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Introduction
Posttraumatic stress disorder (PTSD) comprises “characteristic 
symptoms following exposure to one or more traumatic events” 
(American Psychiatric Association 2013). Symptoms of PTSD 
include intrusive thoughts about the trauma, avoidance of stim-
uli associated with the trauma, negative alterations in cogni-
tions and mood, and alterations in arousal and reactivity 
(American Psychiatric Association 2013). Sharp and Harvey 
(2001) suggested that there is a relationship of mutual mainte-
nance between PTSD and pain. Evidence suggests a higher 
prevalence of PTSD among chronic pain patients as compared 
with the general population (McWilliams et al. 2003). Elevated 
PTSD symptoms are associated with increased pain, disability, 
and psychological dysfunction in temporomandibular disorder 
(TMD) patients (de Leeuw et al. 2005; Bertoli et al. 2007; 
Cyders et al. 2011).

Cyders et al. (2011) investigated the ability of different con-
ceptual models of PTSD to predict pain severity and pain-related 
disability. The authors applied structural equation modeling to 
data from a sample of 411 female orofacial pain patients with a 
history of trauma. Two models, each containing 4 symptom clus-
ters (factors), provided the best fit to the data. Both of these models 

included the symptom clusters “reexperiencing,” “avoidance,” and 
“hyperarousal,” and each model contained an additional unique 
factor: “numbing” in one model and “dysphoria” in the other.

Smoking is a possible moderating factor of the relationship 
between pain and PTSD. Zvolensky et al. (2008) noted 3 lines 
of evidence for associations between PTSD and smoking: 1) 
rates of lifetime and current smoking are higher in individuals 
with PTSD as compared with those without PTSD; 2) smokers 
with PTSD smoke more cigarettes per day and display higher 
levels of nicotine dependence than do smokers without PTSD; 
and 3) among individuals who experience a traumatic event, 
those who develop PTSD report increased smoking behavior 
versus those who do not develop the disorder. Data suggest 
higher rates of smoking among chronic pain patients (Zvolensky 
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Abstract
To explore the impact of interactions between smoking and symptoms of posttraumatic stress disorder (PTSD) on pain intensity, 
psychological distress, and pain-related functioning in patients with orofacial pain, a retrospective review was conducted of data obtained 
during evaluations of 610 new patients with a temporomandibular disorder who also reported a history of a traumatic event. Pain-related 
outcomes included measures of pain intensity, psychological distress, and pain-related functioning. Main effects of smoking status and 
PTSD symptom severity on pain-related outcomes were evaluated with linear regression analyses. Further analyses tested interactions 
between smoking status and PTSD symptom severity on pain-related outcomes. PTSD symptom severity and smoking predicted worse 
pain-related outcomes. Interaction analyses between PTSD symptom severity and smoking status revealed that smoking attenuated the 
impact of PTSD symptom severity on affective distress, although this effect was not found at high levels of PTSD symptom severity. No 
other significant interactions were found, but the present results identifying smoking as an ineffective coping mechanism and the likely 
role of inaccurate outcome expectancies support the importance of smoking cessation efforts in patients with orofacial pain. Smoking 
is a maladaptive mechanism for coping with pain that carries significant health- and pain-related risks while failing to fulfill smokers’ 
expectations of affect regulation, particularly among persons with orofacial pain who also have high levels of PTSD symptom severity. 
Addressing smoking cessation is a critical component of comprehensive treatment. Further research is needed to develop more effective 
ways to help patients with pain and/or PTSD to replace smoking with more effective coping strategies.
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et al. 2009) when compared with estimates in the general popu-
lation (Agaku et al. 2014). Among individuals with chronic 
pain, smokers have been found to report higher pain intensity 
and an increased number of painful sites when compared with 
nonsmokers. Smokers display a greater impact of pain on 
occupational and social functioning and worse treatment out-
comes than do nonsmokers (see review by Shi et al. 2010). 
Despite evidence for acute analgesic effects of nicotine (Shi et al. 
2010; Ditre et al. 2011), smokers in pain use greater amounts of 
analgesic medication than do nonsmokers in both postopera-
tive and general population settings (see review by Ditre et al. 
2011). Smokers with pain experience increased severity of 
psychiatric comorbidities when compared with nonsmokers 
with pain, including higher levels of depression, suicidal ide-
ation, affective distress, and pain-related anxiety (see review 
by Ditre et al. 2011).

Adverse effects of smoking have been specifically demon-
strated in orofacial pain populations. Studies of TMD patients 
have found more severe pain intensity, greater pain-related 
interference, elevated anxiety, elevated global psychological 
distress, and reduced sleep quality among smokers as com-
pared with nonsmokers (Weingarten et al. 2009; de Leeuw et al. 
2013; Custodio et al. 2015) with some evidence of dose-dependent 
effects (Burris et al. 2013). These findings suggest that smok-
ing is associated with worse pain outcomes and worse psycho-
logical functioning in TMD patients.

Purpose of This Study

The purpose of the current study was to explore the impact of 
interactions between PTSD symptomatology and smoking on 
pain intensity, psychological distress, and pain-related func-
tioning in the setting of orofacial pain. A further purpose was to 
evaluate the impact of smoking on different PTSD symptom 
clusters.

It was hypothesized that PTSD symptomatology would 
interact with smoking status to predict worse outcomes than 
either PTSD or smoking status alone. A second exploratory 
hypothesis was that smokers with orofacial pain would report 
levels of hyperarousal, dysphoria, and numbing higher than 
those of nonsmokers with orofacial pain.

Materials and Methods

Participants

A retrospective review was conducted of data obtained during 
initial evaluations of individuals seen at a university-based 
orofacial pain center from 1997 through 2013. Participants 
were eligible for inclusion if they were 18 to 80 y old and 
reported a history of a traumatic experience. Inclusion also 
required a primary diagnosis of a TMD. Diagnoses were made 
at the initial evaluation by residents and supervising faculty 
trained in the diagnosis and management of orofacial pain dis-
orders in accordance with the guidelines of the American 
Academy of Orofacial Pain (de Leeuw 2008). Primary diagno-
ses were reviewed and grouped according to the appropriate 

corresponding categories of the research diagnostic criteria for 
TMDs (RDC/TMD; Dworkin and LeResche 1992) as either 
muscle (group 1: muscle diagnoses) or joint (group 2/3: disc 
displacements/arthralgia, arthritis, arthrosis).

Participants were excluded if their primary diagnosis indi-
cated a condition other than a TMD (e.g., neuropathic pain or 
headache). Patients with secondary diagnoses incompatible with 
RDC/TMD were likewise excluded with the exceptions of  
temporomandibular joint subluxation, bruxism, and occlusal 
instability. Further exclusion criteria included incomplete, incor-
rect, or missing data for any variables of interest or selected 
potential covariates. Participants who reported a rating of “0” for 
average pain on the visual analog scale (VAS) of pain intensity 
or who reported an invalid pain rating (i.e., VAS average pain 
rated higher than VAS maximum pain level or lower than VAS 
minimum pain level) were likewise excluded. The study was 
approved by the Institutional Review Board of the university 
where the study was conducted (14-0473-P6H). This study was in 
concordance with STROBE guidelines for observational studies.

Measures

Smoking Status.  Participants were characterized as smokers or 
nonsmokers based on their response of “yes” or “no” to the 
question “Do you smoke?” Given the large proportion of 
smokers who reported smoking at least a pack per day, as well 
as the doubts about the reliability of self-reported packs per 
day, smoking status was examined as a dichotomous variable.

Pain Intensity.  Participants reported their maximum, average, 
and minimum pain intensities over the past month on a 100-mm 
VAS. The present study used only the average pain intensity 
rating. A second measure of pain intensity was obtained from 
the pain intensity subscale of the Multidimensional Pain Inven-
tory (MPI; described in the Pain-Related Functioning 
section).

PTSD Symptom Severity.  Measures of PTSD symptom severity 
were derived from the PTSD Checklist–Civilian Version (PCL-
C) (Blanchard et al. 1996). The PCL-C asks patients to report 
the number and nature of their lifetime traumatic experiences, 
and it measures the severity of symptoms associated with the 
“most significant” traumatic experience. Patients rate how 
much they have been bothered over the past month by symp-
toms described in 17 items, using a response scale ranging 
from 1 (“not at all”) to 5 (“very much”). Scores from these 17 
items are added to obtain an overall estimate of the severity of 
PTSD symptoms. In addition to this total score, the items can 
be grouped according to PTSD symptom clusters. The current 
study used the total PCL-C score as well as scores for the 5 
symptom clusters included in models of PTSD by Cyders et al. 
(2011). Reliability analyses yielded the following Cronbach’s 
alpha values for PCL-C scores from the present sample: .93 for 
total PCL-C score, .88 for reexperiencing, .74 for avoidance, 
.81 for numbing, .84 for hyperarousal, and .86 for dysphoria. 
Although it was not possible to ascertain whether any partici-
pant would have met diagnostic criteria for PTSD, previous 
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research has established a PCL-C score of 41 as an optimal 
cutoff for a probable diagnosis of PTSD in a population of oro-
facial pain patients (Sherman et al. 2005). Therefore, the par-
ticipants were not diagnosed formally with PTSD but 
represented a group of individuals with a range of trauma-
related symptom severity, some of whom would likely have 
received a PTSD diagnosis.

Psychological Distress.  Measures of psychological distress were 
obtained from the Global Severity Index (GSI) of the Symptom 
Checklist-90-Revised (SCL-90R; Derogatis 1979). The SCL-
90R assesses the severity of symptoms described in 90 self-
report items as experienced by the patient over the preceding 
week. Responses are calculated to generate 9 primary symptom 
dimensions and 3 global indices of functioning. Previous 
research has demonstrated considerable overlap among the 9 
symptom dimensions (Hardt et al. 2000); therefore, only the GSI 
was used in the present study. Calculations of internal consis-
tency for the GSI subscale in previous studies have yielded a 
Cronbach’s alpha of .97 (Hardt et al. 2000; Arrindell et al. 2006).

Pain-Related Functioning.  Measures of life interference, life 
control, affective distress, and general activity were obtained 
from the MPI: a 52-item self-report questionnaire that assesses 
the impact of pain, the extent of patients’ participation in daily 
activities, and levels of social support. Calculations of internal 
consistencies for MPI subscales in previous research have 
found Cronbach’s alpha values ranging from .70 to .90 (Kerns 
et al. 1985).

Statistical Analyses

Analyses were performed with SPSS 22 (IBM). First, chi-
square tests for independence (for categorical variables) and 
independent samples t tests (for continuous variables) were 
used to compare selected demographic characteristics between 
smokers and nonsmokers. Independent samples t tests were 
used to compare total PCL-C scores and mean symptom clus-
ter scores with respect to smoking status. Next, main effects of 
smoking and PTSD symptom severity on pain, psychological 
distress, and pain-related functioning were analyzed indepen-
dently with simple linear regression analyses. After that, linear 
regression analyses were performed to test whether smoking 
status moderated the effects of PTSD symptom severity on 
these outcomes. Separate analyses were run for each outcome 
variable. Three participants were missing MPI general activity 
data only. These cases were handled with listwise deletion for 
analyses pertaining to MPI general activity. All models were 
tested with and without a quadratic PTSD symptom severity 
variable to test for potential nonlinear effects of PTSD symp-
tom severity. Quadratic terms were not significant; as such, 
only linear models are shown below. Moderation analyses 
were conducted with the PROCESS macro by Andrew F. 
Hayes (2012). Main effects were added in the first step, and the 
interaction term was added in the next so that the additional 
variance explained by the interaction (ΔR2) could be computed. 

Coefficients for these models are provided as unstandardized 
betas (B), representing the number of points that the outcome 
variable changes for each unit change in the predictor variable. 
For all regression models, a total adjusted R2 was computed to 
represent the total variance in the outcome explained by the 
predictors.

Results

Demographics

A total of 5,029 potential participants seen within the specified 
time frame were reviewed for eligibility: 2,487 were excluded 
due to a lack of reported trauma-related stressors; 840 were 
excluded for missing or invalid data on variables/covariates of 
interest; and 1,091 were excluded due to ineligible primary or 
secondary diagnoses. One was a duplicate case and was there-
fore excluded.

The final sample consisted of 610 participants. The mean 
age of the sample was 39.6 y (SD = 14, range: 18 to 77), and 
the sex composition of the sample was 85% female. Patients in 
the sample had a mean pain duration of 44.8 mo (SD = 76) and 
a median pain duration of 12 mo (range: 1 to 480). Mean pain 
intensity on the VAS was 47.2 mm (SD = 23).

Smoking Status

Twenty-five percent of the sample reported smoking. Among 
smokers, the self-reported average number of cigarettes 
smoked per day was 18 (assuming 20 cigarettes per pack; this 
calculation excluded 9 smokers for whom these data were 
unavailable or incorrectly filled out). Approximately 67% of 
smokers reported smoking ≥1 pack per day. Smokers and non-
smokers did not differ in primary diagnostic category per 
RDC/TMD or in sex proportions. Smokers were more likely 
than nonsmokers to be unemployed and unmarried. Smokers 
were younger on average than nonsmokers. The proportion of 
participants likely to meet diagnostic criteria for PTSD (based 
on a PCL-C score ≥41) was significantly larger in smokers ver-
sus nonsmokers. These findings are presented in Table 1.

Main Effects of PTSD and Smoking  
Status on Pain Outcomes

Main effects of smoking and PTSD symptom severity on pain 
and psychological variables were evaluated with simple linear 
regression analyses (hypothesis 1; Table 2). Both smoking and 
PTSD symptom severity significantly predicted increases in 
pain, psychological distress, and pain-related dysfunction, with 
the exception of general activity—in which case, a decrease 
was significantly predicted by PTSD symptom severity but not 
by smoking. The impact of smoking appeared to be most pro-
nounced on average pain intensity (adjusted R2 = .103) with 
relatively small effect sizes on SCL-90R and MPI measures. 
PTSD symptom severity exhibited a robust effect size on 
global psychological functioning and affective distress.
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Interaction of Smoking Status and PTSD 
Symptom Severity

Linear regression models were used to test whether smoking sta-
tus moderated the effects of PTSD symptom severity on pain, 
psychological distress, and pain-related functioning (Table 3). 
Models were run with and without the following covariates: pri-
mary diagnostic category (RDC/TMD), age, sex, marital status, 
employment status, and duration of pain. Inclusion of the covari-
ates did not substantively change the results, and as such, only 
the full model (i.e., with all covariates) is reported for ease of 
interpretation. Smoking significantly attenuated the impact of 

PTSD symptom severity on affective distress. A graphic analysis 
of the interaction revealed that this moderating effect of smoking 
on affective distress was most pronounced at low levels of PTSD 
symptom severity (i.e., 1 SD below the average PCL-C score of 
the sample) but was attenuated at a higher level of PTSD symp-
tom severity (i.e., 1 SD above the average PCL-C score; see 
Fig.). Although this interaction was statistically significant, the 
impact on the overall effect size of the model was relatively 
small, with smoking as a moderator introducing a change in R2 
of .014. Inclusion of MPI pain intensity as an additional covari-
ate did not substantially alter the model (data not shown). No 
other significant interactions were found.

Table 1.  Comparison of Demographic Characteristics between Smokers and Nonsmokers.

Total  
(N = 610, 100%)

Smokers  
(n = 155, 25.4%)

Nonsmokers  
(n = 455, 74.6%) χ2/t P Value

Sex 0.76 .383
  Male 93 (15.2) 27 (17.4) 66 (14.5)  
  Female 517 (84.8) 128 (82.6) 389 (85.5)  
RDC/TMD primary diagnosis 1.67 .196
  Muscle (group 1) 319 (52.3) 88 (56.8) 231 (50.8)  
  Joint (group 2/3) 291 (47.7) 67 (43.2) 224 (49.2)  
Employment status 22.14 <.001
  Unemployed 198 (32.5) 74 (47.7) 124 (27.3)  
  Employed 412 (67.5) 81 (52.3) 331 (72.7)  
Marital status 13.48 <.001
  Single 239 (39.2) 80 (51.6) 159 (34.9)  
  Married 371 (60.8) 75 (48.4) 296 (65.1)  
PTSD categorya 26.58 <.001
  Positive 134 (22.0) 57 (36.8) 77 (16.9)  
  Negative 476 (78.0) 98 (63.2) 378 (83.1)  
Age, y 39.6 ± 14.0 35.4 ± 11.5 41.1 ± 14.5 4.97b <.001
Pain intensity (VAS), mm 47.2 ± 23.0 59.9 ± 21.8 42.9 ± 21.7 –8.4c <.001
Pain duration, mo 44.8 ± 76.0 48.9 ± 71.7 43.4 ± 77.5 –0.78c .436

Values are presented as n (%) or mean ± SD.
PCL-C, PTSD Checklist–Civilian Version; PTSD, posttraumatic stress disorder; RDC/TMD, research diagnostic criteria for temporomandibular 
disorders; VAS, visual analog scale.
aPositive: PCL-C score ≥41. Negative: PCL-C score <41.
bdf = 332.11 (equal variances not assumed).
cdf = 608.

Table 2.  Results of Linear Regression Analyses.

Smoking: Main Effectsa PCL-C Total Score: Main Effects

Outcome Variable R2 (Adj) β t P Value R2 (Adj) β t P Value

VAS average pain intensity .103 .323 8.403 <.001 .090 .302 7.806 <.001
MPI subscales  
  Pain severity .063 .255 6.491 <.001 .098 .316 8.208 <.001
  Life interference .042 .208 5.243 <.001 .155 .395 10.597 <.001
  Life control .038 –.198 –4.992 <.001 .176 –.421 –11.450 <.001
  Affective distress .042 .209 5.272 <.001 .287 .537 15.690 <.001
  General activityb .003 –.070 –1.736 .083 .049 –.224 –5.659 <.001
Global severity indexc .056 .239 6.072 <.001 .500 .708 24.714 <.001

All models were tested separately.
Adj, adjusted; MPI, Multidimensional Pain Inventory; PCL-C, PTSD Checklist–Civilian Version; VAS, visual analog scale.
aNonsmoking = 0, smoking = 1.
bn = 607.
cSymptom Checklist-90-Revised.
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Smoking and PTSD Symptom Clusters

Independent samples t tests compared total PCL-C scores and 
PTSD symptom cluster scores in smokers and nonsmokers 
(hypothesis 2; Table 4). Smokers displayed significantly higher 
total scores. Differences in mean scores of all PCL-C symptom 
clusters were significant, with smokers displaying more severe 
symptoms of reexperiencing, avoidance, hyperarousal, numb-
ing, and dysphoria.

Discussion
The results revealed significant main effects of smoking and 
PTSD symptom severity in predicting pain severity, psycho-
logical distress, and pain-related dysfunction. These results are 
consistent with empirical evidence from previous studies (de 
Leeuw et al. 2005; Bertoli et al. 2007; Weingarten et al. 2009; 
Burris et al. 2013; de Leeuw et al. 2013; Custodio et al. 2015). 
The consistency and strength of these findings support the 
importance of smoking cessation efforts for patients with oro-
facial pain.

Despite the main effects of smoking and PTSD, our hypoth-
esis of an interaction between PTSD symptom severity and 
smoking was not confirmed. No significant interactions between 
smoking status and PTSD symptom severity were found for any 
outcomes, with the exception of affective distress. The lack of a 

Table 3.  Linear Regression Models: Measures of Pain, Psychological Distress, and Pain-Related Functioning Predicted by PTSD Symptom Severity 
(Total PCL-C Score) with Smoking as Moderator.

Outcome Variable (Total R2): Predictive Variable B SE P Value ΔR2

VAS average pain intensity (.179)  
  PCL-C score 0.42 0.078 .005  
  Smoking 14.71 5.191 <.001  
  PCL-C × smoking –0.05 0.142 .731 <.001
Pain severitya (.164)  
  PCL-C score 0.34 0.053 <.001  
  Smoking 10.44 3.525 .003  
  PCL-C × smoking –0.13 0.096 .175 .003
Interferencea (.200)  
  PCL-C score 0.44 0.053 <.001  
  Smoking 6.82 3.535 .054  
  PCL-C × smoking –0.07 0.097 .489 .001
Life controla (.217)  
  PCL-C score –0.32 0.035 <.001  
  Smoking –4.59 2.307 .047  
  PCL-C × smoking 0.067 0.063 .275 .002
Affective distressa (.348)  
  PCL-C score 0.50 0.034 <.001  
  Smoking 10.07 2.259 <.001  
  PCL-C × smoking –0.22 0.062 <.001 .014
General activitya,b (.112)  
  PCL-C score –0.14 0.033 <.001  
  Smoking 0.55 2.181 .80  
  PCL-C × smoking –0.01 0.060 .89 <.001
Global severity indexc (.533)  
  PCL-C score 0.56 0.028 <.001  
  Smoking 4.62 1.831 .012  
  PCL-C × smoking –0.06 0.050 .207 .001

Controlled for potential covariates: RDC/TMD primary diagnostic category, sex, age, marital status, employment status, duration of pain; Linear 
regression models: df1 = 9, df2 = 600).
PCL-C, PTSD Checklist–Civilian Version; PTSD, posttraumatic stress disorder; RDC/TMD, research diagnostic criteria for temporomandibular 
disorders; VAS, visual analog scale.
aMultidimensional Pain Inventory subscale.
bn = 607; df

1
 = 9, df

2
 = 597.

cSymptom Checklist-90-Revised subscale.

Figure.  Interaction of posttraumatic stress disorder symptoms 
and smoking status on affective distress. MPI, Multidimensional Pain 
Inventory; PCL, PTSD Checklist–Civilian Version.
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synergistic effect of smoking status and PTSD symptom severity 
on most outcomes is surprising given the high levels of PTSD 
symptom severity among smokers, the high prevalence of smok-
ers among patients with probable PTSD, and the prediction of 
worse pain-related outcomes associated with both pain and 
smoking when considered separately as predictive variables. 
The question arises whether the combined effects of smoking 
and PTSD symptom severity on pain-related outcomes might be 
characterized as additive rather than synergistic, in which case 
smoking would be expected to increase levels of pain and dys-
function uniformly across all levels of PTSD symptom severity.

Affective distress as measured by the MPI was the sole 
exception to the lack of interactions between smoking and 
PTSD symptom severity. Smoking attenuated the increase in 
affective distress that occurred with increasing PCL-C scores.

Previous research suggests that smoking may uniquely 
moderate affect among subjects with PTSD. Affect diary data 
from male Vietnam combat veterans (61 with PTSD, 56 with-
out PTSD) showed higher anger/hostility and lower positive 
affect among smokers with PTSD as compared with smokers 
without PTSD (Beckham et al. 2004). However, among par-
ticipants with PTSD, smokers reported higher positive affect 
than did nonsmokers, a phenomenon not observed within the 
non-PTSD group. These findings and those of the present 
study may reflect use of smoking as a mechanism for affect 
regulation by individuals with PTSD and pain.

A reduction in affective distress could be a significant 
incentive for continued smoking, especially in pain patients 
whose coping mechanisms may be overwhelmed by the 
superimposition of a persistent pain condition on a back-
ground of PTSD. However, in the present study the change in 
the variance of the PTSD symptom severity-affective distress 
relationship with smoking included as a moderator was only 
.014. Such a small change is of dubious clinical significance. 
Furthermore, our data suggest that smoking does not regulate 
affective distress at high levels of PTSD symptom severity. 
Therefore, unrealistic outcome expectancies that exceed 
actual benefits may be at play in any effort by these patients 
to regulate affect by smoking. The present study’s data do not 
reveal whether the participants in the smoking group con-
sciously chose smoking as such a coping mechanism, but 

they do suggest that the smokers gained minimal to no reduc-
tion in affective distress in exchange for an increased burden 
of overall psychological distress, pain, and pain-related 
dysfunction.

The increase in affective distress as a function of PCL-C 
score may be steeper among nonsmokers than among smokers 
in part because smokers display a relatively high level of affec-
tive distress even at lower levels of PTSD symptomatology (see 
Fig.). These data have intriguing clinical implications, suggest-
ing that smoking cessation may reduce affective distress in 
TMD patients with a history of trauma but that achieving this 
effect in persons with high levels of PTSD symptomatology 
may require effective management of their trauma-related 
symptoms. The anticipated and actual changes in affect that 
result from smoking and smoking cessation in patients with 
orofacial pain and PTSD should be tested in future research.

Exploration of our hypothesis regarding smoking within 
PTSD symptom clusters revealed that smoking was indeed 
associated with increased mean symptom cluster scores, but 
the effect was generalized across all clusters rather than limited 
to select symptoms. These results do not suggest that smoking 
cessation may target any particular set of PTSD-related symp-
toms; rather, they reinforce the importance of smoking cessa-
tion for pain patients with PTSD and suggest that cessation 
may be an important component in achieving global reduction 
of PTSD symptoms.

The association of both PTSD and smoking with worse 
pain-related outcomes highlights the complexity of pain man-
agement in patients with these conditions. Smoking seems to 
replace and may hinder the implementation of more adaptive 
coping strategies (Ditre et al. 2011). Despite the frustration and 
challenge involved in trying to help these patients, there is rea-
son for hope: probably all clinicians know patients who have 
successfully quit smoking. Furthermore, experimental evi-
dence suggests that interventions such as coping enhancement 
and expectancy modification may influence smokers to change 
their behavior (Ditre et al. 2010). Further research is needed to 
develop optimal treatments to help patients in pain rid them-
selves of smoking in favor of truly helpful coping strategies. 
Patients who suffer from PTSD may present special challenges 
and may particularly benefit from such efforts. For example, 

Table 4.  Results of Independent Samples t Tests Comparing Smokers and Nonsmokers Regarding Total PCL-C Score and Mean Scores Loading on 
PCL-C Symptom Clusters.

PCL-C Smokers Nonsmokers t df P Value

Total score 35.7 ± 14.4 29.7 ± 12.7 –4.64a 240.67 <.001a

Symptom clustersb  
  Reexperiencing 2.13 ± 1.0 1.86 ± .92 –3.05 608 .002
  Avoidance 2.06 ± 1.15 1.78 ± 1.04 –2.84 608 .005
  Numbing 1.82 ± .90 1.53 ± .76 –3.56a 234.03 <.001a

  Hyperarousal 2.37 ± 1.07 1.83 ± .88 –5.63a 229.22 <.001a

  Dysphoria 2.09 ± .88 1.70 ± .79 –4.94a 243.01 <.001a

Values are presented as mean ± SD.
PCL-C, PTSD Checklist–Civilian Version.
aLevene’s test for equality of variances, P < .05; equal variances not assumed.
bMeans calculated according to mean scores of PCL-C items that load on individual symptom clusters.
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integrated treatment of smoking and PTSD has demonstrated 
more success than conventional smoking cessation treatment 
in achieving 12-mo smoking abstinence (McFall et al. 2010).

Several limitations of this study should be noted. The retro-
spective design of this study precludes drawing conclusions 
about causality among any of the variables examined. 
Dichotomizing current smoking status limited our ability to 
investigate certain lines of inquiry; future studies of smoking and 
PTSD in orofacial pain populations would do well to use a valid 
measure of smoking or a nicotine dependence scale as a continu-
ous variable. Our discussion of possible links among motivation 
to regulate affect, outcome expectancies, and the moderating 
impact of smoking on the relationship between PTSD symptom 
severity and affective distress appears to be consistent with our 
data and with the characteristics of smoking in PTSD as noted in 
previous studies (Beckham et al. 2004; Beckham et al. 2005; 
Beckham et al. 2007; Cook et al 2007; Feldner et al. 2007; 
Marshall et al. 2008). However, no direct measures of smoking 
motives or expectancies were included in this study. Our sugges-
tions therefore require verification by future research using valid 
and reliable measures of smoking motives and expectancies.

Conclusion
Smoking and PTSD symptom severity each predict worse lev-
els of pain, psychological distress, and pain-related dysfunction 
in TMD patients. Smoking slightly reduces the impact of PTSD 
symptom severity on affective distress, though this effect dissi-
pates at high levels of PTSD symptomatology. Otherwise, 
smoking does not modify relationships between PTSD symp-
tom severity and pain, global psychological distress, or pain-
related functioning. For TMD patients with a history of trauma, 
smoking is an ineffective mechanism for coping with affective 
distress. Addressing smoking and PTSD symptoms are critical 
components of the comprehensive care of orofacial pain 
patients. Providers who treat patients with orofacial pain should 
screen for both smoking and PTSD symptoms and should be 
prepared to refer patients for management of these conditions.
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