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Abstract

Cognitive-affective mechanisms related to the maintenance of smoking among trauma-exposed
individuals are largely unknown. Cross-sectional data from trauma-exposed treatment-seeking
smokers (n = 283) were utilized to test a series of multiple mediator models of trauma exposure
and smoking, as mediated by the sequential effects of negative affect and affect-modulation
smoking motives. The sequential effects of both mediators indirectly predicted the effect of
greater trauma exposure types on nicotine dependence, a biochemical index of smoking, perceived
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Lin the current study, only those participants indicating that they experienced, witnessed, or were confronted with a traumatic event
that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others (i.e., met criteria for a
DSM-1V-TR defined criterion Al trauma) were included in the sample. This definition is also consistent with the DSM- 541 definition
of a criterion A trauma (i.e., not limited to experiencing the fear, horror, or helplessness in response to the event.) Of note, the sample
included individuals with all levels of posttraumatic stress, including clinical and non-clinical (mild) symptomology. It is important to
note that the 12.0% of the sample met criteria for current PTSD.

2Inhalation of other tobacco products or cannabis can impact expired CO levels. Given the high rate of past-month cannabis in the
current sample, a between-groups comparison of past month cannabis versus non-cannabis users in terms of expired CO was
conducted — no significant group differences were noted [t(281) = .687, p = .493].
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barriers to smoking cessation, and greater withdrawal-related problems during past quit attempts.
Negative affect and affect-modulation motives for smoking may contribute to the trauma-smoking
association.
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Exposure to traumatic events (with or without posttraumatic stress disorder [PTSD]) is a
relatively common phenomenon?) associated with a host of negative physical and mental
health outcomes, including —but not limited to -increased risk for cardiovascular diseases
(e.g., heart failure, stroke), pulmonary diseases (e.g., bronchitis, asthma), higher body mass
index/obesity, sleep problems, higher rates of depression, PTSD, and substance use24.
Rates of cigarette smoking, in particular among trauma-exposed individuals, are nearly
double the rates of non-psychiatric individuals °, and these smokers tend to smoke more
heavily and have higher levels of nicotine dependence than non-trauma-exposed

smokers 6.7,

Prospective studies suggest that trauma exposure is associated with the onset and
maintenance of cigarette smoking. For example, in a large, non-clinical nationally
representative sample of adolescents, exposure to various types of traumatic events (e.g.,
interpersonal violence, physical assault, child sexual or physical assault) was predictive of
increased likelihood of daily smoking after sixth grade®. Additionally, following a major
disaster, an Australian-based study found 13.2% of the trauma-exposed individuals either
initiated smoking or resumed or increased cigarette consumption within the four years after
the event?; and increases in tobacco smoking were associated with experiencing a greater
number of traumatic events, regardless of PTSD symptom severity®. Most of the available
literature examining trauma-exposure and smoking has specifically examined the impact of
PTSD. For example, trauma-exposed college students with PTSD, relative to those students
with no trauma-exposure history, demonstrated linear increases in cigarette smoking during
college years after controlling for general negative affect'%. Trauma-exposed daily smokers
with PTSD have also been found to differ from non-psychiatric smokers in terms of
reporting greater motivation to quit smoking, although they report more failed prior quit
attempts and more severe withdrawal quit problems while trying to quit!!. Indeed, PTSD
also appears to impair cessation success®. A recent study utilizing time sampling
methodology found that smokers with PTSD had shorter time to lapse after a quit attempt
relative to smokers without PTSD, and that those with PTSD were more likely to report
negative affect as a situational factor (antecedent) to lapse2.

Theoretical models of smoking posit that cigarette smoking may be motivated by attempts to
modulate general negative affect, which may be particularly elevated among subpopulations,
such as those who have been trauma-exposed3:14, In fact, smokers with PTSD hold stronger
beliefs about the negative affect reduction properties of smoking!1:15, and among trauma-
exposed smokers, such beliefs mediate the relation between posttraumatic stress symptom
severity and cigarette smoking?. In line with this perspective, smokers with PTSD are also
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more likely than smokers without PTSD to smoke in response to stressful situations!’, and
smoking appears to temporarily relieve distress among smokers with PTSD8. Experimental
work with trauma-exposed smokers with PTSD has documented that, compared to smokers
who were able to remain abstinent more than one week, smokers who relapsed within one
week tended to react with more negative affect and increased posttraumatic stress symptoms
in response to stressful stimulil®,

Available work suggests negative affect is likely an important process in the re-initiation,
maintenance, and relapse of smoking among trauma-exposed smokers with and without
PTSD20. For instance, the number of trauma exposure types among daily smokers without
PTSD has been found to be predictive of greater coping-oriented smoking motivation?Z.
This work is bolstered by prospective research that found that, among trauma-exposed
female veteran smokers seeking treatment for trauma-related disorders, increases in negative
affect symptoms were associated with increases in smoking, and that decreases in negative
affect were associated with longitudinal decreases in smoking?2.

Extant work suggests at least two important avenues for further exploration. First, available
data indicate that trauma exposure, even in the absence of psychiatric diagnosis (e.g.,
PTSD), is associated with significant smoking-related outcomes (e.g., initiation, smoking
rate, cessation difficulty;®. Yet, there is relatively little empirical work addressing trauma-
exposed smokers in general, or the mechanisms underlying these associations. Second, two
inter-related explanatory processes are theorized to, at least in part, underlie such trauma-
smoking associations -- state/trait levels of negative affect (i.e., non-specific general
distress) and negative affect reduction smoking motives. Theoretically, smokers with trauma
exposure histories may have higher levels of general negative affect and in turn, may result
in greater reliance on smoking to manage negative affect states, which may account for
higher smoking rates and greater quit difficulties. This process is likely sequential in that
heightened negative affect precedes the coping-oriented smoking motives8, however this
sequential meditational model has not yet been empirically evaluated.

The aim of the current study was to examine the associations between trauma exposure, as
indexed by the number of different trauma types experienced?!, in relation to various aspects
of smoking, and as a function of negative affect and affect-regulatory smoking motives.
Specifically, among a sample of trauma-exposed treatment-seeking smokers, the association
between trauma exposure severity and criterion smoking measures was evaluated. Further,
the mediational effects of general negative affect and negative affect-management motives
on this association were evaluated. Criterion smoking measures employed included: nicotine
dependence, expired carbon monoxide (CO), perceived barriers for quitting smoking, and
number of problems quitting during past cessation attempts. It was hypothesized that, among
trauma-exposed smokers, experiencing more trauma exposure types would impact smoking
by (first) increased general negative affect and (second) increased smoking for affect-
regulatory purposes (negative affect reduction). Thus, the indirect effects of the proposed
mediators (negative affect and smoking motives; in this order) are theorized to sequentially
impact smoking processes. It was not expected that either mediator alone would indirectly
impact smoking processes.
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Participants and Procedures

Measures

Treatment-seeking adult daily smokers were recruited from the community to participate in
a large randomized controlled trial examining the efficacy of two smoking cessation
interventions (clinicaltrials.gov #NCT01753141). All participants were recruited from two
different academic outpatient specialty (anxiety/health) treatment clinics (at the University
of Vermont and Florida State University). Inclusion criteria for the parent study included
daily cigarette use (average = 8 cigarettes per day for at least 1 year), age between 18-65,
and reported motivation to quit smoking of at least 5 on a 10-point scale. Exclusion criteria
included inability to give informed consent, current use of smoking cessation treatment,
past-month suicidality, and history of psychotic-spectrum disorders. Participants in the
current study were selected from the larger parent study on the basis of having endorsed at
least one DSM-1V-TR23 PTSD Criterion Al trauma exposure per the study objectives.!
Baseline assessment data (prior to the intervention) were analyzed for purposes of this study.

The sub-sample of trauma-exposed smokers (n = 283 of 472 in the total baseline sample;
Mage = 38.3, SD = 13.10; 47.3% female) self-identified race as White (86.9%), African-
American (7.8%), Hispanic (2.5%), Asian (0.7%), and other (2.1%). Participants were
generally well-educated (78.1% completed at least part of college) and were primarily never
married (38.5%) or married/cohabitating (36.4%). Participants reported an average of 3.0
(SD = 1.78) lifetime traumatic events. The average age of initiating regular daily smoking
was 14.7 years (SD = 3.63) and the smoking rate in the past week was 17.3 (SD = 10.45)
cigarettes per day. Current (past year) Axis | disorders were prevalent among 46.3% of the
sample and were as follows: social phobia (14.8%), specific phobia (9.5%), PTSD (7.4%),
major depressive disorder (7.1%), generalized anxiety disorder (6.4%), alcohol use disorder
(6.0%), cannabis use disorder (6.0%), panic disorder with/without agoraphobia (4.9%),
dysthymia (4.9%), obsessive-compulsive disorder (3.2%), other substance use disorder
(2.5%), anxiety disorder not otherwise specified (2.1%), other mood disorder (1.8%), and
anorexia nervosa (0.4%). Please see Table 1 for descriptive details on the sample in terms of
smoking and trauma-related variables.

After providing written informed consent, participants were administered a clinical
diagnostic assessment of Axis | psychopathology and completed a biochemical verification
of smoking status (via expired carbon monoxide breath sample) as well as a computerized
self-report assessment battery. All participants provided informed consent and the study
protocol was approved by the Institutional Review Boards at both universities.

Structured Clinical Interview for DSM-IV Axis | Disorders (SCID-I/ Non-Patient
Version;24)—Axis | psychopathology was assessed with the SCID-1/NP. Interviews were
administered by doctoral level graduate students or highly trained post-baccalaureate clinical
research assistants with diagnostic assessment experience; interviewers were supervised by
independent doctoral-level psychologists. All SCID assessments were checked by two
independent doctoral-level raters for ensure diagnostic accuracy (no discrepancies were
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noted; 100% reliability). These data were used in the current study for descriptive purposes
and to document rates of PTSD among the sample. A summary variable (total number of
current, past year, Axis | disorders) was calculated and entered as a covariate in the
analyses. Additionally, the clinician-rated global assessment of functioning score (GAF;
range 0-100 with higher scores indicating better functioning) was examined for descriptive
purposes.

Posttraumatic Diagnostic Scale (PDS;25)—The PDS is a four-part, 49-item self-
report assessment that corresponds to the DSM-IV-TR symptoms of PTSD. Respondents
indicate if they have experienced any of 12 traumatic event types, including an “other”
category and indicate which event was most disturbing. The PDS also assesses the severity
of 17 PTSD symptoms, as experienced in the past month, rated on a frequency scale,
ranging from O (“‘not at all”” or ““only one time””) to 3 (*“five or more times a week/almost
always™), based on the most disturbing traumatic event endorsed. The 17 symptom ratings
are summed to create a total severity score (range 0 — 51). A total sum score was calculated
based on the number of traumatic exposure event types (observed range 1-9). The PDS has
strong psychometric properties, including excellent internal consistency, good test-retest
reliability, and convergent validity2°. Internal consistency in the current study was excellent
(a=.93).

Medical History Form—A medical history checklist was used to assess medical-based
exclusionary criteria for the current study. A composite variable was computed for the
present study as an index of tobacco-related medical problems. Items in which participants
indicated having ever been diagnosed (heart problems, hypertension, respiratory disease and
asthma; all coded 0 = no, 1 = yes) were summed and a total score was created (observed
range from 0 — 3), with higher scores reflecting the occurrence of multiple markers of
tobacco-related disease.

Marijuana Smoking History Questionnaire (MSHQ;26)—The MSHQ is a 40-item
measure that assesses cannabis use history and patterns of use. One item was used in the
current study to determine status of marijuana use in the past 30 days: “Please rate your
marijuana use in the past 30 days” (Responses range from 0 = No use, 4 = Once a week, to 8
= More than once a day). This item was dichotomously coded to reflect a marijuana use
status variable (0 = No use; 1 = Past 30-day use).

Positive and Negative Affect Scale (PANAS;27)—The PANAS is a self-report
measure that requires participants to rate the extent to which they experience each of 20
different feelings and emotions (e.g., nervous, interested) based on a Likert-scale that ranges
from 1 (“Very slightly or not at all’”) to 5 (“Extremely”). The measure yields two factors,
negative and positive affect, and has strong documented psychometric properties?’. The
negative affect scale was used in the current study as the first mediator variable. Internal
consistency was good (Cronbach’s a = .91).

Reasons for Smoking (RFS;28)—The RFS is a 23-item self-report measure that
assesses motivations for smoking. Participants are asked to rate their tendency to smoke in
each of the circumstances listed, rated on a 5-point Likert scale (1 = never to 5 = always).
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The psychometric properties of this scale, including measures of factor structure, internal
consistency, and test-retest reliability, are well established. In the present study, the negative
affect reduction subscale (RFS-NA,; e.g., ““When | feel uncomfortable or upset about
something, | light up a cigarette”) was used as the second mediator variable. Internal
consistency for the RFS-NA subscale was good (Cronbach’s a = .89).

Fagerstrom Test for Nicotine Dependence (FTND;2%)—The FTND is a 6-item scale
that assesses gradations in tobacco dependence. Scores range from 0-10, with higher scores
reflecting high levels of physiological dependence on nicotine. The FTND has adequate
internal consistency, positive relations with key smoking variables (e.g., saliva cotinine, and
high test-retest reliability22:39). Internal consistency was found to be acceptable in the
current sample (Cronbach’s a = .65).

Carbon Monoxide—Biochemical verification of smoking status was completed by
Carbon Monoxide (CO) analysis of breath samples. Expired air CO levels were assessed
using a CMD/CO Carbon Monoxide Monitor (Model 3110; Spirometrics, Inc.). Baseline CO
breath samples were used as a criterion variable in the current study, as a complementary
index of smoking behavior.?

Barriers to Cessation Scale (BCS;31)—The BCS is a self-report assessment of
perceived barriers associated with quitting smoking. Specifically, the BCS is a 19-item
measure on which respondents indicate, on a 4-point Likert scale (0 = Not a barrier or not
applicable to 3 = Large barrier), the degree to which they identify with each listed barriers
(e.g., “Weight gain,” “Friends encouraging you to smoke,” “Fear of failing to quit™). Scores
are summed and a total score is derived. The BCS has strong psychometric properties,
including content and predictive validity, internal consistency, and reliability31; a = .89 in
the present sample.

Smoking History Questionnaire (SHQ;32)—The SHQ is a self-report questionnaire
used to assess smoking history, pattern, and retrospective quit history. In the present study,
the SHQ was employed to describe the sample on smoking history and patterns of use and
then to create a sum composite score of withdrawal-related problem symptoms experienced
during past quit attempts. A total of 16 possible problems and one other category are listed,
in which respondents indicate whether or not each problem was experienced during prior
quit attempts and the severity of each symptom. Symptoms included: weight gain, increased
eating, digestive problems, nausea, headaches, drowsiness, depression/low mood, fatigue,
insomnia, difficulty concentrating, heart pounding/sweating, decrease heart rate, irritability,
restlessness, anxiety, cravings, or other symptoms. All items endorsed were summed to
create a variable of number of withdrawal-related symptoms experienced during prior quit
attempts (observed range 0-17).

Data Analytic Strategy

Preliminary descriptive analyses were conducted to examine the bivariate associations
between number of trauma exposure types and all study variables. Primary analyses
included four sequential mediator path models to examine the impact of negative affect
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reduction smoking motives (RFS-NA; M) through general negative affect (PANAS-NA,
M) as mediators of the relations between number of trauma exposure types (number of
traumatic event exposure types) and the criterion variables (nicotine dependence, expired
CO, perceived barriers to smoking cessation, and number of prior quit problems). The
statistical strategy utilized 3334 allows for estimation and significance testing of the indirect
effect, through bootstrapping. Bootstrapping generates an empirical representation of the
sampling distribution of the indirect effect, from which a confidence interval can be
generated33. The current analytic approach allows for examination of two mediators, in a
causal or sequential fashion, while simultaneously testing the indirect effects of each
mediator independently3®. That is, the model estimates each specific indirect effect (path
a;*bq and path a,*by); however, in order to test for sequential mediation effects, the indirect
effect of path a;*az*b, was also estimated and tested for statistical significance.

Gender, tobacco-related medical problems, past 30-day cannabis use status (per MSHQ),
and number of Axis | disorders were included as covariates in all models given the
theoretical impact of these variables on trauma-exposure and smoking processes (e.g.,21:39).
Analyses were conducted using PROCESS, a conditional process modeling program that
utilizes an ordinary least squares-based path analytical framework to test for both direct and
indirect effects3®. The 95-percentile confidence intervals (CI) for R? indices were obtained
analytically; the Cls for the specific and conditional indirect effects were estimated with
bootstrap analyses (10,000 resamples; as recommended,33:34.37),

Bivariate correlations

A greater number of trauma types was significantly and positively associated with negative
affect (r =.206, p <.0001) and nicotine dependence (r = .161, p = .007). Negative affect
(PANAS-NA) and negative affect reduction smoking motives (RFS-NA) were significantly
inter-related (r = .383, p < .001). Negative affect was also associated with greater number of
Axis | diagnoses (r = .387, p <.0001), barriers to smoking cessation (r = .374, p <.0001),
and number of quit problems (r = .141, p = .018). Negative affect reduction smoking
motives were also associated with greater number of Axis | diagnoses (r =.185, p = .002),
nicotine dependence (r =.326, p < .0001), barriers to smoking cessation (r =.546, p <.
0001), and number of quit problems (r = .230, p < .0001). Nicotine dependence was
associated with expired CO (r =.376, p <.0001), perceived barriers to smoking cessation (r
=.167, p =.005) and number of prior quit problems (r = .134, p = .025). Perceived (BCS-
Total) and actual quit problems (number of prior quit problems) were significantly
correlated (r = .333, p <.0001); expired CO was not significantly associated with perceived
barriers or prior quit problems.

Path Mediation Analyses

Four path analyses were conducted in order to test the impact of trauma exposure on each
criterion variable through negative affect (M) and negative affect reduction smoking
motives (M,). Please see Figure 1 for a visual presentation of results. For these analyses, a
Bonferroni corrected alpha (.05/4 planned analyses = .0125) was used to control the family-
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wise Type | error rate. The number of trauma exposure types directly predicted significant
variance in negative affect (b =.718, t = 3.315, p = .001) and negative affect predicted
significant variance in affect-regulatory smoking motives (b =.037, t = 5.425, p <.0001).
The specific total effect of number of trauma exposure types was only significant for
nicotine dependence (b = .211, t = 2.659, p = .008), but not the other criterion variables.
Next, the significance of the full model including both mediators were examined for each
criterion variable, in addition to the conditional direct and indirect effects of the mediators
on the outcome variables.

With regard to trauma exposure types predicting nicotine dependence, the full model
including both proposed mediators was significant [R2 = .169, F(7, 275) = 8.006, p < .0001),
with male gender (b = -.695, t = —2.519, p = .012) being a significant covariate. The
conditional direct effect of smoking motives on nicotine dependence was significant (b =
1.214,1=6.796, p < .0001). Regarding the test of the indirect (mediational) effects, number
of trauma types was predictive of higher nicotine dependence indirectly through the
sequential effect of greater negative affect and negative affect reduction smoking motives (b
=.033; SE =.015, Clgse, =.010, .070), but not indirectly through either specific mediator
alone.

Next, the number of trauma exposure types was tested in terms of expired CO. The full
model of number of trauma exposure types on expired CO with both mediators was non-
significant [R? = .048, F(7, 275) = 1.989, p = .057), but male gender (b = -3.306, t =
-2.104, p = .036) was a significant covariate and the conditional direct effect of smoking
motives on expired CO was significant (b = 2.470, t = 2.428, p = .0156); although
considered non-significant at the more conservative corrected alpha level. The indirect
effects were estimated: having a greater number of trauma exposure types was predictive of
higher expired CO levels, which indirectly occurred through the sequential effect of negative
affect and negative affect reduction smoking motives (b = .066, SE = .041, Clgge, = .013, .
191), but not indirectly through either specific mediator alone.

The full model with trauma exposure types predicting perceived barriers to cessation
including the mediators was significant [R? = .339, F(7,275) = 20.153, p < .0001]. Here,
there was a significant conditional direct effect of motives on barriers to cessation (b =
6.190, t = 8.267, p < .0001). The indirect effects of greater number of trauma exposure types
was predictive of greater perceived barriers to smoking cessation indirectly through the
sequential effect of negative affect and negative affect reduction smoking motives (b = .166,
SE =.076, Clgs = .050, .362). In addition, the indirect effect of negative affect alone was
also significant (b = .206, SE = .096, Clgso, = .063, .456).

Last, the full model of trauma exposure with the mediators predicted significant variance in
number of prior quit problems [R2 = .067, F(7, 275) = 2.833, p = .007], with the conditional
direct effect of smoking motives significantly predicting this outcome (b = 1.097, t =3.533, p
=.0005). The test of the conditional indirect effects revealed that having exposure to a
higher number of trauma event types predicted a greater number of withdrawal-related quit
problems in the past, which occurred indirectly through greater negative affect and negative

J Addict Dis. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Farris et al. Page 9

affect reduction smoking motives (b = .029, SE = .016, Clgs =.008, .075), but not indirectly
through either specific mediator alone.

Specificity Analyses

To strengthen the interpretation of the mediational models, four alternative models were
tested by reversing the two proposed mediators to test if the opposite sequential indirect
effects were significant. Tests of the indirect effects were estimated based on 10,000
bootstrapped re-samples. Results of the alternative path models were non-significant when
negative affect reduction smoking motives (RFS-NA) was entered as M1 and negative affect
(PANAS-NA) was entered as M, for nicotine dependence (b = —.005, Clgse, = —.017, .002),
expired CO (b = -.017, Clgge, = —.093, .007), perceived barriers to smoking cessation (b =.
026, Clgse, = —.008, .089), and number of withdrawal-related prior quit problems (b =.004,
Clggg, = -.002, .022).

Discussion

The current study examined the direct and indirect effects of trauma exposure and various
aspects of smoking as a function of the combined sequential effects of negative affect and
affect-regulatory smoking motives. After controlling for gender, tobacco-related health
problems, past-month cannabis use, and number of psychological disorders, a greater
number of types of trauma exposure was only directly related to greater levels of nicotine
dependence. This pattern of findings suggests that trauma history may not relate in a direct
manner with all smoking processes, as has been theorized in integrative models of smoking-
PTSD!2,

As hypothesized, the sequential indirect effects of negative affect and affect-regulatory
smoking motives were consistently found to explain the effect of trauma exposure on all
four smoking criterion variables. These data suggest that for trauma-exposed daily cigarette
smokers who have experienced more types of trauma exposure, those with higher levels of
negative affect are more vulnerable to coping-oriented smoking motivation, which may, in
part, account for greater reliance on smoking. Specifically, smoking reliance was indexed by
higher levels of nicotine dependence, expired CO, greater perceived barriers for quitting,
and more withdrawal symptoms while quitting in the past. These findings are broadly in line
with theoretical models of smoking, trauma, and PTSD co-occurrencel2.

Additionally striking, although not the primary focus of the current study was the prevalence
of past-month cannabis use among this sample of trauma-exposed smokers (52.3%). This
finding is perhaps not surprising given literature documenting the association between
trauma-exposure, PTSD, and cannabis use3®, and emotional factors related to co-use of
cigarettes and cannabis3®. Moreover, it is worth noting that male gender emerged as a
significant covarying factor in models of smoking rate (expired CO breath sample) and
nicotine dependence; however, no other theoretically-relevant factors appeared to predict
significant variance in the statistical models beyond the primary predictor and mediator
variables.
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Clinically, the present findings suggest that it may be helpful to address negative mood
states and affect regulation motives among trauma-exposed smokers seeking smoking
cessation treatment. Specifically, it appears important to assess trauma history, the
functional relationship between trauma symptoms and smoking (i.e., identifying antecedent,
response, and outcome), in terms of reliance (nicotine dependence) and quit processes
(believing smoking will be hard, experiencing intense withdrawal during prior quit
attempts). In particular, it appears that cognitive restructuring to address maladaptive beliefs
for smoking is warranted, in addition to skill-building to enhance alternative emotion coping
skills. It is also likely important to utilize pharmacological intervention (e.g., nicotine
replacement therapy, varenicline) in order to address the greater physiological dependence
on nicotine and tendency to experience withdrawal. For example, among trauma-exposed
smokers, integrating mood management skills training via psychoeducation, cognitive
restructuring, and behavioral activation with smoking cessation treatment may facilitate
greater success in reducing smoking behavior and cessation success, relative to standard
smoking cessation treatment. Notably, there has been some progress in this domain, with
integrated smoking-PTSD protocols being associated with greater cessation success39:49,

There are limitations associated with the current study. First, the data were cross-sectional,
which precludes the ability to establish causal relations between the tested variables. We
attempted to examine temporal associations between both mediators by sequentially
modeling the effect of negative affect as occurring prior to smoking motives; however,
prospective investigations should be conducted to further strengthen these findings. Second,
specific data were unavailable on the onset of initial trauma exposure relative to smoking.
Thus, it is unknown whether smoking temporally preceded initial trauma exposure. Third,
the trauma exposure measure utilized in this study provided data on the type of lifetime
trauma exposures, but did not assess the frequency of each of the exposures. It may be
useful in future studies to also assess the quantity as well as type of lifetime trauma exposure
as it relates to smoking. Fourth, there was insufficient data to conduct analyses on smokers
with PTSD. The posttraumatic stress symptoms in this sample were in the mild range (see
Table 1), suggesting that even among individuals with sub-threshold PTSD symptoms,
negative affect and regulatory affective smoking motives are significantly related to
smoking. To further gauge the clinical significance of the current findings for smokers with
PTSD, it would be important for future work to replicate this model with smokers
demonstrating higher levels of posttraumatic stress symptoms expression and/or PTSD.
Finally, our sample consisted of community-recruited, treatment-seeking, trauma-exposed
daily cigarette smokers with a moderate smoking rate. Future studies may benefit by
sampling from lighter and heavier smoking populations as well as clinical populations to
ensure the generalizability of the results to the general smoking population.

Overall, the current findings further explicate the association between trauma exposure and
smoking, and identify two specific mechanisms that interplay to maintain smoking among
trauma-exposed smokers. Future work is needed to explore the extent to which trauma-
exposed smokers with symptoms of posttraumatic stress may benefit from targeted
psychosocial strategies aimed at decreasing PTSD and negative affect with the goal of long
term abstinence from smoking.
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Figure 1.

Path model for the effect of trauma exposure severity on various smoking processes, through

the effects of negative affect and affect-regulatory smoking motives.
Notes: *p<.05, **p<.01; The model for each criterion variable was tested separately.

B=Unstandardized regression coefficients; SE=standard error. Covariates in the model are
not presented for ease of viewing. Notes: The total effects (‘path c”) of trauma exposure
severity on outcomes are presented on the dashed lines. Direct effects of predictor and
mediators variables are presented on solid lines. The conditional indirect effects (product of
direct effects) were tested for sequential mediation, and are presented in text. All conditional
indirect effects were significant.
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Table 1
Descriptive statistics of sample characteristics
Descriptive Overview Mean (SD) Females Males t valueor
Or n (%) (n=134) (n =149) X2
Trauma History
# trauma exposure types n (%) 3.0(1.78) 3.0 (1.65) 3.0(1.89) 102
Trauma Types n (%)
Serious accident, fire, explosion 175 (61.8) 75 (56.0) 100 (67.1) 3.713"
Natural disaster 118 (41.7) 46 (34.3) 72 (48.3) 5683
Non-sexual assault/known 95 (33.6) 48 (35.8) 47 (31.5) 579
Non-sexual assault/stranger 88 (31.1) 27 (20.1) 61 (40.9) 14.233™
Sexual assault/known 45 (15.9) 34 (25.4) 11(7.4) 17.076™*
Sexual assault/stranger 42 (14.8) 35 (26.1) 7(4.7) 25.616™
Military combat or war zone 19 (6.7) 1(0.7) 18 (12.1) 14471
Sexual contact/child 78 (27.6) 49 (36.6) 29 (19.5) 10.338™
Imprisonment 36 (12.7) 11(8.2) 25 (16.8) 4.667°
Torture 16 (5.7) 6 (4.5) 10 (6.7) 660
Life threatening illness 77 (27.2) 37 (27.6) 40 (26.8) .021
Other event 59 (20.8) 31(23.1) 28(18.8) .806
PDS-Total 8.0(9.48) 102(10.38) 6.0(815)  _3708™*
Smoking History
Age onset 14.7(363)  15.6(3.21)  14.8(3.98) 491
Years smoking 20.1(13.09) 20.8(12.71) 195(13.43)  -.819
Cigarettes per day 17.3(10.45) 16.1(8.39) 18.5(11.90) 1.932
FTND-Total 5.2 (2.36) 5.0 (2.30) 5.3(2.42) 822
Expired CO at baseline 20.3(1257) 189(12.85) 215(12.22)  1.692
Tobacco medical probs. n (%) 93(32.9) 46 (34.3) 47 (31.5) 1.116
Number prior quit attempts 3.6 (2.40) 3.6 (2.45) 3.5(2.37) -.522
Number prior withdrawal sx 7.6 (3.87) 7.7 (3.72) 7.5(4.02) -.305
BCS-Total 238(11.10) 26.8(11.22) 21.2(10.32) _43g6™*
Other Psychiatric Variables
Any current Axis | Dx n (%) 131 (46.3) 71 (53.0) 60 (40.3) 4589
Number of Axis | diagnoses 0.8 (1.17) 1.0 (1.31) 0.6 (1.00) 24447
Cannabis use/30 days n (%) 151 (53.4) 68 (50.7) 83 (55.7) .697
Global Assess. Functioning 74.1(10.85) 72.3(11.39) 75.8(10.07) _p703**
Mediator Variables
PANAS-NA 187(7.12)  202(7.73)  17.4(624) _3370**
RFS-NA 34(082)  37(0.78)  32(0.79)  _5390**
Note:
“p < 05;
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F%k

p<.01;

Trauma types from the PDS: (a) serious accident, fire, explosion, (b) natural disaster, (c) non-sexual assault by a family member, (d) non-sexual
assault by a stranger, (€) sexual assault by a family member or someone you know, (f) sexual assault by a stranger, (g) military combat or war zone,
(h) sexual contact when you younger than 18 with someone who was 5 or more years older than you, (i) imprisonment, (j) torture, (k) life-
threatening illness, (1) other traumatic event.
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