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       Introduction 
 Chronic pain, often defi ned as pain that persists for periods of lon-
ger than 3 months and for which there is no biological value ( Inter-
national Association for the Study of Pain, 1986 ), continues to be a 
major health concern in the United States and beyond. For exam-
ple, estimates suggest that chronic pain impacts more than 75 mil-
lion persons in the United States alone, contributing to more than 
$60 billion in lost productivity per year ( McCarberg & Billington, 
2006 ). Similar    fi ndings are evident in other regions of the world 
( Ohayon & Schatzberg, 2003 ). Moreover, chronic pain signifi cant-
ly negatively affects physical health, psychological functioning, and 
social well-being as well as global indices of quality of life, illustrat-
ing its clinical signifi cance ( Argoff, 2007 ;  Turk & Melzack, 2001 ). 

 There is an increasing recognition that persons with chronic 
pain problems are at an increased risk for certain types of sub-
stance abuse and dependence ( Denisco, Chandler, & Compton, 
2008 ;  Fishbain, Rosomoff, & Rosomoff, 1992 ). Perhaps the most 
widely publicized drug of abuse among those with chronic pain 
are opioids ( Compton & Volkow, 2006 ), although other types of 
substance use disorders have also received scientifi c and clinical 
attention (e.g., alcohol use disorder;  Brennan, Schutte, & Moos, 
2005 ;  Jamison, Kauffman, & Katz, 2000 ). There is signifi cantly 
less empirical information pertaining to linkages between ciga-
rette smoking and chronic pain ( Freedman, Saulino, Overton, 
Holding, & Kornbluth, 2008 ). Such an oversight is unfortunate, 
as smoking remains a leading cause of morbidity and mortality in 
industrialized countries despite systematic efforts to prevent and 
control the use of tobacco ( Centers for Disease Control and 
Prevention, 2008 ). 

 Of the work that has been completed on chronic pain and 
smoking, a number of intriguing, albeit initial, fi ndings have 
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emerged. In one recent study among a large Danish adult sample 
( n  = 10,916), rates of cigarette smoking were signifi cantly higher 
for those with chronic pain compared with those without 
( Ekholm, Gronbaek, Peuckmann, & Sjogren, 2009 ). However, it 
is presently unclear whether such pain – smoking effects are evi-
dent above and beyond sociodemographic factors and cooccur-
ring substance use disorders. Other    works have often found that 
among treatment-seeking adult chronic pain patients, smoking is 
associated with affective distress ( Fishbain et al., 2007 ;  Hooton 
et al., in press ;  John, Meyer, Rumpf, & Hapke, 2009 ;  McGeary, 
Mayer, Gatchel, & Anagnostis, 2004 ). For example,  Weingarten 
et al. (2008)  found that smokers with chronic pain compared with 
nonsmokers with chronic pain presenting to a chronic pain treat-
ment center were signifi cantly more likely to endorse greater pain 
intensity and more functional impairment. Some scholars have 
suggested that individuals with chronic pain may be motivated to 
smoke because they believe smoking will help them cope with pain 
and other forms of affective distress (e.g., depression, anxiety; 
 Ditre & Brandon, 2008 ;  Jamison, Stetson, & Parris, 1991 ). 

 Although promising, extant work on chronic pain and 
smoking is limited. The vast majority of work has found that 
smoking among individuals with chronic pain is often signifi -
cantly associated with greater levels of negative affect. Perhaps 
most notably, it remains unclear the extent to which current 
and lifetime history of chronic pain is associated with cigarette 
smok ing and nicotine dependence in a representative sample 
and whether such a relation is evident after adjusting for 
sociodemographic variables and cooccurring substance use 
disorders. The purpose of the present study therefore was to 
examine the relation between chronic pain and cigarette smoking 
and nicotine dependence using a large representative survey 
(National Comorbidity Survey Replication [NCS-R];  Kessler 
et al., 2004 ) of adults conducted in the United States. Analyses 
were conducted among those in the NCS-R reporting chronic 
neck or back pain and those reporting medically unexplained 
chronic pain (i.e., chronic pain in any body region without 
demonstrable organic pathology). While both these conditions 
are consistent with contemporary defi nitions of chronic pain 
( International Association for the Study of Pain, 1986 ), and we 
had no a priori expectations of differential patterns of results (as 
refl ected in our hypotheses below), analyses were conducted 
separately given that the former identifi es specifi c anatomical 
regions of pain (i.e., neck or back), whereas the latter may 
involve more diffuse or nonmusculoskeletal pain sites. It was 
hypothesized that after adjusting for sociodemographic vari-
ables (age, marital status, income, education, race, and sex) and 
the presence of a lifetime substance use disorder (excluding 
nicotine dependence), lifetime and current chronic pain would 
be signifi cantly associated with both smoking status and nico-
tine dependence. These hypotheses were guided by the fi ndings 
of  Ekholm et al. (2009)  and related indirect work among non-
representative samples, denoting a possible chronic pain – 
smoking relation (e.g.,  McGeary et al., 2004 ).   

 Methods  
 Participants 
 The NCS-R is a large nationally representative survey of Eng-
lish-speaking household residents living in the United States. 
Data were gathered from residents 17 years and older between 

February 2001 and April 2003, with an overall response rate of 
70.9%. All interviews were conducted face-to-face by trained lay 
interviewers unless a telephone interview was requested by the 
participant. Part 1 of this survey ( n  = 9,282) included a core di-
agnostic assessment administered to all respondents. Part 2 ( n  = 
5,692) was administered to a subsample of the original Part 1 
respondents, oversampling those with clinically signifi cant psy-
chopathology. Part 2 included assessments of additional disor-
ders as well as correlates of the original Part 1 disorders. The 
data were weighted to refl ect the population distribution for a 
range of sociodemographic characteristics. Additional informa-
tion on the NCS-R methodology can be found elsewhere ( Kessler 
et al., 2004 ). Participants included 4,139 men ( M  

Age
  = 43.9,  SD  = 

17.0) and 5,143 women ( M  
Age

  = 45.4,  SD  = 17.9). Participants ’  
mean age of initial smoking was 15 ( SD  = 6). Ethnicity was as 
follows: 72.1% Caucasian, 13.3% Black, 9.5% Hispanic, and 
5.1% categorized as  “ Other. ”  Pain severity was assessed by ask-
ing participants,  “ On a scale from 0 to 10, where 0 is  ‘ no pain ’  
and 10 is  ‘ pain as bad as you can imagine, ’  what number best 
describes your pain at its worst in the past 12 months? ”  Similar 
levels of pain severity were reported by those who experienced 
lifetime ( M  = 8.2,  SD  = 1.7) or past year ( M  = 8.2,  SD  = 1.7) 
chronic neck and back pain as well as those with lifetime ( M  = 
8.0,  SD  = 1.8) or past year ( M  = 8.0,  SD  = 1.8) medically unex-
plained chronic pain. Finally, treatment was assessed by asking 
participants how many doctors they had seen about their pain. 
Participants in all four pain groups reported seeing similar 
numbers of doctors regarding their pain, with numbers ranging 
from 3.8 ( SD  = 4.1) for those who reported lifetime medically 
unexplained chronic pain to 4.0 ( SD  = 4.7) for those with past 
year medically unexplained chronic pain.   

 Measures  
 Smoking, mood, anxiety, and substance use disorders  . 
  Smoking status was determined through self-report and was 
dichotomized into current smoker and nonsmoker. The non-
smoker category included those individuals who reported that 
they had never smoked, were ex-smokers, or had smoked only 
a few times. The survey did not specify a minimum length of 
abstinence from smoking for individuals who reported that they 
were ex-smokers. Nicotine dependence, alcohol abuse, alcohol 
dependence, drug abuse, drug dependence, mood disorders (bi-
polar I and II, dysthymia, and major depression), and anxiety 
disorders (agoraphobia with or without panic disorder, gen-
eralized anxiety disorder, panic disorder, posttraumatic stress 
disorder, social phobia, and specifi c phobia) were diagnosed us-
ing the World Health Organization ’ s Composite International 
Diagnostic Interview (WHO-CIDI;  Kessler & Ustun, 2004 ). The    
WHO-CIDI is designed for use by trained nonclinician inter-
viewers and allows generation of diagnoses based on either the 
International Classifi cation of Diseases-10 th  Edition (ICD-10) or 
the  Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV) criteria, the latter of which was used in this study.   

 Chronic pain  .   Lifetime chronic neck or back pain was assessed 
through self-report. Participants were asked,  “ The next few 
questions are about health problems you might have had at any 
time in your life. Have you ever had any of the following? ”  This 
was followed by a list of medical conditions including chronic 
neck or back pain. Past year chronic neck or back pain was 
assessed by asking,  “ Did you still have chronic neck or back 
pain or receive any treatment for it at any time during the past 
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12 months? ”  Medically unexplained chronic pain was defi ned in 
the NCS-R as  “ pain lasting six months or longer that is severe 
enough either to interfere a lot with your normal activities or to 
cause a lot of emotional distress and that a doctor cannot fi nd a 
physical cause to explain. ”     

 Data analytic approach 
 Statistical analyses were conducted using SUDAAN software for 
survey data analyses (SUDAAN version 9.01;  Research Triangle 
Institute, 2004 ) with the appropriate weights provided by the 
NCS-R to more accurately represent the U.S. population. Esti-
mates of variance were conducted using the Taylor series linear-
ization procedure to correct for the complex statistical sampling 
procedures employed by the NCS-R. All substance use diagnoses 
were made in accordance with the  DSM-IV  diagnostic criteria. 
The lifetime substance use disorder variable was created by 
combining the lifetime alcohol abuse, alcohol dependence, drug 
abuse, and drug dependence variables. Nicotine dependence 
was assessed separately from drug dependence and was not in-
cluded in the NCS-R drug dependence variable. Cross-tabula-
tions were calculated to determine both the prevalence of 
smoking as well as lifetime and past year nicotine dependence 
among participants with or without lifetime or current (past 
year) chronic neck and back pain or medically unexplained 
chronic pain. Subsequently, multiple logistic regressions were 
performed with the smoking and nicotine dependence variables 
after adjusting for sociodemographic variables of age, sex, race, 
education, income, and marital status as well as lifetime sub-
stance use disorders.    

 Results  
 Sociodemographics in relation to 
chronic pain variables 
 Individuals with lifetime chronic neck or back pain differed 
from those without lifetime chronic neck or back pain with re-
gard to age, education, marital status, and racial distributions. 
Specifi cally, those with lifetime current neck or back pain tend-
ed to be older, tended to have less formal education, were less 
likely to report never having been married, and were more likely 
to be Caucasian than those without lifetime chronic neck or 
back pain (see  Table 1 ). Those who reported current (past year) 
chronic neck or back pain were also more likely to be older, less 
likely to report having never been married, and more likely to be 
Caucasian than those who did not report current chronic neck 
or back pain. In addition, these participants were more likely to 
be male and report lower annual household income than those 
without current chronic neck or back pain (see  Table 1 ).     

 Participants who reported lifetime medically unexplained 
chronic pain demonstrated a somewhat different pattern of re-
sults. These individuals did not differ from those without cur-
rent medically unexplained chronic pain on any of the 
sociodemographic variables examined; however, to maintain 
consistency in statistical analyses, the same sociodemographic 
variables were controlled for in subsequent analyses. In contrast, 
those who reported current medically unexplained chronic pain 
differed from those without in their education, marital status, 
and income distributions. Similar to those who reported chron-
ic neck or back pain, these participants tended to report less for-

mal education, were less likely to report having never been 
married, and reported a lower annual household income than 
those without current medically unexplained chronic pain (see 
 Table 1 ).   

 Lifetime chronic pain in relation to 
current smoking and lifetime and 
current nicotine dependence 
 Lifetime chronic neck or back pain was examined in relation to 
smoking status and current (past year) as well as lifetime nico-
tine dependence. After adjusting for sociodemographic vari-
ables (age, marital status, income, education, race, and sex) and 
the presence of a lifetime substance use disorder (excluding 
nicotine dependence), the relationship between chronic pain, 
smoking, and nicotine dependence was strong. Specifi cally, in-
dividuals with a lifetime history of chronic neck or back pain 
were 1.31 times more likely to smoke cigarettes ( p  < .01; 95% 
 CI : 1.09 – 1.57), 1.77 times more likely to be diagnosed with life-
time nicotine dependence ( p  < .001; 95%  CI : 1.40 – 2.24), and 
2.43 times more likely to meet criteria for current (past year) 
nicotine dependence ( p  < .001; 95%  CI : 1.63 – 3.60) than those 
without a lifetime history of chronic neck or back pain (see 
 Table 2 ).       

 Current chronic pain in relation to 
current smoking and lifetime and 
current nicotine dependence 
 When current (past year) chronic neck or back pain was exam-
ined in relation to smoking status, and lifetime and current (past 
year) nicotine dependence, a slightly different pattern emerged. 
Although current and lifetime nicotine dependence were still 
strongly related to current chronic pain ( p  <. 001), the relation-
ship between current chronic pain and smoking status was not 
signifi cant after adjusting for both sociodemographic variables 
and the presence of a lifetime substance use disorder. Specifi -
cally, individuals with current chronic neck or back pain were 
1.95 times more likely to be diagnosed with lifetime nicotine 
dependence (95%  CI : 1.55 – 2.44) and 2.30 times more likely to 
be diagnosed with current nicotine dependence (95%  CI : 1.71 –
 3.11) than those without current chronic neck or back pain (see 
 Table 3 ).       

 Lifetime medically unexplained chronic 
pain in relation to current smoking and 
lifetime and current nicotine 
dependence 
 Individuals with lifetime medically unexplained chronic pain 
were signifi cantly more likely to be current smokers ( p  < .05) or 
to endorse the criteria for current (past year) or lifetime nicotine 
dependence ( p  < .01) than individuals without a history of 
chronic pain after adjusting for both sociodemographic variables 
and the presence of a lifetime substance use disorder. Specifi cal-
ly, individuals with a lifetime history of medically unexplained 
chronic pain were 1.47 times more likely to be current smokers 
( p  < .05; 95%  CI : 1.30 – 2.09), 1.68 times more likely to have life-
time nicotine dependence ( p  < .05; 95%  CI : 1.02 – 2.76), and 2.08 
times more likely to be diagnosed with current nicotine depen-
dence ( p  < .01; 95%  CI : 1.25 – 3.44) than their counterparts with-
out a history of chronic pain (see  Table 4 ).       
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 Current medically unexplained chronic 
pain in relation to current smoking and 
lifetime and current nicotine 
dependence 
 After adjusting for both sociodemographic variables and the 
presence of a lifetime substance use disorder, current medically 
unexplained chronic pain was signifi cantly related to smoking 
status and lifetime and current nicotine dependence. Specifi -
cally, individuals with past year medically unexplained chronic 
pain compared with those without such problems were 1.69 
times more likely to be current smokers (95%  CI : 1.08 – 2.63), 
1.71 times more likely to have lifetime nicotine dependence 
(95%  CI : 1.02 – 2.68), and 2.51 (95%  CI : 1.54 – 4.09) times more 
likely to meet criteria for current nicotine dependence ( p  < .001; 
see  Table 5 ).       

 Supplementary analyses 
 Finally, in a supplementary effort to explore the study hypoth-
eses, all the data were reanalyzed after adjusting for the previ-
ously described covariates as well as the addition of lifetime 
mood and anxiety disorders. Individuals with a lifetime history 
of chronic neck or back pain were 1.25 times more likely to 
smoke cigarettes ( p  < .05; 95%  CI : 1.04 – 1.49), 1.49 times more 
likely to be diagnosed with lifetime nicotine dependence ( p  < 
.01; 95%  CI : 1.17 – 1.90), and 2.09 times more likely to meet cri-
teria for current (past year) nicotine dependence ( p  < .01; 95% 
 CI : 1.37 – 3.18) than those without a lifetime history of chronic 
neck or back pain (see  Table 2 ). 

 Regarding current (past year) chronic neck or back pain, 
after adjusting for the previously described covariates as well as 

the addition of lifetime mood and anxiety disorders, individuals 
with current (past year) chronic neck or back pain were 1.61 
times more likely to be diagnosed with lifetime nicotine depen-
dence ( p  < .001; 95%  CI : 1.29 – 2.01) and 1.95 times more likely 
to be diagnosed with current nicotine dependence ( p  < .001; 
95%  CI : 1.95 – 2.68) than those without current chronic neck or 
back pain (see  Table 3 ). 

 Regarding lifetime and current (past year) medically unex-
plained chronic pain, after adjusting for the previously described 
covariates as well as the addition of lifetime mood and anxiety 
disorders, individuals with lifetime or current (past year) medi-
cally unexplained chronic pain were signifi cantly more likely to 
be diagnosed with current nicotine dependence ( p s < .05) than 
those without lifetime or current medically unexplained chronic 
pain (see  Tables 4  and  5 ).    

 Discussion 
 The purpose of the present study was to examine the relation 
between the experience of chronic pain, both lifetime and cur-
rent (past year), and cigarette smoking and nicotine dependence 
using a large representative survey of adults from the United 
States. 

 Consistent with prediction, after adjusting for sociodemo-
graphic variables (age, marital status, income, education, race, 
and sex) and the presence of a lifetime substance use disorder, 
individuals with a lifetime history of chronic neck or back pain 
were signifi cantly more likely to be current smokers and to be 
diagnosed with lifetime nicotine dependence as well as current 
nicotine dependence. A slightly different pattern emerged for 

 Table 2.      Lifetime    chronic neck or back pain, smoking status, and nicotine dependence  

  Lifetime chronic neck or back pain

AOR-1 AOR-2  No ( n  = 3,808),  n  (%) Yes ( n  = 1,913),  n  (%)  

  Current smoker ( n  = 1,643) 1,005 (23.4) 638 (30.1) 1.31 (1.09 – 1.57)** 1.25 (1.04 – 1.49)* 
 Lifetime nicotine dependence ( n  = 626) 343 (6.4) 283 (12.6) 1.77 (1.40 – 2.24)*** 1.49 (1.17 – 1.90)** 
 Past year nicotine dependence ( n  = 312) 158 (2.8) 154 (7.0) 2.43 (1.63 – 3.60)*** 2.09 (1.37 – 3.18)**  

    Note.  All  n s were unweighted. All percents were weighted. AOR-1 indicates adjustments for age, marital status, income, education, race, sex, and any 
lifetime substance use disorder; and AOR-2, adjustments for age, marital status, income, education, race, sex, and any lifetime mood, anxiety, or 
substance use disorder.  

  * p   ≤  .05; ** p   ≤  .01; *** p   ≤  .001.   

 Table 3.      Past year chronic neck or back pain, smoking status, and nicotine dependence  

  Past year chronic neck or back pain

AOR-1 AOR-2  No ( n  = 4,403),  n  (%) Yes ( n  = 1,318),  n  (%)  

  Current smoker ( n  = 1,643) 1,199 (24.4) 444 (29.6) 1.18 (0.92 – 1.51) 1.11 (0.88 – 1.40) 
 Lifetime nicotine dependence ( n  = 626) 415 (6.8) 211 (14.4) 1.95 (1.55 – 2.44)*** 1.61 (1.29 – 2.01)*** 
 Past year nicotine dependence ( n  = 312) 199 (3.2) 113 (7.8) 2.30 (1.71 – 3.11)*** 1.95 (1.41 – 2.68)***  

    Note.  All  n s were unweighted. All percents were weighted. AOR-1 indicates adjustments for age, marital status, income, education, race, sex, and any 
lifetime substance use disorder; and AOR-2, adjustments for age, marital status, income, education, race, sex, and any lifetime mood, anxiety, or 
substance use disorder.  

  * p   ≤  .05; ** p   ≤  .01; *** p   ≤  .001.   
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current chronic neck or back pain and the tobacco variables. 
Here, there was no signifi cant effect between current chronic 
neck or back pain and being a current smoker, but there was a 
signifi cant incremental relation for lifetime and current nico-
tine dependence. These data collectively suggest a relatively 
 robust association between lifetime and current chronic neck or 
back pain and nicotine dependence (lifetime and current) and 
a slightly less strong association with smoking status per se. A 
similar pattern of fi ndings emerged for medically unexplained 
chronic pain. Specifi cally, individuals with lifetime medically 
unexplained chronic pain were signifi cantly more likely to 
be current smokers and meet criteria for lifetime or current 
nicotine dependence than individuals without a history of 
medically unexplained chronic pain after adjusting for both 
sociodemographic variables and the presence of a lifetime 
substance use disorder. After adjusting for these, current 
medically unexplained chronic pain was significantly related 
to smoking status and lifetime as well as current nicotine de-
pendence. It is indeed notable that both types of chronic pain 
problems were related to smoking and nicotine dependence 
variables evident above and beyond the covariates. Thus, 
there is a meaningful degree of clinical significance to the 
observed findings in that they cannot be better accounted for 
by variables known to cooccur with chronic pain and tobacco 
use and its disorders. 

 It is noteworthy that we also conducted a supplementary set 
of post-hoc analyses. These analyses were identical to the a pri-
ori set of tests with the exception that we included an additional 
covariate of any lifetime anxiety or mood disorder at the same 

step as the other covariates. Results of these analyses indicated a 
generally similar pattern of fi ndings to those reported earlier. 
Specifi cally, individuals with a lifetime history of chronic neck 
or back pain were signifi cantly more likely to be current smok-
ers and to be diagnosed with lifetime or current nicotine depen-
dence. A similar, but not entirely uniform, pattern of fi ndings 
was evident when current (past year) chronic neck or back pain 
was examined. Here, individuals with current (past year) chron-
ic neck or back pain were signifi cantly more likely to meet crite-
ria for lifetime or current nicotine dependence than their 
counterparts. No such effect was evident for current smoking 
status. In regard to medically unexplained chronic pain, whether 
indexed from a lifetime or current (past year) timeframe, there 
was a signifi cant association only for current (past year) nico-
tine dependence. Collectively, these data are consistent with the 
perspective that chronic pain, particularly neck or back pain, is 
systematically associated with nicotine dependence, even after 
adjusting for cooccurring mood and anxiety disorders. 

 Overall, the current fi ndings add uniquely to extant scien-
tifi c knowledge concerning chronic pain and smoking. The re-
sults suggest that chronic pain is often related to cigarette 
smoking and nicotine dependence from a lifetime and current 
(past year) perspective. Such relations invite theorizing as to 
why such an association may exist and (a) what role smoking 
may play in the onset and course of chronic pain and (b) the role 
of chronic pain in smoking onset and maintenance. Although 
the present data cannot disentangle such complex and intrigu-
ing questions, it is notable that basic research has found that the 
presence of chronic pain may alter the reinforcing effects of 

 Table 5.      Past year medically unexplained chronic pain, smoking status, and nicotine 
dependence  

  Past year medically unexplained chronic pain

AOR-1 AOR-2  No ( n  = 5,470),  n  (%) Yes ( n  = 196),  n  (%)  

  Current smoker ( n  = 1,632) 1,554 (24.9) 78 (42.3) 1.69 (1.08 – 2.63)* 1.52 (0.98 – 2.36) 
 Lifetime nicotine dependence ( n  = 622) 581 (8.1) 41 (17.6) 1.71 (1.02 – 2.86)* 1.20 (0.74 – 1.94) 
 Past year nicotine dependence ( n  = 310) 283 (3.8) 27 (12.5) 2.51 (1.54 – 4.09)*** 1.83 (1.15 – 2.90)*  

    Note.  All  n s were unweighted. All percents were weighted. AOR-1 indicates adjustments for age, marital status, income, education, race, sex, and any 
lifetime substance use disorder; and AOR-2, adjustments for age, marital status, income, education, race, sex, and any lifetime mood, anxiety, or 
substance use disorder.  

  * p   ≤  .05; ** p   ≤  .01; *** p   ≤  .001.   

 Table 4.      Lifetime medically unexplained chronic pain, smoking status, and nicotine 
dependence  

  Lifetime medically unexplained chronic pain

AOR-1 AOR-2  No ( n  = 5,313),  n  (%) Yes ( n  = 401),  n  (%)  

  Current smoker ( n  = 1,640) 1,503 (24.8) 137 (35.0) 1.47 (1.03 – 2.09)* 1.37 (0.96 – 1.95) 
 Lifetime nicotine dependence ( n  = 625) 548 (7.9) 77 (14.5) 1.68 (1.02 – 2.76)* 1.28 (0.79 – 2.07) 
 Past year nicotine dependence ( n  = 311) 268 (3.8) 43 (8.6) 2.08 (1.25 – 3.44)** 1.64 (1.00 – 2.68)*  

    Note.  All  n s were unweighted. All percents were weighted. AOR-1 indicates adjustments for age, marital status, income, education, race, sex, and any 
lifetime substance use disorder; and AOR-2, adjustments for age, marital status, income, education, race, sex, and any lifetime mood, anxiety, or 
substance use disorder.  

  * p   ≤  .05; ** p   ≤  .01; *** p   ≤  .001.   
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drugs (e.g.,  Jacobs, Smith, de Vries, & Schoffelmeer, 2003 ). 
Although it is unclear whether chronic pain affects nicotine 
administration or its reinforcing value per se, smoking may 
serve important affect regulation functions for smokers with 
chronic pain. These individuals, specifically, may expect to-
bacco use to help alleviate aversive mood and somatosensory 
states and be especially motivated to smoke for affect regulation 
purposes. Although the objective mood-dampening qualities of 
smoking are quite complex ( Kassel, Stroud, & Paronis, 2003 ), in 
the absence of other more adaptive coping strategies, smokers 
with chronic pain may learn to rely on smoking to manage 
noxious internal states in the relatively short term. Over longer 
periods of time, however, smoking itself can lead to increased 
risk of aversive internal states via a number of routes, including 
nicotine-based withdrawal symptoms, health impairment, and 
physical illness. In such a scenario, a forward feed cycle may 
develop, whereby smoking is used as a coping strategy for man-
aging aversive states in the short term, yet paradoxically confers 
longer-term risk for physical health and, perhaps, chronic pain 
problems. 

 There are a variety of limitations and directions for future 
investigations that should be noted. First, the cross-sectional de-
sign of this study does not permit causal conclusions regarding 
the direction of the observed associations. Future prospective 
work using longitudinal data could be useful next steps for work 
directed at isolating onset and patterning between chronic pain 
and smoking as well as nicotine dependence. Secondly, although 
these results are generalizable to the adult U.S. population, it is 
not clear whether they are applicable internationally. Future 
studies examining the cross-national stability of the current 
fi ndings are therefore important. And fi nally, the present study 
was focused on clarifying whether a relation was evident between 
chronic pain and smoking and nicotine dependence among 
adults. Future investigations could usefully build upon such 
work by attempting to explicate mediating and moderating pro-
cesses involved in such linkages. The present fi ndings highlight 
a notable association between chronic pain and smoking as well 
as nicotine dependence among adults in the United States. Given 
the observed relations in the present and other related studies 
( Ekholm et al., 2009 ), greater degrees of clinical attention could 
possibly be directed at addressing tobacco use in the context of 
chronic pain.   
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