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Abstract

Introduction: Rates of alternative tobacco product use (ATPs; eg, cigars, cigarillos, pipes) among
cigarette smokers are on the rise but little is known about the subgroups at highest risk. This study
explored interactions between demographic, tobacco, and psychosocial factors to identify ciga-
rette smokers at highest risk for ATP use from a racially/ethnically and socioeconomically diverse
sample of adult smokers across the full smoking spectrum (nondaily, daily light, daily heavy).
Methods: Two-thousand three-hundred seventy-six adult cigarette smokers participated in an
online cross-sectional survey. Quotas ensured equal recruitment of African American (AA), white
(W), Hispanic/Latino (H) as well as daily and nondaily smokers. Classification and RegressionTree
modeling was used to identify subgroups of cigarette smokers at highest risk for ATP use.
Results: 51.3% were Cig+ATP smokers. Alcohol for men and age, race/ethnicity, and discrimination
for women increased the probability of ATP use. Strikingly, 73.5% of men screening positive for
moderate to heavy drinking and 62.2% of younger (<45 years) African American/Hispanic/Latino
women who experienced regular discrimination were Cig+ATP smokers.

Conclusions: Screening for concurrent ATP use is necessary for the continued success of tobacco
cessation efforts especially among male alcohol users and racial/ethnic minority women who are
at greatest risk for ATP use.

Introduction

Between 8%—38% of US daily smokers and as much as 44% of non-
daily smokers use one or more alternative tobacco product (ATPs;
eg, cigarillos) in combination with cigarettes.!* These numbers are
expected to grow as tax increases on cigarettes prompt more smok-
ers to begin using ATPs.’ Increased use of ATPs may also be due to

perceptions that they are a safer alternative to cigarettes,’ despite
data suggesting that they can be just as harmful.® The average nico-
tine yield in commercially available cigarettes ranges from 0.09
to 1.4mg/cigarette,” compared with nicotine yields of 1.5-1.8 mg/
unit for hand-rolled cigarettes,'’ 1.5, 1.4, and 3.4 mg/unit for lit-
tle, large, and premium cigars,® and 2.9 mg for a hookah session.!
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More concerning is that exposure to carbon monoxide and select
carcinogens (eg, NNN, PAH) is higher in many combustible ATPs
compared with cigarettes.® Unfortunately, health risks from ATPs
are often overlooked by ATP users and health care practitioners. In
clinical practice, individuals are identified as cigarette smokers but
use of cigarettes in conjunction with ATPs is rarely assessed.>'? In
research, cigarette smokers who report use of ATPs are frequently
excluded from clinical trials,'>'® perpetuating an almost complete
lack of knowledge about patterns of use, risk of use, and effective
treatments.

Literature has begun to describe the profile of cigarette smok-
ers who also use ATPs (Cig+ATP). Compared to smokers who use
cigarettes exclusively, Cig+ ATP smokers are younger, male, nondaily
smokers, heavier users of alcohol and/or marijuana, and of lower
socioeconomic status.'>'72% Although they appear to have the same
level of nicotine dependence and to smoke the same number of ciga-
rettes per day, ATP users are more likely than cigarette smokers to
have made a recent quit attempt.?’ ATP users may also be more likely
to be racial/ethnic minorities, although this finding is inconsistent
across studies.*!*2

Existing studies have used regression analyses, or similar
approaches, to identify factors associated with ATP use. These sta-
tistical approaches have limitations.?! Most notably, the inclusion
and interpretation of interaction effects in regression models is dif-
ficult. A priori interactions may be tested, but unspecified interac-
tion effects are not explored. Our resulting knowledge-base, then, is
limited to “main effect” predictors of ATP use while controlling for
all other factors, which does not capture the complexities of “real
world” ATP users—for example, cigarette smokers who use ATPs
are more likely to be men, controlling for race/ethnicity, age, smok-
ing level and alcohol use. In actuality, these characteristics likely
co-occur to produce synergistic patterns of risk. It is more likely,
for example, that ATP users are racial/ethnic minority men who
are younger, nondaily smokers, and heavy/problem drinker, but the
nature of these interrelationships has not been examined.

Another limitation of regression analyses is that they determine
the average effect for a sample, but the resulting models only weakly
predict outcome for many individuals.?! Because risk is not equally
distributed, knowing the subgroups of cigarette smokers at high-
est risk for ATP use, and the factors placing individuals at highest
risk, has important implications for tobacco control interventions.
Classification and regression trees (CART) address these limitations
by simultaneously considering all variables and their potential inter-
actions to arrive at a model that powerfully predicts outcome for
the most relevant subgroup(s).?! CART models reveal factors that
would otherwise be masked by other variables, the output makes
it easy to visualize the hierarchical interaction of variables, and the
resulting observed probabilities are easier to interpret than odds
ratios. In addition, cut-points are made based on the true nature
of the relationship of predictor to outcome and not on arbitrary or
predefined values.

CART analyses are increasingly being used in the medical field
for developing screening and/or treatment algorithms to aid in clini-
cal decision making.?? Broadly, CART are used to identify patient
subgroups for whom prognoses differ or for whom early identifica-
tion and treatment could improve disease outcomes.?* Examples
of CART applications include developing a brief cognitive screening
battery for dementia,?® identifying patients who are most likely to
experience new onset or least likely to experience improvements of
depressive symptoms during outpatient mental health treatment,?”

and understanding who benefits at each stage of a web-based diabe-
tes self-management program.?®

CART analyses have been used to a much lesser extent in tobacco,
but they have utility in targeting interventions to smokers who are
overlooked or less likely to benefit from conventional treatments.
Recent tobacco-related CART applications have included identifica-
tion of subgroups of smokers at highest risk of relapse following
standard smoking cessation treatment® and subgroups of smokers
for whom more intensive treatments may be needed in order to opti-
mize cessation outcomes.’*! CART analyses have not been applied
to ATP users.

Given our lack of knowledge of how demographic, tobacco, and
psychosocial factors interact in their association with ATP use, this
study used CART modeling to identify subgroups of cigarette smok-
ers at highest risk for ATP use from a sample of racially/ethnically
and socioeconomically diverse adult smokers across the full smoking
spectrum (nondaily, daily light, daily heavy). Variables included in
the CART model were demographic (eg, gender, age, socioeconomic
status), tobacco (eg, number of cigarettes smoked per day [CPD],
dependence, quit attempts), and alcohol use factors significantly asso-
ciated with ATP use in previous regression-based studies."”-2* Other
variables were selected to address gaps in the literature. Specifically,
we included variables related to price and harm reduction because
lower cost, increased marketing, and differences in tobacco regula-
tion of ATPs versus cigarettes (eg, some ATP products can be sold
individually) may motivate cigarette smokers to use other forms of
tobacco,’>** and the threat of tax increases may prompt more ciga-
rette smokers, especially price-sensitive low-income and racial/ethnic
minority smokers, to begin using these products.” ATPs have been
marketed as more natural and less harmful than cigarettes and many
ATP smokers may use these products to reduce their perceived harm
from smoking.®” Therefore, we included harm reduction strategies
in our model. Discrimination was included in the CART because
it has been consistently linked to smoking patterns (eg, prevalence,
dependence) among racial/ethnic minorities, women, and individuals
of low socioeconomic status.>*>” Previous research also suggests that
high levels of racial discrimination in combination with increased
availability and targeted marketing of ATPs in low income and
racial/ethnic minority communities may contribute to increased use
of these products.®*® The resulting CART model provides the first
comprehensive picture of the interrelationship between previously
and newly examined demographic, tobacco, and psychosocial fac-
tors and has important implications for improving the identification
and treatment of ATP users in research and practice.

Methods

Participants were current adult (>25 years) cigarette smokers who
completed a cross-sectional survey administered through an online
panel survey service, Survey Sampling International, between July 5
and August 15, 2012. Survey Sampling International maintains an
online panel of 1.5 million people in the United States who have indi-
cated willingness to participate in online surveys and uses nonprob-
ability sampling to recruit participants into the panel and recruits
potential panelists through a variety of websites, online communi-
ties, and social networks.?* Eligible cigarette smokers self-identified
as non-Hispanic African American (AA), non-Hispanic white (W),
or Hispanic/Latino (H), and English speaking. Women who were
currently pregnant or breast-feeding were excluded because preg-
nant women are likely to at least temporarily modify their smoking
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behavior.* Individuals who smoked on fewer than 4 days in the past
30 days were also ineligible.*! Finally, age criteria were established
because much of the existing research has been in college age stu-
dents, while less is known about ATP use among cigarette smokers
across the lifespan.!7:204243

Because race/ethnicity and smoking level are understudied risk
factors for ATP use,>*!>?° the sample was stratified and quotas were
established to obtain equal samples of AA, W, H across nondaily
and daily smoking levels. Of the 42 715 participants who began the
screener, 35 698 were ineligible because of full quotas or they did
not meet the study criteria, 4581 discontinued before completing
the survey (90% of whom discontinued during the screener, prior
to starting the survey), and 60 participants were removed for com-
pleting the survey more than once. This resulted in a study sample
size of 2376 participants—1201 nondaily smokers (401 AA, 400 W,
400 H) and 1175 daily smokers (393 AA, 396W, 386 H). All pro-
cedures were approved by the University of Minnesota Institutional
Review Board.

Measures

Use of ATPs

Using standard questions, participants reported (yes/no) whether
they used cigars, cigarillos, little cigars, smokeless tobacco, pipes,
hand-rolled cigarettes, and hookahs in the past 30 days.? For each
form of tobacco used, participants were asked to provide the number
of days used in the past 30 and average amount on the days used.
Participants who reported using any ATP in the past 30 days were
categorized as Cig+ATP smokers. Participants reporting no ATP use
were categorized as cigarette only smokers (Cig Only).

Demographics

Participants’ reported their age, gender, highest level of education,
monthly household income, and race/ethnicity. Race/ethnicity was
assessed using standard items from the US Department of Health
and Human Services.* Only participants identifying as non-His-
panic white, non-Hispanic black, or Hispanic of any race were
included in the study.

Tobacco and Alcohol Use Characteristics
Participants reported the average CPD on the days smoked in the
past 7 days, whether they typically smoke menthol or nonmenthol,
and the number of 24-hour quit attempts in the last year. Nondaily,
daily light, and daily heavy smoking level was computed from com-
bination of how many days smoked and the average CPD. Nondaily
smokers smoked at least one cigarette on 4-24 days in the past
30 days.**-* Daily smokers smoked 25-30 days in the past 30 days
and were further stratified into light daily smokers (<10 CPD)'!5
and moderate to heavy daily smokers (>10 CPD).!34

Nicotine dependence was assessed using the “time to first
cigarette of the day” item from the Fagerstrom Test for Nicotine
Dependence.® This single item has been found to be a strong meas-
ure of nicotine dependence and predictor of nicotine exposure across
a range of smoking levels.’® To assess price sensitivity, participants
were asked how often the buy versus borrow cigarettes from other
people and whether the price of cigarettes has influenced them to
smoke less (yes/no), the brand they buy (yes/no), and where they
buy cigarettes (yes/no).’! To assess harm reduction, participants
were asked (yes/no) if they were currently trying to cut down on
the number of cigarettes that they smoked.’? Efforts to reduce harm
were further assessed by asking participants (yes/no) if they were

currently setting a limit for how many cigarettes they smoked a day
to decrease their health risks from smoking and how often they had
tried to limit their smoking in the last year to decrease their health
risks (five-point scale from “Never” to “Always”).*?

The Alcohol Use Disorders Identification Test-Consumption
(AUDIT-C) was used to assess alcohol use. This screening measure
is effective for detecting alcohol misuse in AA, H, and W adults.’*
Scores range from 0 to 12 with scores of >4 in men and >3 in women
indicating possible alcohol misuse.

Psychosocial Factors

The two-item Patient Health Questionnaire was used to assess
depressive symptoms.’S This validated screening tool has been used
extensively and is effective for detecting depressive symptoms in AA,
H, and W adults.**¢ Scores range from 0 to 6 with scores of >3
indicating possible depressive symptoms. The short version of the
Everyday Discrimination Scale was used to assess experiences of dis-
crimination in five situations (eg, received poorer service at stores/
restaurants) and the primary reason for these experiences (eg, gen-
der, race, age, socioeconomic status).’” The Everyday Discrimination
Scale is one of the most widely used scales for measuring perceived
discrimination, and it has been found to measure discrimination
equivalently among AA, H, and W adults, regardless of the perceived
reason for discrimination.’® Scores range from 0 to 25 with higher
scores indicating greater frequency of discrimination in daily life.

Statistical Analyses

Univariate differences between Cig+ATP versus Cig Only smokers
were compared using the chi-square test for categorical variables
and the two sample 7 tests for continuous variables. To control for
multiple testing a Bonferroni correction was applied to the Type
I error rate to determine univariate significance. CART methodol-
ogy was used to identify subgroups at highest risk for Cig+ATP use.
This methodology derives hidden patterns in data by constructing a
series of binary splits on the outcome of interest. The most discrimi-
nating predictor is selected to form the first partition/split based on
the variables ability to minimize the within-group variance of the
dependent variable. This step is applied recursively to each parti-
tion/split until the sample size within each subgroup (terminal node)
is at or below a prespecified level which, for this study, was specified
as 10% of the total sample size. Using the methods described by
Therneau et al.,*” the data were randomly partitioned into a train-
ing and validation data set. The training data set contained 1584
participants (2/3 of the sample; Figure 1) and was used to derive a
decision tree using Gini splitting rules in SAS Enterprise Miner ver-
sion 12.3.°° A maximum tree was constructed and standard prun-
ing strategies were then applied to arrive at a parsimonious tree
with a low misclassification rate and high discriminatory capacity.*!
The validation data set contained the remaining 792 participants
(1/3 of sample) and was used to evaluate the acceptability and
predictive ability of the training data set model and is included as
Supplementary Figure 1.

Results

Of the 2376 participants, 1220 (51.3%) were Cig+ATP smokers and
1156 (48.7%) were Cig Only smokers. Cig+ATP smokers used a
median of 2.0 (range 1.0-7.0) other tobacco products, with 41.6%
using one other tobacco product, 28.7% using two, 17.4% using
three, 6.9% using four, 2.5% using five, 1.1% using six, and 1.8%
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Cigarette + ATP Use

51.3% cig + ATP

n=813/1584
GENDER
Female Male
40.0% cig + ATP 67.3% cig + ATP
n=371/927 n=442/657
X
AGE ﬁALCOHOL USE
<45 years > 46 years (AUDIT-C <2) E]‘-C >3)
49.1% cig + ATP 29.0% cig + ATP 50.0% cig + ATP 73.5% cig + ATP
n=250/509 n=121/418 n=87/174 n=355/483
R/lCE 6 3 1
White Latino or African American
37.2% cig + ATP 54.8% cig + ATP
n=61/164 n=189/345
5 DISCRIMINATION"
EDS<6 EDS >7
46.7% cig + ATP 62.2% cig + ATP
n=77/165 n=112/180
4 2

Figure 1. Classification and regression tree derived from the training dataset (n = 1584) identifying the highest risk subgroups for use of alternative tobacco
products in combination with cigarettes (Cig+ATP) (misclassification rate = 0.34, receiver operating characteristic = 0.70). The tree derived from the validation
data set (n = 792) identified the same outcome discriminators, terminal nodes, and ordered subgroups (Supplementary Figure 1). AUDIT-C = Alcohol Use
Disorders Identification Test-Consumption; "EDS = Everyday Discrimination Scale. This figure is adapted from Lei et al.® The original figure was published by

BioMed Central.

using seven other tobacco products in the past 30 days. The fre-
quency of ATP use is displayed in Table 1.

Univariate differences between Cig+ATP versus Cig Only smok-
ers are displayed in Table 2. Compared to Cig Only smokers,
Cig+ATP users were younger, more likely to be male, racial/ethnic
minorities, nondaily, menthol, and price-sensitive smokers (ie, less
likely to buy all of the cigarettes they smoked, more likely to choose
their cigarette brand based on price). In addition, ATP users had
higher rates of depressive symptoms, alcohol use, and experienced
greater frequency of discrimination. The primary reason for discrim-
ination was race, reported by 24.9% of the sample, overall, followed
by “other” (13.9%), another aspect of physical appearance (12.4%),
age (10.1%), gender (9.1%), weight (9.0%), ancestry/national origin
(6.8%), education/income (6.1%), height (3.1%), sexual orientation
(2.5%), and religion (2.0%) (data not shown).

When CART methodology was applied to examine the variables
jointly related to ATP use only gender, age, alcohol, race/ethnicity,
and experiences of discrimination emerged as outcome discrimina-
tors, resulting in a tree with six terminal nodes (Figure 1, training
data-set, n = 1584). The tree can be interpreted in multiple ways.
Three interpretations are provided for illustrative purposes. Using
the percentages, which represent observed probabilities of ATP
use, CART identified six subgroups: 73.5% of men with AUDIT-C
alcohol scores of >3 (7 = 355) were ATP users, followed by 62.2%
of younger (<45 years) Latina and African American women with
greater experiences of discrimination (EOD > 7,7 = 112), 50.0% of

men with AUDIT-C scores <2 (7 = 87),46.7% of younger Latina and
African American women with fewer experiences of discrimination
(n =77), 37.2% of younger white women (7 = 61), and 29.0% of
older women (n = 121).

It is also informative to interpret the tree in terms of the fac-
tors that increase and decrease the probability of ATP use. To do
this, one compares the rates of ATP use among the six subgroups
to the average rate of ATP use for the sample (51.3%); factors
placing subgroups above and below the sample average are inter-
preted as increasing and decreasing the probability of Cig+ATP use,
respectively. The combination of male gender and moderate to high
alcohol use scores increased the probability of ATP use (probabil-
ity = 73.5%) as did the combination of female gender, younger age,
racial/ethnic minority status, and greater experiences of discrimina-
tion (probability = 62.2%). Conversely, the combination of female
gender and older age decreased the probability of ATP use (probabil-
ity = 29.0%) as did the combination of female gender, younger age,
and nonracial/ethnic minority status (probability = 37.2%).

Risk ratios can also be computed for reference and comparison
groups of interest by comparing observed probabilities from the ter-
minal nodes. Men with an AUDIT-C score >3 had a 1.47 or 47%
(0.735/0.500) higher risk of ATP use compared with men with an
AUDIT-C score of <2, younger racial/ethnic minority women with
more experiences of discrimination had a 33% (0.622/0.467) higher
risk of ATP use compared to those with less experiences of discrimi-
nation, younger racial/ethnic minority women with more experiences
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Table 1. Frequency and Amount of Use by Tobacco Product for Smokers Who Use Cigarettes in Combination With Alternative Tobacco

Product (Cig+ATP) Compared With Those Who Use Cigarettes Only

Cigarette+ATP smokers (7 = 1220)

Cigarette only smokers (7 = 1156)

% Yes Median (range) % Yes Median (range)
Product Days used Amount used Product Days used Amount used
endorsement in past 30 on days smoked endorsement in past 30 on days smoked
Cigarettes 100.0% 20.0 (4-30) 6.0 (1-80) 100.0% 29.0 (4-30) 9.0 (1-60)
Cigars® 58.4% 4.0 (1-30) 1.0 (1-16) — — —
Cigarillos® 42.2% 5.0 (1-30) 2.0 (1-60) — — —
Hand-rolled cigarettes 38.4% 4.0 (1-30) 4.0 (1-50) — — —
Little cigars® 28.0% 3.0 (1-30) 2.0 (1-50) — — —
Hookah or water pipe 16.6% 2.0 (1-30) 1.0 (1-10)¢ — — —
Snuff/smokeless tobacco 14.8% 5.0 (1-30) 2.0 (1-15) — — —
Pipes 12.5% 4.0 (1-30) 1.0 (1-20) — — —
Median (range) Median (range) P
Cigarettes per month® 136.5 (4-2400) 180.0 (5-1800) <.0001
Tobacco products per monthf 193.0 (5-3030) 180.0 (5-1800) <.0001

aDefined as weighing >3 pounds/1000 cigars.
"Defined as weighing <3 pounds/1000.

‘Intermediate in size between large and little cigars; containing about 3 grams of tobacco.

9The median hookah/water pipe session lasted 15 minutes (range = 1-160 minutes).

Calculated as days used in past 30 x amount used on days smoked.

fCalculated as the sum of days used in past 30 x amount used on days smoked for cigarettes, cigars, cigarillos, hand-rolled cigarettes, little cigars, hookah/water

pipe, snuff/smokeless tobacco, and pipes combined.

of discrimination had a 114% (0.622/0.290) higher risk of ATP use
compared with older women, while younger racial/ethnic minority
women with fewer experiences of discrimination and younger white
women had a 61% (0.467/0.290) and 28% (0.372/0.290) higher
risk of ATP use, respectively, compared with older women.

The tree derived from the validation data set identified the same
outcome discriminators, terminal nodes, and ordered subgroups
(Supplementary Figure 1; 7 = 792). The misclassification rate (0.34
and 0.335, respectively) and discriminatory capacity (receiver operat-
ing characteristic index = 0.70 and 0.69, respectively) of both the
training- and validation-derived trees were very good.

Discussion

This is the first known study to identify cigarette smokers at high-
est risk for ATP use by examining the complex interrelationships
between demographic, tobacco, and psychosocial factors. Several
important findings emerged. The first important finding is the high
rate of ATP use among the sample overall (51.3%), which is nota-
bly higher than previous studies (8%-38%),"™* possibly reflecting
the changing pattern of tobacco use among US adults. A recent
study, however, corroborates our results, findings that almost half
of African American adult cigarette smokers had used an ATP in the
past 30 days.’® While Cig+ATP users smoked fewer cigarettes per
month, they supplemented their cigarettes with a notable number
of ATPs and were exposed to significantly more total tobacco prod-
ucts per month. The prevalence and frequency at which ATPs were
used is concerning. Cigars contain higher levels of cancer-causing
nitrosamines, more tar and tobacco, and greater exposure to car-
bon monoxide, hydrocarbons, and ammonia than cigarettes.®* And,
while some hand-rolled cigarettes, little cigars, and cigarillos have a

nicotine and carcinogen profiles similar to cigarettes, others more
closely resembling full-size cigars,*** suggesting that use of these
products in conjunction with cigarettes may lead to increased nico-
tine and carcinogen exposure.

The second important, and concerning, finding is the high the
rates of ATP use among female cigarette smokers. To our knowl-
edge, no previous studies have documented high rates of ATP use in
women, possibly because the association has been masked by male
gender in traditional regression-based analyses.">'"2" Yet our study
suggests that younger, AA and H women with regular experiences
of discrimination—for example, two or more events a few times a
month—have rates of ATP use (62%) that are only slightly lower
than the highest risk men (73%). While the probability of Cig+ATP
use for the other subgroups of women was at or below the sample
average, their probability of being Cig+ATP smokers was still high,
ranging from 30% for older women to 50% for younger racial/eth-
nic minority women with less frequent experiences of discrimination.

The third important finding is the influence of alcohol use in men.
Notably, nearly three-fourths (73%) of men with an AUDIT-C score
of 23 were Cig+ATP smokers. While lower levels of drinking (ie,
AUDIT-C < 2) decreased men’s risk of being Cig+ATP smokers, men
with low alcohol use scores still had a 50% probability of ATP use.

Findings of this study extend the literature in key ways.
Previous studies have commonly identified male gender, alcohol
use, racial/ethnic minority status, younger age, lower socioeco-
nomic status, and lower levels of smoking as factors associated
with ATP use.'*17205 In a complementary statistical methodology
paper published by our group, we found that logistic regression
modeling identified nine factors that were associated with ATP
use: gender, age, race, nicotine dependence, buying cigarettes or
borrowing, whether the price of cigarettes influenced the brand
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Table 2. Univariate Differences Between Smokers Who Use Cigarettes in Combination With Alternative Tobacco Product (Cig+ATP)
Compared WithThose Who Use Cigarettes Only
Cigarette+ATP Cigarette only
(n=1220) (n=1156) P
Demographics
Gender, % male 54.3% 28.7% <.0001
Age, mean (SD) 40.2 (11.6) 45.9 (12.6) <.0001
Race, %
Non-Hispanic white 27.0% 40.4% <.0001
Non-Hispanic African American 35.7% 31.0%
Hispanic 37.3% 28.6%
Education, % college graduate or higher 38.9% 31.5% ns
Income, % <$1800/mo 39.3% 40.1% ns
Tobacco and alcohol use characteristics
Smoking status, %
Nondaily 55.2% 45.7% <.0001
Daily light (1-10 CPD) 21.2% 27.6%
Daily heavy (211 CPD) 23.6% 26.7%
Menthol smoker 60.4% 53.9% .001
Cigarettes per day, mean (SD) 9.3 (8.7) 10.1 (8.5) ns
Time to first cigarette, % within 30 minutes of waking 59.0% 54.4% ns
24-hour quit attempts in last 12 months, mean (SD) 5.5(9.5) 5.9 (11.8) ns
Price sensitivity
Price of cigs influenced them to smoke less, % yes 59.5% 55.7% ns
Price of cigs influenced where they buy cigs, % yes 68.9% 71.5% ns
Price of cigs influenced the brand they buy, % yes 48.4% 39.4% <.0001
Buy vs. borrow cigs, % buy all cigs they smoke 56.0% 71.3% <.0001
Harm reduction
Trying to cut down on cigs smoke, % yes 70.7% 70.8% ns
Limit CPD to decrease health risk, % yes 48.9% 43.7% ns
Limit smoking in last year to decrease health risks, % always or often 29.5% 30.8% ns
Alcohol
Alcohol, mean (SD)® 4.6 (3.1) 3.3(3.0) <.0001
Alcohol, % alcohol misuse 66.6% 48.8% <.001
Psychosocial
Depression, mean (SD)¢ 2.1 (1.8) 1.8 (1.8) <.0001
Depression, % depressive symptoms 38.0% 29.8% <.0001
Discrimination frequency, mean (SD)¢ 8.3 (6.7) 5.9(5.7) <.0001

CPD = number of cigarettes smoked per day; 7s = nonsignificant. A modified version of this table appears in Lei et al.®> The original table was published by BioMed

Central.

2P values represent those that are significant after Bonferroni correction, which was applied because of the large sample size and to minimize the likelihood of a

Type I error due to multiple testing. Variables with a P value below the corrected Type I error rate of 0.0023 (0.05/22) are considered significant.

Alcohol Use Disorders Identification Test-Consumption scores range from 0 to 12 with scores of >4 for men and >3 for women indicating possible alcohol misuse.

“Two-item Patient Health Questionnaire scores range from 0 to 6 with scores of 3 or higher indicating possible depressive symptoms.

dScores range from 0 to 25 with higher scores indicating greater frequency of discrimination in daily life.

purchased, whether the participants set limits on cigarettes per
day, alcohol use scores, and discrimination frequencies.®> Many of
these factors were not identified here; however, the advantage of
the current study is that CART considered all possible interactions
among variables, while previous studies have only identified main
effect predictors. Within a broader context, the findings are useful
in informing research and clinical practice. Guided by the current
literature, providers might not consider female cigarette smokers
a high risk group due to the perceived low rate of ATP use among
women. To the contrary, our findings suggest that identification
and treatment of female Cig+ATP smokers is paramount given
that the prevalence rates for women, especially younger racial/
ethnic minority women, are comparable to that of the highest risk
men. Similarly, findings suggest that tobacco control resources for
ATP users should also be allocated toward men who are moderate
to heavy drinkers.

Limitations

Our oversampling of AA, H, and nondaily smokers was a strength
of the study because these groups have a high probability of ATP
use, 6192042436667 hut our sample is not representative of US adults
and rates of use cannot be generalized to the US population. In addi-
tion, the survey was self-administered in English and therefore our H
sample is limited to more acculturated Hs. However, our sample was
comprised of socioeconomically diverse adult smokers from across the
United States who represented the full spectrum of smoking levels and
is similar in age, gender, education, and nicotine dependence (ie, factors
influencing ATP use) to individuals in the Tobacco Use Supplements to
the Current Population Surveys, a nationally representative data set of
smoking behaviors among US adults,**¢* thus enhancing the generaliz-
ability of our findings. Finally, use of both a training and validation
data set supports the CART derived in the current sample; however
we are unable to make inferences beyond the current sample. Future



392

Nicotine & Tobacco Research, 2016, Vol. 18, No. 4

studies are needed to determine if the model derived in the current
study would be valid in other sample of ATP users.

In conclusion, ATP use is overlooked in research and clinical
practice. Given the growing prevalence of ATP use, screening and
treatment of Cig+ATP smokers is critically important to the contin-
ued success of tobacco control efforts. While achieving abstinence
from all tobacco products should be the recommendation and the
focus of treatment for all smokers,'? data from this study suggest
that initial efforts may be particularly warranted for male moderate
to heavy alcohol users and for younger AA and H women who are
at greatest risk for ATP use.

Supplementary Material

Supplementary Figure 1 can be found online at http://www.ntr.
oxfordjournals.org
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