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Introduction
It is now well established that a majority of individuals maintain healthy
functioning in the wake of a traumatic event, but a significant minority will develop
mental health issues, such as posttraumatic stress disorder (PTSD) and major depressive
disorder (MDD; e.g., Bonanno et al., 2004; Breslau, 2009; Kessler et al., 1995). There is

considerable comorbidity between PTSD and MDD (e.g., Breslau et al., 1997;
Caramanica et al., 2014; Kessler et al., 1995; Rytwinski et al., 2013), which has been
reflected in recent studies reporting that US veterans who served in Iraq and Afghanistan
are at elevated risk for both disorders (Hoge et al., 2004; Kang and Hyams, 2005; Seal et
al., 2007; Tanielian and Jaycox). Developing a better understanding of the mechanisms
that underlie both PTSD and depression are critical, as the presence of both disorders in
veterans has been linked with greater economic, social, and personal burden (e.g.,
Kramer et al., 2003; McCrone et al., 2003; Zatzick et al., 1997).
Over the past decade a growing body of research has been aimed at identifying
shared mechanisms and risk factors underlying both PTSD and MDD (for reviews see:
Flory and Yehuda, 2015; Stander et al., 2014). These include a history of childhood
abuse, high levels of neuroticism, and low levels of extraversion (e.g., for a review see:
Flory and Yehuda, 2015). More broadly, initiatives such as the National Institute of
Mental Health’s (NIMH) Research Domain Criteria (RDOC, Insel, 2013) emphasize the
importance of identifying neurobiological, affective, and cognitive processes that
underlie trauma-related psychopathology.
A growing body of research suggests that difficulties in emotion regulation may
be associated with both PTSD and MDD. For example, depressed individuals exhibited
difficulties identifying, tolerating, and modifying negative emotions (Campbell-Sills et
al., 2009; Rude and McCarthy, 2003) and longitudinal findings have shown that deficits
in emotion regulation are associated with greater depressive symptom severity over time
(Kraaij et al., 2002). Furthermore, PTSD has also been associated with impairments in
emotion regulation (e.g., Cloitre et al., 2002; Cloitre et al., 2005; Tull et al., 2007).

Deficits in emotion regulation have been linked with fear conditioning (Berking and
Wupperman, 2012) and individuals with PTSD have difficulty employing emotion
regulation strategies (Cloitre et al., 2005; Tull et al., 2007). Despite the growing number
of findings suggesting a link between emotion regulation and PTSD and MDD, it has
been recently suggested that the concept of emotion regulation has had limited impact on
the understanding and treatment of these clinical disorders. This has been, in part, due to
the reliance on self-report measures used in such studies (Berking and Wupperman,
2012).
A newer, emergent body of research has been addressing these limitations through
the development of experimental tasks that measure emotional flexibility performance
across situational contexts. Bonanno and Burton (2013) proposed that emotional
flexibility in such contexts is comprised of three sequential components: 1) sensitivity to
context, 2) availability of a diverse repertoire of emotion regulation strategies, and 3)
responsiveness to feedback. They postulated that deficits in any of these areas might
increase vulnerability to stress-related psychopathology. Extending this reasoning, LevyGigi and colleagues (2015) employed a behavioral task to examine sensitivity to context
in firefighters with and without PTSD. They found that those with PTSD were less able
to identify the appropriate regulatory strategy for a given stimulus (Levy-Gigi et al.,
2015).
Another behavioral paradigm that has been used to experimentally assess positive
adaptation to stress and adversity is that of expressive flexibility, recently conceptualized
as the ability to both enhance and suppress emotional expression as demanded by
situational constraints (Gupta and Bonanno, 2011). In a study of New York City

university students exposed to the September 11th terrorist attacks, Bonanno et al. (2004)
presented participants with affective images and instructed them to suppress or enhance
their emotional responses to the stimuli. Observer ratings of the facial expressions of
these participants showed that greater difficulties expressing and suppressing their
emotional response were associated with poor long-term psychological adjustment
(Bonanno et al., 2004; Westphal et al., 2010). A similar experimental study among
bereaved adults who had recently lost a spouse demonstrated that increased levels of
emotional flexibility were less likely to meet criteria for complicated grief (Gupta and
Bonanno, 2011).
The construct of expressive flexibility may be particularly germane to PTSD and
MDD, as these disorders are characterized, in part, by affect dysregulation and social
isolation (American Psychiatric Association, 2000). In this regard, Gupta and Bonanno
(2011) suggested that the ability to appropriately enhance or suppress emotions may aid
emotion regulation, foster social support, and provide important complimentary feedback
in social interactions. However, no previous studies have yet examined expressive
flexibility in individuals with depression and/or PTSD.
The current study was designed to experimentally examine potential alterations in
expressive flexibility associated with PTSD and MDD among combat-exposed veterans.
We hypothesized that combat-exposed veterans with PTSD and/or MDD would exhibit
less expressive flexibility than those without PTSD and MDD.
Method
Participants

Fifty-nine Operation Enduring Freedom (OEF) and Operation Iraqi Freedom
(OIF) combat veterans with and without PTSD were recruited for this study. Veterans
were recruited from the Mental Health Services of the Manhattan, Bronx, and Brooklyn
Veterans Affairs Medical Centers, other regional VA medical centers, veterans Service
Organizations, National Guard, reservist agencies and organizations, and from the
general community. Recruitment methods included flyers, in-person presentations, media
advertisements, internet postings (e.g. Craigslist) and referrals from clinicians. All study
procedures were approved by NYU’s IRB and all participants provided written informed
consent. Participants were excluded if they had a lifetime history of psychosis, bipolar
disorder, major depression with psychotic features, obsessive compulsive disorder, or
were less than two months stable on psychiatric medications. Participants with exposure
to trauma within the past month or with active suicidal ideation were also excluded.
Participants received $15 USD for their participation.
Procedure
Posttraumatic Diagnostic Scale (PDS, Foa et al., 1997). The PDS is a 17-item selfreport comprised of DSM-IV PTSD criteria. Each response is rated on a 4-point scale
ranging from 0 (not at all) to 3 (almost always). Individuals screened positive for PTSD
diagnosis if they scored ≥ 24 (Sheeran and Zimmerman, 2002).
Beck Depression Inventory-II (BDI-II, Beck et al., 1996). The BDI-II is a 21-item
self-report measure of depression that assesses the severity of various cognitive,
behavioral, and physiological symptoms associated with depression. Participants
screened positive for depression if they scored ≥ 13.

Combat Exposure Scale (CES, Keane et al., 1989). The CES is a 7-item self-report
measure assessing exposure to combat on a scale of 1 (e.g. no) to 5 (e.g. more than 50
times).
Expressive Flexibility Task (Bonanno et al., 2004). The procedures for this task
were identical to those used in Bonanno et al.’s (Bonanno et al., 2004) study with the
exception of the memory task. Participants were seated before a desktop computer and
filmed through a one-way mirror positioned above their line of vision. Software
displayed blocked sequences of five digitized picture stimuli selected from the
International Affective Picture System (IAPS, Lang et al., 1999) and balanced across
blocks for valence and arousal ratings based on pre-established norms. Within each
block, a fixation cross first appeared, followed immediately by a masking stimulus (an
XXX pattern) for 500 ms. One of the stimulus pictures was then presented for 10 s.
Stimulus offset were followed by 4 s of blank screen before the onset of another trial.
Practice sessions involved viewing randomly presented blocks of positive or negative
stimuli and then rating the degree to which that each block evoked negative and positive
affect, each rated on a seven-point scale. Following practice trials, participants were told
that they were being filmed because another research participant would be watching them
from a video monitor in an adjacent room. The participants were told that this other
participant could see, but not hear, them and would be attempting to gauge the
participants’ emotional reactions based on their facial expressions. The participants were
also told that the monitor would be turned off for some of the trials (i.e., sometimes the
other team member would not be able to view them) and that they would always be
informed when the monitor was on and when it was off. Finally, participants were

informed that when the experiment began, the computer would (1) sometimes ask them to
enhance their expression of emotion, so the observing person could more easily guess
what they were feeling; (2) sometimes ask them to suppress their expression of emotion,
so the observing person could not easily guess what they were feeling; or (3) sometimes
inform them that the monitor will be turned off and that the observing person will be
unable to see them, in which case they should behave as they would normally (see
Appendix for full list of instructions). Each participant viewed six blocks of experimental
trials consisting of a randomized presentation of stimuli balanced for valence (positive,
negative) in each of three instruction types (enhancement, suppression, or control).
Four independent raters blind to images in each block, the purpose of the study,
participant diagnosis, and the hypotheses of the study rated participants’ video-recorded
emotional expressions on the same 7-point Likert scale (1= no emotion – 7 = extreme
emotion) used by the participants during the task. Onset and offset of each block of trials
were indicated by an auditory signal, and raters were unaware of the subject’s
instructions for any given block. Overall observer agreement was good (r = .73) and the
final observer-rater scores were based the averages of the raters.
Expressive flexibility was assessed by both expressive enhancement ability and
expressive suppression ability. Expressive enhancement was obtained by subtracting
mean ratings of emotional expression in the control condition from mean ratings of
emotional expression in the enhancement condition. Similarly, expressive suppression
ability was obtained by subtracting mean ratings of emotional expression in the
suppression condition from mean ratings of emotional expression in the control
condition.

Results
Participant Characteristics
Participant characteristics are presented in Table 1.The sample (n = 59) consisted
mainly of men (male = 98.3%) between the ages of 23 and 52 (M = 33.6, SD = 6.6).
There were no significant differences between those with and without PTSD on age,
gender, level of education, and combat exposure (see Table 1).
Manipulation Check
In the expressive flexibility paradigm, participants are not explicitly instructed to
alter their subjective experience of emotion, only their facial expressions of emotion
according to instruction condition (i.e., enhance, suppress or behave normally).
Manipulation checks in previous studies (e.g., Gupta and Bonanno, 2011) have confirmed
this pattern by demonstrating a significant two-way interaction for condition and rating
source. This interaction showed that subjective affect ratings did not to vary across
conditions while observer ratings of emotion varied according to the regulation
instructions. Consist with previous manipulation checks, we observed a similar Condition
by Rating interaction in the current study, F (2, 110) = 33.15, p < .001,

= .23. As can be

seen in Figure 1, observers rated the participants markedly higher during the Enhancing
condition than during the Control and higher in the Control condition than in the
Suppression condition while the subject ratings showed very little difference. Therefore,
following previous studies (Bonanno et al., 2004; Gupta and Bonanno, 2011; Westphal et
al., 2010), subsequent analyses focused only on observer ratings of emotion.
Expressive Flexibility and PTSD
To test whether expressive flexibility was reduced in PTSD, we conducted a 2

(Diagnosis: PTSD, No PTSD) X 2 (Valence: Positive, Negative) X 3 (Condition:
Enhance, Suppress, Monitor Off) repeated measures ANCOVA of the observer ratings.
Given previous findings showing an association between trauma exposure and emotional
flexibility (Bonanno, et al., 2011), combat exposure totals were included as a co-variate.
Not surprisingly, the main effect for Condition was significant (F (1, 56) = 7.25, p < .01,
= .12), reflecting the manipulation check reported above. Importantly, however, the
interaction between Diagnosis and Condition was also significant (F (2, 57) = 4.80, p <
.05,

= .08). Follow-up planned contrasts indicated that differences between by

Diagnosis were evident for comparisons of ratings in the Enhancement versus Control
conditions, F (1, 57) = 5.44, p < .05,

= .08, with lower Enhancement among

individuals with PTSD compared to those without (see Figure 2). However, planned
contrasts for PTSD were non-significant for comparisons of ratings in the Suppression or
Control conditions, (1, 57) = 0.24, p =.63,

= .00.

Expressive Flexibility and Depression
We next examined if expressive flexibility was also reduced in those participants
that screened positive for MDD. We repeated the analyses described above using MDD
as the between-subjects factor. Consistent with the findings for PTSD, these analyses
again revealed a main effect for Condition (F (1, 56) = 11.18, p < .01,

= .17).

Additionally, an interaction was observed between Diagnosis and Condition (F (1, 56) =
7.98, p < .01,

= .13). Again, follow-up planned contrasts indicated that differences

between by MDD were evident for comparisons of ratings in the Enhancement versus
Control conditions, F (1, 57) = 8.52, p < .01,

= .13, with lower Enhancement among

individuals with MDD compared to those without (see Figure 2). Planned contrasts for

MDD were non-significant for comparisons of ratings of in the Suppression or Control
conditions, F (1, 57) = 0.16, p = .69,

= .00.

Is Expressive Flexibility Associated with PTSD and MDD Severity?
Expressive Flexibility and PTSD severity. We next examined whether expressive
flexibility was associated with the severity of PTSD and MDD symptoms. In the first
analysis (Model 1), PDS total scores were regressed on enhancement ability and
suppression ability. Model 2 included combat exposure as a predictor and Model 3 tested
potential interactions among enhancement, suppression, and combat exposure. The
results showed that Model 2 was significant with lower levels of enhancement ability and
combat exposure independently associated PTSD symptom severity (F (3, 58) = 3.39, p =
.02, see Table 2 for summary statistics).
Expressive Flexibility and MDD severity. The same three-model regression
analysis was conducted again, however this time examining whether expressive
flexibility was associated with the severity of MDD symptoms. Model 1 was significant,
in which lower levels of enhancement ability was associated with greater MDD symptom
severity (F (2, 58) = 3.14, p = .05, see Table 3 for summary statistics).
Discussion
The present findings demonstrate that lower levels of emotional flexibility,
particularly related to enhancing emotional expression, was significantly associated with
increased severity of PTSD and depressive symptoms among combat veterans. That is,
lower levels of emotional enhancement appeared to be a common mechanism associated
with greater symptom severity in both PTSD and MDD. However, ratings of emotional

expression did not differ for those with and without PTSD when instructed to suppress
their emotional responses.
Although these findings are the first to show a reduction in emotional
enhancement in PTSD and MDD in a combat exposed population, these data are
consistent with previous studies showing a relation between self-report measures of affect
dysregulation and both PTSD and depressive symptoms (e.g., Ehring et al., 2010; Rude
and McCarthy, 2003). For example, traumatized individuals were found to report greater
difficulties tolerating and regulating negative emotions (Ehring et al., 2010), more
experiential avoidance of negative emotions (Batten et al., 2001; Frewen and Lanius,
2006), and increased difficulty regulating their emotions or impulses (van der Kolk et al.,
1996), compared to their non-traumatized counterparts. Similarly, those with depression
have been shown to use dysfunctional cognitive emotion regulation strategies, such as
rumination and catastrophizing, more frequently (Ehring et al., 2008). In other research,
depressed individuals have been found to have less understanding, clarity, and acceptance
of their emotions, than never-depressed individuals (Catanzaro and Mearns, 1990; Hayes
et al., 2004; Rude and McCarthy, 2003).
The present findings also extend a growing body of literature emphasizing the
importance of flexibility as a construct underlying emotion regulation. Emotion
regulation has been viewed dichotomously (e.g. suppression versus expression) but recent
approaches emphasize the importance of flexibility in the regulation of emotion
according to contextual demands, over and above any particular strategy (Aldao, 2013;
Aldao et al., 2015; Bonanno and Burton, 2013). In that regard, the present study suggests
that emotional flexibility, and in particular a reduction in emotional enhancement, may

play an important role in PTSD and MDD following trauma, such as combat. Such
findings are consistent with previous experimental studies that have linked emotional
flexibility, as measured by the experimental task of Bonanno et al. (Bonanno et al.,
2004), to adjustment and resilience in trauma-exposed university students (Bonanno et
al., 2004; Westphal et al., 2010), and in bereaved adults, who recently lost a spouse
(Gupta and Bonanno, 2011).
The present results also converge with similar findings from recent work showing
difficulties in emotional enhancement among ambulance workers with PTSD (Shepherd
and Wild, 2014). Participants were instructed to enhance, suppress, or maintain negative
emotions in response to negative stimuli while Galvanic Skin Response measurements
were obtained. Similar to our findings, Shepherd and Wild (2014) found that PTSD
symptoms were associated with greater difficulty enhancing, but not suppressing,
negative emotions. However, emotional reactivity to the stimuli was based on the GSR
responses and did not include observer ratings of the participants. We believe that the
observer ratings are an important piece underlying a lack of flexibility as they may
contribute to interpersonal difficulties often reported and observed in PTSD and MDD.
Despite the observed differences in enhancement among those with and without
PTSD, the precise mechanisms underlying these results cannot be determined from these
data. For example, a reduction in emotional enhancement in individuals with PTSD and
depression might be explained by the emotional numbing and restricted range of affect
that is associated with these disorders (Feeny et al., 2000). However, other factors may
have also contributed to these findings. For instance, there may have been greater
incongruity between the subjective experience of emotion and observed expression in

those with PTSD. Alternatively, those with PTSD may be less comfortable enhancing
their outward displays of emotion in an observed setting. Finally, these differences may
reflect an actual inability to enhance emotional expression to the same degree as those
without PTSD. One way in which future studies could shed light on the potential
mechanisms underlying this phenomenon would be to test whether these differences can
be minimized through training programs aimed to improve flexibility in emotional
expression among combat-exposed veterans with PTSD.
The lack of difference observed in the suppression condition in our sample may be
associated with military training and culture. That is, combat-exposed veterans may be
well-practiced in maintaining or down-regulating their emotional responses to various
stimuli in their daily work. Indeed, such suppression is likely to be beneficial in the
context of war and combat, in which the experience and expression of intense emotional
stimuli may be socially unacceptable, psychologically burdensome, and potentially lifethreatening. These practiced patterns of emotion regulation have the potential to become
ingrained and to carry over into post-deployment contexts.
There were several limitations to the present study. First, despite the observed
differences in enhanced emotional expression, the cross-sectional design of the study
does not allow us to determine if this is a risk factor or outcome of PTSD and MDD.
Second, the sample is predominately male, all of whom served in the military. Further
research is needed to determine if these findings generalize across gender and traumaexposed contexts and populations. Third, emotional flexibility was assessed with one task
and one outcome measure (i.e. observer ratings of emotion). Future studies would benefit
from including other measures of emotional flexibility to help shed light on the exact

mechanism underlying these observed alterations in reduce enhancement. Additionally,
self-report measures were used to diagnostically screen participants for PTSD and
depression. Future studies would benefit from using clinician-administered measures to
determine diagnoses.
Notwithstanding these limitations, the results of the present study shed new light
on a shared mechanism that may underlie both PTSD and MDD in the wake of traumatic
stress and may help to guide interventions that facilitate emotional expression. The need
to identify mechanisms underlying both PTSD and MDD in trauma-exposed populations
is particularly important, as there is now extensive evidence showing the PTSD and
depression occur together. This may reflect a “general traumatic stress” outcome
(O'Donnell et al., 2004), in which many of the same variables underlie both disorders.
The identification of shared mechanisms in these disorders may also illuminate
underlying neurobiological processes associated with PTSD and MDD. The elucidation
of such findings may also aid in guiding biologically-based interventions through the
identification and modification of neurobiological targets underlying expressive
flexibility in these disorders.

Table 1.
Demographic and clinical characteristics of participants

Variable
Age
% Male Gender
PDS
BDI-II
% BDI Diagnosis

PTSD

No PTSD

M [%]
33.78 (6.26)
[100%]
33.61(6.44)
21.72 (8.54)
17%

M [%]
33.16 (6.88)
[96%]
9.83 (7.75)
8.02 (8.50)
78%

p
[X2]
.96
[.50]
<.001
<.001
<.001

.20
CES
19.51 (6.31)
21.89 (6.69)
Note. PDS = Posttraumatic Stress Disorder Scale, BDI-II = Beck Depression Inventory-II, CES =
Combat Exposure Scale.

Table 2.
Regression analyses predicting PTSD symptom severity from expressive regulation
abilities and combat exposure (N = 59).

Variable
Model 1
Enhancement
Suppression
Model 2
Enhancement*
Suppression
Exposure*
Model 3

B

SE

-1.69
- .54

.73
1.00

-.30
-.07

-1.52
-.65
.54

.71
.97
.26

-.27
-.09
.26

Enhancement
.06
2.72
.01
Suppression
-2.35
3.59
-.35
Exposure
.55
.50
.27
Enhancement X Exposure
-.08
.13
-.29
Suppression X Exposure
.08
.16
.24
Note. Model 1: R2 = .09, F (2, 58) = 2.71. Model 2: R2 = .16, F (3, 58) = 3.39*.
Model 3: R2 = .17, F (5, 58) = 2.13. Enhancement = Enhancement Ability.
Suppression = Suppression Ability. Exposure = Combat Exposure Scale Total. *p
< .05.

Table 3.
Regression analyses predicting MDD symptom severity from expressive regulation
abilities and combat exposure (N = 59).

Variable
Model 1
Enhancement*
Suppression
Model 2
Enhancement
Suppression
Exposure

B

SE

-1.42
.09

.58
.79

-.32
.02

1.24
.04
.26

.58
.79
.21

-.30
.01
.16

Model 3
Enhancement
-.41
2.21
-.09
Suppression
-1.15
2.92
-.19
Exposure
.25
.41
.15
Enhancement X Exposure
-.05
.11
-.21
Suppression X Exposure
.06
.13
.21
2
2
Note. Model 1: R = .10, F (2, 58) = 3.14*. Model 2: R = .13, F (3, 58) = 2.62.
Model 3: R2 = .13, F (5, 58) = 1.62. Enhancement = Enhancement Ability.
Suppression = Suppression Ability. Exposure = Combat Exposure Scale Total. *p
= .05.
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Rodin& 1&
Abstract
Background: A growing body of evidence suggests that the ability to flexibly express
and suppress emotions (“expressive flexibility”) supports successful adaptation to trauma
and loss. However, studies have yet to examine whether individuals that meet criteria for
posttraumatic stress disorder (PTSD) or depression exhibit alterations in expressive
flexibility. The present study aims to test whether lower levels of expressive flexibility
are associated with PTSD and depression in combat-exposed veterans.
Methods: Fifty-nine combat veterans with and without PTSD completed self-report
measures assessing symptoms of depression, PTSD, and combat exposure. Participants
also completed an expressive flexibility task in which they were asked to either enhance
or suppress their expressions of emotion while viewing affective images on a computer
screen. Expressive flexibility was assessed by both expressive enhancement ability and
expressive suppression ability.
Results: Repeated measures ANOVA’s showed that both PTSD and depression were
associated with lower levels of emotional enhancement ability. In addition, a series of
linear regressions demonstrated that lower levels of emotional enhancement ability were
associated with greater symptom severity of PTSD and depression. The ability to
suppress emotional responses did not differ among individuals with and without PTSD or
depression.
Limitations: Limitations of the study include a cross-sectional design, precluding
causality; the lack of a non-trauma exposed group and predominantly male participants
limit the generalizability to other populations.
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Conclusions: Alterations in expressive flexibility is a previously unrecognized affective
mechanism associated with PTSD and depression. Clinical strategies aimed at enhancing
emotional expression may aid in the treatment of these disorders.
&
Keywords: Emotional Flexibility, Expressive Flexibility, Posttraumatic Stress Disorder,
Major Depressive Disorder, Veterans
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Figure 1.
Subjective and Observer ratings of emotion by condition
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Figure 2.
Observer ratings of emotional expression by condition and diagnoses
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Highlights
•

Tested expressive flexibility paradigm in OEF/OIF combat veterans

•

Lower levels of emotional enhancement were associated with diagnoses of PTSD
and depression

•

Lower levels of emotional enhancement were associated with PTSD and
depression symptom severity

•

Alterations in expressive flexibility may reflect a mechanism in these disorders

