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Abstract

Existing models of the role of posttraumatic stress disorder (PTSD) symptoms and smoking have 

almost exclusively examined mean symptom levels, rather than the acute elevations that might 

trigger smoking lapse immediately or increase risk of a smoking lapse in the next few hours. We 

examined ecological momentary assessments (EMA) of PTSD symptom clusters and smoking in 

the first week of a quit attempt in 52 people with PTSD. In multilevel models including PTSD 

symptom means, acute elevations, and lagged acute elevations together as simultaneous predictors 

of odds of smoking in the same models, pre-quit smoking occasions were significantly related to 

acute elevations in symptoms, including PTSD totals (OR = 1.20; 95% CI, 1.10 to 1.31), PTSD re-

experiencing symptoms (OR = 1.16; 95% CI, 1.06 to 1.27), PTSD avoidance symptoms (OR = 

1.20; 95% CI, 1.10 to 1.31), PTSD numbing symptoms (OR = 1.14; 95% CI, 1.04 to 1.24), and 

PTSD hyperarousal symptoms (OR = 1.20; 95% CI, 1.09 to 1.31). In contrast, post-quit smoking 

was related to lagged acute elevations in PTSD re-experiencing (OR = 1.24, 95% CI, 1.03 to 1.50) 

avoidance (OR = 1.27, 95% CI, 1.05 to 1.53), and numbing symptoms (OR = 1.24, 95% CI, 1.02 

to 1.51). During a quit attempt, individuals with PTSD delayed smoking in response to acute 
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elevations in PTSD re-experiencing and Avoidance. This period presents an opportunity to use 

mobile health interventions to prevent smoking lapse and to use coping skills acquired in trauma-

focused therapy to respond to acute PTSD symptom elevation.
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Tobacco use cessation; posttraumatic stress disorder; comorbidity; ecological momentary 
assessment; relapse prevention

INTRODUCTION

People with post-traumatic stress disorder (PTSD) smoke at an increased rate relative to the 

general population. Though people with PTSD endorse a desire and intent to quit smoking 

(Kirby, 2008), desire and intention to quit are not enough to prevent smokers with PTSD 

from lapsing (i.e., smoking a cigarette) or relapsing (i.e., return to baseline smoking levels) 

when making a quit attempt. In addition, smokers with PTSD tend to lapse more quickly 

during quit attempts (Zvolensky et al., 2008), making the first week of the quit attempt a 

critical time period for understanding the factors influencing smoking lapse. If the lapse 

process can be fully understood, then more effective treatments could be developed (Piasecki 

et al., 2000).

Factor analyses of PTSD symptoms have identified clusters of symptoms that reflect distinct 

dimensions of PTSD (Asmundson et al., 2000) that could guide smoking cessation 

treatment. In a sample of veterans completing intake questionnaires at a mental health clinic, 

approximately half of whom met criteria for PTSD, overall PTSD symptom severity was 

related to being a current smoker and to smoking heavily (defined as ≥ 20 cigarettes/day). 

When examining symptom clusters to gain a more nuanced understanding of the relationship 

of PTSD to smoking, the numbing cluster was related to smoking heavily, and other clusters 

were unrelated to smoking intensity (Cook, 2009). This analysis is complemented by a 

sample of veterans with PTSD who enrolled in a smoking cessation trial. Examination of 

data from self-report questionnaires administered at baseline revealed that the only PTSD 

cluster related to smoking intensity was numbing, which was positive correlated with both 

cigarettes per day and nicotine dependence level (Joseph, 2012).

Though these retrospective reports provide information on self-reported associations 

between PTSD symptom clusters and smoking intensity among current smokers, they do not 

elucidate the smoking cessation and lapse process. Fine-grained analyses of smoking 

cessation attempts and lapses are needed to determine the role of numbing in the 

maintenance of smoking in PTSD. These process-level analyses are enabled by an 

experience sampling method called ecological momentary assessment (EMA), which uses 

prompts from electronic devices to collect ecologically valid self-report data on quickly 

changing phenomena such as thoughts, feelings, immediate environment, and substance use 

behavior (Shiffman, 2009). By collecting data in an individual’s naturalistic environment on 

phenomena as they occur, EMA reduces retrospective report bias and provides rich data on 

smoking triggers during critical short-term periods in smoking lapse and relapse.
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Existing models of the role of PTSD symptoms and smoking have almost exclusively 

examined mean symptom levels, rather than the emotional lability and symptom instability. 

To provide clarity to models of smoking in PTSD, it is important to explore whether lapses 

occur as a function of 1) individual differences in mean PTSD symptoms that leave the 

individual vulnerable to lapse, 2) acute elevation in PTSD symptoms that trigger impulsive 

lapse at a specific and critical time, or 3) lagged acute elevation in PTSD symptoms that 

does not trigger lapse immediately, but increases risk of lapse in the following hours of the 

day.

If mean PTSD symptom severity is related to lapse, then intervention studies might 

investigate whether PTSD treatment alone could result in smoking cessation. Alternatively, 

if acute elevations in PTSD symptoms trigger smoking lapse, then anticipating the type and 

timing of lapse triggers and intervening at that critical time could be needed for individuals 

with PTSD to achieve sustained smoking abstinence. Finally, if acute symptom elevation 

produces a delayed lapse as the individual is unable to successfully cope with the elevated 

symptoms, then it could be necessary to explicitly link PTSD-specific coping skills to high 

risk of smoking lapse situations.

To investigate this difference and inform treatment, we examined ecological momentary 

assessments (EMA) of PTSD symptom clusters and smoking in the first week of a quit 

attempt in 52 people with PTSD. Collecting multiple assessments throughout the day 

allowed calculation of interindividual (between-person) differences in mean symptoms and 

intraindividual (within-person) deviation of each assessment from an individual’s mean 

symptom level. This distinction allows exploration of relative contributions of mean 

symptom level, acute elevation, and lagged acute elevation in predicting risk of smoking 

occasions. We hypothesized that acute elevation in PTSD symptoms would be most strongly 

associated with smoking occasions in both the pre-quit and post-quit time periods.

MATERIAL AND METHODS

2.1. Participants

This study included 52 smokers with PTSD who provided EMA assessments. For data and 

more procedural details, refer to an earlier publication comparing lapse in PTSD and non-

PTSD smokers (Beckham et al., 2012). Eligibility criteria included smoking at least 10 

cigarettes daily for the past year, willingness to make a smoking cessation attempt, and age 

18–65. Participants were excluded for use of non-cigarette forms of nicotine, major unstable 

medical problems (e.g., cancer, unstable angina, poorly controlled diabetes, respiratory 

disorders requiring frequent hospitalization), use of bupropion or benzodiazepines, or 

homelessness. Though individuals who are homeless are willing to make smoking cessation 

attempts, more intensive intervention is likely needed (Carpenter et al., 2015). Individuals 

who are homeless have differences in their smoking cessation process, such as pervasiveness 

of others smoking in the vicinity (Tsai & Rosenheck, 2012) and difficulty gaining access and 

transportation to treatment resources (Connor, Scharf, Jonkman, & Herbert, 2014). All 

participants reported being in either the contemplation (n = 35) or preparation (n = 17) stage 

of quitting smoking at the screening session, which means they were planning to make a quit 

attempt in the next six months.
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2.2. Procedures

Participants were recruited through their providers, IRB-approved flyers, and/or brochures 

advertising a study on stress and smoking. In addition, we recruited by obtaining a list of 

veterans who smoke from computerized medical records at the Durham VA Medical Center. 

Participants were also recruited using a series of invitational letters, as described by Dillman, 

Smith, and Christian (Dillman, Smyth, & Christian, 2009). Participants completed a 

screening session, two smoking cessation counseling sessions based on the National Cancer 

Institute Fresh Start program (Lando, McCovern, & Barrios, 1990), and two weeks of 

electronic diary monitoring. All participants had quit dates scheduled to occur the week of 

the second counseling session. Following the quit date, participants returned to the 

laboratory every two days for bioverification of smoking abstinence (expired carbon 

monoxide and salivary cotinine) for one week after the quit date. At the screening session, 

each participant provided sociodemographic information, smoking history, and completed 

the Fagerström Test of Nicotine Dependence (Heatherton, Kozlowski, Frecker, & 

Fagerström, 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). 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 because there is no clear way to interpret the influence of PTSD 

symptoms in individuals without PTSD. Psychiatric disorders were assessed using the 

Structured Clinical Interview for DSM-IV Axis I disorders (SCID-I; First, Spitzer, Gibbon, 

& Williams, 1994). Each rater was trained using SCID and CAPS standardized training (i.e., 

manual, videotapes, and co-rating training with a trained rater). Interrater reliability as 

determined by Fleiss’ kappa (Fleiss & Cohen, 1973) for diagnoses based on videotapes of 

patient interviews was excellent (κ = 0.96).

2.2.1. Ecological Momentary Assessment Procedures—Participants completed 

EMA readings for seven days of ad lib smoking and the first seven days after their quit date. 

Procedures are described in more detail in a previous publication (Beckham et al., 2012). 

Diary entries were time-stamped to ensure temporal accuracy (i.e., participants could not 

clump entries) and assess protocol adherence. Data for this report were derived from random 

alarm readings. To maximize the number of smoking occasions that were captured, these 

alarm-initiated readings asked whether the participant had smoked in the interval between 

readings. In addition to alarm-initiated readings, participants were asked to self-initiate 

readings whenever they resisted a smoking urge or had just experienced a smoking lapse. 

Participants were asked to complete these readings before smoking the cigarette so that 

EMA assessments reflected the symptoms experienced immediately prior to smoking a 

cigarette.

Alarm-initiated readings were designed to occur randomly between 2–3 hours after a 

completed assessment during the pre-quit period, and between 1–2 hours during the post-

quit period to provide more assessments during this critical period. Participants had a two-

minute window after the alarm to begin the assessment. They were instructed to ignore or 

suspend (interrupt the ringing sound) during an activity in which responding would be 

dangerous (e.g., driving) or too burdensome (e.g., religious services). Additionally, 
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participants were able to delay an assessment with a 5-minute delay function. Finally, 

participants were able to inactivate alarms for 15–120 minutes when they expected to be 

unavailable and for 4–11 hours overnight for sleeping. Following any missed or skipped 

alarm, the next alarm was designed to go off within 30–45 minutes.

Participants were paid $75 for screening, $25/day for providing EMA readings, and up to an 

additional $45 in incentive pay during the pre-quit week ($25 for missing < 3 alarms per day 

in all days between sessions, and $20 for completing ≥ 3 entries that were self-initiated 

before each smoking occasions during the pre-quit phase) and another $45 in incentive pay 

during the post-quit week ($25 for missing ≤ 3 alarms in all days between sessions, and $20 

for completing all evening post-quit week EMA readings). Participants were paid $25 for 

each post-quit visit with no relapse (> 5 cigarettes/day for at least three consecutive days), 

verified by self-report and CO reading. This could total a maximum of $750 if all incentive 

payments were earned.

2.2.2. Electronic Diary Assessments—All EMA readings included a question about 

whether the participant had smoked and PTSD symptoms.

PTSD Symptoms: Aside from CAPS at the screening visit, presence and severity of 15 of 

the 17 DSM-IV(American Psychiatric Association, 1994) PTSD symptoms 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. Severity was assessed on a 5-point scale with anchors 

ranging from “not at all” to “extremely,” and frequency of symptoms from DTS was omitted 

from analysis because multiple EMA readings captured frequency of symptoms. The 

severity items were summed to derive a PTSD overall score and symptom cluster scores at 

each reading.

2.3. Analysis Plan

For analysis purposes, EMA data were divided into two phases: pre-quit and post-quit. The 

pre-quit phase included all EMA readings before the quit attempt, which was defined as 

overnight abstinence bioverified by CO reading. The post-quit phase included readings 

between the quit attempt and the end of data collection one week after the quit attempt. To 

analyze EMA data, we used multilevel modeling (MLM). This technique is often used to 

model interindividual differences in intraindividual change [e.g., (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.

PTSD symptoms were z-scored to facilitate interpretation of effects and comparative 

analyses across measures. We calculated three summary variables. Grand-mean standardized 

symptom levels were calculated by taking the mean of all ecological momentary assessment 

symptom ratings by the participant across a given smoking phase (pre-quit or post-quit) and 

dividing by the sample standard deviation. Acute elevation was calculated for each reading 

by calculating the number of standard deviations a given reading was of above that 
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participant’s individual mean symptom level, thus generating individual-mean standardized 

scores. This means that acute elevation measurements coincided with assessment of whether 

the participant had a smoking occasion. Lagged acute elevation used the acute elevation 

from the assessment before the one being analyzed. Due to the strong theoretical association 

of nicotine dependence with cigarette smoking behavior, nicotine dependence was included 

as a covariate in all models of symptom levels and variability. To prevent overfitting, other 

potential covariates with conceptual relevance to PTSD symptoms and smoking were not 

included, but analyses of antidepressant medication use, mean post-lapse cigarettes per day, 

and veteran status found that they did not change the pattern of results. We conducted 

sensitivity analyses of the influence of number of readings by including that covariate in 

models of the three summary predictor variables. Analyses were conducted using PROC 

GLIMMIX, available via SAS (Version 9.2).

RESULTS

Participant characteristics at baseline are summarized in Table 1. In the pre-quit phase, inter-

individual mean symptoms were 8.0 (SD = 9.7) for total PTSD symptoms, 1.5 (SD = 2.5) for 

Re-experiencing cluster symptoms, 1.4 (SD = 1.7) for Avoidance cluster symptoms, 2.7 (SD 
= 3.4) for Numbing cluster symptoms, 2.4 (SD = 3.0) for Hyperarousal cluster symptoms, 

and 14.0 (SD = 4.6) for Negative Affect cluster symptoms. Post quit inter-individual mean 

symptoms were 9.9 (SD = 12.9) for total PTSD symptoms, 1.8 (SD = 3.2) for Re-

experiencing cluster symptoms, 1.7 (SD = 2.4) for Avoidance cluster symptoms, 3.6 (SD = 

4.7) for Numbing cluster symptoms, 2.8 (SD = 4.1) for Hyperarousal cluster symptoms, and 

14.5 (SD = 5.6) for Negative Affect cluster symptoms.

Logistic MLM was used to examine the degree to which changes in PTSD symptoms were 

associated with smoking in the pre-quit and post-quit periods. Odds of smoking were 

modeled as a function of grand-mean standardized PTSD symptom levels, acute elevation 

above the personal mean of PTSD symptoms, or lagged acute elevation. Nicotine 

dependence was statistically controlled in each of the models.

3.1. Pre-Lapse: Contributions of Inter-Individual Means, Intra-Individual Variability, and 
Intra-Individual Variability Lags to Odds of Smoking between Pre-Quit Readings

Detailed results of analyses from the pre-quit phase including nicotine dependence, PTSD 

mean symptoms, acute elevations, and lagged acute elevations together as simultaneous 

predictors of odds of smoking in the same models are presented in Table 2. In these models, 

acute elevations in PTSD symptom totals and each PTSD symptom cluster were the only 

significant predictors of smoking occasions. Smoking occasions were significantly 

associated with acute elevations in PTSD totals (OR = 1.20; 95% CI, 1.10 to 1.31), PTSD 

re-experiencing symptoms (OR = 1.16; 95% CI, 1.06 to 1.27), PTSD avoidance symptoms 

(OR = 1.20; 95% CI, 1.10 to 1.31), PTSD numbing symptoms (OR = 1.14; 95% CI, 1.04 to 

1.24), and PTSD hyperarousal symptoms (OR = 1.20; 95% CI, 1.09 to 1.31). Smoking 

occasions were significantly associated with negative affect mean symptoms over the pre-

quit phase (OR = 0.76; 95% CI, 0.59–0.99). Sensitivity analyses of all models including the 

number of readings as an additional covariate did not change the pattern of results, except to 

Dedert et al. Page 6

Addict Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



eliminate the significant association of negative affect mean symptoms with odds of 

smoking (OR = 0.78; 95% CI, 0.60 to 1.01; F(1,2779) = 3.51).

3.2. Post-Lapse: Contributions of Inter-Individual Means, Intra-Individual Variability, and 
Intra-Individual Variability Lags to Odds of Smoking between Post-Quit Readings

Detailed results of analyses from the post-quit phase are presented in Table 3. In models 

including PTSD mean symptoms, acute elevation, and lagged acute elevation together as 

simultaneous predictors, neither PTSD mean symptoms nor acute elevation were related to 

odds of smoking. However, increased odds of smoking were related to lagged acute 

elevation in PTSD re-experiencing (OR = 1.24, 95% CI, 1.03 to 1.50), PTSD avoidance (OR 
= 1.27, 95% CI, 1.05 to 1.53), PTSD numbing (OR = 1.24, 95% CI, 1.02 to 1.51), and 

negative affect (OR = 1.24, 95% CI, 1.02 to 1.50). Sensitivity analyses of all models 

including the number of readings as an additional covariate did not change the pattern of 

results

DISCUSSION

In this study, we used data provided by real-time EMA data collection methods to calculate 

variables that would reflect different processes by which PTSD symptoms might function to 

trigger smoking in people with PTSD before and during a quit attempt. This provided the 

opportunity to make comparisons between the possibility of persistent increased risk of 

smoking caused by chronic PTSD severity, the risk of impulsive smoking that might be 

triggered by acute symptom elevations, and potentiation of delayed lapse by acute symptom 

elevations. Results suggested that overall PTSD mean symptoms were not as strongly related 

to smoking occasions as the acute elevation in PTSD symptoms. The pre-quit period was 

characterized by smoking that coincided with acute elevation in PTSD symptom clusters. In 

the post-quit period, increased risk of smoking was related to lagged acute elevation in re-

experiencing, avoidance, and numbing symptoms, as well as acute elevations in negative 

affect.

Results generally supported a relationship of PTSD symptoms with smoking occasions. 

However, rather than PTSD symptom increasing risk of smoking occasions in a consistent 

manner or in an entirely unpredictable, erratic manner, there was a clear relationship 

between the acute elevations in PTSD symptoms and ad lib smoking in the week preceding 

the quit attempt. In the post-quit week, smoking did not consistently coincide with acute 

PTSD symptom elevations. Instead, results suggested that participants were able to resist 

smoking immediately in response to acute elevations, but only for a limited amount of time. 

Analysis of lag values suggested that re-experiencing avoidance, and numbing symptoms 

potentiated smoking lapse, but only after a lag of several hours. It is possible that trauma-

related thoughts and feelings (i.e., re-experiencing), as well as the associated avoidance of 

trauma reminders, are tolerated by smokers trying to quit for a short time period. Acute 

elevations in negative affect were associated with more immediate smoking lapse, 

suggesting that failure to reduce PTSD symptoms precedes negative affect in the chain of 

events that result in smoking. If so, this critical time period could be targeted for use of 

PTSD symptom coping skills by using mobile health interventions to ensure that individuals 

Dedert et al. Page 7

Addict Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



are aware of effective coping skills that will address the acute elevation in PTSD symptoms 

and prevent smoking lapse. Interaction with mobile health applications that assess PTSD 

symptoms and other smoking triggers could alert individuals to use coping skills acquired in 

therapy to prevent smoking lapses.

The observation that lagged acute elevations in re-experiencing and avoidance symptoms 

preceded the smoking lapse by up to several hours could reflect the process by which PTSD 

symptoms emerge over a short period of time. Individuals with PTSD tend to use avoidance 

to cope with distressing reminders of the trauma (Pineless, Mostoufi, Ready, Street, & 

Griffin, 2011). Because avoidance is ultimately an unsuccessful coping strategy for resolving 

distress related to re-experiencing, the result is an increase in hyperarousal and potentially in 

physically harmful coping methods such as substance misuse (Roberts, Roberts, Jones, & 

Bisson, 2015). This interpretation supports the utility of treatments that address trauma-

related avoidance in facilitating smoking cessation. To date, the most successful 

interventions for comorbid PTSD and substance use disorder is for individual therapy that 

incorporates substance use into trauma-focused psychotherapy (Roberts et al., 2015). This 

approach has been attempted for comorbid PTSD and tobacco smoking (Dedert et al., 2015), 

but further research is needed to establish its effectiveness.

This study was limited by the 1 week time frame, which gives an insight into the process by 

which lapse occurs in the first week of a quit attempt. However, it will be important for 

future research to report on the influence of PTSD symptoms on long-term smoking 

abstinence processes. It is also likely that not all smoking occasions were initiated by 

participants. Though participants were asked to record symptoms before smoking cigarettes 

for self-initiated readings, it is possible that participants waited until after smoking to record 

symptoms. Due to exclusions, results do not generalize to individuals who are homeless, use 

non-cigarette forms of nicotine, or have unstable medical conditions.

4.1. Conclusions

In summary, this investigation of the first week of smoking occasions in PTSD found that 

acute elevation in symptoms were more strongly related to smoking occasions than an 

individual’s general symptom severity over time. In addition, we found that while acute 

elevation in PTSD symptoms accompanied smoking occasions before the quit date, the post-

quit period was characterized by a lag time of a few hours between spikes in re-

experiencing, avoidance, and numbing symptoms and lapsing to smoking. This period 

presents an opportunity to use mobile health interventions to prevent smoking lapse and to 

use coping skills acquired in trauma-focused therapy to respond to acute PTSD symptom 

elevation. Future research could also examine how modifiable exacerbation-triggered 

symptoms are, and look at whether decreases in PTSD symptoms related to trauma-focused 

treatment result in decreased symptom variability and decreased relationship between PTSD 

symptom exacerbations and smoking occasions.
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HIGHLIGHTS

• Smoking interventions could be improved by process research on PTSD 

symptoms and lapse.

• During a quit attempt, PTSD re-experiencing, avoidance, and numbing triggered 

lapses.

• During quit attempts, participants successfully delayed PTSD-triggered lapse for 

short periods.

• Critical periods could benefit from mobile health prompts to use coping skills.
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Figure 1. Relationship of PTSD Symptoms and Negative Affect with Odds of Smoking Between 
Ecological Momentary Assessment Readings by Phase of Smoking Cessation
Results are derived from models including nicotine dependence as a covariate and PTSD and 

Negative Affect mean symptoms, acute elevations, and lagged acute elevations as 

simultaneous predictors in all models. PTSD = posttraumatic stress disorder.

* = p < .05.

Dedert et al. Page 12

Addict Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dedert et al. Page 13

Table 1

Baseline Sociodemographic and Psychiatric Data (N = 52).

Frequency (%)/Means (SD)

Female (n) 29 (56%)

Racial/Ethnic Minority (n) 30 (58%)

Military Veteran (n) 13 (25%)

Age (years) 42.52 (10.32)

Education (years) 12.61 (1.84)

Socioeconomic Status (Hollingshead) 57.23 (11.55)

MDD, current (n) 17 (33%)

MDD, lifetime (n) 35 (67%)

CAPS Total 63.8 (20.2)

 Re-Experiencing 17.6 (7.9)

 Avoidance 9.2 (3.8)

 Numbing 16.7 (7.9)

 Hyperarousal 20.3 (6.7)

 Negative Affect (PANAS) 14.3 (5.8)

 Cigarettes per day 17.56 (8.47)

 Total years smoked 26.40 (11.81)

CAPS = Clinician-Administered PTSD Scale; MDD = major depressive disorder; PANAS = positive and negative affect scale; PTSD = 
posttraumatic stress disorder; SES = socioeconomic status. SD = standard deviation.
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Table 2

Models of Pre-Quit Relationship of Mean Symptoms, Acute Elevation, and Lagged Acute Elevation Models to 

Odds of Smoking. (N = 52)

PTSD Total Symptoms

Predictor OR 95% CI F-value p-value

Mean Symptoms 0.86 0.67–1.11 1.40 .238

Acute Elevation 1.20 1.10–1.31 15.77 <.001

Lagged Acute Elevation 0.93 0.86–1.01 3.22 .073

PTSD Re-Experiencing Cluster

Mean Symptoms 0.84 0.65–1.10 1.61 .205

Acute Elevation 1.16 1.06–1.27 9.64 .002

Lagged Acute Elevation 0.93 0.85–1.01 3.07 .080

PTSD Avoidance Cluster

Mean Symptoms 0.96 0.74–1.25 0.09 .763

Acute Elevation 1.20 1.10–1.31 16.95 <.001

Lagged Acute Elevation 0.94 0.87–1.02 2.36 .125

PTSD Numbing Cluster

Mean Symptoms 0.84 0.65–1.08 1.81 .179

Acute Elevation 1.14 1.04–1.24 7.85 .005

Lagged Acute Elevation 0.94 0.86–1.02 2.38 .123

PTSD Hyperarousal Cluster

Mean Symptoms 0.81 0.62–1.07 2.25 .136

Acute Elevation 1.20 1.09–1.31 14.34 <.001

Lagged Acute Elevation 0.96 0.88–1.05 0.74 .389

Negative Affect

Mean Symptoms 0.76 0.59–0.99 4.28 .039

Acute Elevation 1.05 0.97–1.15 1.43 .232

Lagged Acute Elevation 1.04 0.96–1.13 0.93 .335

Each variable in the Predictor column represents an odds ratio generated in a model that included baseline nicotine dependence as a covariate and 
each of the listed predictors (Mean Symptoms, Acute Elevation, and Lagged Acute Elevation). There was not a statistically significant relationship 
of nicotine dependence to smoking occasions in any of the models presented. PTSD = posttraumatic stress disorder. OR = Odds Ratio. CI = 
Confidence Interval. Mean Symptoms = mean of all ecological momentary assessment symptom ratings by the participant across the pre-quit 
phase. Acute Elevation = magnitude of elevation of a given assessment above that participant’s individual mean symptom level. Lagged Acute 
Elevation = Acute elevation from the assessment before the one being analyzed.
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Table 3

Models of Post-Quit Relationship of Mean Symptoms, Acute Elevation, and Lagged Acute Elevation Models 

to Smoking Occasions (N = 52).

PTSD Total Symptoms

Predictor OR 95% CI F-value p-value

Mean Symptoms 1.06 0.69–1.61 0.06 .804

Acute Elevation 1.05 0.86–1.29 0.22 .636

Lagged Acute Elevation 1.18 0.98–1.41 3.04 .082

PTSD Re-Experiencing Cluster

Mean Symptoms 0.97 0.64–1.47 0.02 .879

Acute Elevation 1.05 0.84–1.31 0.20 .659

Lagged Acute Elevation 1.24 1.03–1.50 4.97 .026

PTSD Avoidance Cluster

Mean Symptoms 0.96 0.63–1.45 0.04 .845

Acute Elevation 1.04 0.82–1.31 0.11 .742

Lagged Acute Elevation 1.27 1.05–1.53 6.29 .012

PTSD Numbing Cluster

Mean Symptoms 1.17 0.75–1.81 0.47 .493

Acute Elevation 0.95 0.76–1.20 0.16 .691

Lagged Acute Elevation 1.24 1.02–1.51 4.55 .033

PTSD Hyperarousal Cluster

Mean Symptoms 1.03 0.66–1.61 0.02 .891

Acute Elevation 1.11 0.90–1.35 0.95 .330

Lagged Acute Elevation 1.07 0.88–1.30 0.42 .517

Negative Affect

Mean Symptoms 1.18 0.77–1.81 0.59 .443

Acute Elevation 1.24 1.02–1.50 4.86 .028

Lagged Acute Elevation 1.09 0.90–1.31 0.73 .392

Each variable in the Predictor column represents an odds ratio generated in a model that included only baseline nicotine dependence as a covariate 
and the named variable as the only predictor. There was not a statistically significant relationship of nicotine dependence to smoking occasions in 
any of the models presented. PTSD = posttraumatic stress disorder. OR = Odds Ratio. CI = Confidence Interval. Mean Symptoms = mean of all 
ecological momentary assessment symptom ratings by the participant across the pre-quit phase. Acute Elevation = magnitude of elevation of a 
given assessment above that participant’s individual mean symptom level. Lagged Acute

Elevation = Acute elevation from the assessment before the one being analyzed.
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