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Abstract
Objective: We examined behavioral and cognitively-based quit processes among concurrent alcohol and tobacco 

users and assessed whether smoking and drinking were differentially influenced. 

Method: Participants were 200 treatment-seeking smokers (37.50% female; Mage=30.72; SD=12.68) who reported 
smoking an average of 10 or more cigarettes daily for at least one year. 

Results: Barriers to cessation (BCS) and reasons for quitting (RFQ) were generally correlated with substance 
use. BCS moderated the relationship between quit methods and cigarette use such that quit methods were negatively 
associated with smoking, particularly among those with more BCS. RFQ moderated the association between quit 
methods and cigarette use such that quit methods were negatively linked with smoking among those with fewer RFQ, 
but positively linked with smoking among those with more RFQ. Two 3-way interactions emerged. The first 3-way 
indicated that among individuals with fewer RFQ, quit methods was negatively associated with smoking, and this 
was strongest among those with more BCS. However, among those with more RFQ, smoking and quit methods were 
positively associated, particularly among those with more BCS. The second 3-way showed that among those with fewer 
RFQ, quit methods was negatively linked with drinking frequency, and this was strongest among those with more BCS. 
However, among those with fewer BCS, drinking and quit methods were positively linked. 

Conclusion: The relationship between behavioral and cognitively-based quit processes and substance use is not 
straightforward. There may be concurrent substance-using individuals for whom these processes might be associated 
with increased substance use. 

Keywords: Barriers to cessation; Reasons for quitting; Cigarette;
Drinking; Concurrent

Introduction
Influences of barriers to cessation and reasons for quitting on 

substance use among treatment-seeking smokers who report heavy 
drinking. Strong associations between tobacco and alcohol use have 
been documented [1]. Roughly 85% of smokers drink alcohol, and 
drinkers are 75% more likely to smoke relative to those who abstain 
from alcohol [2-5]. Smokers with alcohol problems (relative to smokers 
without alcohol problems) tend to also report lower tobacco quit rates, 
be more dependent on nicotine [6], and die at higher rates from diseases 
linked with smoking as opposed to alcohol causes [7]. Concurrent use 
has reciprocal effects such that use of one substance predicts use of the 
other [8], and concurrent use also has multiplicative effects greater than 
the independent risk of either substance [9,10]. 

Multiple perspectives have emerged with respect to treatment 
for co-use. One perspective suggests that coping with withdrawal 
symptoms following treatment for concurrent alcohol and tobacco 
use may be a barrier to successful cessation [11]. Another perspective 
suggests one drug may become a conditioned stimulus for the other; 
and thus, concurrent treatment may improve abstinence rates relative 
to treating each substance separately. Research has explored efficacy of 
concurrent treatment [12], and findings largely support targeting co-
occurring substance use [11,13,14]. However, further work is needed to 
understand effects of behaviorally- and cognitively-based quit processes 
on concurrent substance use. Examination of quit processes among 
smokers who drink heavily is important in elucidating the extent to 
which changes in behavioral (the use of quit methods) and cognitive 
(e.g., quit barriers, reasons for quitting) variables are linked with 
use, and whether these processes uniquely or differentially influence 
substance use outcomes.

Methods for quitting 

Most current smokers desire to quit [15], and many utilize multiple 
quit methods. It is likely that the use of multiple quit methods is linked 
with quit success as the individual “weeds out” ineffective methods 
either by self-selection or with help from a health professional. Quit 
success for concurrent substances is predicted in part by motivation to 
quit one substance [16], and thus, we expect number of quit methods 
(an indirect indication that an individual is motivated or desires to quit) 
to be associated with reductions in tobacco and alcohol use. 

Barriers to cessation

Barriers to smoking cessation (referred to henceforth as BCS) 
are broadly described as beliefs about inconveniences, costs, or cons 
regarding quitting smoking. In other words, BCS are stressors that reflect 
cognitive appraisal of negative aspects of quitting [17]. Commonly 
endorsed barriers include missing or craving cigarettes, feeling nervous 
or irritable following cessation, and losing a source of pleasure [18]. 
Other barriers include fear of weight gain, difficulty managing negative 
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emotions, and low self-efficacy related to quitting [19]. As BCS has 
predictive validity with respect to smoking outcomes among concurrent 
alcohol and tobacco users [20], we expected that BCS would be associated 
with increased cigarette use. Previous work in co-using samples have not 
shown significant links between BCS and alcohol [20,21], and thus we 
did not expect alcohol outcomes to be significantly predicted by BCS. 
No published research to our knowledge has evaluated the interaction 
between quit methods and BCS in predicting substance use among co-
users, and thus we examined this important relationship. Based on the 
predicted links between barriers and use, and between quit methods and 
use, we expected that BCS would moderate the relationship between 
quit methods and use such that quit methods would be negatively linked 
with substance use, and that this negative relationship would be stronger 
among those with fewer BCS relative to more BCS.

Reasons for quitting

Having reasons for quitting (RFQ) substance use is an indication 
of desire to quit. This desire has been described as a dynamic, multi-
dimensional construct comprised of facets including strength of 
motivation [22], considerations of pros and cons of quitting [23], and 
readiness to change [24]. RFQ has been operationalized as consisting 
of four dimensions: health concerns, self-control, social pressure, and 
immediate reinforcement. The former two correspond to intrinsic 
motivation and the latter to extrinsic motivation [25]. RFQ has 
demonstrated predictive validity with respect to quit success [26,27]. 
Thus, we expected to replicate previous findings with respect to the 
association between RFQ and reduced smoking. Examinations of RFQ 
with respect to concurrent substance use are scarce, and as such, relatively 
little is known about the influence of RFQ and other behavioral (e.g., 
Quit methods) and psychological (e.g., BCS) phenomena on cessation 
in co-using populations. We sought to address this gap in empirical 
knowledge by evaluating links among RFQ, BCS, and quit methods. 
We expected that in addition to buffering against smoking, RFQ would 
also predict reductions in drinking outcomes. As noted above, quit 
methods were expected to negatively associate with substance use, 
and we further expected that RFQ would moderate this relationship 
such that the negative association would be stronger among those with 
more RFQ. Finally, we explored whether RFQ influenced relationships 
among BCS, quit methods, and substance use. As stated previously, we 
predicted that BCS would moderate the link between quit methods and 
use. Further, as RFQ is associated with quit success [26], we expected 
that RFQ would significantly interact with BCS and quit methods. In 
other words, we expected a significant three-way interaction to emerge 
with respect to substance use (RQF X Quit Methods X BCS). 

Current study

This study was designed to examine relationships among 
behavioral and cognitively-based quit processes in a sample of daily 
smokers who drink heavily. We had three main hypotheses. Our first 
hypothesis was related to main effects. Specifically, we expected that: 
H1a) quit methods would be associated with reduced substance use; 
H1b) BCS would be linked with increased cigarette use; and H1c) RFQ 
would be linked with reduced substance use. Our second hypothesis 
was related to moderating relationships. We expected that: H2a) 
RFQ would moderate the relationship between quit methods and 
substance use such that quit methods would be negatively linked with 
use, particularly among those with more RFQ; and H2b) BCS would 
moderate the relationship between quit methods and use such that quit 
methods would be negatively linked with use, particularly among those 
with less BCS. Our third hypothesis (H3) predicted that quit methods, 
RFQ, and BCS would interact to predict substance use.

Method
Participants 

The present sample consisted of 200 treatment-seeking daily 
smokers (37.50% female; Mage=30.72; SD=12.68). The racial and ethnic 
distribution of this sample was as follows: 89.50% identified as White/
Caucasian; 3.50% identified as Black/Non-Hispanic; 1.00% identified 
as Black/Hispanic; 2.50% identified as Hispanic; 0.50% identified as 
Asian; and 3.00% identified as ‘Other.’ 20.5% of participants completed 
high school as their highest form of education, 49.50% completed 
some college, 11.00% obtained a 4-year college degree, 6.00% obtained 
a 2-year college degree, 6.00% obtained a graduate degree, 5.00% 
completed some graduate school, and 2.00% completed less than a 
high school degree. Of the sample, 48.24% met criteria for at least one 
current (past month) Axis I diagnosis including social anxiety disorder 
(9.05%), generalized anxiety disorder (5.03%), and alcohol abuse 
(5.03%). 

Inclusion criteria for the larger longitudinal intervention included: 
(1) 18 years or older; (2) reporting smoking an average of 10 or more 
cigarettes per day for at least one year; and, (3) providing a Carbon 
Monoxide breath sample of 10 ppm or higher during the baseline 
session. Participants were excluded based on the following criteria: (1) 
current homicidality or suicidality; (2) endorsement of past or current 
psychotic-spectrum symptoms via structured interview screening; 
and (3) limited mental competency and inability to provide informed, 
voluntary, written consent. Additionally, all participants in the present 
sample met heavy drinking criteria (scoring 8 or higher on the Alcohol 
Use Disorders Identification Test) [28].

Measures

Demographics: Participants provided demographic information 
including gender, age, racial background, ethnicity, highest education 
level, and marital status.

The Quantity/frequency scale structured clinical interview for 
DSM-IV axis I disorders (SCID-I): The SCID-I-NP (Non-Patient 
Version) was utilized for diagnostic assessments to assess DSM-IV-
TR diagnoses for past and current Axis I Disorders [29]. All SCID-I 
interviews were administered by trained personnel including research 
assistants or doctoral level staff, and supervised by independent 
doctoral-level professionals. Interviews were audio-taped. The 
reliability of a random selection of 12.5% of interviews was reviewed 
(MJZ) for accuracy; no cases of diagnostic coding disagreement were 
noted. 

Smoking history questionnaire: Smoking rate, years of being a 
daily smoker, age of onset of initiation, and other characteristics were 
assessed using the Smoking History Questionnaire (SHQ) [30]. Items 
included, for example, “Since you started regular daily smoking, what is 
the average number of cigarettes you smoked per day?” which assessed 
smoking rate. Additionally, individuals indicated their quit methods by 
endorsing items (0=No or 1=Yes) including “Cold turkey,” “Behavior 
modification,” “Nicotine patch,” “Gradual reduction,” and “Telephone 
counseling.”

Fagerström test for nicotine dependence: The Fagerström Test for 
Nicotine Dependence (FTND) is a six-item scale that assesses gradations 
in tobacco dependence [31] and exhibits positive relations with key 
smoking variables, adequate internal consistency, and high test-retest 
reliability [31,32]. FTND scores range from 0 to 10, and higher scores 
indicating greater dependence on nicotine [33]. (Cronbach’s α=0.35). 
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Alcohol history questionnaire: Alcohol use in terms of quantity 
and frequency was assessed using the 42-item Alcohol History 
Questionnaire (AHQ) [34]. Example items include, “How many years 
have you been drinking regularly?” and “How old were you when you 
first had an alcoholic drink?”

Alcohol use: Alcohol use was also assessed using the Alcohol Use 
Disorders Identification Test (AUDIT), which is a 10-item measure 
that screens for hazardous or harmful drinking [28]. Items assess 
heavy drinking, quantity and frequency of use, dependence, tolerance, 
and problems. The AUDIT’s internal consistency alpha was .69 in the 
present sample, and in past work it has reliably distinguished between 
hazardous, harmful, and no drinking histories [28,35]. An AUDIT 
score of 8 produces 85% sensitivity and 89% specificity for harmful or 
hazardous drinking [36].

Barriers to cessation scale: The Barriers to Cessation Scale (BCS) is 
a 19-item measure that assesses barriers, or specific stressors, associated 
with smoking cessation [37]. Participants respond on a four-point 
Likert-type scale ranging from (0=“not a barrier” to 3=“large barrier”), 
and indicate the extent to which they identify with each of the identified 
BCS. The BCS total score has shown good internal consistency [37], 
and has also shown good internal consistency with respect to the three 
subscales (Addictive Barriers, External Barriers, and Internal Barriers) 
[37]. Further, the BCS has evinced good content and predictive validity 
[37]. Consistent with previous work [17], the total score summary 
statistic was utilized in the present study. This scale demonstrated 
high levels of internal consistency in the current sample (Cronbach’s 
alpha=0.89).

Reasons for quitting scale: The Reasons for Quitting (RFQ) scale 
is a 20-item measure that assesses motivation for quitting smoking 
[38]. Respondents indicate the extent to which each reason for quitting 
applies to them on a 4-point Likert-type scale ranging from (1=Not at 
all true to 4=Extremely true). The RFQ consists of four dimensions: 
health concerns (e.g., “I’m concerned about illness”; α=0.79), self-
control (e.g., “I’ll prove I can accomplish other things”; α=0.85), 
social pressure (e.g., “I want people to stop nagging me” α=0.70), and 
immediate reinforcement (e.g., “I won’t smell”; α=0.69). The former 
two subscales correspond to intrinsic motivation and the latter two to 
extrinsic [25]. The RFQ total score took into account all four subscales 
and was created by summing responses to items. The Cronbach’s alpha 
for the total RFQ scale was .82. The RFQ has shown good psychometric 
properties and this has been evident across diverse samples [27,39]. 

Cannabis use: The Marijuana Smoking History Questionnaire 
(MSHQ) is comprised of 40-items and assesses history and patterns of 
cannabis use [40]. Example items include “How many years have you 
smoked marijuana?” and “Think about your smoking during the last 
week, how much marijuana did you smoke per occasion in an average 
day?” Participants rated the latter item on an eight-point Likert scale. 
Scores correspond to pictures depicting increasing sizes of marijuana 
joints, with 1 indicating the smallest marijuana joint and 8 indicating 
the largest marijuana joint. Previous research has used the MSHQ as a 
successful indicator of cannabis use [41]. In the present study, cannabis 
use was included in analyses as a covariate given the frequent co-
occurrence of cannabis with tobacco use [42,43] and alcohol [44].

Procedure
Participants were adult daily smokers who drink heavily and were 

recruited from the community via radio announcements, flyers, and 
newspaper ads to participate in a large dual-site randomized controlled 
clinical trial evaluating the efficacy of two interventions for smoking 

cessation. Individuals responding to study-related advertisements 
were scheduled for an in-person baseline session to evaluate eligibility 
for study inclusion. Participants provided written informed consent 
during the baseline assessment and were interviewed using the SCID-I/
NP. Participants also completed a computerized battery of self-report 
questionnaires. All study procedures and treatment of human subjects 
were conducted in compliance with ethical standards of the American 
Psychological Association and the study protocol was approved by the 
Institutional Review Board at each study site. The present study is based 
on analyses of baseline (pre-treatment) data for a sub-set of the sample, 
which was on the basis of available data on all studied variables. 

Analysis Plan
Zero-order correlations were obtained to examine relationships 

between predictor and criterion variables. The incremental validity of 
covariates (gender, race, education status, marital status, and cannabis 
use) and independent variables (IV; RFQ, quit methods, and BCS) 
were examined in relation to the dependent variables (DV; cigarettes 
smoked per day and drinking frequency) using hiearchical multiple 
regression [44]. Separate models were constructed for each DV. At 
Level 1, RFQ, quit methods, and BCS were included in the model, 
along with gender, race, education status, marital status, and cannabis 
use included as covariates to ensure any observed effects were not 
due to these factors. At Level 2, covariates and RFQ, quit methods, 
and BCS were simulatenously entered to test two-way interactions or 
product terms. At Level 3, covariates, RFQ, quit methods, and BCS 
were entered into the model to test three-way interactions (Table 
1). Emerging two- and three-way interactions were graphed using 
parameter estimates from the regression equation where high and low 
values were specified as one standard deviation above and below their 
respective means [45].

  Predictor B SE t p β Adj R2
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er
 D

ay Step 1 Gender -0.01 0.16 -0.08 0.94 -0.01 0.12
Race 0.05 0.07 0.63 0.53 0.04
Education Status 0.15 0.05 2.71 0.01 0.20*
Marital Status -0.08 0.05 -1.67 0.1 -0.13
Cannabis use 0.07 0.03 2.56 0.01 0.19*
Reasons for Quitting (RQF) -0.01 0.01 -1.71 0.09 -0.13†
Quit Methods (QM) -0.001 0.04 -0.01 0.99 -0.001

 Barriers to Cessation (BCS) 0.001 0.01 0.09 0.93 0.01  
Step 2 RQF * QM 0.09 0.04 2.15 0.03 1.10* 0.17

RQF * BCS 0 0.01 -0.22 0.83 -0.1
 QM * BCS 0.09 0.03 2.71 0.01 0.65*  
Step 3 RQF * QM * BCS 0.01 0 3.77 0.0002 4.52*** 0.23

Fr
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y 
of

 A
lc

oh
ol

 U
se

Step 1 Gender 3.37 1.35 2.51 0.01 0.18* 0.05
Race -0.21 0.62 -0.34 0.73 -0.02
Education Status -0.58 0.47 -1.23 0.22 -0.09
Marital Status -0.65 0.41 -1.59 0.11 -0.12
Cannabis use -0.29 0.22 -1.32 0.19 -0.1
RQF 0.17 0.07 2.44 0.02 0.17*
QM 0.48 0.36 1.31 0.19 0.1

 BCS 0.15 0.06 2.35 0.02 0.17*  
Step 2 RQF * QM -0.002 0.01 -0.3 0.76 -0.17 0.05

RQF * BCS 0.001 0.001 1.49 0.14 0.72
 QM * BCS -0.003 0.004 -0.88 0.38 -0.23  
Step 3 RQF * QM * BCS 0.001 0.0003 2.6 0.01 3.40* 0.08

Note: N=200 *** p<0.001 ** p<0.01 * p<0.05.
Table 1: Hierarchical regression analysis for variables predicting cigarette and 
alcohol use from the reasons for quitting, number of quit methods, and barriers 
to cessation.
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Results
Descriptive data and correlations among variables

Means, standard deviations, and bivariate correlations for all of the 
study variables are presented in Table 2. For illustrative purposes, we 
have provided a table of means at low and high levels of reasons for 
quitting based on a mean split (Table 3). 

Primary analyses

Cigarette use as outcome: Our first model included daily 
cigarette use as the DV, and predictors included covariates and IVs 
(RFQ, BCS, and QM). At Level 1, the model accounted for 12% of 
the variance. Education status (β=0.20, p=0.01) and cannabis use 
(β=0.19, p=0.01) were significant predictors. At Level 2, the model 
accounted for 17% of the variance, with two significant two-way 
interactions emerging. 

The first two-way interaction was between quit methods and 
BCS (β=0.65, p=0.01). BCS moderated the relationship between quit 
methods and number of cigarettes smoked per day. Quit methods were 
negatively associated with cigarette use, and this negative relationship 
was stronger among those with more BCS relative to those with fewer 

BCS (Figure 1). The second two-way interaction was between RFQ 
(composite score) and quit methods (β=1.10, p=0.03). RFQ moderated 
the relationship between quit methods and daily cigarette use such that 
quit methods were negatively linked with smoking, but only among 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1.  SHQ -

2.  FTND 0.62*** -

3.  AHQ 0.11 -0.08 -

4.  AUDIT 0.02 0.03 0.19*** -

5.  RFQH 0.19** 0.22** 0.02 0.08 -

6.  RFQSe 0.20** 0.24*** -0.04 0.12† 0.26*** -

7.  RFQI 0.22** 0.18* -0.17* 0.05 0.15* 0.45*** -

8.  RFQSo -0.01 0.06 -0.17* 0.01 0.11 0.31*** 0.28*** -

9.  RFQTot 0.23** 0.27*** -0.12† 0.11 0.60*** 0.78*** 0.69*** 0.60*** -

10.    Quit Methods 0.20** 0.16* 0.01 -0.02 0.28*** 0.17* 0.13† 0.09 0.26*** -

11.    BTC 0.17* 0.25*** 0 0.08 0.18** 0.09 -0.02 0.05 0.12† 0.23** -

12.    Gender 0.11 0.04 -0.02 -0.09 -0.15* -0.02 -0.07 -0.07 -0.12 -0.02 -0.24*** -

13.    Race -0.08 -0.11 0.03 0.01 -0.1 0.04 -0.02 -0.02 -0.04 -0.07 -0.18* -0.02 -

14.    Education -0.03 -0.08 0.19** -0.08 0.17* -0.08 -0.19** -0.08 -0.06 0.22** -0.03 0 -0.03 -

15.    Marital Status -0.17* -0.17* -0.09 0.15* -0.22** -0.12 -0.04 -0.08 -0.18* -0.25*** 0.01 0.09 0.09 -0.24*** -

16.    Cannabis use -0.13† -0.04 0.11 0.17* -0.07 0.03 0.03 -0.12† -0.05 -0.15* 0.12† -0.09 -0.01 -0.24*** 0.32*** -
Mean 14.89 6.96 2.73 13.21 14.14 14.49 13.66 8.23 50.51 3.09 25.61 0.63 1.3 4.43 3.87 2.98
Standard Deviation 9.3 2.12 1.05 4.82 3.8 4.07 3.3 3.12 9.59 1.92 10.48 0.49 1.02 1.42 1.69 3.08

Note: N=200 *** p<0.001. ** p<0.01. * p<0.05. † p<0.10
SHQ=Cigarettes per day; FTND=Nicotine Dependence; AHQ=Drink frequency; AUDIT=Hazardous Drinking; RFQH=Health Concern; RFQSe=Self-Control; 
RFQI=Immediate Reinforcement; RFQSo=Social Influence; RFQTot=Total score; BTC=Barriers to Cessation

Table 2: Means, standard deviations, and correlations among variables.

Low/Few Reasons for Quitting High/Many Reasons for Quitting

N=104 N=96

Mean Std Dev 95% CI Mean Std Dev 95% CI

Cigarettes Smoked Per Day 13.39 7.71 11.89-14.89 16.51 10.56 14.37-18.65
Nicotine Dependence 6.51 2.1 6.92-6.51 7.44 2.06 7.02-7.86
Drinking Frequency 2.83 0.99 3.02-2.83 2.63 1.11 2.40-2.85
Alcohol Use (AUDIT) 12.79 3.86 13.54-12.79 13.66 5.67 12.51-14.80

Table 3: Means and confidence intervals of substance use at low/few and high/many reasons for quitting.

Figure 1: Number of quit methods was negatively associated with smoking, 
and this relationship was stronger among those with more barriers to smoking 
cessation relative to less.
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those with fewer RFQ. The opposite emerged among those with more 
RFQ such that, for these individuals, the quit methods was positively 
associated with smoking.

The model at Level 3 accounted for 23% of the variance, with a 
significant three-way interaction between quit methods, BCS, and RFQ 
(β=4.52, p=0.0002; Table 1). Among individuals with fewer RFQ, quit 
methods was negatively associated with smoking, and this relationship 
was strongest among those with more BCS. However, among individuals 
with more RFQ, quit methods was positively associated with smoking, 
particularly among those with more BCS (Figure 2).

Alcohol use frequency as outcome: Our second model was similar 
to the first except that drinking frequency was the DV. The model 
accounted for 5% of the variance at Level 1, with gender (β=0.18, 
p=0.01), RFQ (β=0.17, p=0.02), and BCS (β=0.17, p=0.02) as significant 
predictors. At Level 2, the model accounted for 5% of the variance. No 
significant two-way interactions emerged. Level 3 accounted for 8% of 
the variance, and a significant three-way interaction emerged between 
quit methods, BCS, and RFQ (β=3.40, p=0.01; Table 1). This three-
way interaction showed that among individuals with fewer RFQ, quit 
methods was negatively associated with drinking frequency, and this 
relationship was strongest among those with more BCS. However, 
among those low in both BCS and RFQ, quit methods was positively 
associated with drinking frequency. 

Discussion
The present study examines behavioral and cognitively-based 

quit processes among daily smokers who drink heavily, and sought to 
determine whether these processes differentially influence cigarette and 
alcohol use. 

Hypothesis 1: Main effects

Our first hypothesis was partially supported. Quit methods was 
not significantly associated with substance use, and this is contrary to 
what was expected (H1a). Further, BCS was associated with increased 
drinking, which was also unexpected (H1b). Previous work has not 
shown significant associations between smoking-related BCS and 
alcohol outcomes [20,21], and thus we had not predicted that this 
relationship would emerge. This finding may support the perspective 
that among co-occurring substance users, barriers to quitting one 
substance (cigarettes) may pose difficulties to quitting a different 
substance (alcohol). The relationship between RFQ and substance use 

(H1c) was somewhat complex. RFQ predicted marginal reductions in 
the number of cigarettes smoked per day, whereas RFQ was associated 
with increases in drinking frequency. This may imply a parallel 
recognition of the need to change problematic behavior and may 
provide support for the notion that individuals who use substances 
at higher levels may also have more RFQ due to salience of health 
problems. An alternative explanation for the positive association 
between RFQ and drinking is that perhaps having many reasons 
for smoking cessation might increase cognitive load or stress linked 
with quitting, and individuals may attempt to fill the cigarette “void” 
by turning to another substance (alcohol). The latter explanation is 
somewhat troublesome, as it may provide evidence for the perspective 
that among co-users, quitting one substance may heighten the risk 
of using the other substance at increased levels. Generally, these 
findings imply that cognitive-based smoking processes are relevant 
to concurrent substance using individuals and this warrants further 
investigation. 

Hypothesis 2: Two-way interactions

Results supported our second hypothesis. BCS moderated the 
relationship between quit methods and cigarette use (Figure 1; 
H2a). Higher numbers of quit methods (endorsing more items) was 
negatively linked with the number of cigarettes smoked per day, and 
this relationship was stronger among those with more versus few BCS. 
Interestingly, the negative relationship between quit methods and 
smoking emerged more strongly among those with more BCS relative 
to fewer BCS. One possible explanation for these findings is that 
individuals with many barriers might have found ways to overcome 
them via multiple and varied attempts to quit smoking (e.g., nicotine 
patch or gum, or quitting with friends or relatives). These individuals 
might represent “hardier” quitters; those who, despite being buffeted 
by many barriers, have found ways to reduce their cigarette use. It is 
worth noting that those with fewer BCS smoked more relative to those 
with more BCS. Although having more quit methods was linked with 
decreased smoking overall, it appears that those with fewer BCS might 
benefit less from varying quit approaches relative to those with more 
BCS. It could be that these individuals may struggle with ambivalence 
about their smoking. For example, having fewer BCS is consistent with 
desire to quit, however, continuing to smoke is consistent with the 
simultaneous desire not to quit, and this tugging of opposite forces is a 
hallmark of ambivalence [46,47]. 

Results also supported our expectation that RFQ would moderate 

Figure 2: Among individuals with fewer reasons to quit smoking, the number of quit methods was negatively associated with smoking, and this relationship was 
strongest among those with more barriers to smoking cessation. However, among individuals with more reasons for quitting smoking, a positive association emerged 
such that smoking and quit methods were positively related, particularly among those with more barriers to cessation.
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the relationship between quit methods and substance use (Figure 3; 
H2b). Quit methods were linked with reductions in cigarettes per day. 
However, this relationship was only evident among those with fewer 
RFQ. Interestingly, the opposite emerged among those with more RFQ; 
that is, among individuals with many RFQ, quit methods were linked 
with increased cigarette use. It seems intuitive to suggest that engaging 
in a variety of quit methods and having many RFQ is consistent with 
goals aligned with eventual cessation; however, the data did not support 
this assertion. It is possible that the discouragement of repeatedly and 
unsuccessfully trying to quit may lead to the uncomfortable experience 
of dissonance (awareness that one is continuing to smoke while trying 
to quit). A large body of literature has explored the theory of cognitive 
dissonance [48] which suggests that dissonance can be reduced by 
either modifying behavior (e.g., quit smoking) or modifying cognition 
(e.g., minimizing risk associated with smoking) [48]. Studies have 
demonstrated links between dissonance and perceptions of self-
exemption from health risks [49]. Further, smokers tend to down-play 
cigarette-related risk [50,51]. In other words, despite having many 
RFQ, smokers who have attempted various methods to quit may 
hold inaccurate assumptions that they are not personally susceptible 
to health problems. Additional work is needed to better understand 
relationships among RFQ, quit methods, and cigarette use, particularly 
to explore characteristics that may increase risk for heavy smoking. 

It is interesting to note that although the interaction between 

quit methods and RFQ emerged when predicting cigarette use, 
it did not emerge when predicting drinking frequency. This may 
lend support to the perspective that behavioral and cognitive quit 
processes differentially affect tobacco and alcohol outcomes among 
co-users. Perhaps processes that buffer against cigarette use for some 
individuals (e.g., smokers who do not drink) do not have protective 
effects against cigarette use for others (e.g., smokers who drink). These 
findings indicate that behavioral and cognitive processes may not have 
a straightforward relationship with concurrent substance use, and 
additional examination of characteristics that might predispose co-
users to benefit most from specific quit strategies are needed. 

Hypothesis 3: Three-way interactions

We found evidence to support our third hypothesis. Two three-
way interactions emerged between RFQ, BCS, and quit methods in 
predicting substance use. The first three-way interaction (Figure 2) 
predicted the number of cigarettes smoked per day. Among individuals 
with fewer RFQ, quit methods were associated with reductions in 
smoking regardless of how many BCS were reported. However, among 
those with more RFQ, quit methods were linked with reductions in 
smoking, but only among individuals with fewer BCS. The opposite 
emerged among those with more BCS such that quit methods were 
linked with increased cigarette use. 

The second three-way interaction (Figure 4) predicted drinking 
frequency, and results showed that among those with fewer RFQ, quit 
methods were associated with reductions in drinking for individuals 
with many BCS. However, the opposite was true among those with 
fewer BCS such that quit methods were linked with increased drinking 
frequency. Further, among those with more RFQ, only marginal 
changes in drinking frequency emerged, regardless of number of quit 
methods or BCS. 

Taken together, the present data demonstrated that with some 
exceptions, cigarette and alcohol use dropped among individuals 
with higher levels of these behavioral and cognitive quit processes. 
Thus, these findings support previous work exploring benefits of 
concurrently treating co-occurring substance use [11,14]. However, it 
is also important to note that the present findings also suggest that there 
may be a subset of individuals for whom these otherwise protective 
processes might be associated with increases in substance use. In other 
words, there may be co-users for whom a reduction in one substance 
could lead to an increase in the other. One potential reason for this 
might relate to difficulties coping with withdrawal symptoms from 

Figure 3: Number of quit methods was negatively associated with smoking 
among t hose with fewer reasons to quit and positively associated with smoking 
among those with more reasons to quit.

Figure 4: Among individuals with fewer reasons to quit smoking, the number of quit methods was negatively associated with drinking frequency, and this relationship 
was strongest among those with more barriers to smoking cessation. However, among those with fewer barriers to smoking cessation, drinking and quit methods were 
positively associated.  
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attempts to reduce co-occurring substance use. This perspective has 
been previously been suggested [11] and warrants additional research. 
Another potential reason for these findings might stem from the 
rewarding effects [52,53] and attentional bias towards drug-related 
reward cues [54]. Further work is needed to understand whether the 
sub-set of co-users for whom reducing the use of one substance leads 
to increasing another may benefit from tailored attentional retraining 
interventions [55,56]. 

In conclusion, findings from the present study supported our 
hypotheses that behavioral and cognitive quit processes would evince 
differential effects on tobacco and alcohol. However, results imply 
that behavioral and cognitively-based quit processes have a complex 
relationship with concurrent tobacco and alcohol use, and this needs 
further elucidation. These examinations have practical utility and 
may inform development and implementation of interventions and 
programs targeting comorbid alcohol and tobacco dependence.

Limitations and Future Directions 
The strengths of the study must be considered in light of its 

limitations. First, the present sample is relatively homogenous (e.g., 
primarily Caucasian) in that it is comprised largely of a group of 
adult smokers who volunteered to participate in smoking cessation 
treatment. A large percentage of cigarette smokers attempt to quit 
on their own [57], and thus, it will be important for researchers to 
draw from populations other than those included in the present 
study to address potential self-selection bias among individuals with 
these characteristics and to increase the generalizability of findings. 
Further, although nicotine replacement therapy with respect to the 
use of patches was captured by the variable indicating quit methods; 
other forms of nicotine replacement therapy (e.g., lozenges, gum) were 
not. Replications of this work are needed to address whether various 
forms of nicotine replacement therapy impact outcomes. Second, the 
present study was cross-sectional and items were assessed via self-
report. Thus, findings cannot shed light on processes over time or 
isolate causal relations between variables, and the measures are subject 
to potential biases. Additionally, the study sample did not exclude 
participants based on drinking criteria, and thus, the sample included 
light, moderate, and heavy drinkers. Moreover, the data collected were 
part of a larger trial, and thus, the decision on which participants were 
included in the present analysis was based on the availability of the 
necessary data. Third, it is worth noting that the FTND exhibited low 
internal consistency, which is an issue that can emerge with this scale 
[58].
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