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ARTICLE INFO ABSTRACT

Racial/ethnic disparities in tobacco cessation are such that U.S. minorities have greater difficulty quitting
compared to White non-Hispanics. Group differences in distress (i.e., perceived stress and depressive symptoms)
may contribute to cessation disparities. The allostasis model of health suggests that the toll of chronic stress
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Etress ) experienced by racial/ethnic minorities may lead to dysregulation of the physiological stress system and drug
D-eliresslve symptoms use. Previous research suggests that group cognitive behavioral therapy (CBT) for tobacco cessation addresses
1stress

distress as a modifiable mechanism and has the potential to reduce/eliminate disparities. The present study is a
dualsite randomized controlled trial aimed at evaluating the efficacy of group CBT in eliminating racial/ethnic
differences in smoking cessation and distress. The study utilizes a [2 (intervention: group CBT or group general
health education [GHE]) x 3 (race/ethnicity: African American/Black, Hispanic, White)] factorial design by
randomizing 225 adult smokers from the community. Both interventions provide eight counseling sessions and
eight weeks of nicotine patch therapy. Assessments occur at the end-of-therapy, and at 3-, 6-, and 12-months.
Generalized longitudinal mixed modeling will be used to test our primary abstinence outcome, biochemically-
confirmed 7-day point prevalence abstinence at 12-months. We hypothesize that group CBT will reduce or
eliminate racial/ethnic differences in perceived stress, depressive symptoms, and smoking cessation compared to
group GHE. We also hypothesize that reductions in physiological distress, assessed by salivary cortisol, will
mediate racial/ethnic group differences in smoking cessation, particularly among racial/ethnic minorities. This
study has implications for eliminating disparities in psychosocial factors related to tobacco use and cessation.
Trial registration: Clinicaltrials.govNCT02511236. Registered on July 27, 2015.

Disparities

1. Background

African Americans and Hispanics in the United States (U.S.) ex-
perience greater difficulty becoming tobacco-free compared to White
smokers [1]. This disparity might be partially mediated by distress
processes (i.e., stress and depressive symptoms), which are well es-
tablished barriers to tobacco cessation. Distress can be manifested
through both physiological and psychosocial pathways. Chronic acti-
vation of the neuroendocrine system due to persistent stress exposure
can lead to dysregulation of adaptive physiological stress responses,
known as allostatic load [2]. Psychosocial problems, such as family
discord, perceived discrimination, financial problems, and employment

concerns, may also lead to distress and are positively associated with
persistent smoking [3]. Depressive symptoms and perceived stress ap-
pear to be greater among treatment-seeking racial/ethnic minority
smokers compared to Whites [4].

The literature on distress processes among racial/ethnic minority
smokers is limited. Allostatic load appears to be greater among African
Americans compared to Whites and is hypothesized to influence drug
use and health [5]. Among African Americans, depressive symptoms
[6], and stressors such as racial discrimination [7], work-family con-
flict, relationship distress, perceived social inequity, and daily stressful
events are positively related to current smoking [8] and smoking in-
tensity [9]. High perceived stress also inhibits cessation among African
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Americans, particularly among those seeking-treatment [10,11]. The
distress-smoking relationship among Hispanics is less clear. Initial
evidence suggests that stress may be positively related to smoking in-
tensity [12], but not cessation [6,13]. Racial/ethnic discrimination,
however, is a specific type of stressor that reduces the likelihood of
cessation among Hispanics [14]. Additional research is needed to elu-
cidate the impact of distress on racial/ethnic disparities in tobacco
cessation.

We previously examined racial/ethnic differences in distress among
treatment-seeking smokers [15]. At baseline, African Americans and
Hispanics reported elevated distress compared to Whites. Over the
course of group cognitive behavioral therapy (CBT) for cessation, sig-
nificant distress reductions were observed among the racial/ethnic
minorities, resulting in no differences across groups at the end-of-
therapy (EOT). And in contrast to previous research [1], cessation rates
were comparable across racial/ethnic groups. Findings from that study
suggested that group CBT is associated with improving distress among
racial/ethnic minority smokers, and may eliminate disparities in ces-
sation rates. Additional research is needed to test the causal role of
distress reduction during group CBT in eliminating tobacco cessation
disparities.

1.1. The present study

This dualsite randomized controlled trial (RCT) is designed to
evaluate (1) the effects of group CBT on perceived stress and depressive
symptoms among racially/ethnically diverse tobacco smokers; (2) the
efficacy of CBT for eliminating cessation disparities; and (3) physiolo-
gical distress as an underlying mechanism for the effects of CBT on
cessation disparities. We hypothesize that group CBT will reduce racial/
ethnic differences in psychosocial distress, and tobacco cessation com-
pared to a group general health education (GHE) control group. We also
hypothesize that reductions in physiological distress will mediate ra-
cial/ethnic group differences in smoking cessation. If the hypotheses
are supported, this study will fill an important gap in the literature, and
provide insight on interventions and mechanisms to address cessation
disparities and related illnesses.

2. Methods/design

This study has been approved by Institutional Review Boards ser-
ving the University of Miami and the Moffitt Cancer Center. The study
is a 2 (group intervention: CBT for tobacco cessation or GHE) x 3
(race/ethnicity: African American/Black, Hispanic [any race], and
White) dualsite RCT, using stratified random assignment [by race/
ethnicity and sex] at each study site. The CBT condition receives 8-
sessions of an evidence-based group therapy, which utilizes cognitive
and behavioral smoking cessation techniques identified by con-
temporary smoking cessation and relapse prevention models. The GHE
condition receives 8-sessions of didactic health education focusing on
tobacco-related morbidity. Both conditions receive 8 weeks of adjuvant
nicotine patch therapy. The primary outcomes are biochemically-con-
firmed 7-day point-prevalence abstinence (ppa), which will be assessed
over a 12-month follow-up period, and change in perceived distress pre-
to post-intervention. The mediating role of physiological distress is
considered exploratory. Fig. 1 illustrates the flow of participants
through the study.

2.1. Participants

The two recruitment sites are the South Florida and Tampa Bay
metropolitan areas. Participants are recruited from the community
using multiple strategies, including flyers, media-based advertisements
(newspaper, radio, Internet, public transportation), physician offices,
and social media websites (e.g., Facebook). Inclusion criteria are (1)
self-identification as African American/Black, Hispanic (any race), or
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Fig. 1. Study design.

non-Hispanic White; (2) smoke at least five cigarettes/day or expired
carbon monoxide (CO) of at least 8 ppm; (3) 18 years and older; and (4)
speak/read English. Exclusions include having contraindications for
nicotine patch therapy, cognitive or major mental health impairment
that inhibits group treatment (e.g., schizophrenia), currently receiving
smoking cessation treatment, active alcoholism or illicit drug use, and
inability to attend sessions. Ineligible respondents are referred to a local
cessation program or the Florida tobacco quitline (http://
tobaccofreeflorida.com/).

2.2. Randomization

Simple randomization is used to determine the sequence of CBT and
GHE groups and to counterbalance cohorts across time. Stratified
random sampling by race/ethnicity and sex is used to generate rando-
mization codes in blocks of 60 at each site. Eligible participants are
randomly assigned in a 1:1 ratio, and those who provide informed
consent are enrolled in the trial. Participants are not informed of their
study condition; they are informed that they will receive a supportive
group-based tobacco cessation intervention combined with nicotine
replacement therapy.

2.3. Procedures

Screening occurs over the telephone or in person. Eligible partici-
pants attend an orientation meeting, eight intervention sessions, and 3-,
6-, and 12-months group reunions/assessments (Fig. 1). Reminder calls,
emails, and text-messages are used to encourage attendance at or-
ientation and each intervention session.

2.4. Orientation and intervention session format

A detailed manual is followed for each in-person contact.
Participants attend nine meetings over five weeks, starting with or-
ientation (90-120 min) during the week prior to session 1. Orientation
explains the study's purpose, format, and procedures. It also provides an
overview of the health consequences of tobacco smoking, and elicits
participants' reasons for seeking cessation assistance. Written informed
consent and the baseline assessment are completed during orientation.
Participants are not informed of their randomized study condition.

Eight intervention sessions occur over four weeks, including four
sessions during week 1, two sessions during week 2, one session during
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week 3, and the final session in week 4. Session duration approximates
90-120 min, depending on the number of participants. Groups are led
by trained interventionists (doctoral level psychologists, clinical psy-
chology, and public health graduate students) supervised by clinical
psychologists. To limit therapist characteristics and effectiveness as
potentially confounding variables, interventionists (at least bachelor's
degree level, with backgrounds in psychology and/or public health) are
trained by the PI to conduct group sessions for both study conditions
(with ongoing supervision). Incentives for assessment completion in-
clude $20 at baseline, $40 at EOT, $40 at 3-month, $50 at 6-month, and
$50 at 12-months.

2.5. Intervention conditions

2.5.1. Group cognitive behavioral therapy for smoking cessation (CBT)

This intervention is based on an established program, which has
demonstrated efficacy in middle class White smokers [16], and more
recently, in racially/ethnically diverse and lower income samples
[15,17]. The CBT intervention incorporates biobehavioral influences
(e.g., the impact of physiological dependence and addictive behaviors),
the stress-coping relationship (e.g., smoking in response to perceived
distress), and social cognitive factors (e.g., self-efficacy). Therapeutic
techniques used to deliver the content include rapport building, cog-
nitive restructuring, cognitive reappraisal, and psychoeducation. Ses-
sions cover topics such as the health effects of smoking, addiction and
dependence, the process of nicotine withdrawal and associated symp-
toms, preparing for quit day, the economic cost of tobacco smoking,
coping response training, dealing with stress and negative mood, de-
cision making, weight management, abstinence violation, gaining a
new identity, social support, and lifestyle changes (Table 1).

2.5.2. General health education (GHE)

This condition is designed as an active control. The GHE interven-
tion teaches participants about tobacco-related medical conditions, and
seeks to empower participants to self-advocate for health. Each session
includes didactic information on a specific tobacco-associated mor-
bidity, such as heart disease, diabetes, hypertension, colorectal cancer,
and respiratory diseases (Table 1). Content is delivered via PowerPoint
slide presentations and covers the prevalence, etiology, basic

Table 1
Overview of group intervention conditions.
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pathology, symptom patterns, and treatment of the conditions. To en-
courage group interaction, learning, discussion, and personal relevance,
questions are raised by the interventionists to activate prior knowledge,
connect the topic to participants' lives, and demonstrate the association
with tobacco smoking. Smoking cessation specific topics are mentioned
only in session 1 where participants are provided with a handout de-
scribing suggestions for tobacco cessation, which is discussed briefly.
No other specific behavioral cessation advice is offered in subsequent
sessions. Participants are allowed to share feelings regarding smoking
(if they self-disclose) and are encouraged to adhere to the nicotine
patch recommendation.

2.5.3. Nicotine replacement therapy

Participants in both study conditions receive 8-weeks of nicotine
patch therapy. Transdermal nicotine patches are safe, effective, and
available over-the-counter. Consistent with the tobacco clinical practice
guidelines [18], participants receive four weeks at 21 mg, 2 weeks at
14mg, and 2 weeks at 7 mg, with dosages adjusted by daily smoking
intensity.

2.6. Intervention integrity

Intervention manuals are used for both CBT and GHE groups.
Sessions are audio or video recorded and discussed during supervision
meetings with a clinical psychologist. Approximately 25% of sessions
are randomly selected for fidelity assessments. Detailed quality assur-
ance checklists for each session were developed to indicate topic cov-
erage (Yes, adequate; Yes, but inadequate coverage; or No). The Kappa
statistic will evaluate inter-rater reliability.

2.7. Assessments

2.7.1. Baseline

The baseline measures include sociodemographics (self-reported
race, ethnicity, sex, age, education, occupation, marital status), medical
history, body mass index, sleep quality, and alcohol use frequency and
intensity per occasion (Table 2). Tobacco smoking history and nicotine
dependence are assessed using the Fagerstrom Test for Nicotine De-
pendence (FTND) [19], with additional items assessing the use of

CBT

GHE

Orientation

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

Session 8

Introductions, program explanation, structure of sessions, Baseline assessment,
Biochemical Verification (BV), Health and smoking, motivation and goals
Agenda Setting (AS), Review of Quit Plan, Addiction/Withdrawal, Coping
Response Training (CRT) model, Motivation, Nicotine Patch Use, Behavioral
Contract (BC), BV

AS, Review of Quit Plan/Progress, PR, Benefits of Quitting, Withdrawal and Time
Course, Cognitive Behavioral Coping Responses, BC, BV

AS, Review of Quit Plan/Progress, Benefits of Quitting, Stress and Smoking,
Alcohol Use, Cognitive Reframing, High Cost of Smoking, Anticipatory Planning
(AP), Responding to Lapses, BC, BV, TNP Use

AS, Review of Quit Plan/Progress, Negative Affect and Smoking, Behavioral
Activation, Withdrawal, Cognitive Restructuring, Decision Making, Apparently
Irrelevant Decisions, AP, BC, BV, TNP

AS, Review of Quit Plan/Progress, Withdrawal, Personal High-Risk Situations,
Relapse Prevention, Health Effects, Abstinence Violation Effect, AP, BC, BV, TNP
Use

AS, Review of Quit Plan/Progress, Benefits of Quitting, Weight and Smoking
Cessation, TNP Use, Individual High-Risk Situations, Environmental Re-design,
AP, BC, BV, TNP Use

AS, Review of Quit Plan/Progress, Termination Planning, Smoking and
Motivation, Lifestyle Change, Social Support, Relaxation Training, AP, BC, BV,
TNP Use

AS, Review of Quit Plan/Progress, Reflection, Long-term Trip-Ups, Review CRT
Model, Withdrawal, Relapse Prevention, AP, BC, BV, TNP Use, EOT assessment

Same as in the CBT condition

AS, Hypertension: Description, Risk Factors, Symptoms, Diagnosis, Prevention,
Treatment, Talking to Your Doctor, TNP Use

AS, Heart Disease and Heart Attacks: Description, Risk Factors, Symptoms,
Diagnosis, Treatment, Talking to Your Doctor, TNP Use

AS, Type II Diabetes: Description, Risk Factors, Symptoms, Diagnosis,
Prevention, Treatment, Talking to Your Doctor, TNP Use

AS, Stroke: Description, Risk Factors, Symptoms, Diagnosis, Prevention,
Treatment, Talking to Your Doctor, TNP Use

AS, Colon and Rectal Cancer: Description, Risk Factors, Symptoms, Diagnosis,
Prevention, Treatment, Talking to Your Doctor, TNP Use

AS, Respiratory Conditions and Asthma: Description, Risk Factors, Symptoms,
Diagnosis, Prevention, Treatment, Talking to Your Doctor, TNP Use

AS, Lung Cancer: Description, Risk Factors, Symptoms, Diagnosis, Prevention,
Treatment, Talking to Your Doctor, TNP Use

AS, Sensory Conditions, Vision, Hearing, and Taste: Description, Risk Factors,
Symptoms, Diagnosis, Prevention, Treatment, Talking to Your Doctor, TNP Use,
EOT assessment
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Table 2
Measures administered at each time point.

Contemporary Clinical Trials 68 (2018) 127-132

Measure

Intra-
Treatment

Baseline EOT | 3,6, 12-Month

Follow-Up

Demographics

Tobacco Smoking History, and Nicotine Dependence [19]

Perceived Stress [20, 21]

Depressive Symptoms [22]

Ethnic Discrimination [23]

Nicotine Withdrawal and Smoking Urges [24, 25]

Intervention Evaluations [17]

Group Climate [27]

Breath CO

Saliva Cotinine

Saliva Cortisol

Nicotine Patch Use

Tobacco Use [26]

electronic cigarettes and other tobacco products. Psychosocial assess-
ments include the Perceived Stress Scale [20,21], Center for Epide-
miological Studies Depression Scale [22], and the General Ethnic Dis-
crimination Scale [23].

2.7.2. Intra-intervention

At each group session, assessments include weight, breath carbon
monoxide (CO), the Minnesota Withdrawal Scale, and the
Questionnaire of Smoking Urges-Brief Scale [24,25]. Participants also
record number of cigarettes per day and nicotine patch use since the
previous session using timeline follow-back calendars [26].

2.7.3. End-of-therapy (EOT)

At session 8, measures include perceived stress, depressive symp-
toms, nicotine withdrawal, height, and weight. Participants also rate
the intervention using a scale developed in a previous study [17], and
complete the Group Climate Questionnaire [27].

2.7.4. Bio-verification of smoking status

Saliva cotinine levels are assessed at baseline, and to confirm self-
reported cessation at the 3-, 6-, and 12-month follow-ups, with =7 ng/
ml distinguishing smokers from nonsmokers [28]. Breath CO testing
occurs at each in-person meeting, with levels of =8 ppm distinguishing
smokers from nonsmokers [29].

2.7.5. Salivary cortisol

Saliva samples for cortisol analyses are collected at baseline, the
EOT, and at the 3-, 6-, and 12-month follow-ups. Participants are pro-
vided with the needed materials and trained in saliva collection pro-
cedures at orientation and prior to each assessment. They are asked to
collect saliva four times throughout the day (waking, 30 min post-
waking, 4 pm, and 6:30 pm), and to record hours of sleep, food con-
sumption, and exercise within the past hour. Saliva samples are stored
in the lab freezers. Inmunoassay procedures are used to determine
cortisol levels using the Salimetrics high sensitivity kit (State College,
PA).

2.8. Statistical power

A priori sample size analyses were based on our previous research
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[15,17]. This work observed large effect sizes when comparing changes
in perceived stress by race/ethnicity (Cohen's d = —0.67, African
Americans vs. Whites; Cohen's d = —0.69, Hispanics vs. Whites) and
depressive symptoms from baseline to the EOT (Cohen's d = —0.56,
African Americans vs. Whites; Cohen's d = —0.47, Hispanics vs.
Whites) [15]. Based on these effect sizes and power = 0.80, this re-
quires 60 participants per racial/ethnic group. We also observed
medium to large effect sizes in previous research examining cessation
rates following CBT in diverse samples, which found 51% 7-day ppa at
the EOT in the CBT condition, and 27% in the GHE condition [17], and
intent-to-treat 7-day ppa of 55% at the EOT, 38% at 3-months, 37% at
6-months, and 20% at 12-months [15]. Thus, we estimated small to
medium effect sizes for cessation-specific associations among racial/
ethnic categories by condition, Cohen's w = 0.30, df =5, and
power = 0.80, requiring 151 participants. Given the longitudinal study
design, we are able to utilize statistical models for analyzing long-
itudinal data with repeated assessments (i.e., all observations included
in a single model). Our final sample size target of 180 participants, will
yield 720 observations (four smoking status assessments per partici-
pant) and power = 0.80 with two-sided significance level of 5% to
evaluate interactions between intervention condition and race/ethni-
city on cessation at 12-months (i.e., generalized linear mixed models).

2.9. Statistical analyses

Preliminary analyses will include descriptive statistics on baseline
variables. Significant differences in demographic factors by condition
and/or race/ethnicity (e.g., socioeconomic status, cotinine levels, body
weight) will be controlled in subsequent analyses. Pattern mixture
analyses will examine completion of assessments (i.e., missing data),
and racial/ethnic differences in baseline characteristics using chi-
squared and two-sided Wilcoxon and Kruskal-Wallis tests.
Transformations of the data to meet statistical assumptions will be
undertaken when indicated. Alpha will be set at 0.05, and for the ex-
ploratory analysis, adjusted using a Holm-Bonferroni correction. Given
the longitudinal design of the trial, some attrition over the 13-months
from baseline to the 12-month follow-up is anticipated. Missing values
will be handled with maximum likelihood estimation. To examine the
impact of CBT on perceived distress (hypothesis 1), analyses of covar-
iance (adjusted for baseline variables) will test the effects of (a)
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condition and (b) race/ethnicity on perceived stress and depressive
symptoms. Difference scores will be compared to examine pre-to-post
change in perceived stress and depressive symptoms. An interaction
term will evaluate the variation in distress reported in each condition
by race/ethnicity. To test the efficacy of CBT for eliminating smoking
cessation disparities (hypothesis 2), generalized linear mixed models
(GLMMs), adjusted for site and covariates (e.g., baseline differences),
will test the effect of (a) intervention condition and (b) race/ethnicity
on the primary cessation outcome, biochemically-confirmed 7-day ppa.
Specifically, we will examine the 12-month longitudinal effect of
treatment. GLMMs will also test interactions between condition, time,
and race/ethnicity on 7-day ppa. GLMMs will adjust for correlated
longitudinal assessment and correlation within study sites through
random effects. Hierarchical logistic regression, controlling for covari-
ates and clustering factors, will test intervention effects at the 6-month
follow-up. Analyses of conditional indirect effects, or moderated med-
iation, will test changes in stress and depressive symptoms as mediators
of the relationship between condition and smoking status (which are
hypothesized to be moderated by race/ethnicity). For all tests, intent-
to-treat analyses will be conducted. Finally, we will explore change in
physiological distress as an underlying mechanism for the effects of CBT
by race/ethnicity (hypothesis 3). Slopes of cortisol level (i.e., rate of
change over the course of the day) will be computed for each partici-
pant and comparisons by race/ethnicity will be analyzed using analyses
of covariance. Area under the curve (AUC) analyses will be conducted
to measure the pitch of the diurnal cortisol slope. Distress reduction is
indicated by a decreased AUC and an increase in the negative pitch of
the diurnal slope. Salivary cortisol slopes will be examined as a med-
iator of the relationship between condition and smoking status in the
overall sample and by race/ethnicity using moderated mediation
techniques. All of the statistical analyses will be carried out using SAS
(SAS Institute Inc., Cary, NC) or R (R Foundation for Statistical
Computing, Vienna, Austria. http://www.R-project.org/) statistical
softwares.

3. Discussion

While CBT is considered the gold standard treatment for tobacco
dependence, racial/ethnic minority smokers have been under-
represented in this literature. Only recently has an emerging literature
found that CBT may be generalizable to minority smokers [15,17]. The
primary innovations of this RCT include the focus on eliminating racial/
ethnic disparities in cessation, and the consideration of biobehavioral
distress processes as underlying mechanisms for cessation outcomes.
The question here is not whether CBT works, but whether it works in
the context of disparities. If our hypotheses are supported, findings will
have implications for models of health disparity reduction and elim-
ination, policies on access to care in underserved communities, and the
development and dissemination of tobacco interventions designed for
racial/ethnic minority populations.

Racial/ethnic disparities in tobacco cessation and health have
shown little to no change decades after their initial documentation
[30,31]. Clinical trials designed to test interventions and conduct trans-
group comparisons are important to assess generalizability and to move
the field forward. U.S. racial/ethnic minority smokers report high levels
of multiple stressors (e.g., neighborhood, family, relationship and work
stress, discrimination, financial concerns, discrimination, and child-
hood adversity) [8]. However, the tobacco literature has not adequately
considered the roles of stress and depressive symptoms on cessation
across racial/ethnic groups and none have done so in an RCT. Inter-
ventions that address these concerns have the potential to reduce or
eliminate disparities in cessation. CBT-specific techniques may alleviate
the high distress in treatment-seeking racial/ethnic minority smokers,
thus facilitating equity in smoking cessation rates across populations
[15].

The allostasis model of health describes the negative consequences
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of chronically elevated distress, known as “weathering,” which con-
tribute to racial health disparities [5]. Physiological distress is com-
monly assessed by cortisol level, a peripheral biomarker of neu-
roendocrine functioning. The literature on racial/ethnic differences in
hypothalamic-pituitary-adrenal (HPA) axis is scant. However, there is
initial evidence of dysregulation among African Americans, such as
lower cortisol secretions following a common stressor [32] and flatter
slopes throughout the day [5] compared to Whites, and lower awa-
kening cortisol and a flatter slope compared to Hispanics [33]. This
pattern suggests high cumulative stress exposure and hormonal dysre-
gulation (i.e., allostatic load) [34]. Little is known about the links be-
tween tobacco cessation, the stress induced by nicotine withdrawal, and
HPA axis functioning across racial/ethnic groups. This study will be the
first to measure HPA functioning and investigate the relationship be-
tween stress and cessation among treatment-seeking, racially/ethni-
cally diverse smokers.

There are a few challenges and potential limitations with this study.
This is an intensive behavioral intervention that may not attract some
smokers. As such, findings may be less generalizable to smokers who
would prefer to quit without professional assistance or in the context of
a formal cessation group. However, the interventions being tested are
designed for smokers interested in cessation, and do not include the
motivational components that might be important for ambivalent
smokers or those not ready to make a quit attempt. Moreover, the in-
terventions being tested do not address the needs of individuals with
serious mental illnesses (e.g., schizophrenia or bipolar disorder), and
thus may not generalize to this subset of smokers. The study is seeking
to recruit equal proportions of White, African American, and Hispanic
smokers, which could be a challenge. The demographics of the two
study sites suggest that Hispanic participants will be enrolled primarily
in South Florida, and the majority of white smokers will be recruited in
Tampa Bay, Florida. Both locations are expected to enroll comparable
proportions of African American participants. Careful attention to ac-
crual of the target populations and moderately aggressive recruitment
and retention strategies are necessary.

Notwithstanding the potential limitations, this study will make an
important contribution to the literature. Taken together, the logic of the
proposed study is that if baseline distress is elevated in racial/ethnic
minority smokers (indicated by high perceived stress and depressive
symptoms) and cortisol slope is flatter (indicating HPA dysregulation
and susceptibility to health problems), and CBT lowers self-reported
distress, then CBT (vs. GHE) will reduce disparities in smoking cessation
as a function of reduced perceived and physiological distress in racial/
ethnic minorities over time, whereas these distress changes will be less
salient for Whites. If our hypotheses are supported, this trial will set the
stage for larger scale studies to elucidate these relationships and reduce
health disparities.

Acknowledgements

We gratefully acknowledge the Florida Department of Health,
James and Esther King Biomedical Research Program for funding this
study (5JK01). We also thank Quitville research staff for their con-
tributions to the study.

References

[1] M. Stahre, K.S. Okuyemi, A.M. Joseph, S.S. Fu, Racial/ethnic differences in menthol
cigarette smoking, population quit ratios and utilization of evidence-based tobacco
cessation treatments, Addiction 105 (Suppl. 1) (2010) 75-83.

B.S. McEwen, Stress, adaptation, and disease. Allostasis and allostatic load, Ann. N.
Y. Acad. Sci. 840 (1998) 33-44.

N. Slopen, E.Z. Kontos, C.D. Ryff, J.Z. Ayanian, M.A. Albert, D.R. Williams,
Psychosocial stress and cigarette smoking persistence, cessation, and relapse over
9-10 years: a prospective study of middle-aged adults in the United States, Cancer
Causes Control 24 (10) (2013) 1849-1863.

M.W. Hooper, E.A. Baker, M.D. McNutt, Racial/ethnic differences among smokers:
revisited and expanded to help seekers, Nicotine Tob. Res. 16 (5) (2014) 621-625.

[2]

[3]

[4]

Downloaded for Anonymous User (n/a) at JOHNS HOPKINS UNIVERSITY from ClinicalKey.com by Elsevier on February
06, 2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



M. Webb Hooper et al.

[5]

[6]

71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

M.L. Skinner, E.A. Shirtcliff, K.P. Haggerty, C.L. Coe, R.F. Catalano, Allostasis model
facilitates understanding race differences in the diurnal cortisol rhythm, Dev.
Psychopathol. 23 (4) (2011) 1167-1186.

C.J. Berg, M. Kirch, M.W. Hooper, D. McAlpine, L.C. An, M. Boudreaux,

J.S. Ahluwalia, Ethnic group differences in the relationship between depressive
symptoms and smoking, Ethn. Health 17 (1-2) (2012) 55-69.

1. Corral, H. Landrine, Racial discrimination and health-promoting vs damaging
behaviors among African-American adults, J. Health Psychol. 17 (8) (2012)
1176-1182.

N. Slopen, L.M. Dutra, D.R. Williams, M.S. Mujahid, T.T. Lewis, G.G. Bennett,
C.D. Ryff, M.A. Albert, Psychosocial stressors and cigarette smoking among African
American adults in midlife, Nicotine Tob. Res. 14 (10) (2012) 1161-1169.

M.S. Businelle, D.E. Kendzor, T.J. Costello, L. Cofta-Woerpel, Y. Li, C.A. Mazas,
J.I. Vidrine, L.R. Reitzel, P.M. Cinciripini, J.S. Ahluwalia, et al., Light versus heavy
smoking among African American men and women, Addict. Behav. 34 (2) (2009)
197-203.

C.J. Berg, J.L. Thomas, H. Guo, L.C. An, K.S. Okuyemi, T.C. Collins, J.S. Ahluwalia,
Predictors of smoking reduction among blacks, Nicotine Tob. Res. 12 (4) (2010)
423-431.

B.K. Manning, D. Catley, K.J. Harris, M.S. Mayo, J.S. Ahluwalia, Stress and quitting
among African American smokers, J. Behav. Med. 28 (4) (2005) 325-333.

R.B. Hayes, B. Borrelli, Differences between Latino daily light and heavier smokers
in smoking attitudes, risk perceptions, and smoking cessation outcome, Nicotine
Tob. Res. 15 (1) (2013) 103-111.

Y. Castro, T.J. Costello, V. Correa-Fernandez, W.L. Heppner, L.R. Reitzel, L. Cofta-
Woerpel, C.A. Mazas, P.M. Cinciripini, D.W. Wetter, Differential effects of depres-
sion on smoking cessation in a diverse sample of smokers in treatment, Am. J. Prev.
Med. 41 (1) (2011) 84-87.

D.E. Kendzor, M.S. Businelle, L.R. Reitzel, Y. Castro, J.I. Vidrine, C.A. Mazas,
P.M. Cinciripini, C.Y. Lam, C.E. Adams, V. Correa-Fernandez, et al., The influence of
discrimination on smoking cessation among Latinos, Drug Alcohol Depend. 136
(2014) 143-148.

M. Webb Hooper, S.K. Kolar, Distress, race/ethnicity and smoking cessation in
treatment-seekers: implications for disparity elimination, Addiction 110 (9) (2015)
1495-1504.

T.H. Brandon, A.L. Copeland, Z.L. Saper, Programmed therapeutic messages as a
smoking treatment adjunct - reducing the impact of negative affect, Health Psychol.
14 (1) (1995) 41-47.

M.S. Webb, D.R. de Ybarra, E.A. Baker, .M. Reis, M.P. Carey, Cognitive-behavioral
therapy to promote smoking cessation among African American smokers: a ran-
domized clinical trial, J. Consult. Clin. Psychol. 78 (1) (2010) 24-33.

M.C. Fiore, C.R. Jaen, T.B. Baker, W.C. Bailey, G. Bennett, N.L. Benowitz,

B.A. Christiansen, M. Connell, S.J. Curry, S.F. Dorfman, et al., A clinical practice
guideline for treating tobacco use and dependence: 2008 update - a US public
health service report, Am. J. Prev. Med. 35 (2) (2008) 158-176.

132

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Contemporary Clinical Trials 68 (2018) 127-132

T.F. Heatherton, L.T. Kozlowski, R.C. Frecker, K.O. Fagerstrom, The Fagerstrom test
for nicotine dependence - a revision of the Fagerstrom Tolerance Questionnaire, Br.
J. Addict. 86 (9) (1991) 1119-1127.

S. Cohen, T. Kamarck, R. Mermelstein, A global measure of perceived stress, J.
Health Soc. Behav. 24 (4) (1983) 385-396.

S. Cohen, D. Janicki-Deverts, Who's stressed? Distributions of psychological stress in
the United States in probability samples from 1983, 2006, and 20091, J. Appl. Soc.
Psychol. 42 (6) (2012) 1320-1334.

L.S. Radloff, The CES-D scale: a self-report depression scale for research in the
general population, Appl. Psychol. Meas. 1 (3) (1977) 385-401.

H. Landrine, E.A. Klonoff, I. Corral, S. Fernandez, S. Roesch, Conceptualizing and
measuring ethnic discrimination in health research, J. Behav. Med. 29 (1) (2006)
79-94.

J.R. Hughes, D. Hatsukami, Signs and symptoms of tobacco withdrawal, Arch. Gen.
Psychiatry 43 (3) (1986) 289-294.

L.S. Cox, S.T. Tiffany, A.G. Christen, Evaluation of the brief questionnaire of
smoking urges (QSU-brief) in laboratory and clinical settings, Nicotine Tob. Res. 3
(1) (2001) 7-16.

R.A. Brown, E.S. Burgess, S.D. Sales, D.M. Evans, .W. Miller, Reliability and va-
lidity of a smoking timeline follow-back interview, Psychol. Addict. Behav. 12 (2)
(1998) 101-112.

K.R. MacKenzie, The clinical application of a Group Climate measure, in: R.R. Dies,
MacKenzie KR (Eds.), Advances in Group Psychotherapy: Integrating Research and
Practice, International Universities Press, New York, 1938, pp. 159-170.

D.B. Abrams, M.J. Follick, L. Biener, K.B. Carey, J. Hitti, Saliva cotinine as a
measure of smoking status in field settings, Am. J. Public Health 77 (7) (1987)
846-848.

N.AK. Benowitz, S. Hall, A. Hansson, J.E. Henningfield, R.D. Hurt, P. Jacob,

M.J. Jarvis, J. LeHouezec, E. Lichtenstein, J. Tsoh, W. Velicer, Biochemical ver-
ification of tobacco use and cessation, Nicotine Tob. Res. 4 (2002) 149-159.

F. Burbank, J.F. Fraumeni Jr., U.S. cancer mortality: nonwhite predominance, J.
Natl. Cancer Inst. 49 (3) (1972) 649-659.

Agency for Healthcare Research and Quality, 2016 National Healthcare Quality and
Disparities Report, Agency for Healthcare Research and Quality, Rockville, MD,
2017.

R.Y. Chong, M. Uhart, M.E. McCaul, E. Johnson, G.S. Wand, Whites have a more
robust hypothalamic-pituitary-adrenal axis response to a psychological stressor
than blacks, Psychoneuroendocrinology 33 (2) (2008) 246-254.

S.F. Suglia, J. Staudenmayer, S. Cohen, M.B. Enlow, J.W. Rich-Edwards,

R.J. Wright, Cumulative stress and cortisol disruption among black and Hispanic
pregnant women in an urban cohort, Psychol. Trauma 2 (4) (2010) 326-334.

R. Rosmond, P. Bjorntorp, The hypothalamic-pituitary-adrenal axis activity as a
predictor of cardiovascular disease, type 2 diabetes and stroke, J. Intern. Med. 247
(2) (2000) 188-197.

Downloaded for Anonymous User (n/a) at JOHNS HOPKINS UNIVERSITY from ClinicalKey.com by Elsevier on February
06, 2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



