
Trauma-Related Reactivity and Regulation of Emotion:
Associations with Posttraumatic Stress Symptoms

Christal L. Badour1 and Matthew T. Feldner1,2

1University of Arkansas, 216 Memorial Hall, Department of Psychological Science, Fayetteville,
AR 72701
2Laureate Institute for Brain Research, 6655 S Yale Avenue, Tulsa, OK 74136

Abstract
Background and Objectives—Both emotional reactivity to traumatic event cues and
difficulties regulating emotion have been linked to posttraumatic stress symptom severity. The
current study uniquely extended these two lines of research by examining the degree to which
these two factors alone, and in combination, account for variability in posttraumatic stress
symptom severity.

Method—Self-reported emotion regulation difficulties, and both subjective and physiological
reactivity in response to a script-driven imagery procedure, were assessed among a community
sample of 21 adult women with a history of interpersonal assault. Relationships with an interview-
based measure of posttraumatic stress symptom severity were examined.

Results—Results were consistent with hypotheses. Both traumatic event-related emotional
reactivity and emotion regulation difficulties independently predicted posttraumatic stress
symptom severity. A significant interaction also emerged such that traumatic event-related
emotional reactivity and posttraumatic stress symptom severity were only significantly associated
at relatively elevated levels of emotion regulation difficulties.

Limitations—Limitations included the use of a self-report questionnaire to assess emotion
regulation difficulties, relatively small sample size, and lack of evidence regarding generalizability
across gender or other traumatic event types.

Conclusions—These results highlight that the interaction of heightened emotional reactivity and
difficulties regulating emotion may be particularly influential in posttraumatic stress symptom
severity.
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1. Introduction
Reexperiencing symptoms, including unwanted and intrusive memories of a traumatic event,
flashbacks, nightmares and emotional and physiological reactivity to traumatic event
reminders, have been considered hallmark symptoms of posttraumatic stress disorder
(PTSD; Foa, Zinbarg, & Rothbaum, 1992). Conditioning-based theories suggest powerful
associative learning occurs during a traumatic event, such that fear responses become paired
via classical conditioning with stimuli present during the event (e.g., Foa & Kozak, 1986;
Keane, Zimering, & Caddell, 1985). As a result of this pairing, previously neutral cues
associated with the traumatic event become capable of eliciting anxious reactions, even in
the absence of present danger. The experience of increased emotional reactivity to traumatic
event cues immediately following traumatic event exposure is an expected and normative
response (Riggs, Rothbaum, & Foa, 1995; Rothbaum, Foa, Riggs, Murdock, & Walsh,
1992) that decreases over time with repeated exposure to traumatic event cues via extinction
learning (Foa & Kozak, 1986; Keane et al., 1985). However, persistent traumatic event-
related emotional reactivity is a well-documented phenomenon among individuals exhibiting
sustained posttraumatic stress reactions including those with PTSD.

Research demonstrates that compared to traumatic event-exposed individuals without
elevated posttraumatic stress symptoms, those with higher symptom levels (Badour et al.,
2011; McDonagh-Coyle et al., 2001; Pitman et al., 2001), including those with a diagnosis
of PTSD (Lanius et al., 2003; Liberzon et al., 1999; Orr, Pitman, Lasko, & Herz, 1993;
Pitman et al., 1990; Pitman, Orr, Forgue, de Jong, & Claiborn, 1987; Shin et al., 1999, 2004;
Wolfe et al., 2000), display greater emotional reactivity in response to traumatic event cues.
For example, male veterans with PTSD display significantly greater subjective distress and
skin conductance responses when presented with combat sounds as compared to those
without PTSD (Liberzon et al., 1999). Similarly, Wolfe and colleagues (2000) found female
veterans with a current diagnosis of PTSD respond to combat-related images and sounds
with increased subjective distress, skin conductance response, and systolic blood pressure
compared to those with no history of PTSD. Moreover, skin conductance response
positively correlates with severity of each of the three symptom clusters of PTSD (i.e., re-
experiencing, avoidance-numbing, hyperarousal).

Several studies in this area have moved beyond the use of generalized traumatic event
stimuli to utilize more ecologically valid methods of eliciting emotional responding to
traumatic event cues. The script-driven imagery procedure, which involves the development
and presentation of individualized narratives of traumatic event experiences, allows for a
more refined assessment of traumatic event-related emotional reactivity while maintaining
the internal validity associated with a controlled laboratory study. Studies employing this
procedure have established links between posttraumatic stress symptom levels and both self-
reported increases in negative affect (e.g., fear/anxiety; Badour et al., 2011; Pitman et al.,
1987, 1990; Shin et al., 2004) and heightened physiological reactivity (e.g., skin
conductance, heart rate, facial electromyography [EMG]; see Orr and Roth [2000] for a
review). For example, in response to individualized combat scripts, Vietnam veterans with
PTSD evidence increased skin conductance and facial EMG activity, as well as higher
ratings of fear (and other negative emotions) as compared to veterans without PTSD (Pitman
et al., 1987; Shin et al., 2004) and those with other anxiety disorders (Pitman et al., 1990).
Similarly, posttraumatic stress symptom severity significantly correlates with increased
heart-rate and self-reported negative affect in response to individualized sexual abuse scripts
(McDonagh-Coyle et al., 2001) and self-reported anxious reactivity in response to a range of
individualized traumatic event scripts (e.g., interpersonal victimization, motor vehicle
accidents, natural disasters), even after accounting for general negative affect (Badour et al.,
2011).
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A second process likely to be critical in understanding posttraumatic stress reactions is
ineffective regulation of emotion (Etkin & Wager, 2007; Liberzon & Garfinkel, 2009; Tull,
Barrett, McMillan, & Roemer, 2007). People with PTSD devote significant resources to the
regulation of negative emotions (Kashdan, Breen, & Julian, 2010) and frequently exhibit
difficulties with this process (Chemtob, Novaco, Hamada, Gross, & Smith, 1997; Cloitre,
Miranda, Stovall-McClough, & Han, 2005; Ehring, & Quack, 2010; Klemanski, Mennin,
Borelli, Morrissey, & Aikins, 2012; Price, Monson, Callahan, & Rodriguez, 2006; Tull et
al., 2007). Emotion regulation is broadly defined as the ability to identify, evaluate, and
modify the experience and expression of affect (Gratz & Roemer, 2004; Gross, 1998). Skills
for identifying, accepting, processing, and down-regulating arousal and distress are thought
to be essential to the effective management of heightened emotional reactivity resulting
from exposure to reminders of traumatic events (Tull et al., 2007).

At least two lines of evidence suggest emotion regulation ability may be involved in the
maintenance of posttraumatic stress reactions. First, it has been suggested that non-
acceptance of negative emotions, a subtype of emotion regulation linked to severity of
PTSD symptoms (Ehring & Quack, 2010; Tull et al., 2007), may actually increase traumatic
event-related distress by leading to the development of secondary emotions such as guilt or
shame associated with one’s initial response to the event (Tull et al., 2007). It has further
been suggested that non-acceptance of emotion may result in the expenditure of additional
resources for the regulation of negative emotions at the cost of reducing engagement in goal-
directed adaptive behaviors which may improve general well-being (Kashdan et al., 2010).
Second, emotion regulation difficulties have been linked to a relative reliance on avoidant
regulation strategies. For example, emotion regulation difficulties predict behavioral
avoidance and functional impairment among victims of childhood abuse (Cloitre et al.,
2005; Gratz, Bornovalova, Delany-Brumsey, Nick, & Lejuez, 2007), and improvement in
emotion regulation ability predicts greater symptom reduction during exposure-based PTSD
treatment, which specifically targets engagement with traumatic event cues in an effort to
extinguish associated emotional reactivity (Cloitre, Koenen, Cohen, & Han, 2002; Price et
al., 2006). Specific difficulty in identifying, describing, and distinguishing between emotion
states following exposure to a traumatic event (i.e., secondary alexithymia; Hendryx,
Haviland, & Shaw, 1991; Taylor, Bagby, & Parker, 1991) has been linked to PTSD (Badura,
2003; Hyer, Woods, Summers, Boudewyns, & Harrison, 1990; Monson, Price, Rodriguez,
Ripley, & Warner, 2004), and has been conceptualized as a form of avoidance employed to
help an individual cope with the experience of aversive emotional states. This is critical
given that avoidance and escape in the face of traumatic event reminders serves to maintain
posttraumatic stress reactions by interfering with extinction learning needed to reduce
traumatic event-related emotional reactivity (Foa & Kozak, 1986; Foa & Rothbaum, 1998;
Keane & Barlow, 2002; Keane et al., 1985; Pineles et al., 2011). Collectively, this work
suggests emotion regulation difficulties may serve as a maintaining factor for posttraumatic
stress reactions.

While these distinctive literatures converge to suggest that both persistent heightened
emotional reactivity to traumatic event cues and difficulties regulating emotion should be
linked to elevated posttraumatic stress symptomatology, empirical research has yet to
examine the potential combined effects of these factors. When presented with distress
associated with exposure to traumatic event cues, we might expect individuals equipped
with the ability to effectively manage emotional experiences to be better able to
appropriately identify and respond to the heightened traumatic event-related emotional
reactivity that emerges as a consequence of fear conditioning during a traumatic event (Foa
& Kozak, 1986; Keane et al., 1985). Conversely, we would expect those with difficulties
regulating emotional experiences to engage in less adaptive strategies for coping with
emotional reactivity elicited by traumatic event cues (e.g., cognitive/behavioral avoidance;
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Cloitre et al., 2005; Gratz et al., 2007) thus interfering with natural extinction processes and
serving to maintain elevated posttraumatic stress reactions. The current study sought to
provide a preliminary test of this model. Specifically, we examined the impact of emotion
regulation difficulties on the association between subjective (i.e., self-reported anxiety) and
physiological (i.e., skin conductance) reactivity to individualized traumatic event cues and
posttraumatic stress symptom severity in the controlled environment of the laboratory using
the well-established script-driven imagery procedure. This method was chosen based on a
wealth of research linking posttraumatic stress symptomatology to both subjective and
physiological arousal in response to the script-driven imagery procedure (Badour et al.,
2011; Lanius et al., 2003; Liberzon et al., 1999; McDonagh-Coyle et al., 2001; Orr et al.,
1993; Pitman et al., 1987, 1990, 2001; Shin et al., 1999, 2004; Wolfe et al., 2000). It was
hypothesized that, consistent with prior research, positive associations would emerge
between posttraumatic stress symptom severity and both emotion regulation difficulties and
traumatic event-related emotional reactivity. It was further hypothesized that a stronger
relation between reactivity to traumatic event cues and posttraumatic stress symptom
severity would emerge among individuals exhibiting relatively high levels of emotion
regulation difficulties.

2. Method
2.1. Participants

Twenty-one adult women (Mage = 33.24, SD = 16.19) with a history of at least one sexual or
physical assault meeting criteria for a traumatic event, defined as satisfying Criterion A of
the PTSD diagnosis (i.e., A1: an event involving life threat, threatened or actual serious
injury, or threat to one’s physical integrity, A2: that is accompanied by intense feelings of
either fear, helplessness, or horror; American Psychiatric Association [APA], 2000), were
recruited from the community as part of a study examining affective reactivity associated
with traumatic interpersonal violence. Participants were excluded from the study based on 1)
inability to provide written, informed consent, 2) current suicidality, 3) experience of a
traumatic event during the past month, 4) endorsement of an index traumatic event other
than a sexual or physical assault, or 5) endorsement of a history of separate instances of both
sexual and physical assault (due to methodological considerations not related to the current
investigation).

Of the total sample, 4.8% (n = 1) of participants identified themselves as ethnically
Hispanic, 85.7% (n = 18) as Caucasian, 9.5% (n = 2) as American Indian/Alaska Native, and
4.8% (n = 1) as multi-racial. There were no African American participants in the current
sample. Mean annual income was $31,777 (SD = $27.346). Of the total sample, 57.1% (n =
12) had a history of sexual assault and 42.9% had a history of physical assault (n = 9). Time
since the assault ranged from less than 1 year to 58 years (M = 15.38, SD = 18.65). In
addition, 28.6% of the sample (n = 6) met criteria for a current diagnosis of PTSD based on
the Clinician-Administered PTSD Scale (Blake et al., 1995).

2.2. Measures
2.2.1. Posttraumatic stress symptoms—The Clinician-Administered PTSD Scale
(CAPS; Blake et al., 1995) is a well-established semi-structured interview with excellent
psychometric properties that is considered a gold standard of PTSD assessment (Weathers,
Keane, & Davidson, 2001). The CAPS provides a diagnosis of PTSD as well as a
continuous index of posttraumatic stress symptom severity based on frequency and intensity
of 17 symptoms experienced in the past month. The continuous index of posttraumatic stress
symptom severity was used in the current study based upon research suggesting
posttraumatic psychopathology is best represented by a dimensional (as opposed to taxonic)
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symptom structure, with PTSD at the upper end of this continuum (Broman-Fulks et al.,
2009; Ruscio, Ruscio, & Keane, 2002). Diagnostic status was obtained for descriptive
purposes, using established scoring rules (1, 2 scoring rule; Weathers, Ruscio, & Keane,
1999). A graduate-level researcher trained in administration of the CAPS administered all
CAPS interviews. Reliability checks of 25% of CAPS interviews conducted by a second
graduate student trained in administration of the interview yielded 100% diagnostic
agreement.

2.2.2. Emotion regulation difficulties—The Difficulties in Emotion Regulation Scale
(DERS; Gratz & Roemer, 2004) is a 36-item questionnaire designed to measure difficulties
in 6 domains of emotion regulation. These domains include awareness/understanding,
clarity, and acceptance of emotions; ability to continue engaging in goal-directed behaviors
while in a negative mood; refraining from engaging in impulsive behaviors while in a
negative mood; and access to effective strategies for regulating emotion. Respondents
endorse the frequency with which items apply to them on a 5-point Likert-type scale (1 =
almost never to 5 = always). Higher scores suggest greater difficulties regulating emotions.
The DERS has evidenced strong internal consistency (α = .93 for the overall scale, and α > .
80 for each of the subscales; Gratz & Roemer, 2004) as well as convergent validity with
other emotion regulation measures (e.g., the Negative Mood Regulation Scale; Catanzaro &
Mearns, 1990). The global score on the DERS was employed to measure emotion regulation
difficulties (as opposed to specific subscales) due to the relatively underdeveloped nature of
this literature that precluded more specific predictions (α = .87 in the current sample). The
global score has been shown to uniquely predict posttraumatic stress symptom severity even
after accounting for negative affect (Tull et al., 2007).

2.2.3. Subjective reactivity to the script procedure—Subjective anxious reactivity
to the script-driven imagery procedure was measured using a Visual Analog Scale (VAS;
Freyd, 1923). This method is well established for measuring subjective anxiety in response
to script-driven imagery procedures (e.g., Orr et al., 1990; Pitman et al., 1987). Participants
were asked to rate current anxiety levels by placing a single straight line on a 100 mm VAS
ranging from 0 (no anxiety) to 100 (extreme anxiety) following the presentation of the
neutral and traumatic event scripts. Change in anxiety to the traumatic event script (i.e.,
anxious reactivity) was calculated by creating a change score (subtracting VAS ratings
following the neutral script from VAS ratings following the traumatic event script). This
approach provides a relatively conservative estimate of anxious reactivity by taking into
account general emotional reactivity (i.e., anxiety following an individualized neutral script;
Olatunji, Babson, Smith, Feldner, & Connolly, 2009).

2.2.4. Physiological reactivity to the script procedure—Physiological reactivity to
the script-driven imagery procedure was measured using a J&J Engineering I-330-C2
system to digitally record skin conductance data on-line at a sample rate of 1024 samples per
second using J&J Engineering Physiolab Software. Consistent with previous research
(Brunet et al., 2008; Carson et al., 2000; Pitman et al., 1990), continuous monitoring of skin
conductance converted to microsiemens (μS) was obtained using disposable electrodes
placed on the medial phalange of the index and ring finger of the participants’ non-dominant
hand. Electrode preparation included the use of an alcohol swab to reduce inter-electrode
impedance. A measure of skin conductance was created by calculating the mean of the data
collected during the 30-sec imaginal rehearsal period following the presentation of each
script (described in greater detail below). Physiological reactivity to the traumatic event
script was defined as change in skin conductance to the traumatic event script relative to the
neutral event script (calculated via a change score as described above).
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2.3. Procedure
All laboratory procedures were conducted in a 12′ × 14′ experimental room that contained a
chair, desk, computer, and audio recorder. The experimenter was located in an adjacent
room throughout the entire procedure. An intercom system and closed-circuit surveillance
system were in place to allow for monitoring and communication between the experimenter
and participant. During the laboratory session, participants were informed of any potential
risks associated with the study (e.g., temporary psychological distress associated with the
script-driven imagery procedure) and written informed consent was obtained. Participants
completed the CAPS, followed by a demographics questionnaire, the DERS, and additional
questionnaires not related to the current study. During the CAPS, participants identified the
most distressing traumatic event (i.e., index event) that would be used for developing the
individualized traumatic event script. Next, participants generated a detailed written
description of both an individualized neutral and traumatic event (e.g., description of the
location, sensory experiences, thoughts, feelings). Consistent with previously employed
script-driven imagery procedures (Orr et al., 1990; Pitman et al., 1987), participants also
completed a checklist of physiological sensations experienced during each event. The
experimenter then generated 30-sec scripts based on the written description and
physiological sensations checklist, which were audiotaped and presented to participants
during the script-driven imagery procedure.

2.3.1. Script-driven imagery procedure—Participants were fitted with the
physiological recording equipment, during which time the experimenter explained electrode
placement procedures to minimize participant discomfort. Following a 10-min baseline
during which participants sat quietly, the script-driven imagery procedure was administered
(e.g., Pitman et al., 1987). This consisted of presenting the neutral script followed by the
traumatic event script. During presentation of each script, participants were instructed to
imagine the scenario described as vividly as possible. Each script included the following 30-
sec periods: baseline, script presentation, imaginal rehearsal, and recovery. Following each
recovery period, participants provided VAS anxiety ratings. After this procedure participants
were fully debriefed, thanked for their time, and compensated $30.

2.4. Data Analytic Approach
First, descriptive statistics for, and zero-order correlations among, all primary variables were
examined. Relations between age and time since traumatic event exposure and all primary
variables were also examined to determine if these variables, which have been linked to
posttraumatic stress symptom severity (Amir, Kaplan, & Kotler, 1996; Maercker, Michael,
Fehm, Becker, & Margraf, 2004) should be included as covariates in the primary analyses.
Second, hypotheses were tested via two separate hierarchical linear regression analyses.
Subjective and physiological reactivity were examined in independent analyses, as opposed
to multivariate methods, due to documented discordance between self-report and
physiological indicators of emotion in response to script-driven imagery procedures among
participants with PTSD (Orr et al., 1993) and anxiety disorders more broadly (Craske, 1999;
Cuthbert et al., 2003; Hodgson & Rachman, 1974). Predictors were mean-centered prior to
entry in the regression models (Cohen & Cohen, 1983). Indices of emotional reactivity to
the traumatic event script (VAS anxiety ratings or skin conductance) and emotion regulation
difficulties were entered into step 1 of each model. The interaction between emotional
reactivity and emotion regulation were entered into step 2 of each model. Significant
interactions were probed as recommended (Aiken & West, 1991; Holmbeck, 2002). Squared
semi-partial correlations (sr2) were used to index effect size of individual predictors (Kirk,
1996; Tabachnick & Fidell, 2007).
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3. Results
Table 1 includes means, standard deviations, and zero-order correlations. As hypothesized,
emotion regulation difficulties and both subjective and physiological reactivity to the
traumatic event script were significantly positively correlated with posttraumatic stress
symptom severity. Emotion regulation difficulties were not significantly associated with
either traumatic event-related subjective or physiological reactivity, suggesting that these
measures assessed distinct factors. Other factors, including age and time since traumatic
event exposure, were not significantly correlated with posttraumatic stress symptom
severity. Accordingly, these factors were not included in the regression models testing the
primary hypotheses.

Table 2 provides an overview of regression analyses. First, results of the model examining
subjective reactivity revealed a significant omnibus regression model [F(3, 17) = 17.71, p < .
001]. As expected, in step 1 both emotion regulation difficulties and self-reported anxious
reactivity to the traumatic event script significantly accounted for unique variability in
posttraumatic stress symptom severity. In step 2, the interaction between emotion regulation
difficulties and self-reported anxious reactivity accounted for an additional 8.3% of the total
variance in symptom severity. Collectively, the model accounted for 71.5% of the variability
in posttraumatic stress symptom severity.

A significant omnibus regression also emerged when examining skin conductance reactivity
to the traumatic event script [F(3, 17) = 8.73, p < .01]. In step 1 of the model, emotion
regulation difficulties accounted for significant variability in posttraumatic stress symptom
severity, while change in skin conductance did not reach significance. The interaction
between emotion regulation difficulties and skin conductance reactivity entered into step 2
significantly accounted for an additional 10.5% of the total variance in posttraumatic stress
symptoms. In combination, the model accounted for a total of 60.6% of the variability in
posttraumatic stress symptom severity.

Post hoc probing analyses suggested (as depicted in Figure 1) that self-reported anxious
reactivity to the traumatic event script was significantly positively associated with
posttraumatic stress symptom severity among individuals with elevated emotion regulation
difficulties (β = .76, t = 4.99, p < .001, sr2 = .36), but not among those low in emotion
regulation difficulties (β = .15, t = .91, p = .37, sr2 = .01). A similar pattern emerged with
respect to skin conductance reactivity (Figure 2). Skin conductance reactivity to the
traumatic event script was significantly positively associated with posttraumatic stress
symptom severity among individuals with relatively elevated emotion regulation difficulties
(β = .80, t = 3.00, p < .01, sr2 = .21), but not among those relatively low in emotion
regulation difficulties (β = .10, t = 0.53, p = .60, sr2 = .01).

4. Discussion
There is increasing recognition of the link between emotion regulation difficulties and
posttraumatic stress symptom severity (Chemtob et al., 1997; Cloitre et al., 2005; Price et
al., 2006; Tull et al., 2007). However, there has been a dearth of research examining the
nature of this association. The current study was the first to explore the interaction between
emotion regulation difficulties and traumatic event-related emotional reactivity in predicting
posttraumatic stress symptom severity. Results were consistent with hypotheses.

A significant association between emotion regulation difficulties and posttraumatic stress
symptom severity emerged. This supports prior research (Chemtob et al., 1997; Cloitre et
al., 2005; Pickett, Bardeen, & Orcutt, 2011; Price et al., 2006; Tull et al., 2007) and
extended it by demonstrating that the association held even after either subjective or
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physiological reactivity to the traumatic event script was simultaneously entered into the
regression. As such, this pattern suggests a unique association between difficulty regulating
emotion and posttraumatic stress symptom severity above and beyond self-reported anxious
reactivity to traumatic event cues. Moreover, the magnitude of the observed association was
large (Cohen, 1988; Kirk, 1996).

A large association between self-reported anxious reactivity to the traumatic event script and
posttraumatic stress symptom severity also emerged. The association between skin
conductance reactivity to the traumatic event script was below the statistical significance
threshold, but the medium to large effect size, and the breadth of research that has
documented increased emotional reactivity as assessed by peripheral (see Orr and Roth
[2000] for a review) and central (Britton, Phan, Taylor, Fig, & Liberzon, 2005; Shin et al.,
1999, 2004) measures of physiological reactivity among individuals with PTSD, it is likely
that the current study was insufficiently powered to detect a main effect. However, non-
significant associations between physiological reactivity to traumatic event cues and
continuous measures of posttraumatic stress severity have also been observed in some larger
samples (e.g., Pineles et al., 2011). Thus, while additional research is needed that extends
the current study via a larger sample size, alternative possibilities for this null result should
also be considered. For example, Cuthbert and colleagues (2003) have observed greater
discordance between self-reported distress and physiological reactivity in response to
imagery among persons with PTSD as compared to some other anxiety disorders.
Specifically, as compared to those with specific phobias or social anxiety disorder,
individuals with PTSD evidence higher levels of self-reported arousal and negative valence,
while physiological reactivity is generally dampened in response to individualized fear cues.
Dissociation or emotional numbing as means to disengage from the traumatic memory has
been offered as one possibility to account for dampened physiological responding among
some individuals with PTSD (see Lanius et al. [2006, 2010] for reviews). While
approximately 70% of individuals with PTSD respond to individualized traumatic event
imagery with a pattern of increased subjective and physiological reactivity, the other 30%
display dampened physiological arousal that is accompanied by unique patterns of brain
activation consistent with self-reported feelings of depersonalization and derealization
(Lanius et al., 2001, 2002). Future research in this area should factor in individual
differences in dissociation when examining relations between traumatic event-related
physiological reactivity and posttraumatic stress.

Finally, significant interactions emerged between emotion regulation difficulties and both
self-reported anxious and physiological reactivity to the traumatic event script in predicting
posttraumatic stress symptom severity. The direction of these interactions was as expected;
measures of traumatic event-related subjective and physiological reactivity were both
associated with posttraumatic stress symptom severity, but only among those relatively high
in emotion regulation difficulties. Associations between measures of emotional reactivity
and posttraumatic stress symptom severity were medium/large to large (Cohen, 1998; Kirk,
1996) among individuals relatively high in emotion regulation difficulties. These can be
contrasted to the small and non-significant associations observed among individuals
relatively low in emotion regulation difficulties. Taken together these results suggest the
pattern of interactions observed here is likely reliable despite the relatively small sample.

These results are consistent with the supposition that emotional reactivity to traumatic event
cues may contribute to the maintenance of posttraumatic stress symptom severity when
combined with relative difficulties regulating such increased reactivity. In addition, the
observed pattern parallels the results of Pineles and colleagues (2011) in which avoidance
coping was found to moderate the association between traumatic event-related emotional
reactivity and posttraumatic stress symptom severity. Use of the well-established script-
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driven imagery procedure (Orr et al., 1990; Pitman et al., 1987) was considered a
methodological strength of the current study, allowing for a real-time assessment of
traumatic event-related emotional reactivity in response to an individualized traumatic event
script in the controlled environment of the laboratory. Moreover, use of multi-modal
assessment of emotional reactivity in the current study (i.e., self-report, physiological)
represents an important and novel extension to prior work examining emotion regulation in
the context of posttraumatic emotional reactivity. Evidence of desynchrony between self-
report and physiological indicators of emotion in response to traumatic event-related cues in
the laboratory (e.g., Orr et al., 1993) highlights that patterns observed within a single mode
of response cannot be assumed to generalize across modes.

In light of evidence suggesting emotion regulation difficulties may lead to increased
behavioral avoidance among traumatic event-exposed individuals (Gratz et al., 2007), future
research is now needed to investigates a potential mediating role for both general and
traumatic event-specific avoidance coping in the association between emotion regulation
difficulties and posttraumatic stress symptom severity. Importantly, the cross-sectional
nature of the current study precludes conclusions regarding the specific role of emotion
regulation difficulties in the maintenance of posttraumatic stress symptoms per se.
Additional longitudinal research is needed to address the temporal patterning among
emotion regulation difficulties, emotional reactivity to traumatic event cues, and
posttraumatic stress symptoms.

Limitations of the current study (in addition to those considered above) and future directions
for research in this area warrant discussion. First, the current results need to be replicated in
larger and more diverse samples. The current sample was comprised of predominately
Caucasian women with a history of sexual or physical assault. Replication of the current
findings among individuals with a range of traumatic event experiences as well as among
men and racial/ethnic minorities is needed. Future research would also benefit from
expanding the measurement of traumatic event-related emotional reactivity to include
additional indices of physiological (e.g., heart rate, facial electromyography) and self-
reported (e.g., VAS ratings of anger, shame, guilt, and disgust) reactivity (Badour et al.,
2011; Olatunji et al., 2009; Orr et al., 1990; Shin et al., 1999). Research is needed that
measures specific domains of emotion regulation, as opposed to the measure of general
emotion regulation difficulties adopted herein. Both self-report and measures of real-time
emotion regulation including behavioral, physiological, and neuroimaging assessment
strategies should be adopted. Also, the generalizability of the current results to a sample of
people meeting diagnostic criteria for PTSD needs to be tested. The fact that nearly 30% of
participants in the current sample met criteria for PTSD increases confidence in such
generalizability. Moreover, taxometric research suggests posttraumatic stress
symptomatology is dimensional in nature (as opposed to categorical; Broman-Fulks et al.,
2009; Ruscio et al., 2002) and sampling a range of symptom severity circumvents restriction
of variability in the criterion variables of interest. Nonetheless, it will be important to
empirically test whether the current findings generalize to a sample of individuals meeting
criteria for PTSD. Sampling exclusively for PTSD would oversample one end of the
distribution of symptoms, which may lead to a different pattern of results than observed
here.

Limitations notwithstanding, the present findings offer tentative clinical implications.
Although existing empirically supported treatments for PTSD specifically aim to reduce
traumatic event-related emotional reactivity through exposure and extinction processes, this
study highlights the importance of considering the influence of emotion regulation
difficulties within this context. Specifically, those with difficulties recognizing and
appropriately regulating aversive emotional states elicited by traumatic event cues may
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benefit from treatment aimed at improving these skills prior to engaging in exposure-based
treatment. Indeed, emerging research suggests improvement in emotion regulation abilities
predicts greater reduction in PTSD symptoms (Cloitre et al., 2002; Price et al., 2006) across
the course of exposure-based treatment. However, others have argued that a focus on
enhancing emotion regulation skills may interfere with the efficacy of exposure by
introducing the use of safety signals or behaviors (Sloan & Telch, 2002). Additional
research in this area is clearly needed.

Taken as a whole, the current study offers a novel and important contribution to furthering
our understanding of the interplay among traumatic event-related emotional reactivity,
emotion regulation difficulties, and posttraumatic stress symptom severity. These findings
highlight the need for further elaboration of the unique and combined contributions of these
factors to understanding the etiology and maintenance of PTSD.
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• Reactivity to traumatic event cues have been related to posttraumatic stress.

• Emotion regulation difficulties have also been linked to posttraumatic stress.

• This study examined how these factors interact to predict posttraumatic stress.

• Physiological and subjective reactivity predicted posttraumatic stress.

• This relation was only significant for those with difficulties regulating emotion.
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Figure 1.
Interaction between anxious reactivity in response to the traumatic event script and emotion
regulation difficulties in predicting posttraumatic stress symptom severity.
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Figure 2.
Interaction between skin conductance reactivity in response to the traumatic event script and
emotion regulation difficulties in predicting posttraumatic stress symptoms.
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Table 2

Emotion Regulation Difficulties and Traumatic Event-Related Emotional Reactivity in Predicting
Posttraumatic Stress Symptom Severity

R2 t β sr2

Model 1: Emotion Regulation Difficulties and Anxious Reactivity

Step 1 0.64***

 Emotion Regulation Difficulties 4.30 0.58 0.33***

 Anxious Reactivity 3.95 0.53 0.28**

Step 2 0.72*

 Emotion Regulation Difficulties

 By Anxious Reactivity 2.42 0.30 0.08*

Model 2: Emotion Regulation Difficulties and Skin Conductance Reactivity

Step 1 0.50**

 Emotion Regulation Difficulties 3.35 0.57 0.31**

 Skin Conductance Reactivity 1.99 0.34 0.11

Step 2 0.61*

 Emotion Regulation Difficulties

 By Skin Conductance Reactivity 2.13 0.35 0.10*

***
p < .001;

**
p < .01;

*
p < .05
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