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Abstract

This study employed secondary analyses of existing ecological momentary assessment (EMA) 

data to characterize hostile and irritable affect in the day-to-day experience of 52 smokers with, 

and 65 smokers without, posttraumatic stress disorder (PTSD). EMA monitoring occurred over a 

mean of 8.2 days, and participants responded to an average of 2.8 random prompts/day. Analyses 

included Wilcoxon rank sum tests of group differences, and path analyses of cross-lagged 

multilevel models. Participants with PTSD endorsed a significantly higher proportion of total 

EMA entries indicating hostile affect and irritable affect than did individuals without PTSD. 

Cross-lagged analyses indicated that over a period of hours, PTSD symptoms significantly 

predicted subsequent hostile and irritable affect, but hostile and irritable affect did not predict 

subsequent PTSD symptoms. Findings suggest that day-to-day exposure to PTSD-related trauma 

cues may contribute to chronically elevated levels of anger-related affect. Such heightened 

affective arousal may, in turn, underlie an increased risk for verbal or physical aggression, as well 

as other health and quality-of-life related impairments associated with PTSD. Clinical implications 

include conceptualizing anger treatment in the broader context of trauma history and symptoms, 

and specifically targeting physiological arousal and maladaptive hostile cognitions triggered by 

trauma reminders in patients with PTSD.
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1. Introduction

In 1980, Posttraumatic Stress Disorder (PTSD) was introduced as an Anxiety Disorder in the 

third edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) 

(American Psychiatric Association, 1980), an historic but controversial step that went a long 

way towards legitimizing the “Post-Vietnam Syndrome” that had been described by Vietnam 

combat veterans (Scott, 1990). Although pioneering researchers of PTSD observed that 

anger and fear were both common reactions to threat and were likely central to symptom 

manifestation and treatment (Beckham et al., 1996; Riggs et al., 1992), PTSD was primarily 

conceptualized as a fear- and anxiety-related phenomenon for over three decades. Fear-based 

models framed the majority of empirical research, and empirically-supported therapies for 

PTSD have been developed as expansions of established exposure-based treatments for 

anxiety disorders (Foa and Kozak, 1986; Foa et al., 1989). While these therapies have been 

shown to be largely effective (Chard et al., 2012; Rauch et al., 2012), anger has been found 

to be associated with increased drop-out and attenuated effectiveness (Foa et al., 1995; 

Lloyd et al., 2014; Miles et al., 2015a, 2015b). In some cases, significant functional 

impairment in the domain of anger remains even following successful treatment for PTSD 

(Forbes et al., 2005).

When the fifth edition of the DSM was published in 2013 (American Psychiatric 

Association, 2013), PTSD was moved from the Anxiety Disorders section into the newly-

created Trauma- and Stressor-Related Disorders section. This re-classification was 

accompanied by an expansion of the definition of the “persistent negative emotional state” 

that could be associated with PTSD, such that “horror, anger, guilt, or shame” were 

identified as potential elements of posttraumatic affective disturbance (American Psychiatric 

Association, 2013). Anger, particularly the outward expression of anger through “verbal or 

physical aggression toward people or objects” (American Psychiatric Association, 2013), 

was defined in more detail within the hyperarousal cluster. Since then research has continued 

to demonstrate that posttraumatic stress is, indeed, associated with affective disturbances 

other than fear (Power and Fyvie, 2013; Tye et al., 2015). A meta-analysis found that PTSD 

is associated with anger particularly in military samples (Orth and Wieland, 2006), and 

anger is a frequently cited problem in military personnel returning from combat 

deployments (Gonzalez et al., 2016; Heesink et al., 2015; Sayer et al., 2010; Wilk et al., 

2015). Dealing with anger is cited as one of the primary concerns among help-seeking 

veterans with PTSD (Crawford et al., 2015).

Studies suggest that PTSD-related anger may not resolve over time without treatment. There 

is growing evidence that anger increases over time after a traumatic event in individuals with 

PTSD (Orth and Wieland, 2006), and several studies have found that anger in individuals 

with PTSD is associated with severity and chronicity of symptoms over time (Andrews et 

al., 2000; Feeny et al., 2000; Koenen et al., 2003; Kulkarni et al., 2012; Novaco and 

Chemtob, 2002; Orth et al., 2008). Two longitudinal studies have examined the relationship 

between anger and PTSD symptoms. In the first study, women were assessed within 

approximately 10 days of an assault, and then three more times over the course of one 

month. Findings indicated that while PTSD symptoms at baseline predicted subsequent 
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anger levels, baseline anger levels did not predict PTSD symptoms (Orth et al., 2008). A 

second study evaluated police recruits (87.2% male) during training and again one year later. 

Over this longer span of time PTSD symptoms again predicted anger at one year, but 

baseline anger also predicted PTSD symptoms over the next year (Meffert et al., 2008).

The current investigation used ecological momentary assessment (EMA) to examine the 

association between PTSD symptoms and hostile and irritable affect in the daily experiences 

of both veteran and non-veteran participants with and without PTSD over approximately one 

week. To our knowledge, no study has used EMA to examine the directional nature of the 

association of PTSD symptoms and anger in day-to-day functioning.

Using EMA allows for a proximal examination of “real-world” changes in affect that are 

likely to be more dynamic that static, providing a finer-grained understanding of these 

relationships than is accessible through more conventional methods of self-report. 

Understanding how PTSD and anger are linked at this level of analysis is likely to be 

particularly relevant to clinicians, because individuals’ responses to everyday trauma and 

anger triggers are most likely to directly impact their overall functioning and quality of life. 

We hypothesized that individuals with PTSD would report higher frequency and intensity of 

hostile and irritable affect throughout the week compared to individuals without PTSD. 

Building upon prior research that suggests that PTSD symptoms predict subsequent anger 

over weeks or months (Meffert et al., 2008; Orth et al., 2008), we also hypothesized that 

increases or decreases in PTSD symptoms would predict hostile and irritable affect at a 

subsequent reading taken a few hours later. Given inconsistent findings in previous studies 

regarding the association of changes in anger predicting later PTSD symptoms (Meffert et 

al., 2008; Orth et al., 2008), analyses regarding the association of changes in hostile and 

irritable affect and subsequent PTSD symptoms were exploratory and no specific a priori 
hypothesis was specified.

2. Methods

2.1. Participants

Participants (N=114) were drawn from a sample collected for a broader smoking-cessation 

trial in individuals with and without PTSD (Beckham et al., 2013). Eligible participants were 

between 18 and 65 years of age, generally healthy, not currently seeking treatment for 

nicotine dependence, and currently smoking at least 10 cigarettes per day. Participants were 

excluded for major unstable medical problems, using non-cigarette forms of nicotine, 

pregnancy, non-English speaking, current substance abuse/dependence, schizophrenia, 

current manic syndrome, lifetime but not current PTSD, and current bupropion or 

benzodiazepine use. This study was approved by the Duke University School of Medicine 

Institutional Review Board (IRB) and the Durham VA IRB and Research and Development 

Committees. See Table 1 for participant demographic and clinical characteristics.

2.2. Procedures

Participants completed a screening and baseline session prior to the initiation of EMA data 

collection. Psychiatric disorders were assessed using the Structured Clinical Interview for 
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the DSM-IV Axis I disorders (SCID) (First et al., 1996) and the Clinician Administered 

PTSD Scale for the DSM-IV (CAPS) (Blake et al., 1995). Current diagnosis was determined 

by a 1-month timeframe for PTSD, major depressive disorder, and anxiety disorders, and a 

3-month time frame for current substance abuse or dependence. CAPS and SCID interviews 

were conducted by Bachelor's, Master's, or Ph.D. level raters who were supervised by 

Master's or Ph.D. level clinicians with years of experience working with patients with PTSD. 

Each rater was trained using SCID and CAPS standardized training (i.e. manual, videotapes, 

and co-ratings with a trained rater). Interrater reliability, as determined by Fleiss’ kappa for 

diagnoses based on videotapes of patient interviews, was excellent (κ = 0.96).

For multilevel path analyses examining the association of changes in PTSD symptoms and 

in hostile and irritable affect over the course of the day (described in detail in the Analysis 

section below), we limited analyses to those participants who met criterion A1 for PTSD. 

This eliminated 3 participants without PTSD from the multilevel path analyses. As such, all 

of the 114 participants included in these analyses reported having “experienced, witnessed, 

or [been] confronted with an event or events that involved actual or threatened death or 

serious injury, or a threat to the physical integrity of self or others” (American Psychiatric 

Association, 1994), regardless of their response at the time of the trauma (criterion A2), or 

their subsequent experience of PTSD symptomatology (criteria sets B-F).

Participants carried Palm Pilot devices provided to them by the study team for EMA data 

collection. EMA data consisted of responses to random prompts over a week-long baseline 

observation period during which smokers smoked ad lib. While participants also self-

initiated diary entries prior to smoking episodes, these entries were not included in these 

analyses. Diary entries were time-stamped to ensure temporal accuracy (i.e., participants 

could not delay or clump entries) and to assess protocol adherence. Investigator-initiated 

alarms were designed to go off randomly between 1 and 3 h after a completed assessment. 

Following missed or skipped alarms, the next alarm was designed to go off 30–45 min later. 

Participants had a 2-min window after the alarm to begin the assessment. They were 

instructed to ignore any signal that occurred during an incompatible activity (i.e., driving) 

and were allowed to suspend prompting when responding would be too costly (i.e., religious 

services, driving). Additionally, participants were able to delay an assessment with a 5-min 

delay function. Finally, participants were able to inactivate alarms for 15–120 min when they 

expected to be unavailable and for 4–11 h overnight for sleeping (Beckham et al., 2013, 

2005).

At each prompt, participants were asked to respond to questions describing their smoking 

urge, setting, activity, PTSD symptoms, and mood”right now”. Presence and severity of 

DSM-IV PTSD symptoms were measured using items from the Davidson Trauma Scale 

(DTS) (Davidson et al., 1997). If a given symptom was determined as present, participants 

then indicated its severity using a 5-point scale (0=“not at all distressing” to 4=“extremely 

distressing”). Seven of 12 PTSD symptoms from the DTS were assessed: PTSD cluster B re-

experiencing symptoms (intrusive thoughts, event recurring, upsetting reminders, and 

physically upset by reminders); PTSD cluster C avoidance and numbing symptoms 

(avoiding thoughts and feelings, difficulty enjoying things, feeling distant, and numbing of 

feelings); and PTSD cluster D hyperarousal symptoms (irritation, difficulty concentrating, 
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on edge, and easily startled). Certain PTSD symptoms that would not be expected to change 

across the course of one day were omitted from the diary: recurrent distressing dreams (B2), 

inability to recall an important aspect of the trauma (C3), sense of a foreshortened future 

(C7), and difficulty falling or staying asleep (D1). The anger/irritability item (D2) was 

included in the diary prompts but omitted from measures of PTSD for this investigation. 

Severity scores for the 11 items that were included were summed to create a total severity 

score (Beckham et al., 2013).

“Irritable” and “hostile” affect were measured using these two items of the Positive and 

Negative Affect Schedule (PANAS) (Watson et al., 1988). Participants were asked to rate the 

extent to which they felt each emotion “right now” via a Likert scale using the following 

anchors: 1=“Very slightly/Not at all”; 2=“A little”; 3=“Moderately”; 4=“Quite a bit”; 

5=“Extremely”. At each reading hostile affect and irritable affect were separately scored as 

present if the participant endorsed the item at 2 or greater; otherwise each was scored as 

absent.

2.3. Analysis

To compare participants with and without PTSD on the frequency with which they 

experienced hostility or irritability, we calculated the number of endorsements (present/

absent) of PANAS “hostile” and PANAS “irritable” for each person, divided by the total 

number of diary responses over the week for that person. This resulted in a “mean” score 

between 0 and 1, reflecting the proportion of responses to random prompts to which each 

participant reported feeling “hostile” or “irritable” at any level of severity. Because the affect 

data demonstrated significant skew, nonparametric Wilcoxon rank sum tests were used for 

these analyses.

To explore the direction of the association between hostile and irritable affect and PTSD 

symptoms over time, we tested multilevel cross-lagged path models examining whether 

PTSD symptoms as indexed by Davidson Trauma Scale (DTS) scores predicted changes in 

hostile/irritable affect at the following time point, controlling for the effects of previous 

hostile/irritable affect; and also whether hostile/irritable affect predicted changes in DTS 

scores at the following time point, controlling for the effects of previous DTS scores. 

Multilevel modeling was appropriate because our data was characterized by two levels of 

observations: those made at the level of each diary reading (Level 1) and those made at the 

level of each participant (Level 2). The advantage of path analysis over univariate 

approaches, such as multiple regression, is that multiple dependent variables can be 

examined simultaneously. Moreover, using fit indices, one can examine all viable paths in 

the model and then determine whether elimination of one or more of those paths 

significantly reduces model fit. For instance, in the present study, we could examine not only 

the autoregressive effects of hostility/irritability (Path a, Fig. 1) and PTSD symptom severity 

(Path b), but also whether previous hostility/irritability predicted subsequent PTSD symptom 

severity (Path c) and whether previous PTSD symptom severity predicted subsequent 

hostility and irritability (Path d).

Prior to conducting the cross-lagged analyses, we first examined the distribution of PTSD 

symptom severity and hostility/irritability scores. Both were characterized by overdispersion 
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(PTSD symptom severity M = 4.98, SD = 11.51; hostility/irritability M = 0.62, SD = 1.26) 

and a large number of zeros (67.1% for PTSD symptom severity, 72.2% for hostility/

irritability). To determine whether to model the data as negative binomial or zero-inflated 

negative binomial, we examined the fit of the corresponding null models (i.e., models absent 

predictors). Due to the non-normal data, the Satorra-Bentler chi-square test of difference was 

used to compare the models (Curran et al., 1996). According to this test, the zero-inflated 

negative binomial model was superior to the negative binomial model, Satorra-Bentler 

X2(4)=182.92, p<0.001. We then created lagged hostility/irritability and PTSD symptom 

severity values using observations from the previous reading. Because the effect of lagged 

variables likely diminished over time, we omitted lagged values that occurred more than 5 h 

prior to the subsequent reading.

In the initial path analysis we modeled PTSD symptom severity and hostility/irritability 

scores as a function of their lagged values, covarying for age, sex, and minority status. We 

then examined three additional models in which the cross-lagged paths (Paths c and d in Fig. 

1) were removed, first individually and then simultaneously. The negative binomial portion 

of the model was used to model lagged effects. Only intercepts were modeled in the zero-

inflated (logistic) portion of the model after efforts to model lag effects failed to yield 

converged models. The Satorra-Bentler chi-square test was used to compare nested models. 

Bayesian information criteria (BIC; Schwartz, 1978) were consulted to aid in comparison of 

non-nested models. In using BIC values to compare models, a 10-point difference can be 

interpreted as “very strong” evidence (i.e., p<0.05) of the superiority of the model with the 

smaller BIC (Kass and Raftery, 1995; Raftery, 1995). A difference of 6–9 points may be 

interpreted as “strong” support for a meaningful difference between the models.

After identifying the best-fitting model, we then examined whether the lagged effects were 

equivalent across PTSD diagnosis. In particular, we analyzed whether lagged effects of 

PTSD symptom severity and hostility/irritability on subsequent symptoms and mood were 

equal across groups with and without PTSD. Cross-lagged analyses were performed using 

robust maximum likelihood method via Mplus 7.

3. Results

Participants (N=117) with (n=52) and without (n=65) PTSD were monitored for a mean of 

8.2 (3.4) days. Average age of participants was 42 years. Fifty-two percent of the sample 

was male and 25% were military veterans. Sixty-two percent of the sample identified as 

Black or African-American, 34% as White or Caucasian, and 4% as Native American or as 

more than one race. No significant differences were observed between the groups with and 

without PTSD for age, gender, race, or veteran status. A total of 2659 responses to random 

prompts were recorded. No differences between groups were observed in overall responding 

to the random prompts (t=1.72, n.s.). See Table 1.

Across groups, participants endorsed “Very little/Not at all” to most diary prompts for both 

hostile (87.6%) and irritable (73.6%) affect. Participants with PTSD endorsed a significantly 

higher proportion of total prompts over the week as present for hostile affect (Z=3.20, 

p<0.002) and for irritable affect (Z=3.94, p<0.0001) than did individuals without PTSD. See 
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Table 2. Across all participants and EMA readings, hostile and irritable affect were 

positively correlated with one another, r(2694) = 0.57, p <0.001, and with PTSD symptom 

severity, r(2694) = 0.27, p < 0.001 and r(2694) = .41, p < 0.001, respectively. Composite 

hostile and irritable affect scores were also positively correlated with PTSD symptom 

severity scores, r(2694) = 0.40, p <0.001.

Path analyses examined the lagged associations between PTSD symptoms and hostile and 

irritable affect (see Fig. 1). Results examining the initial Level-1 effects from the cross-

lagged model, indicated that the effect of hostility and irritability at time T-1 was not 

associated with PTSD symptom severity at time T; however, PTSD symptom severity at T-1 

was significantly related to levels of hostility and irritability at time T (See Fig. 2). Dropping 

the path from PTSD symptom severity at time T-1 to hostility and irritability at time T (Path 

d) did not significantly diminish model fit, Satorra-Bentler X2(1)=0.00, p>0.99, nor did 

dropping the path from hostility and irritability at time T-1 to PTSD symptom severity at 

time T (Path c), Satorra-Bentler X2(1)=0.00, p>0.99. However, dropping both paths 

significantly reduced model fit, Satorra-Bentler X2(2) = 13.82, p<0.01. Examination of BICs 

provided very strong evidence that the model dropping Path c (BIC = 20,170.48) was 

superior to the model dropping Path d (BIC = 20,184.73), with a difference of 14.25 points. 

As depicted in Fig. 3, prior PTSD symptom severity was a significant predictor of 

subsequent hostility and irritability.

Next, we examined whether the lagged effects of PTSD symptom severity and hostility/

irritability (Path a, b, and d, Fig. 1) were similar across participants with and without a 

DSM-IV diagnosis of PTSD. According to Wald chi-square tests, the autoregressive effect of 

hostility/irritability was not significantly distinct between the no-PTSD (B = 0.32, p = 0.01) 

and PTSD diagnostic groups (B = 0.36, p <0.01), Wald X2(1) = 0.08, p = 0.78. Although the 

autoregressive effect of PTSD symptom severity was significant across individuals with (B = 

0.02, p < 0.01) and without (B = 0.09, p < 0.01) a PTSD diagnosis, the effect was distinct 

between the two groups, Wald X2(1) = 4.90, p = 0.03, likely reflecting differences in base 

rates and means of PTSD symptom severity. Finally, the cross-lagged effect of PTSD 

symptom severity on subsequent hostility/irritability (Path d) was not significantly different 

in the no-PTSD (B = 0.05, p = 0.03) and PTSD (B = 0.01, p = 0.03) diagnostic groups, Wald 

X2(1) = 3.14, p = 0.08, suggesting that PTSD symptoms drive hostility and irritability 

similarly across both groups.

4. Discussion

This investigation used ecological momentary assessment (EMA) to characterize the 

relationship between posttraumatic stress disorder symptomatology and hostile and irritable 

affect over a week-long period of observation. Findings extend previous literature reporting 

that PTSD is associated with the development and maintenance of anger-related affect over 

weeks, months and years (Andrews et al., 2000; Feeny et al., 2000; Koenen et al., 2003; 

Kulkarni et al., 2012; Meffert et al., 2008; Novaco and Chemtob, 2002; Orth et al., 2008; 

Orth and Wieland, 2006), suggesting that a similar pattern of relationships exits between 

PTSD and hostile and irritable affect when these variables are measured over the course of 

hours and days. Compared to those without PTSD, individuals with PTSD reported higher 
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frequency of both PANAS-rated hostile and irritable affect over the course of a week-long 

observation period. Multilevel path analysis of cross-lagged models suggested that over a 

period of hours PTSD symptoms predicted irritable and hostile affect, but hostile and 

irritable affect did not predict PTSD.

These data indicated that people with PTSD are more likely to feel irritable or hostile at any 

given time than those without PTSD, and that while PTSD symptoms, including PTSD-

related triggers, cognitions, and affect, predicted subsequent angry affect such as hostility or 

irritability, the reverse is not necessarily true. Research has linked hostility in individuals 

with PTSD to physiological hyperarousal (Beckham et al., 2009, 2002; Vrana et al., 2009), 

and improved arousal regulation has been found to be the one of the primary mechanisms of 

change in anger management therapy for veterans with PTSD (Mackintosh et al., 2014a, 

2014b). Considered in the context of these prior studies, our findings may suggest that 

directly targeting the PTSD-related physiological arousal (Beckham et al., 2009, 2002; 

Dennis et al., 2016, 2017; Mackintosh et al., 2014a, 2014b; Vrana et al., 2009) and hostile 

cognitions (Van Voorhees et al., 2016) that contribute to irritability and anger may be an 

important part of a holistic approach to minimizing the functional impact of the disorder. 

Current empirically support therapies specifically target the avoidance symptoms that are 

understood to maintain PTSD (Cahill et al., 2003; Foa et al., 2006; Resick et al., 2010), 

while less attention is given to directly targeting physiological arousal and hostile 

interpersonal attributions cued by trauma triggers. Supplementing trauma-focused treatment 

with training in physiological self-regulation or cognitive reappraisal skills that can be used 

in the moment when confronted with trauma triggers may help to mitigate some of impact of 

PTSD on day-to-day affect and functioning (Mackintosh et al., 2014a, 2014b).

It is interesting to note that like those without PTSD, the majority of the time individuals 

with PTSD did not report hostile or irritable affect. However, it may be that even relatively 

small increases in the proportion of time spent coping with anger-related affect could have a 

significant impact on interpersonal functioning, physical health, and overall sense of well-

being. On an interpersonal level, heightened levels of negative affective arousal in response 

to day-to-day exposure to emotionally distressing trauma cues may underlie the increased 

risk for infrequent (but often socially and interpersonally devastating) verbal or physical 

aggression that has been observed in individuals with PTSD (Elbogen et al., 2012, 2014a, 

2014b; Miles et al., 2015a, 2015b; Van Voorhees et al., 2016). People with PTSD who 

experience anger often report that they avoid interpersonal engagement as much as possible 

in an effort to prevent such undesirable outcomes (Frueh et al., 1997; Miles et al., 2015a, 

2015b). This, in turn, is likely to result in further isolation from the type of social support 

resources that have been consistently demonstrated to improve functional outcomes in 

trauma survivors (Charuvastra and Cloitre, 2008; Elbogen et al., 2014a, 2014b; Han et al., 

2014; Van Voorhees et al., 2012). Physically, PTSD has been linked to increased risk for 

cardiovascular disease, an association that could be partially mediated by physiological 

“wear-and-tear” related to more frequent anger-related sympathetic arousal (Suls, 2013).

In the path analyses examining the lagged associations between PTSD symptoms and hostile 

and irritable affect we included only the participants who had experienced a DSM-IV 

criterion A trauma, and our findings suggest that in this sample fluctuations in PTSD 
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symptom severity predicted changes in hostile and irritable affect similarly in individuals 

with and without a diagnosis of PTSD. This finding that PTSD symptoms appear to 

contribute to hostility and irritability similarly in individuals with trauma histories, 

regardless of whether they meet formal criteria for a PTSD diagnosis, is consistent with 

literature that suggests that it can be difficult to delineate a firm diagnostic cut-point for 

clinically significant impairment (Cukor et al., 2010; Jakupcak et al., 2007; Zlotnick et al., 

2002).

The larger study from which these data were drawn was designed as part of a smoking 

cessation trial, and thus all of the participants were current, dependent cigarette smokers. 

Analyses for this study were conducted on data from the baseline week during which 

participants were smoking as usual, and we do not have any reason to suspect that nicotine 

withdrawal symptoms impacted the outcomes reported here in any systematic way. However, 

while rates of cigarette smoking among individuals with PTSD have been observed to be 

between 34–86% depending upon the sample (Fu et al., 2007), care must be taken to 

generalizing the findings presented here to non-smoking populations.

For the cross-lagged analyses, the interval between readings was an important factor 

influencing the findings. Restricting the interval to examine lag effects meant losing data, 

while increasing the interval would potentially diminish the lag effects. Thus, our decision to 

limit analyses to readings within 5 h of each other was made in consideration of these trade-

offs. It is possible that we would have found different results had we further restricted or 

relaxed this criterion.

Finally, while the results of this study are strengthened by the use of EMA techniques, all 

symptom measures were self-report. Insight and willingness to label affective experience 

may differ across individuals and between groups, introducing a potentially important 

confound to the findings.

Our findings suggest that treating problems with anger in individuals with PTSD may 

require an approach that takes into account the ways in which trauma-related cues may 

trigger angry feelings and contribute to a more generalized, day-to-day experience of 

hostility and irritability. Current approaches to “anger management” typically do not take 

into account the range of psychiatric problems that can underlie the behavioral manifestation 

of problematic anger (Del Vecchio and O'Leary, 2004; Mackintosh et al., 2014a, 2014b; 

Novaco and Chemtob, 2015). In treating anger and aggression in individuals with PTSD, it 

may be useful to examine anger in the broader context of trauma related triggers, keeping in 

mind that managing PTSD-related anger may be facilitated by targeting physiological 

reactivity and maladaptive cognitions triggered by trauma reminders. In a similar vein, it is 

important for clinicians treating PTSD to be aware of the role that anger-related affect and 

arousal may play in patients’ day-to-day functioning and quality of life, as well how it might 

affect their capacity to benefit from current empirically-supported therapies for PTSD 

(Lloyd et al., 2014; Rizvi et al., 2009). Finally, though the current sample included both 

veterans and non-veterans and we do not present any veteran-specific outcomes, both PTSD 

and trauma-related anger are issues that have been found to disproportionately affect 

veterans (Kessler et al., 1995; Novaco and Chemtob, 2002, 2015; Orth and Wieland, 2006). 
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Given that a large number of veterans of the conflicts in Iraq and Afghanistan diagnosed 

with PTSD specifically indicate the need for help with anger management (Crawford et al., 

2015), policy makers concerned with veterans affairs may want to consider focusing 

additional research and clinical resources into the development and implementation of 

therapies for PTSD-related anger. Some progress has been made in this area in recent years 

(Taft et al., 2016; Van Voorhees and Beckham, 2015), but a great deal of work needs to be 

done to address the current and growing need.
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Fig. 1. 
Cross-lagged path analysis of hostility/irritability and PTSD symptom severity.
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Fig. 2. 
Multilevel path analysis featuring all cross-lagged effects. Coefficients represent 

multiplicative effects of predictor variables on outcome variables. Level 1 refers to within-

person EMA reading-level relationships. Level 2 refers to between-person relationships.*p < 

0.05, **p < 0.01.
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Fig. 3. 
Best-fitting multilevel cross-lagged model. Coefficients represent multiplicative effects of 

predictor variables on outcome variables. Level 1 refers to within-person EMA reading-level 

relationships. Level 2 refers to between-person relationships. *p < .05, **p < .01.
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Table 1

Description of sample.

Total
Sample
(n=117)

PTSD
(n = 52)

No PTSD
(n = 65)

Age 42.4 (9.8) 42.4 (10.1) 42.5 (9.6)

Education 12.8 (2.5) 12.6 (1.8) 12.9 (3.0)

Hollingsworth 54.3 (13.6) 56.9 (11.5) 52.2 (14.9)

Gender

 Male 52% (61) 42% (22) 60% (39)

 Female 48% (56) 58% (30) 40% (26)

Race/Ethnicity

White/Caucasian 34% (40) 40% (21) 29% (19)

Black/African-American 62% (72) 52% (27) 69% (45)

Bi-racial/Multiracial/Other 4% (5) 8% (4) 2% (1)

Mean total responses to random prompts 22.47 (10.75) 23.69 (11.33) 21.52 (9.81)

Mean per day responses to random prompts 2.84 (1.19) 2.65 (1.01) 3.03 (1.30)

CAPS Total score*** 34.3 (31.3) 63.7 (20.5) 9.6 (11.4)

DTS Total Score*** 5.5 (10.3) 10.7 (13.2) 1.1 (3.0)

PTSD 44% (52) – –

Veteran Status

 Veteran 25% (29) 25% (13) 25% (16)

 Non-veteran 75% (88) 75% (39) 75% (49)

Current MDD***

 Present 15% (18) 31% (16) 3% (2)

 Absent 85% (99) 69% (36) 97% (63)

Lifetime MDD***

 Present 44% (51) 69% (36) 23% (15)

 Absent 56% (66) 31% (16) 77% (50)

Note: significant difference observed between PTSD and no-PTSD groups:

*
p < 0.05,

**
p < 0.01,

***
p<0.001. For means, standard deviation is in parentheses; for percentages, n is in parentheses. Percentages reflect ratio of row characteristic 

within the columns (e.g., for Gender: 52% of the Total Sample was men, and 48% of the Total Sample was women).
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Table 2

Proportion of total diary entries endorsing presence of anger-related affect (PANAS).

Total Sample
(n=117)

PTSD
(n=52)

No PTSD
(n=65)

Hostile Affect**

 Mean (SD) .14 (.25) .19 (.26) .10 (.23)

 Median (var) .00 (.06) .09 (.07) .00 (.05)

Irritable Affect***

 Mean (SD) .28 (.31) .38 (.31) .20 (.28)

 Median (var) .18 (.09) .28 (.10) .07 (.08)

Note: significant difference observed between PTSD and no-PTSD groups:

*
p < .05,

**
p < .01,

***
p<.001.
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