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Intensive tobacco treatment programs offer many advantages relative to other treatment

options, particularly for more complex patients, e.g., highly nicotine dependent, or those

with medical and psychiatric symptoms and disorders. Efforts to better understand those

who choose to enroll in these programs, particularly regarding the characteristics they

possess known to mediate outcomes, are important considerations in tailoring available

services. In this study, we examined how participants differed on key descriptive and

tobacco use variables within race (i.e., African-American, Caucasian) and sex subgroups.

Baseline characteristics from a large group of consecutive program enrollees were

examined across targeted subgroups. Strong racial effects and some sex effects were

noted for marital status, education, employment and health insurance status, alcohol

consumption, presence of medical and psychiatric disorders, as well as participant

tobacco use patterns and tobacco use rates of family, friends and coworkers. The

differences in participant tobacco use measures across race and sex factors remained

significant after adjusting for the confounding effects of all other covariates. These

findings have implications for characterizing key patient subgroups who present at

tobacco treatment clinics. Such information may contribute to options for tailoring

treatment regimens.

Keywords: tobacco treatment, racial differences, gender differences, demographic factors, tobacco use

INTRODUCTION

Tobacco use remains the most preventable cause of death and disability in the USA and globally
(1, 2). In the long term, substantially reducing the number of new users is essential to ending the
tobacco epidemic. In the short-to-medium term, evidence-based treatments have been shown to
effectively increase quit rates, reduce morbidity and mortality, and contain healthcare costs, such
that tobacco intervention remains the gold standard of cost effectiveness (3–9).

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2019.00112
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2019.00112&domain=pdf&date_stamp=2019-03-21
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles
https://creativecommons.org/licenses/by/4.0/
mailto:tjpayne1@umc.edu
https://doi.org/10.3389/fpsyt.2019.00112
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00112/full
http://loop.frontiersin.org/people/496185/overview
http://loop.frontiersin.org/people/553077/overview
http://loop.frontiersin.org/people/673518/overview
http://loop.frontiersin.org/people/671346/overview
http://loop.frontiersin.org/people/8067/overview
http://loop.frontiersin.org/people/497128/overview


Payne et al. Enrollee Characteristics in Tobacco Treatment

A variety of characteristics have been identified as negative
predictors for successfully achieving abstinence. These include
a high level of nicotine dependence, presence of co-morbid
psychiatric and substance dependence disorders, greater
psychological distress, lower socioeconomic status / education
level / income, lower levels of social support, and increased
alcohol consumption, among others (10–16). Most of this
evidence is based on samples of community smokers, or those
being seen in outpatient medical services [e.g., (17)]. There
have been far fewer efforts to evaluate the characteristics of
those enrolling in more intensive tobacco treatment programs.
Foulds et al. (18) noted that several factors predicted 26-week
outcome in 1,021 tobacco treatment clinic enrollees, including
demographics (age, education, number of children, insurance
status), as well as tobacco-related factors (time to first use of
tobacco, night awakening to smoke, readiness to quit, number
of clinic contacts). Of interest was the fact that no sex effect was
detected; and while there was a short-term race effect, this was
no longer evident in the 6-month multivariate analysis. In an
unpublished report of the NJ Quitcenters outcomes for a diverse
population clients, no sex effect was noted, but Caucasians were
more successful quitting at 6-month follow-up than African-
Americans (19). Burke et al. (20) conducted a similar study with
a much larger sample (N = 6,824), and also noted that expected
factors were associated with treatment outcome. However,
given the focus of the study, baseline characteristics were
incorporated primarily for their value as covariates in treatment
outcome analyses. In addition, all participants were enrolled at
a single site, limiting study generalizability. Analyses of patient
subgroups were limited. Sheffer et al. (21) conducted a treatment
outcome predictor study of 2,350 patients enrolled in multiple
statewide clinic sites. An in-depth analysis of similar baseline
factors as predictors was conducted, and greater detail regarding
those factors was provided relative to other research. The sample
was primarily white and married, low income, had a partner
who smoked, achieved less than high school education, had a
lengthy smoking history, was highly nicotine dependent and
reported elevated levels of stress. Most were highly motivated to
quit tobacco. Sheffer et al. (22), in comparing in-person enrollees
to telephone quitline callers, noted similar characteristics across
samples. Once again, both of these studies included a primarily
Caucasian sample, and conducted minimal subgroup analyses.

In an attempt to improve treatment outcomes, a more in-
depth examination of key presenting characteristics is needed.
In particular, understanding how such factors differentially
characterize key population subgroups should more readily
allow for intervention tailoring. As the need for and value of
intensive Tobacco Treatment Specialist-based services becomes
more widely acknowledged and employed, such data will become
increasingly important in our efforts to triage individuals
to achieve maximal outcomes and enhance cost effectiveness
/ benefit.

This study represents an attempt to begin to fill this knowledge
gap by conducting an in-depth analysis of key characteristics in
a large treatment-seeking sample. Such findings can improve our
understanding of those who attend programs, as well as establish
a baseline against which future studies may be compared. Our

primary goal was to examine the degree to which important
descriptive and tobacco use characteristics identified in previous
research differed among racial and sex subgroups when examined
in our statewide treatment sample.

MATERIALS AND METHOD

Participants
All English-speaking tobacco users aged 18 years or older who
identified as African-American (AA) or European-American
(EA) and enrolled for treatment of tobacco dependence at any of
our 21 sites across the state of Mississippi from 2009 to 2012 were
included. Participants were excluded from treatment if they were
unable to participate in a self-management oriented intervention
(e.g., had an unstable, serious psychiatric, or medical condition).

Tobacco Dependence Treatment
Participants who enrolled in the ACT Center Statewide Network
of Tobacco Treatment Clinics were informed that this program
provided standardized, evidence-based, multicomponent
cognitive-behavioral therapy plus medication for tobacco
dependence. The intervention approach is consistent with
the tenets of the U.S. Public Health Service Clinical Practice
Guideline (5). The treatment is similar to that provided in other
statewide programs (19, 21, 22), and consisted of 6 weekly closed
group 60–75min sessions of manual-driven, multicomponent,
cognitive-behavioral therapy, followed by approximately six
individual follow-up sessions scheduled through 1-year post-
treatment. Participants provided an expired breath sample at
each visit for measurement of carbon monoxide, and were given
the option of using medications. Medication options included
nicotine replacement, bupropion, and varenicline, either alone or
in combination, typically for a 3–6month duration. All treatment
was provided at no cost to participants, utilizing funds allocated
from the state master settlement agreement, and awarded via
legislative appropriation and a grant from the Mississippi State
Department of Health Office of Tobacco Control. All treatment
programs were housed within outpatient services of 18 medical
centers or 3 large outpatient clinics. Locations were distributed
across the state in urban, suburban, and rural locations.

Procedures
Tobacco users typically had an initial contact with a clinic
site by telephone. Most sought treatment services based on
friend or family recommendation, or direct referral by a
healthcare provider. All were scheduled for an intake, at which
time informed consent for treatment was obtained, followed
by administration of assessment measures via computer or
on paper per the participants’ preference and the resources
available at the treatment site. Assistance was provided as
needed. Administration time typically ranged from 30 to 45min.
Shortly after the assessment was completed, participants met
with a Certified Tobacco Treatment Specialist who discussed
the assessment findings, described the treatment program, and
scheduled participants for their first treatment session.
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Measures
The components of the ACT Center comprehensive self-
report intake assessment addressed in this study included:
(a) demographic characteristics, (b) medical and psychiatric
history, (c) tobacco use history, (d) Fagerström Test for Nicotine
Dependence (FTND; (23)), (e) tobacco use by friends, family,
and coworkers, and (f) alcohol consumption (typical number of
standard drinks consumed per week).

Data Analysis
Descriptive analyses were conducted on all measures and are
reported as means and standard deviations, or frequencies.
Tobacco use measures included menthol use, FTND score,
age at smoking initiation, age when starting regular smoking,
number of years of regular smoking, average daily smoking
rate, maximum daily smoking rate, and age when achieved
maximum daily rate. Menthol use was considered as a binary
outcome in logistic regression and all other tobacco use measures
as continuous outcomes in the linear regression. The primary
interest in the regression analyses was to evaluate the effects
of race, sex, and their interaction on these outcomes. The
analyses were further adjusted for the impact of potentially
confounding factors, including age, education, marital status,
employment, insurance status, number of smokers in household,
spouse/partner use of tobacco, and percent of friends and
coworkers using tobacco. All participants enrolled in the
study period were included in the univariate analyses and
those with missing data were excluded from multivariable
analyses (<5%). Results from multivariable regression analyses
were expressed as odds ratios for menthol use and mean
difference for continuous tobacco use outcomes along with
their corresponding 95% confidence intervals [CI]. A p-value <

0.05 was considered statistically significant. Stata (version 12.1;
Stata Corporation, College Station, TX) was used to conduct all
statistical analyses.

RESULTS

Sample Characteristics
All demographic and other descriptive variables were
significantly different by Race × Sex at p < 0.001 except
where indicated (Table 1). Participants (N = 11,292) were
a socio-demographically diverse group of primarily middle-
aged men and women. Only 16% rated their health as very
good, 4% as excellent, and 79% fair to good. Average BMI
was in the overweight range (28.7 [6.8] kg/m2). Most (53%)
had achieved a high school education, with 19% attaining a
college degree. Only 41% were full-time employed, and 8%
part-time. Significant differences were also noted across all
medical and psychiatric conditions except kidney disease,
and more than 30% of the sample reported lung disease,
cardiovascular disease, and high blood pressure. Significant
rates were also endorsed for allergies (27%), mental health
conditions (18%), and diabetes (12%). Importantly, 46%
reported feeling depressed for 2 weeks in the past 12 months
(screening item for major depressive disorder), 39% reported
ongoing depressive symptoms over the past 2 years, 42% had

received treatment for depression, 39% had received treatment
for anxiety, and 16% had received treatment for other psychiatric
conditions. Twenty-nine percent had no health insurance,
29% were on Medicaid and/or Medicare, and 43% reported
private insurance.

AA participants were older than EA, and about twice as many
were single. A smaller percentage of AA men had attained a
college degree or higher relative to other groups. AA males were
least likely to be full-time employed, and EA males were most
likely. There was no difference across groups in the percentage
possessing health insurance, but approximately twice as many
AA participants were enrolled in Medicaid, while EAs were more
likely to have private insurance.

Regarding measures of health, more EA smokers reported
their overall health as excellent or good relative to AA smokers,
although all values were fairly low. AA women had a higher
mean BMI compared with others, and 13% were classified as
obese. EA participants indicated higher rates of chronic lung
and respiratory disorders, whereas diabetes and hypertension
were endorsed by AA participants at nearly twice the rate of
EA participants.

A greater percentage of AA participants were current drinkers,
however overall reported consumption levels weremodest. Twice
as many men than women reported a history of drug or alcohol
dependence; there were no racial differences. EAwomen reported
a higher frequency of mental health diagnoses (23%) than all
other groups (Table 1).

Participant Tobacco Use
All participant tobacco use measures were significantly different
by Race x Sex at p < 0.001 (Table 2). Participants were
overall highly dependent on tobacco with a mean FTND
score of 5.6 (2.3) and an average of 27.3 (13.0) years of
regular smoking, starting at age 16.0 (4.7), and becoming
regular smokers at 18.1 (5.4) years. The average number
of cigarettes smoked per day in the past year was 20.9
(10.6), and 38% of participants reported smoking menthol
cigarettes. A large proportion of participants lived with spouses
/ partners who smoked (40%), 41% indicated working in
an environment where 25% or more co-workers smoked,
and 77% indicated that 25% or more of their friends
smoked (Table 2).

Compared with EA participants, AAs reported approximately
one less year of regular smoking, despite being ∼2 years
older. AA men started smoking on average 1.2 years later, and
started smoking regularly on average 1.4 years later relative
to EA men; AA women started smoking 2.0 years later, and
started smoking regularly 2.1 years later, relative to EA women.
Compared with EA men, AA men reported smoking about
8 fewer cigarettes per day in the past year, their maximum
daily number of cigarettes was 9 fewer, and that level was
reached 0.6 years later. Compared with EA women, AA women
reported smoking on average about 6 fewer cigarettes daily
in the past year, their maximum daily number of cigarettes
was about 13 fewer and that level was reached 1.7 years
later. Consistent with these data, the average FTND total score
was about 0.9 point lower in AA men, and about 0.7 point
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TABLE 1 | Descriptive characteristics.

Total

N = 11,292

AA Men

N = 982 (8.7%)

AA Women

N = 1,661

(14.7%)

EA Men

N = 3,200

(28.3%)

EA Women

N = 5,449

(48.3%)

Age [Mean (SD)] 47.85 (12.7) 48.91 (12.92) 49.78 (11.42) 47.30 (13.31) 47.38 (12.6)

AGE, CATEGORY

18–34 2,078 (18%) 156 (16%) 207 (12%) 670 (21%) 1,045 (19%)

35–64 8,240 (73%) 738 (75%) 1,334 (80%) 2,229 (70%) 3,939 (73%)

65+ 935 (08%) 86 (09%) 118 (07%) 285 (09%) 446 (08%)

EDUCATION

Up to 11th grade 1,787 (16%) 264 (27%) 328 (20%) 507 (16%) 688 (13%)

GED 1,378 (12%) 75 (08%) 166 (10%) 402 (13%) 735 (14%)

HSD /Some College 5,909 (53%) 521 (54%) 836 (51%) 1,676 (53%) 2,876 (53%)

College graduate (4 year) or

higher

2,117 (19%) 110 (11%) 310 (19%) 586 (18%) 1,111 (21%)

MARITAL STATUS

Single 2,595 (23%) 338 (35%) 689 (42%) 690 (22%) 878 (16%)

Married /Living Together 5,431 (48%) 435 (44%) 431 (26%) 1,846 (58%) 2,719 (50%)

Separated /Divorced /Widowed 3,226 (29%) 206 (21%) 534 (32%) 657 (21%) 1,829 (34%)

EMPLOYMENT

Full-time 4,580 (41%) 313 (32%) 580 (36%) 1,513 (48%) 2,174 (40%)

Part-time 846 (08%) 63 (07%) 135 (08%) 190 (06%) 458 (08%)

Student /Homemaker /Retired

/Disabled

4,469 (40%) 462 (48%) 697 (43%) 1,102 (35%) 2,208 (41%)

Unemployed 1,262 (11%) 131 (14%) 218 (13%) 361 (11%) 552 (10%)

INSURANCE

Commercial 3,401 (35%) 189 (23%) 362 (25%) 1,053 (39%) 1,797 (38%)

Medicaid 846 (09%) 104 (13%) 210 (15%) 135 (05%) 397 (08%)

Medicare 1,153 (12%) 112 (14%) 146 (10%) 359 (13%) 536 (11%)

Medicare + Medicaid 764 (08%) 116 (14%) 187 (13%) 162 (06%) 299 (06%)

None 2,779 (29%) 222 (28%) 394 (28%) 784 (29%) 1,379 (29%)

Other 741 (08%) 62 (08%) 131 (09%) 222 (08%) 326 (07%)

ALCOHOL DRINKING STATUS

Current 4,450 (41%) 478 (51%) 665 (42%) 1,347 (44%) 1,960 (37%)

Former 4,255 (39%) 366 (39%) 576 (36%) 1,331 (43%) 1,982 (38%)

Never 2,132 (20%) 94 (10%) 353 (22%) 383 (13%) 1,302 (25%)

ALCOHOL CONSUMPTION PER WEEK

<1 2,285 (38%) 134 (22%) 343 (38%) 571 (32%) 1,237 (46%)

1–3 1,950 (32%) 206 (33%) 383 (43%) 481 (27%) 880 (32%)

4–7 790 (13%) 129 (21%) 107 (12%) 257 (14%) 297 (11%)

≥8 1,018 (17%) 153 (25%) 66 (07%) 500 (28%) 299 (11%)

OVERALL HEALTH

Excellent 347 (04%) 27 (03%) 30 (02%) 140 (05%) 150 (03%)

Very good 1,598 (16%) 111 (13%) 174 (12%) 474 (17%) 839 (17%)

Good 4,189 (42%) 330 (39%) 551 (39%) 1,194 (42%) 2,114 (44%)

Fair 2,905 (29%) 287 (34%) 542 (38%) 745 (26%) 1,331 (28%)

Poor 857 (09%) 83 (10%) 118 (08%) 265 (09%) 391 (08%)

BMI kg/m2 [Mean (SD)] 28.7 (6.79) 28.5 (6.25) 30.73 (7.44) 28.43 (5.96) 28.27 (7.03)

Obesity 1,279 (11%) 46 (05%) 212 (13%) 224 (07%) 797 (15%)

Lung /respiratory disease 3,748 (33%) 223 (23%) 499 (30%) 917 (29%) 2,109 (39%)

Cardiovascular disease* 3,543 (31%) 333 (34%) 550 (33%) 1,007 (31%) 1,653 (30%)

Diabetes 1,371 (12%) 163 (17%) 310 (19%) 322 (10%) 576 (11%)

High blood pressure 3,661 (32%) 478 (49%) 853 (51%) 943 (29%) 1,387 (25%)

(Continued)
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TABLE 1 | Continued

Total

N = 11,292

AA Men

N = 982 (8.7%)

AA Women

N = 1,661

(14.7%)

EA Men

N = 3,200

(28.3%)

EA Women

N = 5,449

(48.3%)

Cancer 898 (08%) 81 (08%) 137 (08%) 202 (06%) 478 (09%)

Mental health 2,039 (18%) 105 (11%) 226 (14%) 447 (14%) 1,261 (23%)

Alcohol/Substance abuse 791 (07%) 104 (11%) 74 (04%) 304 (10%) 309 (06%)

Kidney disease** 336 (03%) 34 (03%) 39 (02%) 94 (03%) 169 (03%)

Allergy 3,060 (27%) 127 (13%) 357 (21%) 690 (22%) 1,886 (35%)

Test for Race by Sex interaction p < 0.001 for all analyses, except *p < 0.05, **ns based on Likelihood-ratio test.

% calculated based on number of responses (missing data not included).

lower in AA women, compared with EA men and women,
respectively. Compared with EAs, four times as many AA
men and three times as many AA women smoked menthol
cigarettes (Table 2).

Tobacco Use by Others
All others’ tobacco use measures were also significantly different
by Race × Sex at p < 0.001. Approximately 6% more women
than men, and 14% more EA than AA participants stated that
their spouse/partner used tobacco. More men than women and a
greater number of EAs thanAAs reported that at least half of their
co-workers used tobacco. Twenty-eight percent of AA women
indicated that at least half of their friends used tobacco, compared
with 52–62% for the other groups (Table 2).

Multivariable Predictors of Tobacco
Use Factors
After adjusting for key confounding variables in themultivariable
regression analyses, the interactive effect of race and sex on
the tobacco use outcomes remained significant for all measures
except age starting regular smoking, number of years with regular
smoking, and age when reached maximum daily rate (Table 3).
Whether within men or women, AA and EA participants differed
significantly on all tobacco use outcomes. Likewise, men and
women differed in almost all outcomes within EA and AA
subgroups, except that for AAs no sex difference existed for
menthol use or FTND score. AA men and AA women were 3–
4 times more likely to smoke mentholated cigarettes than their
EA counterparts. AA men smoked regularly for an average of
2.5 years less than EA men; AA women smoked regularly for
an average of 2.9 years less than EA women. Compared with EA
men, AA men reported reaching their maximum daily number
of cigarettes about 1.3 years older. Otherwise the adjusted values
were similar to the unadjusted ones.

With respect to sex-related effects, men reported earlier
smoking initiation, as well as the age when smoking become
regular as compared with women. Men also smoked a higher
maximum daily number of cigarettes and reached this point
earlier, as well-smoked a higher average daily number of
cigarettes. Surprisingly, mean FTND score was lower for men,
although the difference was small. EA men were 20% less likely
than EA women to smoke mentholated cigarettes; no difference
was observed between AA men and women (Table 3).

DISCUSSION

This study examined characteristics of a large group of
participants enrolled in an intensive face-to-face tobacco
dependence treatment program, with an emphasis on the
influence of race and sex. An understanding of how patient
subgroups differ may have important implications for further
development and tailoring of treatment efforts to address the
specific needs of our patients, and thus maximize the chances of
successful outcome. This investigation supports previous work
demonstrating high utilization of intensive specialist tobacco
treatment options by individuals who present as highly nicotine
dependent and complex (18, 24, 25).

An overview of the entire sample reveals a pattern of
characteristics that depicts the average individual as middle-
aged, high-school educated, married and poor or lower middle
class. Participants were highly nicotine dependent, and had been
smoking for over 25 years, thus representing a significant at-
risk group for developing tobacco-related diseases. As expected,
a fairly high percentage of participants endorsed at least one
serious diagnosis known to be associated with chronic tobacco
use. Most were either self- or family-/healthcare provider
referred. In addition, a sizable portion indicated the presence of a
mental health or substance dependence condition. Such a profile
is indicative of individuals who are likely to have considerable
difficulty quitting tobacco, particularly on their own, or when
employing self-help or lower intensity interventions (26–29).
These findings support the general premise that intensive
treatment programs are needed to address the needs of this
segment of the tobacco-using population, and available evidence
indicates positive outcomes can be achieved [e.g., (25, 30)].
It is important to realize that that significant heterogeneity is
present among those seeking treatment services. For example,
a recent study in which characteristics of those enrolled
in an internet-based smoking cessation trial were examined
revealed these such individuals possessed a demographic
profile that differed significantly from the population studied
in the current study, particularly regarding indicators of
socioeconomic status and basic demographics (e.g., age and
race distributions) (31). Similarly, An et al. (24) reported
increased age and levels of nicotine dependence among those
receiving in-person treatment as compared with those in a web-
based program.
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TABLE 2 | Participant and others’ tobacco use factors.

Total

N = 11,292

AA Men

N = 982

(8.7%)

AA Women

N = 1,661

(14.7%)

EA Men

N = 3,200

(28.3%)

EA Women

N = 5,449

(48.3%)

PARTICIPANT

TOBACCO

USE

Menthol 4,057 (38%) 766 (83%) 1,281 (81%) 587 (20%) 1,423 (27%)

FTND 5.6 (02.26) 5.01 (02.19) 5.04 (02.13) 5.93 (02.26) 5.69 (02.26)

Age first cigarette 15.95 (04.72) 16.16 (04.12) 17.88 (05.15) 14.94 (03.84) 15.88 (04.93)

Age started smoking

regularly

18.09 (05.36) 18.28 (04.38) 20.22 (05.76) 16.91 (04.38) 18.09 (05.68)

Age reached maximum daily

rate

24.76 (09.73) 24.12 (08.34) 26.77 (10.04) 23.54 (08.71) 25.03 (10.29)

Maximum daily rate 34.65 (16.41) 26.39 (013.7) 22.21 (11.90) 43.62 (17.83) 34.81 (13.84)

Number years regularly

smoking

27.34 (13.03) 27.56 (13.57) 25.89 (12.57) 28.53 (13.89) 27.07 (12.52)

Average daily rate, past year 20.94 (10.61) 16.96 (09.88) 14.98 (08.52) 25.04 (11.76) 21.08 (09.53)

OTHERS’

TOBACCO

USE

NUMBER IN HOUSEHOLD

0 1,793 (16%) 195 (21%) 324 (20%) 458 (15%) 816 (15%)

1 3,236 (29%) 239 (25%) 440 (27%) 960 (31%) 1,597 (30%)

2-3 4,207 (38%) 352 (37%) 571 (35%) 1,254 (40%) 2,030 (38%)

4 or more 1,774 (16%) 160 (17%) 274 (17%) 454 (15%) 886 (17%)

SPOUSE/PARTNER TOBACCO USE

No 3,909 (36%) 540 (57%) 625 (39%) 1,270 (41%) 1,474 (28%)

Yes 4,363 (40%) 230 (24%) 498 (31%) 1,233 (39%) 2,402 (45%)

No Spouse/Partner 2,722 (25%) 183 (19%) 483 (30%) 619 (20%) 1,437 (27%)

% FRIENDS USING

Almost None 2,110 (19%) 149 (16%) 618 (38%) 410 (13%) 933 (18%)

25% 2,499 (23%) 256 (27%) 412 (25%) 687 (22%) 1,144 (22%)

50% 2,716 (25%) 227 (24%) 230 (14%) 895 (29%) 1,364 (26%)

75% 2,432 (22%) 170 (18%) 157 (10%) 817 (26%) 1,288 (24%)

100% 826 (07%) 92 (10%) 69 (04%) 229 (07%) 436 (08%)

No Friends 437 (04%) 61 (06%) 134 (08%) 89 (03%) 153 (03%)

% COWORKERS USING

Almost None 2,046 (19%) 131 (14%) 387 (25%) 485 (16%) 1,043 (20%)

25% 1,758 (16%) 161 (17%) 239 (15%) 551 (18%) 807 (15%)

50% 1,386 (13%) 119 (13%) 144 (09%) 534 (17%) 589 (11%)

75% 974 (09%) 87 (09%) 91 (06%) 389 (13%) 407 (08%)

100% 300 (03%) 31 (03%) 21 (01%) 117 (04%) 131 (03%)

No Coworkers 4,370 (40%) 407 (43%) 686 (44%) 1,018 (33%) 2,259 (43%)

Tests for all Race by Sex interaction p < 0.001 based on Likelihood-ratio test.

Although this study did not evaluate treatment effects,
differences across key characteristics suggest the value of
developing tailored treatment efforts, based on an improved
triaging algorithm. In this study, race effects were pronounced
and have implications for determining the relative emphasis of
specific treatment components. For example, more of our AA
participants had limited education, which has implications for
intervention presentation and resource development. All patients
with lower reading levels can benefit from educational pamphlets
at the appropriate reading level. Additionally, a good pamphlet
is culturally sensitive. In addition, evidence suggests targeted

information regarding NRT and other medications (32), and
specific strategies on tailoring treatment programs (33) have
been recommended. A greater focus on and consideration of
menthol products makes sense, given the high rates of use among
African-Americans, and its relationship to nicotine dependence
(34–36). Differences in marital status distribution may warrant
greater influence on dealing with home smoking policies, and
conjoint treatment options. Of course financial status has many
implications, including considerations of billing for services. The
high rates of medical and psychiatric disorders point to many
treatment issues, including medication choices, motivational
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TABLE 3 | Adjusted predictors of tobacco use for race by sex subgroups.

Factor Race comparisons

within sex

Sex comparisons

within race

p-value for

Race x Sex

Men

AA vs. EA

Women

AA vs. EA

AA

Men vs. Women

EA

Men vs. Women

Menthol use 3.98

(3.61, 4.40)

3.10

(2.90, 3.32)

ns 0.80

(0.71, 0.89)

0.0040

FTND score −0.99

(−1.20, −0.79)

−0.59

(−0.76, −0.42)

ns 0.20

(0.07, 0.33)

0.0022

Age 1st cigarette 1.21

(0.78, 1.65)

1.76

(1.41, 2.11)

−1.46

(−1.94, −0.98)

−0.92

(−1.18, −0.65)

0.0479

Age started smoking regularly 1.53

(1.06, 2.00)

1.99

(1.61, 2.37)

−1.55

(−2.07, −1.03)

−1.09

(−1.38, −0.81)

0.1248

ns

Number of years regularly smoking −2.46

(−3.17, −1.76)

−2.92

(−3.49, −2.35)

1.82

(1.04, 2.60)

1.37

(0.94, 1.80)

0.3096

ns

Average daily rate −7.72

(−8.70, −6.75)

−5.51

(−6.29, −4.73)

1.49

(0.41, 2.57)

3.71

(3.13, 4.29)

0.0003

Maximum daily rate −16.66

(−18.06, −15.25)

−11.93

(−13.06, −10.80)

4.11

(2.56, 5.66)

8.84

(7.99, 9.69)

<0.0001

Age reached maximum daily rate 0.95*

(0.06, 1.84)

1.27

(0.54, 2.00)

−1.83

(−2.82, −0.83)

−1.51

(−2.05, −0.97)

0.5768

ns

All comparisons for race or sex comparisons p < 0.001 except *p < 0.05; ns = non-significant (p > 0.05).

For race comparisons, positive results indicate higher values for AAs; negative results indicate higher values for EAs.

For sex comparisons, positive results indicate higher values for men; negative results indicate higher values for women.

The effects of race and sex on tobacco use outcomes were estimated from multivariable logistic regression for menthol use, and multivariable linear regressions for other outcomes

with Race x Sex interaction, adjusting for age, education, marital status, employment, insurance status, number of smokers in household, spouse/partner use of tobacco, and percent

of friends and coworkers using tobacco. Results were expressed as odds ratios for binary menthol use, and mean differences for continuous outcomes along with their corresponding

95% CIs.

considerations, and others. Observed sex differences also have
implications for addressing the role of smoking among partners,
a key factor is the likelihood of relapse (37, 38). Race differences
in FTND score and average number of cigarettes per day
highlight the need to tailor pharmacotherapy regimens; while this
is typically considered on a case-by-case basis, subgroup-specific
information can help programs prepare for necessary resources
given the particular populations to be served. Differences in
spouse, friend and coworker tobacco use can guide efforts related
to optimal strategies for quitting and for relapse prevention,
e.g., differential usage patterns within social contexts call for
specific intervention strategies to deal with important triggers
eliciting use. Possibilities include behavioral rehearsal strategies,
conflict resolution options, as well as basic stimulus control and
related approaches.

This study has several important strengths relative to previous
work, including a very large N, a true community sample of
tobacco users, the collection of numerous assessment measures,
and the delivery of services at a variety of sites across Mississippi
by Certified Tobacco Treatment Specialists (see www.ctttp.
org). The primary limitations are that findings emerging from
this Southeastern USA sample may be limited in terms of
generalizability to other treatment populations and that a single,
standardized treatment model was employed. This study did not
address poly-tobacco product use, which may have an influence
on some of the variables examined. In addition, while a common
method for collecting information, the dependent measures were
self-report, and thus subject to the usual considerations regarding
such measures (e.g., recall bias, estimation errors, etc.).

In summary, the findings of this study verify that patients
who enroll in an intensive tobacco treatment program present
as generally complex, possessing a variety of characteristics
which are generally associated with poorer outcome. A few
sex-related differences were noted, and those that did emerge
were expected. In contrast, a number of race and race x sex
findings were observed, suggesting tailoring treatment options
to these populations has the potential to improve outcomes.
In general, careful evaluation of these and other characteristics
should facilitate the development of program options likely
to improve services for specific subgroups of patients in this
generally high-risk population.

ETHICS STATEMENT

Approved by the University of Mississippi Medical Center
Institution Review Board. Direct consent was deemed
unnecessary by waiver of consent approval.

AUTHOR CONTRIBUTIONS

TP was involved in the conception of the study, guide
and interpret statistical analyses, supervised related clinical
activity,and manuscript write-up. CS was involved in data
collection, data analysis and interpretation, andmanuscript write
up. NG and MS assisted with data collection and manuscript
development. HP assisted with data collection and manuscript

Frontiers in Psychiatry | www.frontiersin.org 7 March 2019 | Volume 10 | Article 112

www.ctttp.org
www.ctttp.org
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Payne et al. Enrollee Characteristics in Tobacco Treatment

write-up. OE, JM and AP performed data analysis. KC was
involved in study design and manuscript write up.

ACKNOWLEDGMENTS

Collection of this data was supported by annual legislative
appropriations by the Mississippi State Legislature and annual

grants from the Mississippi Office of Tobacco Control.
Preparation of this manuscript was supported by grant#
P50 HL120163 awarded by the National Heart, Blood
and Lung Institute and Center for Tobacco Products to
the American Heart Association Tobacco Regulatory and
Addiction Center (A-TRAC), a Tobacco Center of Regulatory
Science (TCORS).

REFERENCES

1. ShawM, Mitchell R, Dorling R. Time for a smoke? one cigarette reduced your

life by 11 minutes. Br Med J. (2000) 320:53.

2. US Department of Health and Human Services. The Health Consequences of

Smoking-−50 Years of Progress. A Report of the Surgeon General. Atlanta:

U.S. Department of Health and Human Services, Centers for Disease Control

and Prevention, National Center for Chronic Disease Prevention and Health

Promotion, Office on Smoking and Health (2014).

3. Cartmell KB, Dismuke CE, Dooley M, Mueller M, Nahhas GJ, Warren GW,

et al. Effect of an evidence-based inpatient tobacco dependence treatment

service on 1-year postdischarge health care costs.Med Care. (2018) 56:883–9.

doi: 10.1097/MLR.0000000000000979

4. Ferguson J, Bauld L, Chesterman J, Judge K. The english smoking

treatment services: one-year outcomes. Addiction. (2005) 100:59–69.

doi: 10.1111/j.1360-0443.2005.01028.x

5. Fiore MC, Jaen CR, Baker TB, et al. Treating Tobacco Use and Dependence.

US Public Health Service Clinical Practice Guideline (2008). Available online

at: www.surgeongeneral.gov/tobacco/treating_tobacco_use08.pdf

6. Glover ED, Glover PN, Payne TJ. Treating nicotine dependence.

Am J Med Sci. (2003) 326:183–6. doi: 10.1097/00000441-200310000-

00006

7. Peto R, Lopez AD. The future worldwide health effects of current smoking

patterns. In: Koop EC, Pearson CE, Schwarz MR, editors. Critical Issues in

Global Health. San Francisco, CA: Jossey-Bass (2001). p. 154–61.

8. McEwen A, West R, McRobbie H. Effectiveness of specialist group treatment

for smoking cessation vs. one-to-one treatment in primary care. Addict Behav.

(2006) 31:1650–60. doi: 10.1016/j.addbeh.2005.12.014

9. Smith PO, Griebler S, Payne TJ, Crews KM. Physician-based tobacco

dependence interventions: review and clinical practice recommendations. J

Miss State Med Assoc. (2000) 41:722–9.

10. Cooney NL, Litt MD, Sevarino KA, Levy L, Kranitz LS, Sacklet H, et

al. Concurrent alcohol and tobacco treatment: effect on daily process

measures of alcohol relapse risk. J Consult Clin Psychol. (2015) 83:346–58.

doi: 10.1037/a0038633

11. Gruber NR, Kozar-Konieczna A, Szoltysek-Boldys I, Slodczyk-Mankowska

E, Goniewicz J, Sobczak A, et al. Cessation of alcohol consumption

decreases rate of nicotine metabolism in male alcohol-dependent smokers.

Drug Alcohol Depend. (2016) 163:157–64. doi: 10.1016/j.drugalcdep.2016.

04.006

12. Hughes JR, Kalman D. Do smokers with alcohol problems have

more difficulty quitting? Drug Alcohol Depend. (2005) 82:91–102.

doi: 10.1016/j.drugalcdep.2005.08.018

13. Lawrence D, Williams JM. Trends in smoking rates by level of psychological

distress – time series analysis of US NHIS data 1997-2014. Nicotine Tob Res.

(2016) 18:1463–70. doi: 10.1093/ntr/ntv272

14. Ma JZ, Li MD, Payne TJ. Evaluation of the brief WISDM in African-

American and European American heavy smokers. Front Psychiatry. (2012)

3:36. doi: 10.3389/payt.2012.00036

15. Mahaffey BL, Gonzalez A, Farris SG, Zvolensky MJ, Bromet EJ, Luft J, et al.

Smoking to regulate negative affect: disentangling the relationship between

PTS and emotional disorder symptoms, nicotine dependence, and cessation-

related problems.Nicotine Tob Res. (2016) 18:1471–8. doi: 10.1093/ntr/ntv175

16. Payne TJ, Ma JZ, Crews KM, Li MD. Depressive symptoms among heavy

cigarette smokers: the influence of daily rate, gender, and race. Nicotine Tob

Res. (2013) 15:1714–21. doi: 10.1093/ntr/ntt047

17. Jamal A, King BA, Neff LJ, Whitmill J, Babb SD, Graffunder CM. Current

cigarette smoking among adults — United States, 2005–2015. Morb Mortal

Wkly Rep. (2016) 65:1205–11. doi: 10.15585/mmwr.mm6544a2

18. Foulds J, Gandhi KK, Steinberg MB, Richardson DL, Williams JM,

Burke MV, et al. Factors associated with quitting smoking at a tobacco

dependence treatment clinic. Am J Health Behav. (2006) 30:400–12.

doi: 10.5993/AJHB.30.4.6

19. UMDNJ School of Public Health. Tobacco Surveillance Data Brief: A Profile of

New Jersey Quitcenter Clients. Vol. 2. New Brunswick, NJ: UMDNJ School of

Public Health (2007).

20. Burke MV, Ebbert JO, Schroeder DR, McFadden DD, Hayes JT.

Treatment outcomes from a specialist model for treating tobacco

use disorder in a medical center. Medicine. (2015) 94:e1903.

doi: 10.1097/MD.0000000000001903

21. Sheffer CE, Stitzer M, Payne TJ, Applegate BW, Bourne D, Wheeler

G. Treatment for tobacco dependence for rural, lower-income smokers:

outcomes, predictors, and measurement considerations. Am J Health Promot.

(2009) 23:328–38. doi: 10.4278/ajhp.06031933

22. Sheffer C, Stitzer M, Landes R, Brackman SL, Munn T. In-person and

telephone treatment of tobacco dependence: a comparison of treatment

outcomes and participant characteristics.Am J PubHealth. (2013) 103:e74–82.

doi: 10.2105/AJPH.2012.301144

23. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The fagerström

test for nicotine dependence: a revision of the Fagerström tolerance

questionnaire. Br J Addict. (1991) 86:1119–27.

24. An LC, Betzner A, Schillo B, Luxenberg MG, Christensen M, Wendling A,

et al. The comparative effectiveness of clinic, work-site, phone, and web-

based tobacco treatment programs. Nicotine Tob Res. (2010) 12:989–96.

doi: 10.1093/ntr/ntq133

25. Kotsen C, Santorelli ML, Bloom EL, Goldstein AO, Ripley-Moffitt C,

Steinberg MB, et al. A narrative review of intensive group tobacco treatment:

clinical, research, and US policy recommendations. Nicotine Tob Res. (2018).

doi: 10.1093/ntr/nty162. [Epub ahead of print].

26. Hitsman B, Borrelli B, McChargue DE, Spring B, Niaura R. History of

depression and smoking cessation outcome: a meta-analysis. J Consult Clin

Psychol. (2003) 71:657–63. doi: 10.1037/0022-006X.71.4.657

27. Richter KP, Gibson CA, Ahluwalia JS, Schmelzle KH. Tobacco use and

quit attempts among methadone maintenance clients. Am J Pub Health.

(2001) 91:296–9.

28. Williams J. Eliminating tobacco use in mental health facilities. J Am Med

Assoc. (2008) 299:571–3. doi: 10.1001/jama.299.5.571

29. Williams JM, Steinberg ML, Kenefake AN, Burke MV. An argument

for change in tobacco treatment options guided by the ASAM

criteria for patient placement. J Addict Med. (2016) 10:291–9.

doi: 10.1097/ADM.0000000000000239.

30. Steinberg MB, Foulds J, Richardson DL, Burke MV, Shah P. Pharmacotherapy

and smoking cessation at a tobacco dependence clinic. Prevent Med. (2006)

42:114–9. doi: 10.1016/j.ypmed.2005.11.013

31. Cha S, Erar B, Niaura RS, Graham AL. Baseline characteristics and

generalizability of participants in an internet smoking cessation randomized

trial. Ann Behav Med. (2016) 50:751–61. doi: 10.1007/s12160-016-

9804-x

32. Yerger VB, Wertz M, McGruder C, Froelicher ES, Malone RE. Nicotine

replacement therapy: perceptions of African-American smokers seeking to

quit. J Natl Med Assoc. (2008) 100:230–6. doi: 10.1016/S0027-9684(15)

31211-6

Frontiers in Psychiatry | www.frontiersin.org 8 March 2019 | Volume 10 | Article 112

https://doi.org/10.1097/MLR.0000000000000979
https://doi.org/10.1111/j.1360-0443.2005.01028.x
www.surgeongeneral.gov/tobacco/treating_tobacco_use08.pdf
https://doi.org/10.1097/00000441-200310000-00006
https://doi.org/10.1016/j.addbeh.2005.12.014
https://doi.org/10.1037/a0038633
https://doi.org/10.1016/j.drugalcdep.2016.04.006
https://doi.org/10.1016/j.drugalcdep.2005.08.018
https://doi.org/10.1093/ntr/ntv272
https://doi.org/10.3389/payt.2012.00036
https://doi.org/10.1093/ntr/ntv175
https://doi.org/10.1093/ntr/ntt047
https://doi.org/10.15585/mmwr.mm6544a2
https://doi.org/10.5993/AJHB.30.4.6
https://doi.org/10.1097/MD.0000000000001903
https://doi.org/10.4278/ajhp.06031933
https://doi.org/10.2105/AJPH.2012.301144
https://doi.org/10.1093/ntr/ntq133
https://doi.org/10.1093/ntr/nty162
https://doi.org/10.1037/0022-006X.71.4.657
https://doi.org/10.1001/jama.299.5.571
https://doi.org/10.1097/ADM.0000000000000239.
https://doi.org/10.1016/j.ypmed.2005.11.013
https://doi.org/10.1007/s12160-016-9804-x
https://doi.org/10.1016/S0027-9684(15)31211-6
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Payne et al. Enrollee Characteristics in Tobacco Treatment

33. Webb-Hooper M, Antoni MH, Okuyemi K, Dietz NA, Resnicow K.

Randomized controlled trial of group-based culturally specific cognitive

behavioral therapy among African American smokers. Nicotine Tob Res.

(2017) 19:333–41. doi: 10.1093/ntr/ntw181

34. Alexander LA, Trinidad DR, Sakuma KLK, Pokhrel P, Herzog TA, Clanton

MS, et al. Why we must continue to investigate menthol’s role in the African

American smoking paradox. NTR. (2016) 18:S91–101. doi: 10.1093/ntr/

ntv209

35. Giovino GA, Villanti AC, Mowery PD, Sevilimendu V, Niaura R,

Vallone DM, et al. Differential trends in cigarette smoking in the

USA: is menthol slowing progress? Tob Control. (2015) 24:28–37.

doi: 10.113/tobaccocontrol-2013-051159

36. Trinidad DR, Perez-Stable EJ, Messer K, White MM, Pierce JP.

Menthol cigarettes and smoking cessation among racial/ethnic

groups in the United States. Addiction. (2010) 105:84–94.

doi: 10.1111/j.1360-0443.2010.03187.x

37. Cobb LK, McAdams-DeMarco MA, Huxley RR, Woodward M,

Koton S, Coresh J, et al. The association of spousal smoking

status with the ability to quit smoking: the atherosclerosis risk in

communities study. Am J Epidemiol. (2014) 179:1182–7. doi: 10.1093/aje/

kwu041

38. Foulstone AR, Kelly AB, Temesgen K. Partner influences on smoking

cessation: a longitudinal study of couple relationships. J Subst Use. (2017)

22:501–6. doi: 10.1080/14659891.2016.1255791

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2019 Payne, Sheffer, Gaughf, Sutton, Peeples, Elci, Ma, Penman and

Crews. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) and the copyright owner(s)

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 9 March 2019 | Volume 10 | Article 112

https://doi.org/10.1093/ntr/ntw181
https://doi.org/10.1093/ntr/ntv209
https://doi.org/10.113/tobaccocontrol-2013-051159
https://doi.org/10.1111/j.1360-0443.2010.03187.x
https://doi.org/10.1093/aje/kwu041
https://doi.org/10.1080/14659891.2016.1255791
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Enrollee Characteristics in an Intensive Tobacco Dependence Treatment Program: The Relationship of Race and Sex to Demographic Factors and Tobacco Use Patterns
	Introduction
	Materials and Method
	Participants
	Tobacco Dependence Treatment
	Procedures
	Measures
	Data Analysis

	Results
	Sample Characteristics
	Participant Tobacco Use
	Tobacco Use by Others
	Multivariable Predictors of Tobacco Use Factors

	Discussion
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


