender and abstinence-induced changes in negative affect and smok-
ing behavior in a laboratory analog of smoking reinstatement in a
community sample of non-treatment-seeking adult daily cigarette
smokers. On the basis of prior work, we hypothesized that gender
differences in abstinence-induced negative affect and smoking re-
instatement behavior would be greater in non-Hispanic Whites than
non-Hispanic African Americans.

Methods

Participants

The current report is a secondary analysis of data from two la-
boratory studies performed at the same study site between 2010
and 2017.2'?* Participants were non-treatment-seeking daily cigar-
ette smokers recruited from the Los Angeles, California, area via
paper (eg, newspaper, flyers, business cards, magazines, commu-
nity periodicals) and online (eg, Craigslist, Facebook, Backpage,
ClinicalConnection) advertisements for tobacco withdrawal studies.
Across both studies, participants were required to (1) be 18 years of
age or older; (2) be a regular cigarette smoker (>10 cigarettes/day)
for at least the past 2 years; (3) be fluent in English; and (4) report
normal or corrected-to-normal vision. In both studies, participants
were excluded for (1) current Diagnostic and Statistical Manual of
Mental Disorders-IV non-nicotine substance dependence (including
alcohol); (2) breath carbon monoxide (CO) levels less than 10 ppm
at study intake; (3) current, regular use of non-cigarette forms of
tobacco or nicotine replacement therapy; (4) current (Study 1) or
recent (Study 2) use of psychiatric or psychoactive medications
implicated in smoking cessation (eg, Chantix); (5) desire to quit or
substantially reduce smoking in next 30 days; and (6) current or
recent pregnancy/breastfeeding. Study 1 had an additional exclu-
sion criterion restricting individuals with current Diagnostic and
Statistical Manual of Mental Disorders-IV mood disorder or psych-
otic symptoms from participation. Study 2 additionally required
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that participants self-report having ancestry of either non-Hispanic
African American or non-Hispanic European-American descent in
both biological parents and also excluded those who participated in
Study 1 and/or reported use of acute-acting anxiolytic medications
more than once per week.

Following an initial phone screening to determine preliminary
eligibility, participants attended an in-person baseline session at the
laboratory involving additional eligibility assessments (eg, CO level
analyses), structured clinical interviews, and questionnaires that
assessed demographic and smoking characteristics. To facilitate the
distinction between race and ethnicity, the current analyses were
then limited to those self-reporting either non-Hispanic White or
non-Hispanic African American that completed both experimental
sessions. Prior work!>" investigated main effect of gender differ-
ences in withdrawal across all races in the first 199 participants of
Study 1 and main effect of race/ethnic differences (ie, non-Hispanic
Whites, non-Hispanic African Americans, Hispanics) in withdrawal
in 324 participants of Study 1. The University of Southern California
Internal Review Board approved the studies and participants were
compensated approximately $200 for the completing all three
sessions.

Procedure

Following the baseline session, participants attended two counter-
balanced, in-person experimental sessions starting around noon:
abstinent (following 16 hours of overnight smoking abstinence) and
non-abstinent (following ad libitum smoking). Non-abstinent and
abstinent session protocols were identical, except that participants
were administered a cigarette of their preferred brand at the outset
of the non-abstinent session to standardize smoking recency across
the sample. Experimental sessions began with a breath alcohol ana-
lysis to confirm 24-hour abstinence from alcohol (BrAC = 0.000).
Following the breath alcohol analysis at the abstinent session and
the cigarette administration at the non-abstinent session, par-
ticipants were administered a breath CO assessment. In adherence
with published recommendations that expired CO concentrations
of less than 10 ppm are indicative of recent smoking abstinence,
participants with CO measurements at least 10 ppm at their abstin-
ent session were considered non-abstinent and were rescheduled
for a second attempt to complete their abstinent experimental visit.
Participants who failed to meet CO criteria for abstinence at their
second attempt were discontinued from the study (non-Hispanic
White women 7 = 1; non-Hispanic White men 7 = 0; non-Hispanic
African American women 7 = 7; non-Hispanic African American
men 7 = 10). Following the CO assessment, participants completed
self-report measures, which were administered at a single timepoint.
Participants subsequently underwent a smoking reinstatement task
described below, which assessed the motivational value of initiating
smoking.

Baseline Session Measures

Author-constructed questionnaires assessed demographic char-
acteristics including gender (forced choice: female, male), ethni-
city (forced choice: Hispanic or Latino/Latina vs. non-Hispanic or
Latino/Latina), and race (select all that apply: American Indian or
Alaskan Native, Asian, African American, Middle Eastern, Pacific
Islander, and White); smoking characteristics (eg, cigarettes per day).
The 6-item Fagerstrom Test of Nicotine Dependence?* was adminis-
tered to assess nicotine dependence severity (range 0-10 with higher
scores indicating greater nicotine dependence severity).

Experimental Session Measures

The Profile of Mood States®® was used to measure the extent to
which participants experienced Negative Affect “right now” on a
five-point Likert scale from 0 (Not at All) to 4 (Extremely). Mean
scores were computed for five separate negative affect subscales (ie,
Anger, Anxiety, Confusion, Depression, and Fatigue). A composite
negative affect score (ie, mean of the five negative affect subscale
scores) was also computed.

The Analogue Smoking Reinstatement Task***” is a behavioral
economic task that measures acute smoking reinstatement motiv-
ation under conditions when abstaining from smoking reinstatement
is monetarily reinforced. Prior work has shown that responses on
this task are sensitive to tobacco abstinence.!*?¢ Participants received
eight preferred brand cigarettes and an ashtray. In the first part of
the task—the 50-minute “delay period”—participants were told
they could begin smoking any time during the next 50 minutes, but
that for each 5 minutes that they delayed smoking reinstatement,
they would earn $0.20 USD (for a maximum of $2.00 USD). The
delay period ended when participants indicated that they would like
to reinstate smoking or at the end of the 50 minutes for participants
who delayed for the full delay period (total delay length range: 0-50
minutes). In the second part of the task—a 60-minute “self-adminis-
tration period”—participants were given their lighter and told that
they had a $1.60 credit from which they would pay $0.20 for each
cigarette they wished to smoke (number of cigarettes smoked range:
0-8). Following the self-administration period, participants entered
a rest period for the remainder of the session, during which they
were not allowed to smoke. This served to standardize session length
for participants who chose not to fully delay, as well as to minimize
the influence of participants’ impending ability to smoke following
session completion. During the delay and self-administration peri-
ods, eating, sleeping, drinking, and using personal belongings were
not permitted. Participants could earn between $0.00 to a maximum
of $3.60 USD (see Liautaud et al.?® for details about piloting of pay-
ment amounts), and payment was provided in cash (Study 1) and
ClinCard Prepaid Mastercards (Study 2) at the end of the session to
participants who completed the Analogue Smoking Reinstatement
Task.

Analytical Approach

Data were analyzed using IBM SPSS (v.25). Preliminary analyses
involved reporting sample characteristics and determining whether
characteristics differed by gender, race, or gender x race interaction.
To determine the effect of abstinence, single-sample #-tests were
run to determine whether abstinence-induced changes (ie, abstinent
score—non-abstinent score) significantly differed from zero. Primary
analyses utilized individual linear regression models to test associa-
tions between gender x race interactions and abstinence-induced
changes on outcome variables. Significant interactions were fol-
lowed up with individual regression models investigating gender dif-
ferences stratified by race. All models controlled for smoking and
demographic variables that differed by gender, race, or gender x race
interaction (ie, age, Fagerstrom Test of Nicotine Dependence, ciga-
rettes per day, menthol) and the corresponding non-abstinent score.

Results

Demographic and smoking characteristics are reported for the
full sample and by gender and race in Table 1. Of the 1489 par-
ticipants who underwent an initial phone screen, 376 were found
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ineligible due to low baseline CO (n = 209), current psychiatric dis-
order or use of psychiatric medications (n = 89), or other criteria
(n = 78). After limiting analyses to participants who self-reported
either Non-Hispanic White or Non-Hispanic African American and
completed both experimental sessions, the final sample consisted of
789 participants (37.6% women; Non-Hispanic African American
women N = 249; Non-Hispanic African American men N = 424;
Non-Hispanic White women N = 48; Non-Hispanic White men
N = 68). Non-Hispanic African Americans compared to non-His-
panic Whites were significantly older (P < .001), were more nicotine
dependent (P = .002), and smoked fewer cigarettes per day (P = .01).
Men compared to women smoked significantly more cigarettes per
day (16.2 vs. 14.4; P = .03) and were more likely to smoke menthol
cigarettes (55% vs. 44%: P = .004). There was a significant gender x
race interaction for smoking menthol cigarettes (P = .02) with non-
Hispanic African American men more likely to smoke menthol ciga-
rettes than non-Hispanic African American women, but no gender
effect for non-Hispanic White smokers (Table 1). There was no
other gender x race differences in demographic and smoking char-
acteristics (Ps > .05). Within the full sample, abstinence increased
four of the negative affect subscales (ie, Anger, Anxiety, Confusion,
Depression), composite negative affect, and number of cigarettes
smoked, and decreased the amount of time willing to delay smoking
(Ps > .001). Abstinence did not significantly increase fatigue in the
=.099).

There was a significant interaction of gender x race on anger,

full sample (P

anxiety, and composite negative affect (fs= -.12 to -.16, Ps < .05;
Table 2). Analyses stratified by race showed that non-Hispanic White
women compared to non-Hispanic White men had greater absti-
nence-induced negative affect, but there were no significant gender
differences among non-Hispanic African Americans (Figure 1).
There were no significant gender x race interactions on smoking out-
comes during the Analogue Smoking Reinstatement Task (ie, latency
to smoke, number of cigarettes smoked; Table 2).

Table 1. Sample Characteristics

Discussion

We previously reported that women compared to men showed
greater abstinence-induced increases in several negative affect states
and composite negative affect.!® In this study, we expand these find-
ings to show that non-Hispanic White women compared to non-His-
panic White men reported greater abstinence-induced increases in
several negative affect states (ie, anger, anxiety) and composite nega-
tive affect, but found no gender differences among non-Hispanic
African American smokers. Prior research has found that women
compared to men may experience increased negative affect during

acute tobacco abstinence!>!*

and have greater expectations that
smoking relieves negative affect.'¢?%3° This study extends extant re-
search to suggest that gender differences in abstinence-induced nega-
tive affect may be primarily driven by increased abstinence-induced
negative affect in non-Hispanic White women smokers.

There are a number of possible biological and sociocultural
mechanisms that might account for elevated sensitivity to tobacco
abstinence—related negative affect among non-Hispanic White
women smokers. Prior research has found that hormonal factors in
women (eg, menstrual cycle, ovarian hormones, hormonal medica-
tion) impact negative affect during acute tobacco abstinence®-** and
that hormone dynamics may differ between non-Hispanic African
American and non-Hispanic White women.?* One limitation of this
study is its lack of direct hormonal assessment, and thus, we are un-
able to determine the potential influence of hormones in this study.
It will be important for future studies to address the potential role
of racial differences in hormonal factors on tobacco abstinence—
related negative affect withdrawal. Sociocultural factors may also
potentially underlie racial differences in the impact of gender on to-
bacco abstinence-related negative affect. Factors related to cultural
socialization may render African Americans (vs. White Americans)
less likely to present emotional disturbance in terms of negative
affect.’® Moreover, a prior study found gender differences in emo-
tional expressions among Whites, but not non-Hispanic African

Non-Hispanic White

Non-Hispanic African American

Overall Overall
Overall sample? Women® Men¢ sample Women! Men¢ sample
Variable M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Demographics
Age' 48.27 (11.18)  39.79 (12.01) 39.60 (10.90) 39.68 (11.32) 47.81(10.72) 50.89 (10.17) 49.75 (10.47)
Smoking characteristics
Age of regular smoking (years)  19.71 (5.96) 19.29 (6.39)  19.13(5.09)  19.20 (5.64)  20.00 (6.08)  19.67 (5.97)  19.79 (6.01)
FTNDf 5.83(1.82) 5.54 (1.64) 5.15 (1.80) 5.31(1.74) 5.95 (1.83) 5.89 (1.82) 5.92 (1.82)
Cigarettes per day's 15.49 (7.06) 16.26 (5.35) 17.48 (4.60)  16.97 (4.94) 14.02 (6.51)  15.93(7.70)  15.24 (7.34)
Menthols N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Non-menthol 365 (48.7) 7 (60) 4(50.7) 1(54.5) 124 (54.6) 177 (43.5) 304 (47.6)
Menthol 385 (51.3) 8 (40) 3(49.3) 51 (45.5) 103 (45.4) 230 (56.5) 334 (52.4)

FTND = Fagerstrom Test of Nicotine Dependence (range = 0-10), SD = standard deviation.

an’s ranged from 750 to 788 due to missing data.
n’s ranged from 45-48 due to missing data.

‘n’s ranged from 67-68 due to missing data.

4n’s ranged from 227 to 249 due to missing data.
n’s ranged from 407-424 due to missing data.
fSignificant effect of race.

sSignificant effect of gender.

<Significant effect of gender x race.
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Abstinence-Induced Change Scores

BWomen

BMen

i

NH-W NH-AA NH-W NH-AA NH-W NH-AA NH-W NH-AA NH-W NH-AA NH-W
Anger Anxiety Confusion Depression Fatigue NA
POMS Subscales

Figure 1. Estimated marginal means by gender and race for Profile of Mood States (POMS). Estimated marginal means controlling for age, Fagerstrom Test
of Nicotine Dependence, cigarettes per day, menthol, and the corresponding non-abstinent score. NH-W = non-Hispanic White; NH-AA = non-Hispanic African

American; NA = composite negative affect.”P < .05; "P < .01.

Table 2. Primary Analysis on Affect and Smoking Reinstatement

Main effect of gender stratified by race

Non-Hispanic African

Gender x race interaction Non-Hispanic White American
B P B p B p

POMS

Negative affect -0.12 0.03 -0.20 0.03 0.00 0.94

Anger -0.12 0.04 -0.21 0.03 -0.03 0.43

Anxiety -0.16 0.003 -0.29 0.002 -0.04 0.30

Confusion -0.11 0.05 — — — —

Depression -0.06 0.28 — — — —

Fatigue -0.04 0.46 — — — —
Smoking reinstatement

Latency to smoke 0.01 0.85 — — — —

Cigarettes smoked 0.07 0.15 — — — —

All models control for gender, race, age, Fagerstrom Test of Nicotine Dependence, cigarettes per day, menthol, and the corresponding non-abstinent rating.

POMS = Profile of Mood States.

Americans.’” Thus, it is possible that differences in cultural norms
surrounding affective expression may account for the race-gender
patterns of tobacco abstinence-related negative affect observed in
our sample.

We did not find a significant gender by race interaction on smok-
ing reinstatement behavior. Previous research has found that gender
differences in abstinence-induced negative affect mediated latency to
smoke following periods of abstinence,'>'* but has not shown racial
differences in laboratory-based smoking reinstatement behavior.”
While we are unable to draw conclusions as to why increased gender
differences in abstinence-induced negative affect among non-His-
panic White (vs. non-Hispanic African American) smokers does not
generalize to smoking reinstatement behavior, it is possible that the
study was limited by a non-treatment-seeking sample undergoing
temporary abstinence as a part of a study protocol. As such, it is
unclear the extent that anticipation of smoking at the end of the

experimental study sessions may have mitigated smoking behavior
during the Analogue Smoking Reinstatement Task. It will be im-
portant for future studies to investigate whether and how gender
and race interact to impact smoking reinstatement risk during an
actual cessation attempt.

The findings of this study should be interpreted in the context of
its limitations. First, this study was restricted only to individuals who
reported non-Hispanic White or non-Hispanic African American
ethnic/racial identities and cis-male or cis-female gender identities.
Thus, more research is needed to determine whether these findings
generalize to other socioculturally vulnerable groups—particu-
larly those with high prevalence of cigarette smoking (eg, American
Indian, mixed race),® and non-binary gender identities.*” In add-
ition, we found race differences on a number of baseline character-
istics (ie, age, nicotine dependence, cigarettes per day). Prior work
suggests that non-Hispanic African American smokers compared
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to non-Hispanic White smokers tend to exhibit higher behavioral
and biological indicators of nicotine dependence***! despite smoking
fewer cigarettes per day.*>* It will be important for future studies to
address gender differences in populations with lighter/intermittent
smoking. Finally, this study also included a number of tests, which
increase the chance of Type I error. However, the consistent pattern
of results specific to negative affect decreases the likelihood that the
effects found were a result of this type of error.

In summary, non-Hispanic White women experience increased
exacerbations of negative affect following acute tobacco abstinence
in comparison to non-Hispanic White men, but these gender differ-
ences were not found in non-Hispanic African American smokers.
Given recent findings suggesting that slower dissipation of negative
affect (particularly anxiety and anger) may impact smoking cessa-
tion outcomes,* these results are significant because they provide
turther evidence that non-Hispanic White women (vs. non-Hispanic
White men) smokers may be susceptible to smoking cessation failure
due to increased negative affect. Although we found smaller-sized
abstinence-induced changes in negative affect in our study and are
currently unaware of an exact cutoff for changes that would be of
clinical significance, prior cessation studies have demonstrated that
small changes in affect predict early versus late lapsers during ces-
sation;¥+* thus, one clinical implication of this finding is that small
to modest changes in negative affect could precipitate earlier relapse
during cessation among non-Hispanic White women. These studies
also suggest that prior findings demonstrating the central role of
negative affective withdrawal as a driving factor of smoking main-
tenance in women compared to men may not generalize to non-
Hispanic African American smokers. However, several studies in
samples of non-Hispanic African American smokers have found that
women report expectations of smoking-induced negative affect relief
and stress reduction.””** Thus, even though non-Hispanic African
American women did not report greater abstinence-induced nega-
tive affect in this study, it is possible that negative reinforcement-
mediated smoking may still be an important mechanism underlying
tobacco addiction in African American women, and it is essential that
future work continue to explore etiological mechanisms underlying
tobacco addiction among non-Hispanic African American women
smokers. In addition, future research should address whether the
racially discrepant patterns of gender differences in negative affect—
related tobacco withdrawal reported in this study are found dur-
ing self-motivated quit attempts. Such work may inform empirical
efforts to develop tailored, gender- and race-specific cessation strate-
gies to improve smoking outcomes in vulnerable groups subject to
tobacco-related disparities.
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