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Abstract

Background—Transdermal nicotine, with behavioral counseling, is among the most popular
approaches used to quit smoking. Yet, 6-month cessation rates rarely exceed 20-25%. Identifying
factors associated with cessation success may help researchers and clinicians develop enhanced
interventions that can improve quit rates. This study examined longitudinal changes in withdrawal,
craving, depression and anxiety symptoms, and alternative reinforcers, from a baseline assessment
to a 6-month outcome, as predictors of 6-month smoking cessation outcomes following 8 weeks of
nicotine patch treatment and counseling.

Methods—A sample of 180 smokers, who completed an effectiveness trial that provided
counseling and 8 weeks of 21mg nicotine patches, was analyzed. Generalized estimating equations
evaluated changes in withdrawal and craving, depression and anxiety symptoms, and alternative
reinforcers over time, between participants who were smoking at 6-months and participants who
were abstinent (confirmed with carbon monoxide) at 6-months. Multiple logistic regression
assessed changes in these variables as predictors of relapse.
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Results—Controlling for covariates associated with cessation (i.e., nicotine dependence, patch
adherence, and rate of nicotine metabolism), participants who were abstinent at 6 months showed
significantly lower craving and withdrawal and significantly higher substitute reinforcers from
baseline to 6 months, vs. those who were smoking at 6 months (p < .001). An increase in craving
predicted relapse to smoking (p < .05).

Conclusions—These results support continued efforts to strengthen interventions that reduce
withdrawal and craving and the development of interventions to address alternative reinforcers in
order to promote long-term smoking abstinence following nicotine patch treatment.

Keywords
smoking; behavioral economics; alternative reinforcers; withdrawal; craving

1. INTRODUCTION

Owing to its availability as an over-the-counter medication, relative affordability, and
favorable side effect profile, transdermal nicotine patches remain as one of the most popular
methods that smokers use to make a quit attempt. Among smokers making a quit attempt,
transdermal nicotine is the most popular form of nicotine replacement therapy and the
second most popular form of pharmacotherapy, next to varenicline (Kasza et al., 2015).
While popular, long-term cessation rates among users of the nicotine patch (with
counseling) rarely exceed 20-25% (Fiore et al., 2008). Identifying variables that enhance the
effectiveness of transdermal nicotine by characterizing smokers who are successful in their
attempt, vs. those who are unable to quit, may highlight novel treatment targets to boost
treatment responsiveness.

Abstinence symptoms, emotional responses to quitting, and sources of alternative
reinforcement are three such targets. Studies have documented the role that withdrawal
symptoms and abstinence-induced craving have on relapse early in a quit attempt (al’ Absi et
al., 2007; Piasecki et al., 2000; Swan et al., 1996) and medications used to treat nicotine
dependence are, in part, designed to reduce withdrawal and craving (Henningfield et al.,
2009). However, even while abstinent, withdrawal and craving are highly variable and the
impact of such variation across time on smoking abstinence is under-studied (Javitz et al.,
2012). Likewise, elevated levels of depression and anxiety symptoms pre-cessation and early
in the quit attempt have been linked to poorer smoking cessation outcomes at the end of
treatment (Niaura et al., 2001; Leventhal et al., 2008; 2014; Kenford et al., 2002; Zvolensky
et al., 2009). Yet, few studies have examined the prospective relationship between emotional
responses to quitting and smoking cessation outcomes. Lastly, more recent research has
identified novel predictors of quit attempt outcomes, including complementary and
alternative reinforcers. Rooted in Behavioral Economic Theory (Green and Freed, 1993),
increased engagement in substitute reinforcers, which are healthier alternative activities to
smoking (e.g., physical activity), and decreased engagement in complementary reinforcers,
which are activities that increase the reinforcing value of smoking (e.g., consuming alcohol),
have been associated with greater probability of successful cessation. Results from a small
lab study (Stoops et al., 2011) and a clinical trial of short-term abstinence (Goelz et al.,
2014) indicate the need to examine the predictive significance of alternative reinforcers on
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long-term abstinence. Such analyses could help support the development and evaluation of
novel behavioral interventions based on Behavioral Economic Theory to promote tobacco
cessation. Thus, emerging from these studies is the picture that smokers attempting to quit
may have a greater probability for success if they are able to better manage craving and
withdrawal, negative emotional responses, and substitute and complementary reinforcers.

To date, however, few studies have prospectively examined long-term changes in these
factors following treatment with transdermal nicotine as predictors of successful long-term
cessation. Thus, this study, using data from a large clinical trial, examined changes in
withdrawal and craving, emotional responses, and complementary and substitute reinforcers
among successful abstainers 6 months after treatment initiation vs. those who returned to
smoking.

2. METHODS

2.1 Participants

Participants in this study completed an effectiveness clinical trial that evaluated 8, 24, and 52
weeks of transdermal nicotine (Schnoll et al., 2015; ClinicalTrials.gov Identifier:
NCT01047527). For the current study, only participants randomized to 8 weeks of treatment
were included in order to standardize nicotine patch treatment duration and to follow up on
our prior study of predictors of short-term cessation (Goelz et al., 2014). To be eligible for
the clinical trial, participants had to be 18 years of age or older, report smoking 10 cigarettes
per day or more, and indicate an interest in quitting smoking. Exclusion criteria were limited
to minimizing potential subject risk (see Schnoll et al., 2015) and, as a result, the present
sample was relatively unique (e.g., included smokers with past or current psychiatric
disorders).

2.2 Study Procedures

Methods were approved by the University of Pennsylvania and Northwestern University
Institutional Review Boards. Participants, recruited through advertisements, completed an
in-person intake session to confirm eligibility. Eligible participants were randomized to 8,
24, or 52 weeks of transdermal nicotine and 12 behavioral counseling sessions. Participants
received open-label 21mg transdermal nicotine (Nicoderm CQ; GlaxoSmithKline, Research
Triangle Park, NC) for 8 weeks and 8 behavioral counseling sessions. Counseling was brief,
based on established treatment guidelines (Fiore et al., 2008), and focused on preparing for
cessation, managing urges and triggers to smoking, and developing strategies to avoid
relapse. Data for this study were taken from assessments conducted at baseline (week -2),
week 8, and 6 months. At 6 months, self-reported smoking cessation was confirmed using
breath carbon monoxide (CO) assessed using the Vitalograph BreathCO monitor.

2.3 Measures

2.3.1. Covariates—At the baseline assessment, participants were asked to provide
information about demographic (e.g., age, sex, race) and smoking-related (e.g., cigarettes
per day, the Fagerstrom Test for Nicotine Dependence [FTND; Heatherton et al., 1991])
characteristics. In addition, as described previously (Kaufmann et al., 2015), saliva samples
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(5ml) were collected at baseline to determine participant rate of nicotine metabolism based
on the nicotine metabolite ratio (NMR).

2.3.2. Withdrawal and Craving—The Minnesota Nicotine Withdrawal Scale
(MNWS) measured withdrawal symptoms associated with quitting smoking (Hughes and
Hatsukami, 1986). The MNWS assesses 7 American Psychiatric Association Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-1V) dimensions of nicotine
withdrawal (i.e., anger, anxiety, depression, difficulty concentrating, increased appetite,
insomnia, restlessness, impatience, and craving); a summary score was calculated. The 10-
item brief Questionnaire of Smoking Urges (QSU; Cox et al., 2001) was used to assess
craving for cigarettes; a total summary score was used.

2.3.3. Inventory of Depressive Symptomatology—The 30-item Inventory of
Depressive Symptomatology (IDS; Rush et al., 1986; 1996) assessed the severity and
frequency of depressive symptoms. The IDS includes symptoms of major depressive
disorder as defined by the DSM-IV. Each item is scaled from O (not present) to 3 (very
severe), yielding a total score. Depression severity can be classified as normal (<15), mild
(16-24), moderate (25-32), moderate to severe (33-40) and severe (=41).

2.3.4. Beck Anxiety Inventory—\We used the 21-item Beck Anxiety Inventory (BAI)
to determine participant symptoms of anxiety (Beck et al., 1988). Each item was rated on a
4-point scale ranging from 0 to 3 and items were summed to obtain a total score. Total
scores from 0-7 are considered to reflect a minimal level of anxiety; scores of 8-15 indicate
mild anxiety; scores of 16-25 reflect moderate anxiety; and scores of 26-63 indicate severe
anxiety.

2.3.5. Pleasant Events Schedule—The Pleasant Events Schedule (PES;
MacPhillamy and Lewinsohn, 1982) is a self-report measure of the frequency and
enjoyability of common rewarding activities and events engaged in by an individual over the
past 30 days. We used the 45-item short-form version of the PES as in past studies (Audrain-
McGovern et al., 2009, 2011). First, the cross product of the frequency score (0 = has not
happened to 2 = happened often) and enjoyability score (0 = not pleasurable to 2 = very
pleasurable) for each item provided a measure of an individual’s reinforcement from that
activity. Second, participants were asked whether they associated each activity with smoking
or the urge to smoke; activities associated with smoking were defined as complementary
reinforcers whereas activities not associated with smoking were defined as alternative
reinforcers. The cross products of the substitute reinforcers were summed to provide an
individual’s overall index of substitute reinforcers and the cross products of the
complementary reinforcers were summed to provide an individual’s overall index of
complementary reinforcers.

2.3.6. Transdermal Nicotine (Patch) Adherence—Daily patch use from week 0
(target quit day) to week 8 was assessed at each session using a timeline follow-back
measure (Brown et al., 1998), a method used in previous trials (Schnoll et al., 2009). The
average number of days per week that a patch was used was calculated to represent to degree
to which participants were adherent.
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2.3.7. Smoking Behavior—We used the timeline follow-back measure to assess
smoking from baseline to 6 months (Brown et al., 1998). At 6 months, participants who self-
reported that they had not smoked for the previous 7 days were asked to provide a breath
sample for biochemical verification of smoking status (within 3 days of the self-report).
Level of breath CO was measured in parts per million (ppm). Consistent with established
guidelines (SRNT Subcommittee on Biochemical Verification, 2002), participants were
considered abstinent at 6 months if they self-reported abstinence for 7 days prior to the
assessment and had a breath sample with CO < 10ppm. Participants who withdrew from the
study, failed to provide a CO sample, or had a CO greater than 10ppm were considered
smokers. The same procedures were used to determine smoking cessation at 8 weeks.

2.4 Statistical Analysis

This intent-to-treat analysis included all participants randomized to the 8-week treatment
arm who completed the first counseling session (baseline; n = 180). Sample characteristics,
including demographic data and smoking history, were examined using descriptive statistics
(e.g., mean, standard deviation, proportions). We assessed differences between participants
who were abstinent at 6 months or smoking at 6 months using chi-square tests (for
categorical variables) or ANOVA (for continuous variables). Variables associated with 6
month abstinence (p < .10) were included in a multiple logistic model to identify potential
covariates for the primary analyses.

Next, we used Generalized Estimating Equations (GEE) to determine whether changes in
withdrawal and craving, depression and anxiety symptoms, and substitute and
complementary reinforcers, from baseline to 6 months were related to smoking abstinence at
6 months. Main and interaction effects for the repeated measures independent variable (i.e.,
time: baseline, week 8, 6 months) and the between-group independent variable (i.e., 6 month
smoking status: smoking or abstinent) were assessed. Separate models were conducted for
each construct and covariates were included.

Lastly, multivariate logistic regression was used to assess whether changes in withdrawal
and craving, depression and anxiety symptoms, and substitute and complementary
reinforcers from baseline to week 8 were associated with relapse to smoking between week
8 and 6 months. For these analyses, we selected only participants who were confirmed
abstinent at week 8 and examined difference scores for our predictors of relapse to smoking
between week 8 and 6 months (with relapse defined as 7 consecutive days of smoking).
Models included covariates. All analyses were completed using SPSS (Version 20.0, IBM
Corp., Armonk, NY) or STATA (Version 13.1, StataCorp, College Station, Texas).

3. RESULTS

3.1. Sample Characteristics and Covariates!

Table 1 shows the characteristics of the sample. The quit rate at 6 months was 21.7%
(39/180). Characteristics associated with abstinence at 6 months were level of education,

Iplease see Schnoll et al. (2015) for the CONSORT diagram for this trial, which indicates that 69 participants were lost-to-follow-up.
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level of nicotine dependence, baseline rate of smoking, rate of nicotine metabolism, and
current or past psychiatric disorder. Compared to participants who were smoking at 6
months, abstainers reported a significantly higher level of education (x2 [1] = 4.85, p = .05),
lower level of nicotine dependence (F[1,177] = 4.86, p = .05), lower rate of nicotine
metabolism (F[1,169] = 3.84, p = .05), and higher rate of weekly use of the nicotine patch
(F[1,178] = 10.84, p = .001), and were significantly less likely to report a current or past
psychiatric disorder (x2[1] = 8.01, p < .03). These variables were included in a logistic
regression model predicting 6 month abstinence. When included together in the model,
predictors of 6 month abstinence included: nicotine dependence ( = .83, 95% ClI: 0.67-
1.03, p =.10), nicotine metabolism rate (p = .14, 95% CI: 0.02-1.18, p = .07), and patch
adherence (B = 1.44, 95% CI: 1.06-1.95, p = .02). These variables were included as
covariates in the models below.

3.2. Withdrawal and Craving

Controlling for covariates, the GEE analyses yielded a significant time x smoking status
interaction for symptoms of withdrawal (32 [2] = 9.25, p < .001). As shown in Table 2, the
main effects for time, for both baseline to week 8 withdrawal and baseline to 6 months
withdrawal, were significant (§ = 2.15, 95% CI: 0.76 to 3.54, p =.002; § = 1.81, 95% CI:
0.19 to 3.43, p = .03). While the main effect of smoking status (8 = 2.03, 95% CI: -0.46 to
4.51, p = .11) and the interaction effect for change in withdrawal from baseline to week 8
and smoking status at 6 months (8 = —1.42, 95% CI: -4.19 to 1.34, p = .31) were not
significant, the interaction effect for baseline to 6 months was significant (8 = —4.43, 95%
Cl: =7.32 to —1.54, p = .003). As shown in Figure 1, withdrawal symptoms increased
initially for both 6 month smokers and abstainers; however, while withdrawal symptoms
remained elevated for 6 month smokers between week 8 and 6 months, they decreased
significantly for 6 month abstainers during this time-period.

Likewise, controlling for covariates, the time x smoking status interaction for craving was
significant (x2 [2] = 30.8, p < .0001). As shown in Table 2, the main effects for time, for both
baseline to week 8 craving and baseline to 6 months craving, were significant (3 = -11.93,
95% CI: —15.06 to -8.79, p < .001; § = -11.57, 95% ClI: —15.20 to —7.93, p <.001), as was
the main effect of smoking status at 6 months (8 = 5.45, 95% CI: 0.08 to 10.83, p = .05).
Further, the time x smoking status interactions at week 8 and 6 months were significant (8 =
-11.42, 95% Cl: -17.67 to —-5.18, p < .001; § = -18.03, 95% Cl: -24.54 t0 -11.52,p <.
001). As shown in Figure 1, the reduction in craving over time was significantly greater for 6
month abstainers than for 6 month smokers, and the reduction in craving continued for
abstinent participants from week 8 to 6 months but plateaued for smokers during this time.

3.3. Depressive and Anxiety Symptoms

As shown in Table 2, depressive symptoms decreased significantly from baseline to week 8
(B=-1.74,95% CI: -3.41 to —0.09, p = .04) and from baseline to 6 months ( = —2.84, 95%
Cl: -4.78 to —0.9, p = .004). However, the main effect for smoking status was not
significant, the overall time x smoking status interaction was not significant (x2 [2] = 2.58, p
=.28), and the interaction effects for baseline to week 8 and baseline to 6 months were not
significant (Table 2). As shown in Figure 2, depressive symptoms decreased over time
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similarly for 6 month smokers and abstainers. With regard to anxiety symptoms, there were
no significant main effects (Table 2), the overall interaction effect (32 [2] = 3.16, p = .21)
was not significant, and there were no individual significant interaction effects (Table 2).

3.4. Alternative Reinforcers

As shown in Table 2, for substitute reinforcers, there were significant main effects for time,
for both baseline to week 8 ( = —17.81, 95% CI: 13.27 to 22.34, p < .001) and baseline to 6
months (B = 11.38, 95% CI: 6.10 to 16.66, p < .001). The main effect for smoking status at 6
months was not significant (B = —7.62, 95% CI: —16.02 to 0.78, p = .08). Assessment of the
interaction effects showed that the level of substitute reinforcers from baseline to 6 months
increased across time more for those demonstrating 6 month abstinence, vs. those who were
smoking at 6 months (y2[2] = 14.54, p < .0001; Figure 3). This effect was evident after week
8 (B =18.29, 95% CI: 8.89 to 27.97, p < .001).

As shown in Table 2, for complementary reinforcers, there were significant main effects for
time, for both baseline to week 8 (B = —22.34, 95% CI: -26.07 to —18.61, p < .001) and
baseline to 6 months (§ = -22.00, 95% ClI: -26.27 to —17.52, p < .001). The main effect for
smoking status at 6 months was not significant ( = —-0.31, 95% CI: -8.53 to 7.91, p = .94).
Assessment of the interaction effects showed that the level of complementary reinforcers
from baseline to 6 months decreased across time more for those demonstrating 6 month
abstinence, vs. those who were smoking at 6 months, however the overall interaction was not
significant (x2[2] = 3.82, p = .15; Figure 3). As shown in Table 2, this was due to the non-
significant interaction effect for baseline to week 8 (§ = —3.41, 95% CI: -10.78 t0 3.96,p =.
36), compared to the interaction effect for baseline to 6 months (8 = —7.70, 95% CI: -15.19
t0 0.17, p = .05).

3.5. Models of Relapse

The regression models predicting relapse between week 8 and 6 months, controlling for
covariates, showed that participants who showed a greater reduction in craving from baseline
to week 8 had a significantly lower likelihood of relapsing to smoking between week 8 and 6
months (OR = 0.96, 95% CI: 0.93-0.99), p = .02). Changes in depressive and anxiety
symptoms, withdrawal, and complementary and alternative reinforcers from baseline to
week 8 were not predictive of relapse from week 8 to 6 months (p’s > .05).

4. DISCUSSION

Withdrawal, craving, and emotional distress are common barriers to successful smoking
cessation. Yet, there are relatively few studies that have documented such relationships
prospectively and with long-term cessation following treatment with transdermal nicotine. In
addition, few studies have examined substitute and complementary reinforcers as predictors
of success, especially long-term success. Thus, this study was designed to evaluate these
factors as predictors of 6-month cessation outcomes following treatment with nicotine patch
and behavioral counseling. Below, we discuss the main findings from this study.

Our first observation is that individuals who are successful at quitting smoking after 6-
months from an initial quit attempt using the nicotine patch report greater reductions in
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withdrawal and craving, compared to individuals who were unsuccessful; a greater reduction
in craving, in particular, during the first 8 weeks, significantly reduced the risk for
subsequent relapse. These results conform to previous studies (al’Absi et al., 2007; Piasecki
et al., 2000; Swan et al., 1996) and converge with our understanding of an important
mechanism of effect for the nicotine patch (Henningfield et al., 2009). Further, these results
extend our understanding of the important role played by the ability to manage craving and
withdrawal by documenting these relationships out to six months following an initial target
quit date. With few exceptions (e.g., Javitz et al., 2012), there are limited data illustrating the
long-term prospective significance of managing craving and withdrawal symptoms for long-
term abstinence following nicotine patch treatment. The present data show that, for
abstainers, symptoms of withdrawal and craving substantially decline after 8 weeks,
whereas, for smokers, these symptoms remain at a steady plateau.

Second, with regard to depression symptoms, we did not find that smokers and abstainers
differed over time; both groups showed a significant reduction in symptoms from baseline to
6 months. This finding is inconsistent with previous analyses of this sample which showed
that depressive symptoms were related to cessation outcome 8 weeks of treatment (Goelz et
al., 2014). Perhaps depressive symptoms play a more prominent role during the initial weeks
of a quit attempt, but are less predictive of long-term cessation outcomes. Further, while this
finding is inconsistent with other past findings (e.g., Berlin and Covey, 2006; Catley et al.,
2003), it does converge with more recent analyses showing that depressive symptoms do not
always predict cessation outcomes in nicotine patch trials (Weinberger et al., 2013) and that
anhedonia, rather than global depression symptomatology, may be a more consistent
predictor of smoking cessation outcomes (Cook et al., 2015; Leventhal et al., 2014)2.
Assessment of the link between depression and abstinence should consider more fine-
grained definitions of depressive symptoms as outlined in recent theoretical models (e.g.,
Ameringer and Leventhal, 2010). Our findings concerning anxiety were not convergent with
studies indicating the significance of such symptoms in determining smoking cessation
outcomes (McDermott et al., 2013; Piper et al., 2011). The lack of effect may be related to
the measure used since alternative approaches, which have focused less on anxiety
symptomatology and more on anxiety vulnerability measures such as anxiety sensitivity,
have been more consistently associated with smoking cessation outcomes (e.g., Zvolensky et
al., 2009). As with depressive symptoms, recent conceptual frameworks of affective
predictors of smoking behavior incorporate such vulnerability processes rather than current
symptomatology, which may better account for these linkages (see Leventhal and Zvolensky,
2015).

Lastly, our results show the potential importance of substitute and complementary
reinforcers as predictors of abstinence following nicotine patch treatment. Our earlier study
showed that a reduction in complementary reinforcers and an increase in substitute
reinforcers predicted short-term (8-week) abstinence (Goelz et al., 2014). Here, we extend

2710 explore this issue with the present data, we used only the pleasure items from the PES and four items from the IDS (i.e., response
of your mood to good events, general interest, capacity for pleasure, and interest in sex) as indicators of anhedonia in the GEE
analyses. The results for the PES anhedonia items converged with the results for substitute reinforcers (i.e., a significant increase for
abstainers) but the results for the IDS items were not statistically significant, as was found for the full IDS. Such analyses should be
done with measures specifically designed to assess anhedonia.
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that initial finding by showing that substitute environmental reinforcers are associated with
long-term abstinence as well and provide support for the continuing investigation of
constructs central to behavioral economics as predictors of smoking cessation outcomes. The
application of behavioral economic theory to smoking cessation treatment has mostly
involved the use of financial incentives in the workplace (e.g., Halpern et al., 2015). This
approach may be limited by focusing on substitute reinforcement (i.e., money for
abstinence) without adequate attention to therapeutic elements designed to reduce
complementary reinforcers as well. Behavioral activation therapy and community
reinforcement models (e.g., Higgins et al., 2003; Abbott, 2009; MacPherson et al., 2010)
may represent more suitable approaches for addressing nicotine dependence.

The results of this study should be considered in the context of its limitations. First, while
the prospective nature of the data is a strength, the results should not be interpreted with
causal inferences. Variables associated with cessation were controlled for in the models,
however the lack of randomization means that not all potential confounding factors were
controlled. Second, the present findings are generalizable only to smokers seeking treatment
within a formal program. These results may not be applicable to the general population of
smokers who may be less motivated to quit smoking. Third, these results are limited to the
context of smoking cessation treatment using the nicotine patch and behavioral counseling.
It is unclear if the relationships found here would be replicated if other forms of treatment
for nicotine dependence were used. Lastly, while the use of CO and the cut-off of 10ppm
have been recommended to verify self-reported smoking abstinence, more recent studies
have suggested using lower cut-offs (Cropsey et al., 2014). Similarly, breath CO may be
effected by the device used to assess CO (Karelitz et al., in press) and by the speed of
emptying the lungs (Raiff et al., 2010). Additional potential limitations include use of the
time-line follow-back procedure (vs. contemporaneous assessment) and the coarse temporal
sampling to assess change.

In summary, this study supports the use of existing or novel interventions that address
nicotine withdrawal and craving. One clinical recommendation is dual use of nicotine
replacement therapy, in particular the use of the nicotine lozenge or gum, with the patch,
which can improve the suppression of craving, versus the nicotine patch alone (Bolt et al.,
2012; Cahill et al., 2013). Likewise, these results lend support to the evaluation of clinical
interventions directed towards enhancing engagement in substitute reinforcers in addition to
reducing engagement in complimentary reinforcers. A preliminary study of behavioral
activation therapy, which focused on reinforcers showed promise for smoking cessation
(MacPherson et al., 2010) but larger trials are needed to evaluate this approach relative to
standard behavioral interventions. Augmenting approaches to helping people quit smoking
by using ancillary interventions that better suppress withdrawal and craving and help
smokers address the need for alternative environmental reinforcers may improve the
effectiveness of standard forms of nicotine dependence treatment such as the nicotine patch
and counseling.
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Highlights
. Lower craving and withdrawal and greater substitute reinforcers
increases cessation
. The results support the dual use of nicotine replacement therapy
. The results support the testing of interventions to address alternative

reinforcers
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Changes in Depression and Anxiety Symptoms among 6 Month Smokers and Abstainers

Note. FTND score, NMR, and patch adherence were controlled for in GEE analyses.
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Changes in Substitute and Complementary Reinforcers among 6 Month Smokers and

Abstainers

Note. FTND score, NMR, and patch adherence were controlled for in GEE analyses.
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Table 1

Participant Characteristics (N = 180)

Characteristic

6 month Smokers (n = 141) 6 month Abstainers (n = 39)

Sex (% male) 48.9 53.8
Age (mean, SD) 45.6 (12.6) 47.1(11.1)
Race (% Caucasian) 52.6 47.2
Marital status (% married) 319 30.8
Sexual orientation (% heterosexual) 93.1 84.4
Education (% < GED) * 326 154
Income (% < 50,000, annually) 74.3 66.7
Nicotine Dependence (mean, SD) * 55(1.9) 4.7(18)
Cigarettes per day (mean, SD) 17.3(8.8) 15.2 (6.6)
Age of smoking initiation (mean, SD) 15.8 (5.4) 16.9 (4.3)
Years of smoking (mean, SD) 28.4 (13.3) 29.4 (11.2)
Nicotine Metabolite Ratio (mean, SD) * 0.36 (0.24) 0.28 (0.15)
Nicotine Patch Adherence (mean, SD) * 4.4 (2.1) 55(@1.2)
111 0

Past or Current Psychiatric Disorder (% with) *

Total (n = 180)

50.0

45.9 (12.3)

515
31.7
91.4
28.9

72.6
5.3 (1.9)
16.9 (8.4)
16.0 (5.2)
28.6 (12.9)
0.35 (0.22)
46(2.0)

8.6

Note. Differences between 6 month Smokers and Abstainers:

*
p’s <.10.
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Table 2

Separate GEE Analyses of Withdrawal, Craving, Depressive Symptoms, Anxiety Symptoms, and Substitute
and Complementary Reinforcers by 6 month Smoking Status over Time

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Dependent Variable: Withdrawal B 95% CI p
Constant 5.93 2.51109.35 .001
Nicotine Dependence 0.68 0.25t0 1.12 .002
Patch Adherence -0.53 -0.98 to -0.07 .02
Nicotine Metabolite Ratio 3.95 0.37t0 7.63 .03
Time (Baseline vs. Week 8) 2.15 0.76 to 3.54 .002
Time (Baseline vs. 6 Months) * 181 0.19t03.43 03
6 Months Smoking Status 2.03 -0.46 to 4.51 A1
Time (Baseline vs. Week 8) x 6 Months Smoking Status * -1.42 -4.19t01.34 31
Time (Baseline vs. 6 months) x 6 Months Smoking Status™  ~443 ~7.32t0 -1.54 003
Dependent Variable: Craving B 95% ClI p
Constant 23.92 16.65t0 31.18 <.001
Nicotine Dependence 2.63 1.72 to0 3.55 <.001
Patch Adherence -0.39 -1.36 10 0.58 43
Nicotine Metabolite Ratio 3.15 -4.40t0 10.71 41
Time (Baseline vs. Week 8) -1193  -1506t0-8.79  <.001
Time (Baseline vs. 6 Months) * -1157  -1520t0-7.93 <001
6 Months Smoking Status 5.45 0.08 t0 10.83 .05
Time (Baseline vs. Week 8) x 6 Months Smoking Status * -11.42  -1767t0-518 <001
Time (Baseline vs. 6 months) x 6 Months Smoking Status* ~18.03  -24.54t0-1152 <001
Dependent Variable: Depressive Symptoms B 95% ClI p
Constant 5.78 1.55t0 10.00 .007
Nicotine Dependence 0.85 0.31t0 1.39 .002
Patch Adherence -0.47 -1.03t0 0.96 .10
Nicotine Metabolite Ratio 7.85 3.40t012.29 .001
Time (Baseline vs. Week 8) -174 -3.4110-0.09 04
Time (Baseline vs. 6 Months) * -284  -47810-0.90 004
6 Months Smoking Status 1.86 -1.17 t0 4.90 .23
Time (Baseline vs. Week 8) x 6 Months Smoking Status * -1.00 —4.31102.30 55
Time (Baseline vs. 6 months) x 6 Months Smoking Status™  ~2:81 -6.26100.64 A1
Dependent Variable: Anxiety Symptoms B 95% ClI p
Constant -1.02 -5.18t03.14 .63
Nicotine Dependence 0.87 0.34 t0 13.97 .001
Patch adherence -0.44 -0.99100.12 12
Nicotine Metabolite Ratio 6.89 2.53t011.25 .001
Time (Baseline vs. Week 8) 114 -0.55102.83 19
1.63 -0.34t0 3.60 A1

Time (Baseline vs. 6 Months) *
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Dependent Variable: Withdrawal B 95% CI p
6 Months Smoking Status 2.18 -0.84t05.20 .16
Time (Baseline vs. Week 8) x 6 Months Smoking Status * 2.74 -063t06.11 A1
Time (Baseline vs. 6 months) x 6 Months Smoking Status*  0-10 -3.4210362 96
Dependent Variable: Substitute Reinforcers B 95% CI p
Constant 39.02 27.29t0 50.76 <.001
Nicotine Dependence -3.03 -4.53 to -1.54 <.001
Patch adherence 1.62 0.06 t0 3.18 .04
Nicotine Metabolite Ratio -8.09 -20.46 to 4.29 .20
Time (Baseline vs. Week 8) ™ 1781 1327102234 <.001
Time (Baseline vs. 6 Months) * 11.38 6.10 t0 16.66 <.001
6 Months Smoking Status -7.62 -16.02t0 0.78 .08
Time (Baseline vs. Week 8) x 6 Months Smoking Status * 8.32 -0.681t0 17.33 07
Time (Baseline vs. 6 months) x 6 Months Smoking Status©  18.29 8.89t0 27.97 <.001
Dependent Variable: Complementary Reinforcers B 95% ClI p
Constant 37.50 25.42 t0 49.58 <.001
Nicotine Dependence 1.44 -0.12 to 3.00 .07
Patch adherence -2.12 -3.71t0 -0.54 .009
Nicotine Metabolite Ratio 1.48 -11.52 to 14.47 .80
Time (Baseline vs. Week 8) ™ —22.34 -2607t0-1861 <001
Time (Baseline vs. 6 Months) * -22.00 -26.27t0-17.52  <.001
6 Months Smoking Status -0.31 -8.53t07.91 .94
Time (Baseline vs. Week 8) x 6 Months Smoking Status * -3.41 -10.78 t0 3.96 36
=7.70 -15.19t0 0.17 .05

Time (Baseline vs. 6 months) x 6 Months Smoking Status *

*
denotes time-varying constructs in the model.
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