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Abstract

Nicotine use is common among people with posttraumatic stress disorder (PTSD). Resilience,
which is reflected in one's ability to cope with stress, has been shown to be associated with lower
cigarette smoking and posttraumatic stress symptoms, but relationships among these three
variables have not been examined. This study investigates the relationships of resilience and
nicotine withdrawal with each other and in relation to PTSD symptoms. Participants were 118
cigarette smokers with PTSD seeking treatment for PTSD and nicotine use. Data were randomly
cross-sectionally sampled from three time points: week 0, week 12, and week 27 of the study.
Hierarchical multiple regression analyses revealed main effects of both resilience and nicotine
withdrawal symptoms on PTSD severity, controlling for the sampled time point, negative affect,
and expired carbon monoxide concentration. Consistent with prior research, PTSD severity was
higher among individuals who were less resilient and for those who had greater nicotine
withdrawal. There was an interaction between resilience and nicotine withdrawal on self-reported
PTSD severity, such that greater resilience was associated with lower PTSD severity only among
participants with low nicotine withdrawal symptoms. Among individuals with high nicotine
withdrawal, PTSD severity was high, regardless of resilience level. These results suggest that
resilience is a protective factor for PTSD severity for those with low levels of nicotine withdrawal,
but at high levels of nicotine withdrawal, the protective function of resilience is mitigated.
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Post-traumatic stress disorder (PTSD) is associated with significant burden, including
greater days missed from work (Taylor et al., 2012), poorer health functioning (Asnaani et
al., 2014), and greater healthcare utilization (Tuerk et al., 2013). Individuals with PTSD also
have a significantly higher rate of smoking (approximately doubled) compared to those
without PTSD (Feldner, Babson, & Zvolensky, 2007; Rasmusson et al., 2006). Further,
higher rates of smoking and nicotine withdrawal have been identified as risk factors for the
development of PTSD (Hawkins and Cougle, 2013; van der Velden et al., 2007; Feldner et
al., 2007). That is, individuals who smoke are more likely to endorse clinically significant
symptoms of PTSD (e.g. intrusions, avoidance behavior, and hostility) following a traumatic
event than non-smokers (van der Velden et al., 2007; Beckham et al., 1996).

In addition, it has been found that smokers with PTSD are more likely to smoke heavily and
report higher levels of nicotine dependence than those without the disorder (Feldner et al.,
2007; Hapke et al., 2005). An additional source of concern is evidence for a greater
difficulty quitting from smoking in daily smokers with PTSD, as compared to non-
psychiatric smokers, specifically, greater number of failed lifetime quit attempts, more
severe withdrawal quit problems (Marshall et al., 2008), and poorer outcomes in smoking
cessation programs (Zvolensky et al., 2008; Beckham, Calhoun, Dennis, Wilson, & Dedert,
2013). Given these findings and the increased focus on developing smoking cessation
treatments tailored for psychiatric populations (Ziedonis et al., 2008), there remains a
recognized need to better understand the factors that affect the smoking-PTSD relationship
(see for example: Richards et al., 2013).

Contrary to the exacerbation associated with smoking on PTSD severity, resilience is often
regarded as a protective factor against the development of PTSD in trauma-exposed
individuals. Resilience is conceptualized as a trait-like ability to effectively cope with stress
and thrive despite hardship (Connor and Davidson, 2003). A commonly used of measure of
resilience (the Connor-Davidson Resilience Scale, CD-RISC), assesses personal
competence, tenacity, acceptance of change, ability to tolerate negative affect, finding
strength in stress, and sense of purpose and control in life (Connor and Davidson, 2003).
Higher resilience has been linked to lower risk of developing PTSD after experiencing
trauma (Bensimon, 2012; Nishi et al., 2010), even after controlling for number of lifetime
traumas (Wrenn et al., 2011). For example, in two matched cohorts of Austrian World War
Il survivors with and without PTSD, those with sub-threshold or threshold PTSD had
significantly lower scores on the CD-RISC than those without PTSD (Tran et al., 2013).

Only a few studies, however, have examined how resilience may mitigate risk for PTSD. In
a sample of adolescents, Fincham, Altes, Stein, and Seedat (2009) found that resilience
moderated the relationship between childhood abuse/neglect and PTSD such that, in
individuals with higher resilience, the association between childhood abuse/neglect and
PTSD symptoms was significantly reduced. Similarly, in a sample of military combat
veterans, resilience interacted with combat exposure such that those with higher resilience
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experienced lower levels of PTSD symptoms, regardless of the extent of combat exposure
(Green et al., 2010). In addition, this study found that resilience was a particularly strong
buffer against PTSD symptoms for those with the highest levels of combat exposure.

Resilience appears to play a similarly protective role against substance use. Higher resilience
has been associated with less frequent smoking and lower nicotine dependence (Goldstein et
al., 2013). In addition, higher resilience scores were associated with more days smoke-free
in the month following a smoking cessation program (Pergadia, 2002). In a large sample of
inner-city adults (n = 2,024), childhood abuse was associated with alcohol and illicit drug
use in those with low resilience, but was unrelated to substance use in those high resilience
(Wingo et al., 2014). Thus, resilience seems to function as a protective buffer between
childhood trauma and both PTSD and substance use.

What remains unclear is how resilience interacts with smoking withdrawal, and how this
interaction may impact PTSD severity. As noted previously, there is considerable research
showing that nicotine use exacerbates PTSD and vice versa (Beckham et al., 1996; Dedert et
al., 2012; Feldner et al., 2008), and that resilience lowers risk for PTSD (Fincham et al.,
2009; Green et al., 2010). However, no study to date has examined how these three variables
intersect with one another. Due to the high prevalence of comorbidity between PTSD and
nicotine use observed in clinical practice, the current study aimed to elucidate the
relationships among PTSD, nicotine withdrawal, and resilience. We examined the main and
interactive effects of resilience and nicotine withdrawal on total PTSD severity and PTSD
symptom cluster severity (re-experiencing, avoidance, and hyperarousal) in a treatment-
seeking sample of smokers with PTSD. We hypothesized that, consistent with prior
research, resilience would have an inverse relationship with PTSD severity (Fincham et al.,
2009), and that nicotine withdrawal would have a direct, proportionate relationship with
PTSD (van der Velden et al., 2007). Similarly, given the evidence for a consistent positive
influence of resilience on PTSD even with comorbid substance use (Pergadia, 2002; Wingo
et al., 2014), we further hypothesized that individuals with high resilience would exhibit a
weaker relationship between nicotine withdrawal and PTSD severity than those with low
resilience, with resilience moderating the association between withdrawal and PTSD
symptoms. Finally, we examined the effects of resilience and withdrawal on specific PTSD
symptom clusters. Given the scarcity of data looking at this, the hypotheses for this last set
of analyses was exploratory.

Material and Methods

Participants

Participants were 118 adult cigarette smokers with PTSD who were enrolled in an ongoing
randomized clinical trial comparing the efficacy of varenicline and smoking cessation
counseling with or without integrated prolonged exposure (PE) therapy for PTSD. Inclusion
criteria for participants in the study included male and females (age = 18) who were heavy
cigarette smokers (=10 cigarettes per day) and had a primary DSM-1V diagnosis of PTSD
and a total score =20 on the PTSD Symptom Scale Interview (PSS-I; Foa et al., 1993). The
exclusion criteria, designed to ensure safety, focused primarily on suicidal ideation or past
suicide attempts, certain health conditions (specifically significant cardiovascular disease or

J Psychiatr Res. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Asnaani et al.

Procedure

Measures

Page 4

uncontrolled hypertension in the past 6 months, and currently pregnant or nursing women),
past or current psychosis, and continuing intimate relationship with a violent domestic
partner. Individuals with a history of drug or alcohol abuse/dependence in the past 3 months
or any unwillingness to not smoke marijuana during the first 13 weeks of the study were
also excluded.

Participants were recruited through public advertising (e.g., ads in a free city newspaper and
flyers) and direct referrals from health care providers. Of the 118 participants, 70 (59.3%)
were men and 48 (40.7%) were women. Participants had a mean age of 41.9 years (SD =
10.3 years). The majority of participants (76.3%) were Black/African American, with the
rest of the participants identifying as White (22.9%) or American Indian/Alaskan Native
(0.9%). Eight participants (6.8%) identified as Hispanic or Latino. This study was conducted
in compliance with the Declaration of Helsinki as revised in 2008 and received approval
from the ethics boards at both sites at which the study was conducted. All participants
received a full description of the study and then provided written informed consent.

Data were collected from three time points over the course of the 27-week trial: week 0,
week 12, and week 27. At each assessment, a masters- or doctoral-level clinician conducted
an independent (blinded) evaluation of PTSD symptom severity. In addition, participants
completed self-report questionnaires including measures of PTSD symptoms and resilience.
Participants also met with a study nurse at each assessment point to complete a checklist of
nicotine withdrawal symptoms.

Connor-Davidson Resilience Scale—The Connor-Davidson Resilience Scale (CD-
RISC; Connor and Davidson, 2003) is a 25-item self-report questionnaire measuring
resilience. Participants are asked to indicate how much they agree with items such as “I can
deal with whatever comes my way” and “Even when things look hopeless, | don't give up.”
Each item is rated on a 5-point Likert scale from 0 (not true at all) to 4 (true nearly all the
time), with total scores ranging from 0 to 100. The CD-RISC was found by Connor and
Davidson (2003) to have good internal consistency (Cronbach's alpha = .89), high test-retest
reliability (intraclass correlation coefficient = .87), and good convergent validity. In the
current sample, internal consistency for the CD-RISC was excellent (Cronbach's alpha = .
a7).

Posttraumatic Stress Diagnostic Scale—The Posttraumatic Stress Diagnostic Scale
(PDS; Foa et al., 1997) is a self-report questionnaire assessing the severity of PTSD
symptoms according to the DSM-1V. Participants are asked to rate their experience of 17
symptoms over the previous two weeks on 4-point Likert scales from 0 (not at all) to 3 (5 or
mor e times a week/almost always), with total scores ranging from 0-51. The PDS includes
the same three subscales as the PSS-I: re-experiencing (five items, range 0-15), avoidance
(seven items, range 0-21), and hyperarousal (five items, range 0-15). The PDS has excellent
internal consistency (Cronbach's alpha = .92) and good internal consistency for the three
subscales (Cronbach's alphas: .78 for re-experiencing, .84 for avoidance, and .84 for
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hyperarousal; Foa et al., 1997). In addition, Foa and colleagues (1997) found that the PDS
has high test-retest reliability (r = .83), as well as good convergent validity (82% accuracy,
compared with the Structured Clinical Interview for DSM-I11-R; Spitzer et al., 1990). In the
present study, the PDS was found to have excellent internal consistency for the total score
(Cronbach's alpha = .95), as well as good to excellent internal consistency for the three
subscales (Cronbach's alphas = .90 for re-experiencing, .88 for avoidance, and .85 for
hyperarousal).

PTSD Symptom Scale Interview—The PTSD Symptom Scale Interview (PSS-I; Foa et
al., 1993) is a 17-item clinical interview that assesses the severity of PTSD symptoms
according to the DSM-IV. Participants are asked about the nature and frequency of the
symptoms that they have experienced over the previous 2 weeks, with responses coded on a
4-point scale from 0 (not at all) to 3 (5 or more times per week/very much). The interview
yields a total score ranging from 0-51, as well as scores on three subscales: re-experiencing
(five items, range 0-15), avoidance (seven items, range 0-21) and hyperarousal (five items,
range 0-15). The PSS-I has good internal consistency (Cronbach's alpha = .85), and fair to
good internal consistency for the three subscales (Cronbach's alpha = .69 for re-
experiencing, .65 for avoidance, and .71 for hyperarousal; Foa et al., 1993). Foa and
colleagues (1993) also found that the PSS-1 has good test-retest reliability (r = .80) and
excellent convergent validity (94% accuracy, compared with the Structured Clinical
Interview for DSM-I1I-R; Spitzer et al., 1987). In the current sample, the PSS-I total score
was found to have excellent internal consistency (Cronbach's alpha = .91), and the three
subscales were found to have good internal consistency (Cronbach's alphas = .83 for re-
experiencing, .83 for avoidance, and .74 for hyperarousal).

Structured Clinical Interview for DSM-IV—The SCID (SCID-IV; First & Gibbon,
2004) is a 60-minute, semi-structured interview that yields current and lifetime DSM-IV
Axis | diagnoses for the major psychiatric disorders. The SCID was used to confirm
diagnosis of post-traumatic stress disorder and to evaluate the presence of other Axis | and
Axis Il disorders to determine eligibility for the study. This interview is a widely used and
reliable measure of psychopathology, with joint inter-rater reliability coefficients ranging
from 0.60 to 0.83, depending on the disorder (Lobbestael, Leurgans, & Arntz, 2010).

Withdrawal Symptoms Checklist—The Withdrawal Symptoms Checklist — Weekly
(WSC-W; Hughes et al., 1984) is a 21-item questionnaire assessing the presence and
severity of 20 symptoms of nicotine withdrawal over the prior 7 days. The checklist includes
items such as insomnia, nausea, and impatience, each rated on a 4-point scale from 0 (not
present) to 3 (severe); total scores range from 0-60. The final question, rated dichotomously
at baseline only, asks if these symptoms have caused significant distress or interference in
the respondent's life. Hughes and colleagues (1984) found the measure to be reliable and
valid: observers' ratings of subjects' symptoms were modestly consistent with subjects' self-
reports at baseline (57-71% agreement, interrater correlation coefficients = 0.29-0.45) and
more consistent during nicotine abstinence (67-91% agreement, interrater correlation
coefficients = 0.33-0.60. In the same study, subjects who received a placebo instead of
nicotine gum experienced the symptoms to a significantly greater degree (one-tailed t-tests, t
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(49) > 1.65, p <.05). In the current sample, the WSC-W was found to have good internal
consistency (Cronbach's alpha = .86).

Statistical Analyses

Because data were collected as part of a treatment study, all participants had relatively high
PTSD and smoking scores at week 0. In order to avoid restricting variability in our
dependent variable (PTSD severity), data were cross-sampled from the week 0, week 12,
and week 27 assessment points. Such a method allows for a true cross-sectional analysis of
data from individuals with a greater range and combinations of PTSD and smoking severity,
because using data from only one of the time-points (particularly the week 0 time-point)
examines individuals who all have only a certain elevated severity level of PTSD and
smoking behaviors (as required for entry into the study), and thus the subsequent analyses
examining the relationships among the variables of interest are considerably more restrictive
and less informative or generalizeable. Therefore, cases (and associated study variables
collected at each time point) were randomly selected without replacement from each time
point such that each participant was selected from one of the three assessment points. This
means that each data point was unique (i.e. no person provided more than one data point,
and all measures were taken from that same time-point for that participant). Such a method
allowed us to examine associations among the variables of interest at various cross-sections
of the sample, and therefore the stage of treatment would not affect the analyses.

Data were available for all 118 cases at week 0, 102 cases at week 12, and 102 cases at week
27. Therefore, data were selected from 43 cases at week 0, 38 cases at week 12, and 37 cases
at week 27. Such a cross-sampling technique has been used before in other studies with
trauma-exposed substance users (e.g. Gillihan et al., 2011). The independent variables
consisted of scores on the WSC-W, CD-RISC and their interaction. The scores on the WSC-
W and CD-RISC were mean-centered in order to make the different scales used in both
measures more comparable and to more easily interpret their interaction term. In order to
examine the effects of these variables on a more comprehensive measure of PTSD severity
(total and symptom cluster scores), the outcome variables of self-reported PTSD (PDS) and
clinician-assessed PTSD (PSS-I) were utilized as the dependent variables.

Data were analyzed using IBM SPSS Version 21.0. Bivariate correlations between all
variables were conducted to measure their degree of association. Data were normally
distributed, thus separate hierarchical linear multiple regressions were conducted to evaluate
the contribution of resilience, nicotine withdrawal symptoms, and the interaction between
the two to PTSD total symptom severity and the individual re-experiencing, avoidance, and
hyperarousal symptom clusters. In the first block, assessment time point was entered as a
covariate in order to account for any symptom reduction at later time points due to having
completed PE. In the second block, resilience and withdrawal scores were entered in order
to examine their main effects on PTSD severity. The final block included the interaction
term between resilience and withdrawal symptoms to examine whether their interaction
significantly contributed to PTSD symptoms. An assessment of the assumptions necessary
for appropriate inclusion of all variables (i.e., absence of multicollinearity (VIF < 10),
linearity, low incidence of outliers with standard residuals between -3.3 and 3.3, and
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homogeneity of variance) verified that none of these criteria were violated in any of the four
regression models tested.

Results

Descriptive Characteristics of the Sample

Participants reported a mean of 25.2 years of smoking (SD = 11.4 years), indicating
significant chronicity of nicotine use in the majority of the sample. In addition, 78.4% of the
sample had made at least one prior smoking quit attempt, with the average number of quit
attempts among these individuals being 5.9 (SD = 6.2). In addition, the most frequent
comorbid current diagnosis (aside from PTSD) was major depressive disorder (36.4%), with
significant past diagnoses of alcohol use disorder (33.9%), and other substance use disorders
(including cocaine, opiates, and marijuana; 43.2%).

Correlational Analyses

Means and standard deviations for variables of interest among the cross-sectionally sampled
data, as well as the strength and direction of bivariate correlations among them, are
presented in Table 1. As shown in the table, both lower resilience and higher withdrawal
symptoms were associated with higher total PTSD scores on both the PDS (resilience: r = -.
31, p<.001; withdrawal: r = .55, p < .001) and the PSS-I (resilience: r = -.42, p < .001,;
withdrawal: r = .56, p <.001), as well as with higher scores on all three subscales for both
PTSD measures. Withdrawal was most strongly correlated with hyperarousal symptoms (r
= .55, p<.001, on both the PDS and PSS-1), while resilience had the strongest negative
association with avoidance symptoms (PDS: r = -.33, p <.001; PSS-I: r = -.45, p<.001).
Resilience and withdrawal scores were not significantly associated with each other (r = -.17,
p =.067).

Moderator Analysis

Overall PTSD severity—Analyses revealed that the model including resilience,
withdrawal symptoms, and their interaction significantly explained 42% of the variance in
total PTSD severity on the PDS (F(6, 109) = 13.36, p < .001) and 49% of the variance in
total PTSD severity on the PSS-I (F(6, 109) = 17.49, p < .001). As shown in Tables 2 and 3,
both resilience and withdrawal had significant main effects on PTSD severity such that
higher resilience and lower withdrawal symptoms were each associated with lower total
scores on both measures of PTSD. In addition, the interaction between withdrawal and
resilience contributed a small but significant portion (3.2%) of the variance in total PDS
scores (see Table 2). A graph of this interaction can be seen in Figure 1. For the PSS-I total
score, no interactive effect was found for resilience and withdrawal (Table 3).

PTSD symptom clusters—Resilience, withdrawal, and their interaction explained 36%
of the variance in re-experiencing symptoms (F(6, 109) = 10.31, p < .001) on the PDS and
31% of the variance in re-experiencing symptoms (F(6, 109) = 8.3, p <.001) on the PSS-I.
There was a significant main effect of withdrawal on both PTSD measures: those with
higher withdrawal symptoms had higher re-experiencing symptoms. There was also a main
effect of resilience on the PSS-I, such that those with higher resilience had lower re-
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experiencing symptoms, although this main effect was not observed on the PDS (see Tables
2-3). However, withdrawal symptoms and resilience interacted to significantly contribute to
re-experiencing symptoms on the PDS, in a pattern similar to the one observed with the total
PDS score depicted in Figure 1.

A model including the same variables accounted for 35% of the variance in avoidance
symptoms on the PDS (F(6, 109) = 9.87, p < .001) and 41% of the variance on the PSS-I
(F(6, 109) = 12.9, p < .001). This model demonstrated significant main effects of resilience
(such that those with higher resilience had lower avoidance symptoms) and withdrawal on
both measures of PTSD, with a significant interaction effect on avoidance symptoms of the
PDS only following the same patterns as observed in the total PDS score (see Tables 2-3).

Finally, the model examining hyperarousal symptoms accounted for 42% of the variance in
these symptoms (F(6, 109) = 12.87, p < .001) on the PDS and 48% of the variance in these
symptoms (F(6, 109) = 16.71, p < .001) on the PSS-I, showing significant main effects of
resilience and withdrawal symptoms on hyperarousal symptoms in directions consistent with
prior analyses on both measures of PTSD (see Tables 2-3). Again, there was a significant
interaction effect between resilience and withdrawal on hyperarousal symptoms on the PDS
only similar to the pattern depicted in Figure 1.

Contrary to the significant interactions found on the symptom clusters of the PDS, there
were no significant interactive effects of resilience and withdrawal on any of the PSS-I
symptom clusters.

Interpreting Significant Interactions—To better understand the nature of the
interaction effects associated with PDS total and subscale scores, specific values for each
variable were substituted into the regression equations for each analysis, a post-hoc
technique for significant interactions as outlined in detail by Holmbeck (2002) and utilized
in other studies examining such interaction effects (Feldner et al., 2007; Gillihan et al.,
2011). Briefly, two conditional moderating variables of resilience (high and low) were
computed using the original mean-centered value of resilience +/- 1 SD. Subsequently,
interaction terms of each of these conditional resilience variables with withdrawal were
calculated. These interaction terms were then entered simultaneously into a post-hoc
regression analysis with the conditional moderating resilience variable and withdrawal, in
two separate models for high and low resilience. As shown in Figure 1, there was a steeper
slope when resilience scores were high, indicating a stronger relationship between resilience
and overall PTSD symptoms as measured by the PDS in individuals with low levels of
withdrawal symptoms. Similarly, there were more negative associations between resilience
and re-experiencing, avoidance, and hyperarousal symptoms as measured by the PDS in
individuals with low withdrawal, following the same pattern illustrated in Figure 1.
Significance testing of withdrawal symptoms (range of t-values: 3.85-4.72, all p-values <.
01) in each regression model (Holmbeck, 2002) verified that high levels of resilience
moderated the association between withdrawal symptoms and PTSD total, re-experiencing,
avoidance, and hyperarousal symptoms in individuals with lower scores of withdrawal, but
at higher scores of withdrawal, the influence of resilience on lowering PTSD scores was no
longer significant.
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Discussion

This study examined the interrelationships between resilience (a protective factor for the
development of PTSD), nicotine withdrawal (a risk factor for PTSD), and PTSD symptom
severity. As hypothesized, resilience was associated with lower self-reported and clinician-
rated PTSD severity whereas nicotine withdrawal was associated with higher self-reported
and clinician-rated PTSD severity, even after adjusting for the variance accounted for by
assessment time-point, expired CO levels (which indicate current smoking status), and state
negative affectivity. These main effects were evident for PTSD total symptom severity and
generally for each PTSD symptom cluster (with the exception of a non-significant finding of
resilience on self-reported re-experiencing symptoms). These findings are consistent with
previous studies showing a negative relationship between resilience and PTSD (Bensimon,
2012; Wrenn et al., 2011) and with studies showing a positive relationship between nicotine
withdrawal and PTSD (Beckham et al., 1996; Dedert et al., 2012; Feldner et al., 2008). The
results of the current study support the utility in assessing for protective and risk factors in
the treatment of smokers with PTSD, in order to more comprehensively understand how
PTSD severity may be maintained or influenced by additional trait-like and state-like
symptoms.

Contrary to our second hypothesis, however, the protective role of resilience against PTSD
severity was only true for individuals with low levels of nicotine withdrawal when
examining self-reported PTSD. Therefore, resilience served as a moderator between nicotine
withdrawal and PTSD severity, but when individuals were experiencing higher levels of
nicotine withdrawal, resilience no longer moderated the relationship between withdrawal
and PTSD symptoms, suggesting a stronger direct influence of nicotine withdrawal on
PTSD severity. This pattern of effects of resilience on the relationship between nicotine
withdrawal and PTSD symptoms was observed for total, re-experiencing, avoidance, and
hyperarousal symptoms of self-reported PTSD (although not in clinician-rated PTSD). The
overpowering effect of nicotine withdrawal over resilience, and the similar pattern of
interactive effects between these two variables on PTSD symptoms, combined and divided
into clusters, has several important implications.

First, while recent research has focused on the protective nature of resilience and related
constructs (e.g., social support and posttraumatic growth) on PTSD severity, the current
results indicate that this relationship is impacted by the severity of nicotine withdrawal
symptoms. Indeed, our results hint at a more nuanced buffering effect of resilience against
severity of PTSD, and highlight the importance of nicotine withdrawal symptoms in
particular (which have not been previously examined) as a risk factor in PTSD. Second, the
interaction effects of resilience and nicotine withdrawal symptoms for each of the three
cluster symptoms of PTSD deserve further investigation. In particular, is the overpowering
effect of nicotine withdrawal over resilience for hyperarousal due to the overlap between
hyperarousal symptoms and symptoms of nicotine withdrawal (e.g. irritability, insomnia)?
The specificity of the observed interaction effects between resilience and withdrawal to re-
experiencing symptoms is less clear, particularly since there was no main effect of resilience
on self-reported re-experiencing symptoms. The significant interaction between avoidance
symptoms and nicotine withdrawal should be interpreted with caution, because this subscale
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includes items that have now been pulled out into a new cluster (cognition/emotion) in
DSM-5, and therefore do not particularly represent pure avoidance symptoms. Overall, there
is currently scant data in the literature to provide explanations for the observed interaction
effects of resilience and withdrawal on specific PTSD symptom clusters; therefore this area
needs to be examined in greater detail. Finally, it is important to note that while resilience
and nicotine withdrawal explained a significant portion of the variance in PTSD symptoms,
the significant interactions between resilience and nicotine withdrawal observed explained
considerably smaller portions of the variance (around 2-4% in each model). Thus, the
clinical significance of these observed interactions is tentative.

This study has several notable strengths. First, the current findings give preliminary insight
into how two important risk and protective factors for PTSD influence one another to impact
PTSD symptoms. Second, the significant findings were observed in a clinical sample
meeting criteria for both PTSD and nicotine dependence, as compared to the typically
analogue samples studied previously (Bensimon, 2012; Fincham et al., 2009). In addition,
the study relied on psychometrically sound, well-validated measures of all the constructs
examined (PSS-I, PDS, CD-RISC, and WSC-W), which allowed for an adequate assessment
of each of these factors (Connor and Davidson, 2003; Foa et al., 1997; Foa et al., 1993;
Hughes et al., 1984). However, as noted above, the significant interaction effects emerged
only when the self-reported PTSD measure (the PDS) was used, but no significant
interactions were observed with the clinician-administered measure of PTSD (the PSS-I).
Given the high degree of correlation in the current study and previously demonstrated high
convergence between these two measures of PTSD, such a lack of finding with the PSS-I
was puzzling. Previous research in this field has typically relied on self-reported symptoms
of resilience, nicotine use, and PTSD, and therefore the findings with our self-reported
measure of PTSD are consistent with these. Given this difference in findings between self-
reported and clinician-reported symptoms (which most other studies have not used), it is
important that future studies utilize a clinician-administered measure of PTSD, in order to
put the current, novel findings with such a measure in context, and to clarify how robust the
significant interactive effects found on the PDS are.

A major methodological limitation to this study was that measures of overall nicotine
dependence such as the Fagerstrom Test of Nicotine Dependence (FTND; Heatherton et al.,
1991) were only administered at the beginning of the study, thus precluding the examination
of how nicotine dependence interacts with resilience using the cross-sampling technique
employed in the study. However, to this end, nicotine withdrawal has been a less examined,
and yet highly relevant, construct of state-like nicotine abstinence (whether this abstinence is
acute, overnight, or withdrawal associated with smoking cessation) to be studied within the
context PTSD. This study therefore sheds light on an area within the field of comorbid
smoking and PTSD that has been relatively neglected. In addition, this study did examine
expired CO levels, a biochemical verification of smoking status which is superior to
subjective self-report (Shiffman et al., 1997). Indeed, the results regarding the impact of
nicotine withdrawal severity and resilience were still evident, even after controlling for
smoking status/rate as measured by CO levels. Similarly, it is important to note that the
effects of resilience and nicotine withdrawal were significant beyond the effects of general
negative affectivity, which itself has been implicated in higher nicotine dependence and
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relapse among smokers with PTSD (Beckham et al., 2013). Still, given the paucity of studies
examining these constructs together, the current findings should be replicated in various
samples of smokers with PTSD.

Several important future directions for empirical examination emerge from the current study
findings. 1t would be fruitful for investigators to examine how resilience moderates the
relationship between nicotine withdrawal symptoms and PTSD over the course of treatment.
Such investigation could reveal the mechanisms underlying PTSD reduction and smoking
cessation via prolonged exposure therapy and other empirically supported treatments for
PTSD. Are these changes mediated by a change in the relationships between and among
resilience, nicotine withdrawal, and PTSD? In sum, the present results highlight the value of
examining the impact of resilience relative to exacerbating variables such as nicotine
withdrawal, and offer researchers and clinicians with a more nuanced and informed
approach to interventions designed to target either of these factors in smokers with PTSD.
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Figure 1.

Moderation effect of resilience on the relationship between withdrawal and total PDS
symptoms.
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