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Abstract

Introduction: Pain and tobacco smoking are both highly prevalent and comorbid conditions, and there is reason to believe that 
pain may pose a barrier to smoking cessation. Although motivation to quit smoking and abstinence self-efficacy have been shown 
to predict future quit attempts and smoking cessation outcomes, little is known about how these factors may differ as a func-
tion of pain status. The goal of the current study was to test cross-sectional relations between past-month pain and self-reported 
motivation to quit smoking, recent difficulty quitting, and current abstinence self-efficacy.

Methods: Current daily smokers were recruited from the local community to participate in a laboratory study that included a 
baseline assessment of recent pain and smoking history.

Results: Approximately 59% of 132 smokers endorsed past-month pain. Consistent with hypotheses, smokers who endorsed 
past-month pain reported lower confidence in their ability to remain abstinent and having experienced greater difficulty during 
their most recent quit attempt (ps < .03). Smokers in pain also endorsed greater motivation to quit and were more than twice as 
likely (odds ratio = 2.74, 95% confidence interval = 1.28–5.84) to be classified in the contemplation/preparation (vs. precontem-
plation) stages, relative to pain-free smokers.

Conclusions: To our knowledge, this is the first study to demonstrate an association between positive pain status, recent dif-
ficulty quitting smoking, and reduced self-efficacy for future smoking abstinence. These findings support the utility of assessing 
pain among all smokers and may help to inform future intervention efforts aimed at helping persons in pain quit smoking.

Introduction

Pain and tobacco smoking are both highly prevalent and comor-
bid conditions that are of increasing empirical interest (Ditre, 
Brandon, Zale, & Meagher, 2011). The prevalence of smoking 
among persons in pain (e.g., 49%–68%; Jamison, Stetson, & 
Parris, 1991; Michna et al., 2004) may be greater than twice that 
observed in the general population (19%; CDC, 2012), and there 
is some evidence that pain may pose a barrier to smoking cessa-
tion. For example, pain has been shown to be a potent motivator 
of smoking (Ditre & Brandon, 2008), pain patients have read-
ily endorsed smoking to cope with pain (Hooten et al., 2011; 
Patterson et al., 2012), and there is some evidence that recurring 
pain may be prospectively linked to poorer abstinence-related 
outcomes (Waldie, McGee, Reeder, & Poulton, 2008).

Tobacco dependence has been conceptualized as a chronic, 
relapsing disorder that often requires multiple quit attempts 
(Fiore et al., 2008). Self-reported motivation to quit smoking 

has been shown to reliably predict the initiation of quit attempts 
(e.g., Vangeli, Stapleton, Smit, Borland, & West, 2011), and 
self-reported confidence in quitting (i.e., abstinence self-effi-
cacy) has been shown to reliably predict duration of smoking 
abstinence (e.g., Gwaltney, Metrik, Kahler, & Shiffman, 2009; 
Ockene et  al., 2000). Initial evidence suggests that smok-
ers in pain may be no less motivated to quit (Hahn, Rayens, 
Kirsh, & Passik, 2006) and may be equally likely to engage 
a quit attempt (Zale & Ditre, 2013), relative to their pain-free 
counterparts. However, we are not aware of any research that 
has examined motivation to quit, abstinence self-efficacy, and 
recent difficulty quitting as a function of past-month pain.

The goal of the current study was to test cross-sectional 
relations between past-month pain and motivation to quit, 
abstinence self-efficacy, and recent difficulty quitting, among 
a sample of daily tobacco smokers recruited from the local 
community. We hypothesized that smokers who endorsed 
past-month pain (vs. no past-month pain) would report lower 
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abstinence self-efficacy and having experienced greater diffi-
culty during their most recent quit attempt. Given previous null 
findings (Hahn et  al., 2006), we did not generate an a priori 
hypothesis with regard to motivation to quit smoking. Finally, 
we conducted exploratory mediation analyses to test whether 
recent difficulty quitting may mediate the hypothesized relation 
between past-month pain and lower abstinence self-efficacy.

Methods

Participants

The sample consisted of 132 daily tobacco smokers (50% 
female) who were recruited to participate in a laboratory pain 
study (Ditre, Heckman, Butts, & Brandon, 2010). Participants 
were required to be 18–65 years of age, smoke ≥15 cigarettes/
day, provide pre-session expired carbon monoxide concentration 
≥8 ppm, and not currently using prescription pain medications.

Measures

Pain
Past-month pain was assessed with a single item (“did you (yes/
no) experience any bodily pain in the past 4 weeks?”) from 
the Medical Outcomes Survey (Sherbourne, 1992), which has 
demonstrated utility as a brief screen for pain among commu-
nity populations (Greendale, Huang, Karlamangla, Seeger, & 
Crawford, 2009). Participants who endorsed past-month pain 
were asked to rate the average intensity of their pain over the 
past 4 weeks using a 0–10 scale.

Motivation to Quit Smoking
Motivation to quit was assessed via both the contemplation lad-
der (Biener & Abrams, 1991) and the stages of change (SOC) 
algorithm (DiClemente et al., 1991). The contemplation ladder 
is a visual analogue scale, with response options ranging from 0 
(no thought of quitting) to 10 (taking action to quit). The SOC 
algorithm comprises three questions assessing number of past-
year quit attempts lasting greater than 24 hr and serious con-
sideration of quitting in the next 6 months and 30 days. SOC 
classifications include precontemplation (no consideration of 
quitting), contemplation (consideration of quitting in the next 
6 months or 30 days, but no past-year 24-hr quit attempt), and 
preparation (≥1 past-year 24-hr quit attempt and consideration of 
quitting in the next 30 days). Given the small number of partici-
pants who classified in preparation (n = 15), and consistent with 
previous research (Hahn et  al., 2006), the contemplation and 
preparation groups were combined to produce a dichotomous 
variable (precontemplation vs. contemplation/preparation).

Abstinence Self-Efficacy
Participants were asked to rate their confidence in remaining 
abstinent from smoking for 1 week, 1 month, and 1 year, on 
scales that ranged from 0 (no confidence) to 4 (extremely con-
fident). Responses were averaged to create a composite score 
of abstinence self-efficacy (e.g., Bandura, Cioffi, Taylor, & 
Brouillard, 1988).

Recent Difficulty Quitting Smoking
Participants were asked to rate how difficult it was for them to 
quit smoking during their most recent quit attempt. Responses 

choices ranged from 0 (easy) to 3 (very difficult). This item has 
been used in previous research to assess the degree of difficulty 
experienced by smokers during prior quit attempts (Griffin & 
Sayette, 2008).

Smoking Characteristics
Participants were asked to report the number of cigarettes 
smoked per day and the number of years they had been daily 
smokers. Tobacco dependence was assessed via the widely 
used Fagerström Test for Nicotine Dependence (Heatherton, 
Kozlowski, Frecker, & Fagerström, 1991).

Data Analytic Plan

Group differences in smoking and sociodemographic charac-
teristics were tested using t tests and chi-square analyses for 
continuous and categorical variables, respectively. Participants 
with past-month pain (vs. no pain) were more likely to be 
female (χ2 = 8.02, p < .01), and no other differences in soci-
odemographic or smoking characteristics were observed (ps > 
.18). Given the observed association with pain status, gender 
was retained as a covariate in all models. Separate analyses of 
covariance (controlling for gender) were then conducted with 
past-month pain status entered as the fixed factor, and contem-
plation ladder scores, abstinence self-efficacy, and recent dif-
ficulty quitting entered as the respective dependence variables. 
Logistic regression (controlling for gender) was employed to 
test the association between past-month pain status and SOC 
(precontemplation vs. contemplation/preparation). Although 
we tested a gender × pain interaction in each of the models, 
no interactions were significant (ps > .41), and the gender × 
pain interaction term was not retained. Finally, mediation anal-
yses were conducted using the INDIRECT macro for SPSS 
(Preacher & Hayes, 2008) in order to test whether recent dif-
ficulty quitting mediated the association between past-month 
pain and abstinence self-efficacy. The mediation analysis 
employed a bootstrapping approach with 5,000 resamples and 
gender as a covariate.

Results

Sample Characteristics

Participants were predominantly White (65.9%) with mean age 
of 39.58 (SD = 9.91) years. On average, participants reported 
smoking 25 cigarettes/day (SD  =  13.23) and were moder-
ately to highly dependent on tobacco (M = 6.68, SD = 2.06). 
Approximately 59% of the sample endorsed past-month pain, 
with an average pain intensity rating of 2.46 (SD = 1.26, range: 
0–5). Complete sample characteristics are presented in Table 1.

Motivation to Quit Smoking

Results indicated that smokers who endorsed past-month pain 
(vs. no pain) reported greater motivation to quit. Specifically, 
smokers with past-month pain scored higher on the contempla-
tion ladder (M  =  5.60, SD  =  2.81) relative to smokers with-
out past-month pain (M = 4.59, SD = 2.77), F(1, 130) = 5.66, 
p = .02. Smokers in pain were also more than twice as likely to 
be classified into contemplation/preparation stages, relative to 
the precontemplation stage (odds ratio = 2.74, 95% CI = 1.28–
5.84, p = .01).
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Abstinence Self-Efficacy

Self-reported abstinence self-efficacy was observed to be lower 
among smokers who endorsed past-month pain (M  =  0.79, 
SD  =  0.93), relative to smokers who did not endorse past-
month pain (M = 1.25, SD = 1.19), F(1, 130) = 5.11, p = .03.

Recent Difficulty Quitting Smoking

Smokers who endorsed past-month pain reported having expe-
rienced greater difficulty during their most recent quit attempt 
(M = 2.51, SD = 0.72), relative to pain-free smokers (M = 2.17, 
SD = 0.97), F(1, 130) = 4.80, p = .03.

Exploratory Mediation Analyses

As presented in Figure 1, greater difficulty of the most recent 
quit attempt mediated the association between past-month pain 
and lower abstinence self-efficacy, 95% CI = (−0.32, −0.01), 
F(3,128) = 5.33, R2 = .11, p =  .002. Specifically, past-month 

pain was positively associated with recent difficulty quitting, 
which, in turn, was negatively associated with self-efficacy 
for future smoking abstinence. The association between past-
month pain and abstinence self-efficacy was reduced to nonsig-
nificance after controlling for recent difficulty quitting.

Discussion

The goal of the current study was to test cross-sectional rela-
tions between past-month pain status and several factors rel-
evant to the initiation and maintenance of smoking cessation. 
Results indicated that smokers who endorsed past-month pain 
(relative to no past-month pain) also endorsed greater motiva-
tion to quit smoking, having experienced greater difficulty dur-
ing their most recent quit attempt, and lower confidence in their 
ability to remain abstinent from smoking. Mediation analyses 
provided preliminary evidence that previous difficulty quitting 
may help to explain, in part, why smokers in pain also reported 

Table 1.  Sociodemographic and Smoking Characteristics by Pain Status

Participant characteristics

No past-month pain Past-month pain Total sample

n (%) n (%) n (%)

Gender**
  Male 35 (64.8) 31 (39.7) 66 (50.0)
  Female 19 (35.2) 47 (60.3) 66 (50.0)
Race/ethnicity
  White 33 (61.1) 54 (69.2) 87 (65.9)
  Black 21 (38.9) 22 (28.2) 43 (32.6)
  American Indian/Alaskan Native 0 (0) 2 (2.6) 2 (1.5)
Marital status
  Single 32 (59.3) 34 (43.6) 66 (50.0)
  Married 6 (11.1) 16 (20.5) 22 (16.7)
  Separated 2 (3.7) 6 (7.7) 8 (6.1)
  Widowed 14 (25.9) 19 (24.4) 33 (25.0)
  Divorced 0 (0) 3 (3.8) 3 (2.3)
Education
  Did not graduate high school 6 (11.1) 8 (10.3) 14 (10.6)
  Graduated high school 22 (40.7) 30 (38.5) 52 (39.4)
  Some college 11 (20.4) 21 (26.9) 32 (24.2)
  Technical/associates degree 12 (22.2) 14 (17.9) 26 (19.7)
  Four years of college 3 (5.6) 5 (6.4) 8 (6.1)
Household income
  <20,000 49 (37) 32 (41.1) 49 (37.1)
  20,000–39,999 15 (27.8) 17 (21.8) 32 (24.2)
  >40,000 8 (14.9) 13 (16.8) 21 (15.8)
SOC*
  Precontemplation 29 (53.7) 26 (33.3) 55 (41.7)
  Contemplation/preparation 25 (46.3) 52 (66.7) 77 (58.3)

M (SD) M (SD) M (SD)

Age 40.02 (9.70) 39.27 (10.10) 39.58 (9.91)
Cigarettes/day 25.48 (13.07) 24.26 (13.40) 24.76 (13.23)
FTND 6.52 (2.16) 6.81 (2.00) 6.69 (2.06)
Years daily smoking 21.86 (9.33) 20.90 (10.59) 21.29 (10.07)
Number of past-year 24-hr quit attempts 1.91 (2.56) 1.59 (2.32) 1.72 (2.41)
Exhaled CO 25.07 (10.41) 26.41 (11.38) 25.86 (10.97)

Note. SOC = stages of change; FTND = Fagerström Test for Nicotine Dependence; CO = carbon monoxide measured in parts per 
million. Household income was not provided by 30 respondents.
*χ2 significant at p < .05. **χ2 significant at p < .01.
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having less confidence in their ability to abstain during future 
quit attempts. Although mediation analyses were deemed 
exploratory due to the cross-sectional nature of these data, this 
interpretation is consistent with evidence that past smoking ces-
sation failures can erode self-efficacy for future quit attempts 
(Carey & Carey, 1993; Kirchner, Shiffman, & Wileyto, 2012).

These findings are also consistent with previous research 
indicating that although pain may not diminish motivation to 
quit smoking (Hahn et al., 2006; Hooten et al., 2011; Zale & 
Ditre, 2013), some smokers in pain hold concerns about their 
ability to cope with the additional “stress” of quitting (Hooten 
et  al., 2011). Smokers with comorbid pain disorders readily 
endorse using tobacco to cope with their pain (Hooten et al., 
2011; Patterson et  al., 2012), and it is possible that smok-
ers in pain may experience greater difficulty quitting in the 
absence of more adaptive approaches to pain management 
(Cooper, Russell, & George, 1988). It is also possible that pain 
may deplete resources needed to cope with quitting and the 
early stages of nicotine withdrawal (e.g., Heckman, Ditre, & 
Brandon, 2012), thus making it more difficult for persons in 
pain to maintain smoking abstinence.

Strengths of the current study include the assessment of 
recent pain among a community sample of daily tobacco smok-
ers, biochemical verification of smoking status, and the assess-
ment of several constructs that are relevant to the process of 
smoking cessation. Several limitations also bear noting. First, 
the use of cross-sectional data precludes causal interpretations. 
Second, only past-month pain was assessed, and current use of 
prescription analgesics was a basis for exclusion. Thus, the cur-
rent sample may not be representative of smokers with chronic 
pain, though it may represent a broader segment of the smok-
ing population. Indeed, the prevalence of past-month pain in 
the current sample (59%) was consistent with previous reports 
of pain among smokers in the general population (e.g., 56% 
past-year low-back pain; Palmer, Syddall, Cooper, & Coggon, 
2003), and these findings provide additional support for the 
utility of assessing pain among all smokers, regardless of 
chronic pain status (e.g., Ditre & Brandon, 2008; Hahn et al., 

2006). Third, although we detected statistically significant dif-
ferences in self-reported motivation to quit, recent difficulty 
quitting, and abstinence self-efficacy as a function of past-
month pain status, some mean differences appear to be small, 
and the clinical significance of these findings is not yet clear 
(e.g., Carpenter, Hughes, Solomon, & Callas, 2004).

This is the first study, to our knowledge, to demonstrate asso-
ciations between pain, recent difficulty quitting, and reduced 
self-efficacy to abstain from smoking during future quit attempts. 
These results are largely consistent with the predictions of a 
reciprocal model of pain and smoking, which posits that both 
conditions may interact in the manner of a positive feedback 
loop, resulting in the maintenance of tobacco addiction (Ditre 
et al., 2011). Future studies would benefit from examining pro-
spective relations between pain, abstinence self-efficacy, and 
smoking cessation outcomes. Such an approach would allow for 
the identification of potential mechanisms of action and would 
further inform intervention development efforts. Indeed, these 
data suggest that smokers in pain may benefit from interven-
tions designed to enhance abstinence self-efficacy in the context 
of acute or recurring pain, possibly by enhancing their ability to 
cope with pain in the absence of smoking.
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