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abstract

introduction: Smokers with posttraumatic stress disorder (PTSD) tend to lapse more quickly following a quit attempt, which 
might be explained by changes in PTSD symptoms during a quit attempt. The present study examines changes in PTSD symp-
toms, negative affect, and craving before and during a quit attempt.

Methods: Participants in this study were 52 smokers with PTSD who completed random-alarm ecological momentary assess-
ments of PTSD symptoms, negative affect, cigarette craving, and smoking behavior throughout a prequit phase of ad hoc smok-
ing, a phase of abstinence from smoking, and a postlapse phase.

results: Relative to the prequit phase, the abstinent phase was marked by decreases in PTSD reexperiencing, avoidance, 
and numbing clusters (ps ≤ .01). The odds of PTSD symptom or negative affect variability from one reading in the ecological 
momentary assessment (EMA)to the next reading was decreased in PTSD reexperiencing, avoidance, and numbing clusters  
(ps ≤ .02). Smoking cravings were also mildly decreased in the abstinent and postlapse phases (ps < .01), although some cravings 
in both phases were rated at the maximum intensity. Increased craving was predicted by the previous EMA reading of PTSD 
symptoms.

conclusions: Results suggested that smoking abstinence is not associated with exacerbation of PTSD symptoms, but PTSD 
symptoms during abstinence were related to craving levels during the quit attempt.

intrODuctiOn

Based on U.S. population estimates and rates of smoking among 
individuals with posttraumatic stress disorder (PTSD; Fu et al., 
2007; Kessler, Chiu, Demler, & Walters, 2005), nearly one in 
five (20%) current U.S. smokers have lifetime PTSD. Individuals 
with PTSD are more likely than those without PTSD to smoke 
(Lasser et al., 2000), especially smoke heavily (Beckham et al., 
1997). Moreover, smokers with PTSD making a quit attempt tend 
to lapse more quickly than smokers without PTSD (Beckham 
et al., 2013). Ecological momentary assessment (EMA) research 
in smokers with PTSD has identified psychiatric symptoms as 
antecedents of smoking (Beckham et al., 2005, 2008) and trig-
gers of smoking lapse and relapse (Beckham et al., 2005, 2007, 
2008). Given the central role of PTSD symptoms in maintaining 
smoking behavior, it is worthwhile to examine how these symp-
toms change during the smoking cessation process.

While longitudinal data suggest that individuals who quit 
smoking experience improved quality of life and reduced 

negative affect after long-term smoking abstinence (Piper, 
Kenford, Fiore, & Baker, 2012), short-term exacerbation of 
psychiatric symptoms could reasonably be expected due to 
smoking withdrawal symptoms, which include negative affect. 
Alternatively, it is possible that PTSD symptoms are alleviated 
when the individual is not subjected to highly variable nicotine 
levels throughout each day. Despite evidence that smokers with 
PTSD expect that smoking relieves negative affect (Calhoun, 
Levin, et al., 2011), there is some evidence that nicotine may 
actually exacerbate PTSD symptoms (e.g., exaggerated startle 
response; Calhoun, Wagner, et al., 2011).

To augment research examining average symptom levels over 
time, it is important to examine variability in psychiatric symp-
toms early in the smoking cessation process (Piasecki, Jorenby, 
Smith, Fiore, & Baker, 2003). Research on smoking withdrawal 
symptoms has found that increased symptom variability, in addi-
tion to elevated mean symptoms, is associated with smoking 
lapse in the general population (Piasecki et al., 2003). Craving 
has been found to increase in the first days of a smoking cessation 
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attempt in retrospective report studies in the general popula-
tion (Hughes, Gust, Skoog, Keenan, & Fenwick, 1991), though 
craving trajectories are quite variable across smokers and situa-
tions. For example, observational (Dols, van den Hout, Kindt, & 
Willems, 2002) and experimental research (Sayette et al., 2003) 
indicating that smoking urges are higher when individuals expect 
to have the opportunity to smoke suggest that cravings would be 
decreased in the early stages of smoking cessation, when indi-
viduals do not plan to smoke and often do not keep cigarettes with 
them. In contrast with results of retrospective report studies, a 
study using EMA methods assessing craving several times a day 
before and after the quit date found that randomly sampled crav-
ing was decreased on the quit date, with continuing declines as 
abstinence progressed to subsequent days (Shiffman et al., 1997). 
Further research using EMA methods is needed on the robustness 
of the decline in craving and its implications for craving in the 
early course of abstinence in smokers with PTSD.

To date, there have been no published studies utilizing EMA 
methods to examine the effects of the early course of quitting 
smoking on PTSD symptoms, negative affect, and cigarette 
craving among smokers with PTSD. The present study uses 
random EMA methods to assess real time symptom and smok-
ing behavior to (a) examine changes in PTSD symptoms and 
negative affect as smokers progress through prequit, abstinent, 
and postlapse phases of smoking cessation, (b) explore changes 
in PTSD symptoms and negative affect variability throughout 
smoking cessation phases, (c) examine changes in cigarette 
craving throughout smoking cessation phases, and (d) inves-
tigate longitudinal relationships of PTSD symptoms and nega-
tive affect with cigarette craving during a quit attempt.

H1:  PTSD symptoms and negative affect will increase with 
the onset of abstinence and return to baseline in the 
postlapse phase.

H2:  The variability in PTSD symptoms and negative affect 
will increase with the onset of abstinence and return to 
baseline in the postlapse phase.

H3:  Craving will increase with the onset of abstinence and 
return to baseline in the postlapse phase.

H4a:  Increases in PTSD symptoms and negative affect 
between EMA readings will be associated with increased 
cravings at the second EMA reading.

H4b:  Increases in cravings between EMA readings will be 
associated with increased PTSD symptoms and negative 
affect at the second EMA reading.

MethODs

Participants

This study included 52 smokers with PTSD, with some data 
and more procedural details reported in an earlier publication 
comparing lapse in PTSD and non-PTSD smokers (Beckham 
et al., 2013). Eligibility criteria included smoking at least 10 
cigarettes daily for the past year, willingness to make a smok-
ing cessation attempt, and age 18–65 years. Participants were 
excluded for use of noncigarette forms of nicotine, major 
unstable medical problems (e.g., cancer, unstable angina, 
poorly controlled diabetes, and respiratory disorders requiring 
frequent hospitalization), or use of bupropion or benzodiaz-
epines. All participants reported being in either the contem-
plation (n = 35) or the preparation (n = 17) stage of quitting 

smoking at the screening session, which means they were plan-
ning to make a quit attempt in the next 6 months.

Procedures

Participants were recruited through their providers, flyers 
approved by the respective institutional review boards, and/
or brochures advertising a study on stress and smoking. In 
addition, we recruited participants by obtaining a list of poten-
tially eligible veterans (i.e., veterans who smoke) from com-
puterized medical records at the Durham VA Medical Center. 
Participants were recruited using a series of invitational let-
ters, as described by Dillman, Smyth, and Christian (2009). 
Participants completed a screening session, two smoking 
cessation counseling sessions based on the National Cancer 
Institute Freshstart program (Lando, McCovern, & Barrios, 
1990), and 2 weeks of electronic diary (ED) monitoring. 
Following the quit date, participants returned to the labora-
tory every other day for bioverification of smoking abstinence 
(expired carbon monoxide and salivary cotinine) for 1 week 
after the quit date. At the screening session, each participant 
provided sociodemographic information and smoking history 
and completed the Fagerström Test of Nicotine Dependence 
(Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991). 
Baseline presence of PTSD was assessed with the Clinician-
Administered PTSD Scale (CAPS; Blake et al., 1995), using 
the 1/2 frequency/intensity rule for symptom threshold (Blake 
et  al., 1995). The CAPS (Weathers et  al., 2004) is a semis-
tructured interview to assess PTSD. Its strong evidence of 
reliability and validity has established it as the gold standard 
for PTSD assessment. The CAPS assesses all 17 symptoms of 
PTSD, rated by clinicians on a 4-point scale for frequency and 
a separate 4-point scale for intensity. Participants not meeting 
criteria for PTSD who were otherwise eligible were placed 
into a non-PTSD comparison group that is not included in this 
report.

Ecological Momentary Assessment Procedures
Participants completed EMA readings for 7  days of ad lib 
smoking and the first 7 days after their quit date (Beckham 
et al., 2013). Diary entries were time-stamped to ensure tem-
poral accuracy (i.e., participants could not clump entries) 
and assess protocol adherence. Though the protocol included 
both random alarm and self-initiated readings, for the current 
report, analyses were restricted to random alarm readings to 
get a random sample of PTSD symptoms, negative affect, and 
craving. ED-initiated alarms were designed to go off randomly 
(a) between 2–3 hr after a completed assessment during the 
prequit period and (b) between 1–2 hr during the postquit 
period to provide more assessments during this critical period. 
Participants had a 2-min window after the alarm to begin the 
assessment. They were instructed to ignore or suspend (inter-
rupt the ringing sound) during an activity in which respond-
ing would be dangerous (e.g., driving) or too costly (e.g., 
religious services). Additionally, participants were able to 
delay an assessment with a 5-min delay function. Finally, par-
ticipants were able to inactivate alarms for 15–120 min when 
they expected to be unavailable and for 4–11 hr overnight for 
sleeping. Following any missed or skipped alarm, the next 
alarm was designed to go off within 30–45 min. In addition 
to random EMA readings, participants were asked to initiate 
their own assessments whenever they incurred smoking lapse. 
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As a check against potential missed reports of smoking lapse, 
diaries asked about smoking at the beginning of random and 
evening assessments.

Participants were paid $75 for screening, $25/day for 
ED monitoring, and up to $45 in incentive pay during the 
postquit week ($25 for not missing three or fewer alarms 
in all days between sessions; $20 for completing at least 
three smoking entries during the prequit phase; $20 for 
completing all evening postquit-week diary assessments). 
Participants were paid $25 for each postquit visit with no 
relapse (≥5 cigarettes/day for at least 3 days consecutively) 
by self-report and carbon monoxide reading. This totaled a 
maximum of $750.

ED Assessments
All full assessments included common items on smoking urge, 
activity, mood, and PTSD symptoms.

PTSD Symptoms: Aside from CAPS at the screening visit, 
presence and severity of 15 of the 17 PTSD symptoms men-
tioned in the Diagnostic and Statistical Manual of Mental 
Disorders, 4th Edition (DSM-IV; American Psychiatric 
Association, 1994) were assessed using the Davidson Trauma 
Scale (DTS; Davidson et al., 1997) throughout the study. The 
nightmare and sleep disturbance items were omitted because 
EMA was designed to measure symptoms during waking time. 
Frequency was assessed following procedures outlined in our 
previous work (Beckham et al., 2005). Severity was assessed 
on a 5-point scale, with anchors ranging from “not at all” to 
“extremely.” This yielded a PTSD overall summary score and 
symptom cluster scores at each measurement.

Negative Affect: Participants rated the 10 negative affect 
severity items from the Positive And Negative Affect Schedule 
(Watson, Clark, & Carey, 1988; Watson, Clark, & Tellegen, 1988) 
on a scale of 1 (“Very slightly/not at all”) to 5 (“Extremely”), 
yielding a summary score.

Craving: Participants rated smoking craving on a scale rang-
ing from 1 to 5. Previous research has suggested that smok-
ing urge and smoking craving are largely redundant (Shiffman 
et al., 1997); therefore, craving was measured with a single item 
asking “How strong is your urge for a cigarette right now?”

Analysis Plan

For analysis purposes, EMA data were divided into three 
phases: prequit, abstinent, and postlapse. The prequit phase 
included all EMA readings before the quit attempt, which was 
defined as overnight abstinence verified by carbon monoxide 
reading. The abstinent phase included readings between the 
start of the quit attempt and the first smoking lapse, which 
started the postlapse phase. To analyze EMA data, we used 
multilevel modeling (MLM). This technique is often used to 
model interindividual differences in intraindividual change, 
for example, Neupert, Mroczek, & Spiro (2008). MLM is also 
uniquely suited for unbalanced data (i.e., missing data and data 
with differing numbers of cases per individual) because of the 
computation of adjusted means based on the data clustered at 
the individual level rather than on simple arithmetic means.

Prior to conducting each model, we ran a null model (i.e., 
a model without predictors), which allowed us to determine 
the proportion of variance in the dependent variable associ-
ated with intraindividual variability (Level 1) and that associ-
ated with interindividual differences (Level 2). Slopes varying 

significantly across participants in the null model and yield-
ing a −2 residual log pseudolikelihood significantly greater 
than the one from the null model with constrained slopes were 
allowed to vary. PTSD symptoms, negative affect, and crav-
ing were grand-mean standardized to facilitate both interpreta-
tion of effects and comparative analyses across measures. Due 
to the strong theoretical association of nicotine dependence 
with PTSD symptoms, negative affect, and craving, nicotine 
dependence was included as a covariate in all multivariate 
models of symptom levels and variability. To prevent overfit-
ting, other potential covariates with conceptual relevance to 
PTSD symptoms and negative affect were not included, but 
analyses of antidepressant medication use, mean postlapse 
number of cigarettes per day, and veteran status found that they 
did not change the pattern of results.

To capture the degree to which intraindividual variability in 
PTSD symptoms and negative affect changed across the three 
phases, we calculated root mean square differences (RMSDs) 
for each participant at each phase (Naragon-Gainey, Simpson, 
Moore, Varra, & Kaysen, 2012). We then modeled RMSD as 
a function of phase via multivariate MLM. The RMSD can 
be interpreted as the average daily fluctuation. Given that 
high levels of PTSD symptoms and negative affect would 
lend themselves to greater overall variability, we controlled 
for centered mean symptom and affect level at each phase. 
Variances associated with intraindividual changes in symptom 
and affect variability were fixed at π2/3, or 3.29, as is custom 
for multilevel logistic models (Hox, 2010). Because RMSD 
values conformed to a zero-inflated gamma distribution, with 
a high incidence of zero responses and relatively few cases of 
positively skewed nonzero scores, modeling these variables 
entailed a two-part analysis. First, zero and nonzero values 
were modeled as a function of phase via multivariate logistic 
MLM. Then, nonzero values were modeled as a function of 
phase via multivariate gamma-corrected MLM. Analyses were 
conducted using PROC GLIMMIX and PROC MIXED, avail-
able via SAS (v. 9.2).

results

Demographic data are provided in Table  1. Forty-four per-
cent of the 52 smokers with PTSD were men, and the mean 
age was 42.5 years. During the initial ad lib smoking phase, 
participants completed a mean of 3.52 alarm readings per day 
(SD = 1.08) and a mean total of 32.75 readings (SD = 12.35, 
range: 7–71). During the abstinent phase, in which participants 
were more frequently prompted by random alarms, the number 
of random alarms completed per day increased significantly to 
8.93 (SD = 6.49; mean total readings = 9.24, SD = 8.42, range: 
1–44), Bonferroni-corrected p < .05. After lapsing, the number 
of random alarms completed per day decreased significantly, 
Bonferroni-corrected p < .05, to prequit levels (M  =  4.53, 
SD = 2.19; mean total readings = 22.02, SD = 10.68, range: 
3–40). The mean response rate to random alarms, 69%, did not 
vary significantly across the study phases: F (2, 148) = 0.40, 
p = .67. Mean time to lapse was 1.82 days (SD = 1.82, range: 
0.06–7.00 days). Twenty-one participants lapsed within 24 hr. 
Of the remaining 28 participants, three remained abstinent up 
to the end of the study; hence, no postlapse data were recorded 
for them. Given the wide variability in time to lapse, individual 
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differences in time to lapse (in days) were controlled for in all 
subsequent analyses.

Prequit, Abstinent, and Postlapse PTSD Symptom and 
Negative Affect Level

 The results of the null model indicated that interindividual 
differences accounted for 3% of the total variance in PTSD 
symptom and negative affect level, whereas intraindividual 
variability accounted for 97% (both ps < .01). PTSD symp-
toms and negative affect at each phase of smoking cessation 
are presented in Table 2. According to the full model, the mul-
tivariate effect of phase was significant [F (10, 435) = 5.71, 
p < .01], reflecting a decrease in symptom level and negative 
affect from the prequit to the abstinent phase [t (435) = -4.61, p 
< .01]. Although symptom levels and negative affect increased 
from the abstinent to the postlapse phase [t (435)  =  2.57, 
p = .01], they remained lower in the postlapse phase than in 

the prequit period [t (435) = 2.24, p = .03]. The effects of nico-
tine dependence [F (5, 10, 318) = 0.53, p = .75] and time to 
lapse [F (5, 10, 318)  =  0.37, p  =  .87] on PTSD symptoms 
and negative affect were not significant. As shown in the uni-
variate models presented in Table  2, reexperiencing, numb-
ing, and avoidance symptoms decreased significantly from the 
prequit to the abstinent phase. The reexperiencing symptoms 
remained at a lower level when participants moved from the 
abstinent to the postlapse phase, whereas the avoidance and 
numbing symptoms increased when participants moved from 
the abstinent to the postlapse phase. In none of the models 
was either nicotine dependence or time to lapse a significant 
predictor.

Symptom and Affect Variability

The results of the null logistic model indicated that interin-
dividual differences in PTSD symptom and negative affect 
variability were significant (τ00 = 1.42, p < .01). According 
to the full model, the multivariate effect of phase was signifi-
cant [F (10, 315) = 2.62, p < .01] after controlling for symp-
tom and affect means [F (5, 355) = 9.57, p < .01], nicotine 
dependence [F (5, 355)  =  1.13, p  =  .34], and time to lapse 
[F (5, 355)  =  0.31, p  =  .91]. The odds that a PTSD symp-
tom or negative affect EMA reading would vary at all from 
the previous reading decreased from the prequit (odds ratio, 
OR = 1.58) to the abstinent phase (OR = 0.37, t (355) = −4.10, 
p < .01). These odds increased from the abstinent to the  
postlapse period (OR = 0.80, t (355) = 2.41, p = .02), although 
there was still a significant difference in the odds of variability 
between the postlapse and the prequit stages (t (355) = −2.14, 
p =  .05). In univariate models, relative to the prequit phase, 
the odds of variability from one reading to the next in reexpe-
riencing, numbing, and avoidance were decreased in the absti-
nent phase. Relative to the abstinent phase (Figure 1), odds of 
variability in numbing and avoidance were increased in the 
postlapse phase.

The results of the null gamma model indicated that interindi-
vidual differences (σ2 = 0.24, p < .01) accounted for 47% of the 
variance in symptom and affect variability, and intraindividual 
change (τ00  =  0.27, p < .01) accounted for 53%. In the full 
model, the multivariate effect of phase was not significant [F 
(10, 171) = 0.98, p = .46] after controlling for mean levels [F (5, 

table 1. Sociodemographic and Baseline Psychiatric 
Data (n = 52)

Frequency/means (SD)

Age, years 42.52 (10.32)
Education 12.61 (1.84)
SES (Hollingshead) 57.23 (11.55)
Cigarettes per day 17.56 (8.47)
Total years smoked 26.40 (11.81)
PTSD symptoms (CAPS)
 Reexperiencing 17.63 (7.91)
 C1 Avoidance  7.90 (4.46)
 C2 Numbing 18.89 (6.92)
 Hyperarousal 20.27 (6.73)
Negative affect (PANAS) 13.83 (8.57)
Women (n) 29
Racial/ethnic minority (n) 30
Military veteran (n) 13
MDD, current (n) 17
MDD, lifetime (n) 35

Note. CAPS = Clinician-Administered PTSD Scale; 
MDD = major depressive disorder; PANAS = positive and 
negative affect scale; PTSD = posttraumatic stress disorder; 
SES = socioeconomic status.

table 2. Summary of PTSD, Affect, and Craving Before, During, and After a Quit Attempt (n = 52)

Prequit Abstinent Postlapse

F value M (SE)  M (SE)  M (SE)

Reexperiencing symptomsa, c 2.07 (0.46) 1.65 (0.48) 1.62 (0.47)  7.80**
Numbing symptomsa,b 3.50 (0.65) 2.80 (0.67) 3.62 (0.65)  7.25**
Avoidance symptomsa,b 1.81 (0.34) 1.42 (0.35) 1.74 (0.34)  5.78**
Hyperarousal symptomsa,c 3.07 (0.56) 2.46 (0.57) 2.57 (0.56)  9.56**
Negative affect 3.72 (0.69) 3.96 (0.71) 3.89 (0.70)  0.75
Cravinga,c 1.37 (0.09) 1.09 (0.10) 1.06 (0.09) 21.02**

Note. Descriptive statistics presented in this table are statistics modeled using the multilevel modeling procedures described in the 
Analysis Plan section.
aSignificant difference between prequit and abstinent phases, p < .05.
bSignificant difference between abstinent and postlapse phases, p < .05.
cSignificant difference between prequit and postlapse phases, p < .05.
*p < .05. **p < .01.
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171) = 6.01, p < .01], nicotine dependence [F (5, 171) = 2.18, 
p = .06], and time to lapse [F (5, 171) = 0.61, p = .69].

Association Between PTSD Symptoms, Negative Affect, 
and Nicotine Craving

To determine the degree to which craving was driven by PTSD 
symptoms and negative affect across each phase of the study, 
we modeled momentary craving as a function of PTSD symp-
toms and negative affect measured at the previous reading, while 
controlling for nicotine dependence and individual differences 
in both time to lapse and craving level at the previous read-
ing. According to the null model, interindividual differences 
accounted for 29% of the total variance in craving level, whereas 
intraindividual variability accounted for 71% (both ps < .01). 
Previous reexperiencing symptoms (B = 0.02, p =  .03), avoid-
ance symptoms (B  =  0.03, p  =  .01), hyperarousal symptoms 
(B = 0.02, p < .01), and negative affect (B = 0.03, p < .01) were 
all independently associated with subsequent craving. There was 
a trend suggesting that previous numbing symptoms were also 
positively associated with subsequent craving (B = 0.01, p = .05).

We next investigated the trajectory of cigarette craving 
across the three study phases by modeling level of craving as a 
function of phase and controlling for nicotine dependence and 
individual differences in time to lapse. The full model indicated 
a significant effect of phase on mean craving [F (2, 87) = 21.02, 
p < .01], reflecting that craving levels in the abstinent and post-
lapse phases were significantly lower than those in the prequit 
phase (ps < .01). The effect of nicotine dependence was not sig-
nificant [F (1, 49) = 1.88, p = .18] nor was the effect of time to 
lapse [F (1, 49) = 0.03, p = .86]. Participants used the full crav-
ing scale (range: 1–5) in all three phases, with extreme cravings 
at the high end of the scale (i.e., a rating of “5”) being endorsed 
in 7.2% of prequit entries (79 of 1,094), 1.6% of abstinent-phase 
entries (5 of 309), and 4.9% of postlapse entries (33 of 679).

To examine associations of craving on subsequent PTSD 
symptoms and negative affect, we modeled symptoms and 
affect as a function of craving at the previous reading while 
controlling for symptom and affect levels at the previous read-
ing, nicotine dependence, and time to lapse. According to the 

full model with covariates, the multivariate effect of prior crav-
ing was not significant [F (5, 7,228) = 1.85, p = .10].

DiscussiOn

In this study using EMA methods to follow individuals with 
PTSD during a quit attempt, individuals’ mean PTSD symptom 
levels decreased during smoking abstinence. Relative to levels 
observed during ad lib smoking, PTSD symptoms were signifi-
cantly lower during initial abstinence and then slightly increased 
in the period following a smoking lapse. Negative affect did not 
significantly change during smoking abstinence. The frequency 
of changes in PTSD symptoms decreased when participants 
initiated smoking abstinence, suggesting that participants expe-
rienced greater short-term symptom stability when abstaining 
from smoking. Participants also reported decreased craving dur-
ing smoking abstinence. However, increased PTSD symptoms 
and negative affect continued to predict elevations in craving 
at the next EMA reading, suggesting that PTSD and negative 
affect triggered cigarette cravings in individuals with PTSD, 
even on days with otherwise low levels of cravings.

The finding that individuals with PTSD generally reported 
decreased PTSD symptoms during smoking abstinence is 
novel. Because nicotine is a stimulant that increases heart 
rate, it could aggravate anxiety disorders, especially PTSD 
(Calhoun, Wagner, et al., 2011), which is already marked by 
increased physiological arousal. With the removal of nicotine 
from the body, individuals with PTSD could experience relief 
from hyperarousal symptoms as well as reduced reactivity and 
avoidance related to trauma reminders. Similarly, repeated 
changes in nicotine in the body throughout the day brought 
about by smoking and smoking offset could contribute to the 
increased symptom variability that is alleviated by smoking 
cessation. Our findings are consistent with some data in schizo-
phrenia and depression (Ragg et al., 2013) and data indicating 
that individuals report improved PTSD symptoms months after 
cessation and improved quality of life as long as 3 years after 
cessation (Piper et al., 2012). Additionally, smoking withdrawal 

Figure 1. Probability of any intraindividual variability in posttraumatic stress disorder symptoms and negative affect across the 
prequit, abstinent, and postlapse phases. Error bars represent 95% confidence intervals. aSignificant difference between prequit and 
abstinent phases, p < .05; bsignificant difference between abstinent and postlapse phases, p < .05.
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might be less aversive than the chronic emergence of negative 
affect that accompanies nicotine offset between cigarettes in 
regular smokers (Parrott, 1998), a potential explanation for the 
relative symptom stability that we observed.

The finding that craving decreased during the quit phase 
contrasts with the results of several studies using retrospec-
tive report of smoking craving (Hughes et al., 1991), but it is 
consistent with an EMA study (Shiffman et  al., 1997). This 
finding contradicts strictly biological models of craving, which 
predict that withdrawal from nicotine prompts cravings. Our 
data are more consistent with models incorporating psycho-
logical variables such as the expectation of an opportunity to 
smoke. Because our participants knew they would be attending 
follow-up appointments with biological testing for smoking 
lapses, they might not have viewed themselves as having an 
opportunity to smoke during most of the time in the first few 
days of their quit attempt. Our findings generally support the 
view that both biological and psychological factors contribute 
strongly to smoking urges during a quit attempt.

This study was limited by the short follow-up period, as par-
ticipants typically lapsed within a few days, and some lapsed on 
the first day. This resulted in relatively few assessments of the 
abstinent phase, with some participants quitting for less than the 
24 hr often used to define a quit attempt. It is possible that symp-
toms reported in the first few days are not representative of the 
symptom course over the first few weeks of abstinence. However, 
the duration of abstinence in smokers with PTSD from this study 
was similar to that in previous research (Zvolensky et al., 2008). 
Finally, our study provided smokers with no pharmacotherapy 
and provided only brief counseling to assist in their quit attempt. 
Although this is consistent with the majority of quit attempts, fur-
ther research is needed to determine how the results of this study 
would generalize to individuals receiving more intensive treat-
ment to optimize their odds of successful cessation.

Overall, results suggested that smoking cessation did not 
trigger symptom exacerbation in these smokers with PTSD. 
In fact, it is possible that these smokers experienced a small 
measure of symptom relief early in the course of smoking 
abstinence. This finding should decrease any fears that clini-
cians may have in targeting smoking cessation in patients with 
PTSD. Future research is needed to determine how pharmaco-
therapy and counseling influence the course of PTSD and other 
psychiatric symptoms during smoking cessation treatment in 
an effort to increase abstinence rates in this group of smokers.
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