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Abstract

The mediational role of negative reinforcement smoking outcome expectancies in the relation 

between perceived stress and (1) perceived barriers to cessation, (2) severity of problematic 

symptoms during past quit attempts, and (3) smoking-specific experiential avoidance (AIS) was 

examined. Data were drawn from a baseline assessment of a larger clinical trial. Participants 

included 332 adult treatment-seeking smokers (47.3% female; Mage = 38.45; SD = .50; age range: 

18–65 years). Results indicated that perceived stress was indirectly related to perceived barriers to 

smoking cessation, severity of problematic symptoms during past quit attempts, and AIS through 

negative reinforcement outcome expectancies. These results were evident after accounting for the 

variance explained by gender, negative affectivity, and alternative outcome expectancies for 

smoking. The present findings suggest that smokers with greater perceived stress experience 

greater negative reinforcement smoking expectancies, which in turn, may be related to numerous 

processes involved in the maintenance of smoking.
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Extant work posits an interconnection between stress and substance use behavior (Sinha, 

2001). Clinical reports, epidemiologic sources, and laboratory investigations converge on a 

consistent and robust association between elevated objective and subjective indices of stress 

and substance use and relapse (e.g. Brewer et al., 1998; Sinha, 2001). Indeed, objective and 

subjective stress indices reliably predict drug use behaviors, including craving/urge, 

withdrawal, and relapse (al’Absi et al., 2005; Sinha et al., 2006). Perceived stress, defined as 

the degree to which individuals experience life events as unpredictable, uncontrollable, or 

generally overloading (Cohen et al., 1983), is one stress construct of potential relevance to 
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smoking. For example, current smokers report higher perceived stress than nonsmokers and 

ex-smokers (Carey et al., 1993; Cohen and Lichtenstein, 1990; Ng and Jeffery, 2003). 

Perceived stress also has been found to relate to odds of quit success and time to relapse 

(al’Absi et al., 2005), and lower confidence to refrain from smoking (Ng and Jeffery, 2003). 

Moreover, while smokers who are able to quit successfully report decreased perceived stress 

(Cohen and Lichtenstein, 1990), those who relapse report greater perceived stress (Carey et 

al., 1993). Although these data suggest perceived stress may be related to certain aspects of 

smoking behavior, the mechanisms underlying these and other smoking-related effects are 

unclear.

One possible mechanism that may help elucidate the perceived stress-smoking relation is 

smoking expectancies (Brandon and Baker, 1991; Brandon et al., 1999; Cohen et al., 2002; 

Downey and Kilbey, 1995; Kelemen and Kaighobadi, 2007; Niaura et al., 1991). Smoking 

outcome expectancies reflect anticipated consequences of smoking (Brandon et al., 1999; 

Cohen et al., 2002; Niaura et al., 1991). Specifically, smoking outcome expectancies include 

beliefs about positive reinforcement (“I enjoy the taste sensations while smoking”), negative 

reinforcement (“Smoking helps me calm down when I feel nervous”), negative 

consequences (“The more I smoke, the more I risk my health”), and appetite control 

(“Smoking helps me control my weight” (Brandon and Baker, 1991). Whereas positive 

reinforcement expectancies denote expectancies of receiving sensory gratification from 

smoking, negative reinforcement expectancies represents expectancies concerning negative 

emotion regulation and coping. Negative consequence expectancies embodies expectancies 

related to the long-term negative health smoking consequences. Lastly, appetite and weight 

control expectancies represent the expectancy that smoking will help control appetite and 

weight (Urbán, 2010). These expectancies are clinically relevant in terms of explaining 

various aspects of smoking behavior (Kelemen and Kaighobadi, 2007). For example, 

positive reinforcement smoking expectancies are related to greater smoking behavior 

(Copeland et al., 1995; Downey and Kilbey, 1995) and expectancies for negative 

reinforcement and negative consequences predict poor cessation success (Urbán, 2010). 

However, research has not yet examined smoking outcome expectancies in the context of 

perceived stress and numerous processes involved in the maintenance of smoking.

Building from self-regulation and coping theories for tobacco use (Abrams and Niaura, 

1987; Shiffman and Wills, 1985), smokers with higher levels of perceived stress may come 

to learn to expect that smoking can lessen experiential discomfort. Specifically, smokers 

with higher relative to lower perceived stress may experience a greater degree of negative 

affect reduction from smoking (e.g., via attention reallocation, the pharmacological effects 

of nicotine, or both). Thus, even in the absence of any objective stress-reducing properties of 

nicotine, perceived stress may be related to negative reinforcement expectancies for 

smoking, which in turn, may be related to more problematic smoking behavior (e.g., 

perceived obstacles to quitting, more problems during quit attempts, and smoking to avoid or 

escape distress). Indeed, negative reinforcement smoking outcome expectancies may be a 

cognitive mechanism that helps to explain the relation between perceived stress and 

smoking.
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Together, the current study tested the hypothesis that, among treatment-seeking smokers, 

negative reinforcement expectancies for smoking would predict a wide array of smoking 

processes related to quit history and maintenance of cigarette use, which consistently are 

related to poorer treatment outcome (Cosci et al., 2009; Ockene et al., 2000; Schnoll et al., 

2011). Specifically, negative reinforcement expectancies would explain the relation between 

perceived stress and severity of problematic symptoms during past quit attempts among 

treatment-seeking smokers, perceived barriers to cessation, and smoking-specific avoidance 

and inflexibility (AIS) (see Figure 1).

Method

Participants

Adult daily smokers were recruited from the community to participate in a randomized 

controlled dual-site clinical trial examining the efficacy of two smoking cessation 

interventions. The sample consisted of 332 treatment-seeking adult daily smokers (47.3% 

female; Mage = 38.45; SD = .500; age range: 18–65 years) who had an exhaled carbon 

monoxide level at baseline of at least 10 parts per million (ppm; Jarvis et al., 1987) and at 

least one serious lifetime quit attempt. Of the potential participants screened for eligibility 

(n=725), 393 were excluded because of a history of psychosis, current suicidality, expired 

carbon monoxide less than 10 ppm, zero serious previous quit attempts, or missing or 

incomplete data on study measures or covariates. See Table 1 for sample characteristics.

Measures

Primary Predictor Variable

Perceived Stress Scale (PSS)—PSS (Cohen et al., 1983) assessed the individual’s 

perceived stress. PSS is a 14-item scale which measures the degree to which situations in 

one's life is appraised stressful during the past month. Participants respond to feeling 

stressed on a 0 (never) to 4 (very often) scale. Item content reflects the degree to which 

respondents report experiencing life events as unpredictable, uncontrollable, and generally 

overloading (e.g., “How often have you felt that you were able to control the important 

things in your life?”). The PSS score is derived by summing all items; total scores range 

from 0 to 56.The PSS has good internal consistency (r = .84 – .86) and test-retest reliability 

(r = .85; Cohen et al., 1983). In the present study, the PSS demonstrated acceptable internal 

consistency (Cronbach’s α = 0.86).

Smoking Consequences Questionnaire (SCQ)—The SCQ (Brandon and Baker, 

1991) is a 50-item self-report measure that assesses tobacco use outcome expectancies 

believed to underlie smoking motivation on a Likert-type scale, ranging from 0 (completely 
unlikely) to 9 (completely likely). The measure consists of four key subscales: Positive 

Reinforcement/Sensory Satisfaction (SCQ-PR; 15 items), Negative Reinforcement/Negative 

Affect Reduction (SCQ-NA; 12 items), Negative Consequences (SCQ-NC; 18 items), and 

Appetite-Weight Control (SCQ-A/WC; 5 items). The entire measure and its factors exhibit 

good psychometric properties (Brandon and Baker, 1991; Downey and Kilbey, 1995; 

coefficient alpha’s for the subscales range from 0.88 to 1.93 in the current sample, indicating 
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excellent internal consistency. SCQ-NA was entered as the mediation variable and all other 

subscales were covariates of the models.

Dependent Measures

Smoking History Questionnaire (SHQ)—The SHQ (Brown et al., 2002) is a self-

report questionnaire used to assess smoking history (e.g., onset of regular daily smoking), 

pattern (e.g., number of cigarettes consumed per day), and problematic symptoms 

experienced during past quit attempts (e.g., weight gain, nausea, irritability, and anxiety 

(Brown et al., 2002). As is in past work (Zvolensky et al., 2004), a mean composite score of 

severity of problem symptoms experienced during past quit attempts was derived from this 

measure. Specifically, this measure includes 17 items such as “while trying to quit, how 

serious have each of the following problems been for you?” Items were rated on a 1 (not at 
all) to 5 (extremely) Likert scale. The severity of these items were summed and divided by 

17 to compute the mean composite score. The SHQ was also employed to describe the 

sample smoking history.

Barriers to Cessation Scale (BCS)—The BCS assesses perceived barriers, or specific 

stressors, associated with smoking cessation (Macnee and Talsma, 1995). The BCS is a 19-

item measure on which respondents indicate, according to a 4-point Likert-style scale 0 (not 
a barrier) to 3 (large barrier), the extent to which they identify with each specified barrier to 

cessation. Researchers report good internal consistency regarding the total score, and good 

content and predictive validity of the measure (Macnee and Talsma, 1995). The total score 

was utilized (Cronbach’s α = 0.90).

Avoidance and Inflexibility Scale (AIS)—The AIS is a 13-item self-reported measure 

of smoking-specific experiential avoidance (Gifford et al., 2004). Experiential avoidance is 

the unwillingness to experience aversive internal experiences (i.e. thoughts, feelings, bodily 

sensations) (Hayes, 2006). Respondents rate how they respond to difficult thoughts that 

encourage smoking (e.g., “I need a cigarette”), difficult feelings that encourage smoking 

(e.g., stress, fatigue, boredom), and bodily sensations that encourages smoking (e.g., 

“physical cravings or withdrawal symptoms”). Example items include “How likely is it you 

will smoke in response to [thoughts/feelings/sensations]?” and “How important is getting rid 

of [thoughts/feelings/sensations]?” Items are rated on a 5-point Likert scale from 1 (Not at 
all) to (5 Very much), with higher scores reflecting greater levels of smoking-specific 

experiential avoidance (possible range 13–65). The AIS has documented psychometric 

properties, including internal consistency (Gifford et al., 2004). In the current sample, the 

internal consistency was very good (Cronbach α = 0.92).

Additional Measures used as Covariates or Sample Descriptors

Demographics Questionnaire—Demographic information collected included gender, 

age, race, education, and marital status. Gender was entered as a covariate in all analyses.

Carbon Monoxide—Biochemical verification of smoking status was assessed by exhaled 

carbon monoxide (CO) analysis of breath samples collected using a CMD/CO Carbon 
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Monoxide Monitor (Model 3110; Spirometrics, Inc.). A cut-off of 8 ppm has demonstrated 

excellent properties that distinguishing smokers from nonsmokers (Jarvis et al., 1987).

Positive and Negative Affect Scale (PANAS)—The PANAS (Watson et al., 1988) is a 

self-report trait-measure that requires participants to rate the extent to which they experience 

20 different feelings and emotions during the past year (e.g., nervous, interested) based on a 

Likert-scale that ranges from 1 (Very slightly or not at all) to 5 (Extremely). The measure 

yields two factors, negative and positive affect, and has strong documented psychometric 

properties (Watson et al., 1988). The PANAS negative affectivity subscale (PANAS-NA; 10 

items) is characterized as the propensity to experience negative affect. This subscale was 

utilized in the present study (Cronbach’s α = 0.91).

Fagerström Test for Nicotine Dependence (FTND)—The FTND (Heatherton et. al., 

1991) is a 6-item self-report scale that was used to assess gradations in tobacco dependence. 

Scores range from 0–10, with higher scores reflecting high levels of physiological 

dependence on nicotine. The internal consistency in this sample was acceptable (Cronbach’s 

α = .59).

Procedure

After providing written informed consent, participants completed an interview and a 

computerized battery of self-report questionnaires. The Institutional Review Board at each 

study site approved the study protocol; all study procedures and treatment of human subjects 

were conducted in compliance with ethical standards of the American Psychological 

Association. The current study is based on secondary analyses of baseline (pre-treatment) 

data for a sub-set of the sample that met inclusion criteria for the current study and provided 

complete data for all studied variables.

Analytic Strategy

Descriptive data and zero-order correlations among all study variables were examined. 

Analyses were conducted using bootstrapping techniques through PROCESS, a conditional 

modeling program that utilizes an ordinary least squares-based path analytical framework to 

test for both direct and indirect effects (Hayes, 2013). Bootstrapping is the recommended 

approach when data distribution is nonnormal or unknown (Kelley, 2005; Kirby and 

Gerlanc, 2013); thus, nonnormality was not a principal concern due to the employed 

bootstrapping techniques. An indirect effect is presumed to be significant if the product of 

path a and path b is significant, i.e., confidence intervals (CIs) do not include zero (Preacher 

and Hayes, 2008; Zhao et al., 2010). Path a is the effect of the predictor on the mediation 

variable; and path b is the effect of the mediation variable on the entered outcome. Models 

included PSS as the predictor and SCQ-NA as the mediation variable. Covariates included 

gender, PANAS-NA, and SCQ subscales except SCQ-NA. See Figure 1. Three independent 

models were examined with severity of problems experienced during quit attempt (Model 1), 

perceived barriers to cessation (Model 2), and AIS (Model 3) as criterion variables. In all 

models, 10,000 bootstrap samples were performed and a 95-percentile confidence interval 

(CI) was estimated (as recommended by Hayes, 2009; Preacher and Hayes, 2004; Preacher 

and Hayes, 2008).
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Results

Zero-order correlations are presented in Table 2. PSS was significantly correlated with 

severity of problem symptoms experienced during past quit attempts, perceived barriers to 

cessation, and AIS. SCQ-NA was significantly correlated with severity of problem 

symptoms experienced during past quit attempts, perceived barriers to cessation, and AIS. 

PSS and SCQ-NA were significantly correlated.

Regression Analyses

Regression results for paths a, b, c, and c’ are presented in Table 2. Model 1 for severity of 

problem symptoms experienced during past quit attempts revealed a significant total effect 

(R2 = .41, F[6, 325] = 37.88, p < .001), with gender, SCQ-PR, SCQ-NC, SCQ-A/WC, and 

PANAS-NA as significant predictors. The direct effect model was significant (R2 = .42, F[7, 

324] = 33.58, p < .001), with SCQ-NA, gender, SCQ-PR, SCQ-NC, SCQ-A/WC, and 

PANAS-NA as significant predictors.

Model 2 for perceived barriers to cessation revealed a significant total effect (R2 = .41, F[6, 

325] = 37.68, p < .001), with PSS, gender, SCQ-PR, SCQ-NC, and PANAS-NA as 

significant predictors. The direct effect model was significant (R2 = .42, F[7, 324] = 33.52, p 
< .001), with SCQ-NA, gender, SCQ-PR, SCQ-NC, and PANAS-NA as significant 

predictors.

Model 3 for AIS revealed a significant total effect (R2 = .34, F[6, 325] = 27.28, p < .001), 

with PSS, SCQ-PR, and SCQ-NC as significant predictors. The direct effect model was 

significant (R2 = .35, F[7, 324] = 25.13, p < .001), with SCQ-NA, SCQ-PR, and SCQ-NC as 

significant predictors.

Specificity Analyses

To further strengthen interpretation of results, PSS and SCQ-NA variables were reversed for 

each of the three models tested previously (Preacher and Hayes, 2004). Tests of the indirect 

effects in these models were estimated based on 10,000 bootstrap re-samples. All results of 

the reversed models were non-significant (all CIs for a*b indirect effects contained zero).

Discussion

Consistent with expectation, negative reinforcement smoking outcome expectancies played a 

mediational role in the relation between perceived stress and perceived barriers to smoking 

cessation, severity of problems experienced during quit attempt and AIS. These results 

suggest that perceived stress may contribute to negative reinforcement expectancies that, in 

turn, increase several aspects of smoking-related cognitions and behaviors. These results are 

broadly in line with past research that has indicated perceived stress is related to difficulties 

with quitting smoking (al’Absi et al., 2005; Carey et al., 1993; Cohen and Lichtenstein, 

1990) and uniquely extend it to numerous indicators of smoking severity. Specifically, the 

effect of perceived stress on smoking was indirect and dependent upon the degree to which a 

person expected smoking to alleviate internal distress. Moreover, the present findings 
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explain, in part, unique variance in the dependent variables that is distinguishable from 

variance accounted for by negative affectivity.

Notably, the observed indirect effects were evident after adjusting for additional factors that 

may influence smoking cessation-related outcomes, including gender, negative affect, and 

alternative smoking outcome expectancies other than negative reinforcement expectancy. 

Therefore, the observed effects were over and above that of other theoretically-relevant 

factors. Moreover, the alternative models tested, with the predictor and mediator reversed, 

showed no significant indirect effects, suggesting that the statistical mediation effect was 

specific to negative reinforcement expectancies. To more fully explore nature of the relation 

among these variables over time, future prospective modeling of the temporal ordering of 

perceived stress and negative reinforcement smoking outcome expectancies is warranted.

Clinically, the present findings suggest that it may be advisable to address negative 

reinforcement smoking outcome expectancies among smokers with elevated perceived stress 

to facilitate changes in smoking behavior. Indeed, the findings from the investigation may 

serve to conceptually inform the development of specialized intervention strategies for 

smokers with elevated perceived stress (Zvolensky et al., 2013). The current data suggest 

that it may be advisable to understand and clinically address negative reinforcement 

smoking expectancies to enhance psychological flexibility related to smoking, perceived 

barriers for quitting, and problematic symptoms during quit attempt in order to address 

maladaptive smoking cognitions and facilitate change in smoking behavior.

There are a number of interpretive caveats to the present study that may warrant further 

consideration. First, given the cross-sectional nature of these data, it is unknown whether 

perceived stress is causally related to greater negative reinforcement smoking expectancies 

or to the smoking cessation-related outcomes. The present tests were based on a theoretical 

framework (Brown et al., 2001) and did not allow for testing of temporal sequencing. Future 

prospective studies are necessary to determine the directional effects of these relations. 

Second, our sample consisted of community-recruited, treatment-seeking daily cigarette 

smokers with moderate levels of nicotine dependence. Studies may benefit by sampling from 

lighter and heavier smoking populations to ensure the generalizability of the results to the 

general smoking population. Third, the sample was largely comprised of a relatively 

homogenous group of treatment-seeking smokers. To rule out a selection bias and increase 

the generalizability of these findings, it will be important for future studies to recruit a more 

ethnically/racially diverse sample of smokers.

Overall, the present study serves as an initial investigation into the nature of the association 

between perceived stress, negative reinforcement smoking outcome expectancies, and 

smoking behavior. Future work is needed to explore the extent to which negative 

reinforcement smoking outcome expectancies accounts for relations between perceived 

stress and other smoking variables (e.g., withdrawal, cessation outcome) to further clarify 

theoretical models of emotional vulnerability and processes involved in the maintenance of 

smoking.
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Figure 1. 
Proposed model: Negative reinforcement smoking outcome expectancies as a potential 

mediation variable of the association between perceived stress and smoking cessation-

related outcomes.

Note: a = Effect of X on M; b = Effect of M on Yi; c’i = Direct effect of X on Yi controlling 

for M; a*b = Indirect effect of X on Yi through M; three separate models were conducted 

for each criterion variable (Y1–3). PSS (Perceived Stress Scale) is the predictor, SCQ-NA 

(Smoking Expectancy for Negative Reinforcement/Negative Affect Reduction) is the 

mediation variable, and Quit Prob (Severity of Problems Experienced During a Past Quit 

Attempt; Y1), BCS (Perceived Barriers to Smoking Cessation; Y2), and AIS (Avoidance and 

Inflexibility Scale; Y3) are the outcome variables. Covariates included: Gender (C1), SCQ-

PR (Smoking Consequences Questionnaire-Positive Reinforcement Subscale; C2), SCQ-

AWC (Smoking Consequences- Appetite and Weight Control Subscale; C3), SCQ-NC 

(Smoking Consequences Questionnaire-Negative Consequences Subscale; C4), and PANAS-

NA (Positive and Negative Affect Scale-Negative Affect Subscale; C5).
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Table 1

Participant characteristics

M(SD)/N[%]

Age 38.45 (12.95)

Gender

  Male 175 [52.7]

  Female 157 [47.3]

Race/ethnicity

  White 290 [87.3]

  Black Non-Hispanic 23 [6.9]

  Black Hispanic 2 [0.6]

  Hispanic 7 [2.1]

  Asian 3 [0.9]

  Other 7 [2.1]

Education Completed

  Less than high school 15 [4.5]

  High school graduate or equivalent 79 [23.8]

  Some college 97 [29.2]

  Associates degree 32 [9.6]

  Bachelor degree 56 [16.9]

  Some graduate or professional school 21 [6.3]

  Graduate or professional school 32 [9.6]

Marital Status

  Married or living with someone 127 [38.3]

  Widowed 8 [2.4]

  Separated 18 [5.4]

  Divorced or annulled 62 [18.7]

  Never married 117 [35.2]

Baseline CO (ppm) 22.6 (10.73)

Smoking Rate 18.06 (9.28)

Nicotine Dependence 5.08 (2.2)

Years a Daily Smoker 20.02 (12.87)

Number of Past Serious Quit Attempts 3.58 (2.29)

PANAS-NA 18.81 (6.98)

SCQ-PR 5.58 (1.51)

SCQ-AWC 4.19 (2.33)

SCQ-NC 6.62 (1.25)

PSS 24.10 (7.56)

SCQ-NA 5.68 (1.72)

AIS Total 45.22 (10.62)

Barrier to Smoking Cessation 25.32 (11.33)

Severity of Problems During Quit Attempt 2.08 (0.65)
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Note. N = 332; M(SD) = Mean (Standard Deviation). CO (ppm) = Carbon Monoxide (parts per million); PANAS-NA = Positive and Negative 
Affect Scale-Negative Affect subscale (Watson et al., 1988); PSS = Perceived Stress Scale (Cohen et al., 1983); AIS = Avoidance and Inflexibility 
Scale (Gifford et al., 2004); SCQ-PR = Smoking Consequences Questionnaire-Positive Reinforcement Subscale, SCQ-AWC = Smoking 
Consequences- Appetite and Weight Control Subscale, SCQ-NC = Smoking Consequences Questionnaire-Negative Consequences Subscale SCQ-
NA = Smoking Consequences- Negative Affect Subscale (Brandon and Baker, 1991).
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