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Abstract

Conventional wisdom suggests that repeated traumatic exposure should strongly relate to increased posttraumatic
stress disorder (PTSD) symptoms. However, research with first responders, who are repeatedly exposed to traumatic
events, finds inconsistent links to PTSD. Although recent studies explored associations between general self-reported
emotion-regulation and PTSD, the present study was the first to test the moderating role of regulatory choice flexibility,
the ability to choose regulatory options that suit contextual demands. A total of 69 firefighters with differing duty-
related traumatic-exposure were tested on an innovative performance-based regulatory choice flexibility paradigm
and evaluated for PTSD symptoms using clinical interviews. We predicted and found that firefighters with low but
not high regulatory choice flexibility showed a significant positive correlation between traumatic exposure and PTSD
symptoms. This moderation was specific to PTSD symptoms and contributed above and beyond other well-established
correlates of PTSD. The results suggest that regulatory choice flexibility can intersect the deleterious link between
traumatic exposure and PTSD symptoms.
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We use idioms such as “a drop that makes a cup over-
flow” and “a last straw that breaks the camel’s back” to

puzzling inconsistent link between duty-related repeated
traumatic exposure and PTSD symptoms.

convey our strong intuition that repeated encounters with
adverse events gradually lead to negative outcomes. One
central, and seemingly axiomatic, example in the field of
clinical science is the relationship between repeated trau-
matic exposure and increased posttraumatic stress disor-
der (PTSD) symptoms. It is surprising, however, that
empirical studies on first responders to trauma fail to find
a consistent link between these two factors (e.g., Chang,
Lee, Connor, Davidson, & Lai, 2008; Meyer et al., 2012).
The aim of the present study was to test the moderating
role of emotion regulatory choice flexibility to explain the

The elusive relationship between repeated traumatic
exposure and PTSD symptoms has attracted focal atten-
tion over the years (Galatzer-Levy et al., 2013; Marmar
et al., 2006; Seal et al., 2009). The most intuitive
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hypothesis suggests a strong positive relationship between
these two constructs. However, studies with first respond-
ers that are routinely exposed to traumatic events do not
find consistent links between duty-related traumatic expo-
sure and PTSD. Specifically, although several studies
found a positive correlation between traumatic exposure
and posttraumatic stress symptoms (e.g., Chang et al.,
2008; Wagner, Heinrichs, & Ehlert, 1998), other studies did
not find such direct effects (e.g., Beaton, Murphy, Johnson,
Pike, & Corneil, 1999; Corneil, Beaton, Murphy, Johnson,
& Pike, 1999; McFarlane & Alexander, 1989; Meyer et al.,
2012). Moreover none of these studies have directly iso-
lated duty-related traumatic exposure that is central to
first responders’ occupation, from non-duty-related trau-
matic exposure that is more general in nature.

This inconsistent link between repeated exposure and
PTSD suggests that important moderators may be
involved. In the present study we focused on one prom-
ising candidate that involves the way individuals regulate
their negative emotional reactions (for meta-analysis and
review, see Gross, 2014; Koole, 2009; Webb, Miles, &
Sheeran, 2012). Specifically, an increasing set of studies
shows that a self-reported maladaptive emotion regula-
tion profile is associated with PTSD symptomatology
(e.g., Ehring & Quack, 2010; Frewen & Lanius, 2000).
Although important, these studies did not measure emo-
tion regulation as a moderator of the relationship between
repeated traumatic exposure and PTSD symptoms.

More important, these prior emotion regulation studies
adopted a traditional view within the field of trauma and
PTSD that tended to define certain strategies that involve
engagement with emotional information processing or
meaning making (e.g., reappraisal) as being “all good” and
other strategies that involve disengagement from emo-
tional information processing or meaning making (e.g.,
distraction) as being “all bad” (for a relevant discussion,
see Coifman, Bonanno, Ray, & Gross, 2007; for reviews,
see Aldao, Nolen-Hoeksema, & Schweizer, 2010; Bonanno,
2013; Park, 2010). The problem with this approach is that
it does not take into account the notion that regulatory
strategies may differ in their outcome in different contexts
(for reviews, see Aldao, 2013; Bonanno & Burton, 2013;
Bonanno, Papa, Lalande, Westphal, & Coifman, 2004; see
Gross, 2014; Sheppes, 2014; Troy & Mauss, 2011). In plain
words, a regulatory strategy that proves adaptive in one
context can prove maladaptive in a different context.

Therefore, an adaptive regulatory profile is a flexible
one. We define regulatory choice flexibility as the ability
to flexibly choose between available regulatory options in
a manner that suits differing contextual demands
(Sheppes, 2014; Sheppes & Levin, 2013). In a series of
recent studies in healthy individuals, we provided the first
empirical evidence for the notion that regulatory choice

flexibility represents an adaptive response to negative
emotional challenges. Specifically, we developed a novel
performance-based paradigm that tests how individuals
choose between engagement or disengagement regula-
tory options when dealing with emotional contexts that
vary in their intensity (Sheppes et al., 2014; Sheppes,
Scheibe, Suri, & Gross, 2011). The disengagement regula-
tory option was distraction that involves directing atten-
tion away from emotional information by producing
independent neutral thoughts. The engagement regula-
tory option was reappraisal that involves attending to
emotional information but reinterpreting its negative
meaning. The central assumption was that healthy indi-
viduals would be able to flexibly choose regulatory
options that effectively modulate low and high emotional
intensity events.

Previous studies (e.g., Schonfelder, Kanske, Heissler, &
Wessa, 2014; Shafir, Schwartz, Blechert, & Sheppes, in
press; Sheppes & Meiran, 2007, 2008) found that under
low emotional intensity, distraction and reappraisal can
reduce negativity, but only reappraisal allows for emo-
tional processing, which is important for long-term adap-
tation. However, high emotional intensity distraction,
which blocks emotional information processing, more
successfully reduced negativity relative to reappraisal.
Accordingly, these studies predicted and found that
healthy individuals behave in ways that are consistent
with the effectiveness of the strategies. Specifically, they
flexibly switched their regulatory choice from preferring
reappraisal under low intensity situations to preferring
distraction under high intensity situations (Sheppes et al.,
2011; Sheppes et al., 2014).

Despite the adaptive role regulatory choice flexibility
plays in healthy individuals, and despite an impaired
general emotion regulation ability in individuals with
PTSD, the present study was the first to test the central
role regulatory choice flexibility may have in explaining
the elusive link between repeated traumatic exposure
and PTSD symptoms.

To that end, in the present study we administered our
performance-based regulatory choice flexibility paradigm
to a unique population of active-duty firefighters who
have been exposed to different levels of traumatic events
during their years of service, and we assessed PTSD
symptoms using clinical interviews. Evaluating regulatory
choice flexibility using a well-established performance-
based paradigm strengthens potential conclusions rela-
tive to prior findings that used self-report measures that
are prone to multiple biases.

Furthermore, to examine the robustness and unique-
ness of our regulatory choice flexibility moderator, we
tested its influence above and beyond other established
correlates of PTSD symptoms. Specifically, we focused on
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IQ, depressive symptoms, and general traumatic life
events, which have been previously associated with PTSD
symptoms (e.g., Breslau, Chen, & Luo, 2013; Brewin,
Andrews, & Valentine, 2000; Kolkow, Spira, Morse, &
Grieger, 2007; Orr et al., 2012; Shalev, Peri, Canetti, &
Schreiber, 1996), but that to the best of our knowledge
were rarely examined as moderators between repeated
traumatic exposure and PTSD symptoms.

Our main premise was that regulatory choice flexibil-
ity would moderate the relationship between repeated
traumatic exposure and PTSD symptoms. Specifically, we
predicted that among individuals with low but not high
regulatory choice flexibility, repeated duty-related trau-
matic exposure would be related to increased PTSD
symptoms. We further anticipated that this relationship
would be evident even when controlling for depressive
symptoms, general traumatic life events, and 1Q levels
that are established correlates of PTSD.

Methods and Materials

Participants

A total of 70 active-duty firefighters (age M = 36.66 years,
SD = 9.06; education M = 12.39 years, SD = 1.09) who
serve in five fire stations in southern Israel (time in ser-
vice range = 1-37 years) volunteered to participate in the
study with high rates of enrollment (~95%; Table S1 in
the Supplemental Material available online presents a
detailed description of the sample). One participant
decided not to participate following initial task instruc-
tions. Therefore, the final sample included 69 firefighters.
The participating fire stations are all located within a
radius of less than 24 miles, in a region of similar topog-
raphy and activity level. Assignment to the different sta-
tions across the country is made at the end of the training
period. It is important to note that firefighters in different
stations receive similar salaries and participate in similar
tasks. Moreover, as part of the fire service policy, once in
1 to 2 years there is a rotation between firefighters from
different stations. Therefore, there is no reason to believe
that firefighters in our study have different characteristics
than their peers. Finally, according to the fire and rescue
archive the work load across all stations is relatively simi-
lar, due to the joint work in large-scaled events and the
similar ratio between number of firefighters and number
of emergency events per month. Exclusion criteria for all
participants were current or past diagnosis of Axis I psy-
chopathology other than PTSD; risk of suicidal/homicidal
ideation; any substance dependence or abuse within the
past 6 months; a history of concussion or other clinically
significant head injury including loss of consciousness for
over 10 min; or a history of neurological disorders such
as epilepsy, multiple sclerosis, stroke, or encephalitis.

Measures

Emotional regulation choice task. In this task par-
ticipants undergo an initial training in employing and
choosing between distraction and reappraisal. Under-
standing how to employ both strategies was evident in all
participants. In the actual choice phase of the experiment
participants are presented with 60 negative emotional
pictures from the International Affective Picture System
(TAPS; Lang, Bradley, & Cuthbert, 2008). Half of the pic-
tures are of low negative intensity (M arousal = 5.1; M
valence = 2.8), and the other half are of high negative
intensity (M arousal = 6.4; M valence = 1.81; Fig. S2 in the
Supplemental Material available online presents exam-
ples of the stimuli). Categorization to low and high inten-
sity is based on significant differences in TAPS normative
data and previous findings showing that these two inten-
sity categories yield differential regulatory choice pat-
terns (Sheppes et al., 2011; Sheppes et al., 2014). Pictures’
general content is roughly matched across the low and
high intensity categories. An experimental trial involves a
brief (500 ms) preview of each emotional stimulus fol-
lowed by a choice screen where participants indicate
whether they wish to select reappraisal or distraction
(keyboard mapping is counterbalanced across subjects).
Following their choice, the emotional picture reappears
for an extended duration (5000 ms) and participants
implement their chosen strategy. Although prior studies
have already established that participants implement the
strategies they indicate choosing (Sheppes et al.; 2011),
in the present study we further verified regulatory choice
adherence by asking half of the participants to type one
sentence, which describes how they implemented each
strategy following every third trial. A judge who was
blind to participants’ choices (i.e., participants’ button
presses) coded the sentences for reappraisal and distrac-
tion. As expected, levels of agreement approached a per-
fect score (99.6%). As was mentioned earlier, the robust
finding in this paradigm is that healthy individuals behave
in ways that are consistent with the effectiveness of the
strategies. Specifically, they prefer choosing reappraisal
for low intensity pictures and prefer choosing distraction
for high intensity pictures. Therefore, adaptive regulatory
choice flexibility can be viewed as a maximal switch in
regulatory preference from choosing distraction under
high intensity pictures to selecting reappraisal (or not
choosing distraction) under low intensity. Regulatory
choice flexibility is calculated by subtracting the propor-
tion of distraction choice in the low intensity pictures
(which reflects maladaptive behavior) from the propor-
tion of distraction choice in the high intensity pictures
(which reflects adaptive behavior). Please note that the
reported data are centered, and higher scores represent
higher flexibility.
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Table 1. Estimated Number of Exposures to Different
Potential Traumatic Events per Participant per Year

Estimated mean number of potential

Type of event traumatic events per participant

Car fires 60
Building fires 82
Factory fires 3
Bush fires 516
Car accidents 39
Spilling of toxic/ 2
combustion substances
Gas leak 36
Breaking and entering 83

due to fear of a lost life

Missile attacks 97-365
Attempted suicide 6
Animal rescue mission 6
Rescuing trapped people 11

Note: We sampled the last 10 years of the fire and rescue service
archive records of the five stations participated in this study and
calculated the mean number of events per year. Because all
firefighters in this study work in 24- to 48-hr shifts (24 hr at work
followed by 48 hr at home), we divided the number of events by 3, to
provide an estimation of the number of events experienced by each
participant per year. Please note that the actual traumatic exposure
might be higher because all firefighters are called into action in large-
scale events.

“Data on missile attacks refers to the last 7 years only. The range of
events is due to significant differences between quiet years (3 years
out of 7) and years of emergency circumstances (4 years out of 7). All
participants in the study experienced at least one year of extensive
missile attacks.

To ensure the reliability of the emotion regulation
choice task, we calculated two types of reliability indices.
First, we were interested in the internal response consis-
tency for each emotional intensity level. To that end, we
applied the Kuder-Richardson 20 index (KR-20) that is
used for measures with dichotomous choices (i.e., the
choice between distraction and reappraisal). The index
was calculated separately for each of the emotional inten-
sities. In addition 95% CI for KR-20 was estimated by a
bootstrapping procedure with 1,000 iterations. The reli-
ability for low emotional intensity was KR-20 = 0.81 (95%
CI = 0.75, 0.87) and for high emotional intensity was
KR-20 = 0.78 (95% CI = 0.73, 0.83). These results indicate
good internal consistency of the ER choice task. In addi-
tion, we were interested in the reliability of the flexibility
measure that was used in the present study (i.e., distrac-
tion under high intensity minus distraction under low
intensity). Therefore, we created a program that takes the
following steps: It randomly divides the items in each
emotional intensity into two halves, computes average
distraction choices scores for each half, and creates dif-
ference scores by subtracting the distraction average of

each half of low emotional intensity from each half of the
high emotional intensity. Finally, it estimates the intra-
class correlation (ICC) between the two difference scores.
In addition 95% CI for KR-20 was estimated by a boot-
strapping procedure with 1,000 iterations. The analysis
revealed ICC = 0.80 (95% CI = 0.74, 0.87), indicating good
internal consistency of our flexibility index.

Measures of traumatic exposure. Our main goal was
to evaluate the accumulative symptomatic effect of
repeated traumatic exposure during active service. Such
evaluation is challenging because it requires an effort to
isolate traumatic events that occur during active service
and hence are more likely to be experienced by first
responders, from general traumatic events that may be
experienced by any individual, independent of his or her
specific occupation. To provide adequate estimation of
repeated traumatic exposure during active service we
concentrated on two types of measures. First, similar to
several other studies we used years of service as a proxy
of repeated duty-related traumatic exposure (e.g., Meyer
et al., 2012; Regehr, Hill, Knott, & Sault, 2003; Shepherd
& Wild, 2014; Wagner et al., 1998). It is important that, to
further validate this measure in the present study, we
gained access to the fire and rescue service archive and
empirically estimated the type and average number of
traumatic events experienced by our participants per ser-
vice year (see Table 1). In addition to seemingly less life-
threatening events (e.g., bush fires), Table 1 clearly shows
that each of our participants was exposed to multiple
major life-threatening events (e.g., missile attacks, car
accidents, building fires, rescuing trapped people, break-
ing and entering into locked residence places due to con-
cern for human life) each year. Therefore, although
firefighters who served longer have been exposed to
more personally life-threatening events than those who
serve less, those who served less were also exposed to
severe life-threatening events. Furthermore, as can be
seen in Table 1, each firefighter in our sample was
exposed to an annual average of hundreds of duty-
related traumatic events. Level of duty-related traumatic
exposure was further supported by the clinical inter-
views, where participants estimated a repeated exposure
to multiple traumatic events per year. These data con-
verge with the notion that an increased number of years
in service, results in a substantial accumulation of poten-
tial duty-related traumatic event exposure. Second, to
provide discriminant information regarding our years of
service measure we also administered the Traumatic
Events Questionnaire (range = 0-9, M = 1.81, SD = 1.95)
to control for type and occurrences of traumatic events
that are not part of active service (Vrana & Lauterbach,
1994). Specifically, the Traumatic Events Questionnaire
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mainly includes types of traumatic exposure that are
unrelated to active duty (e.g., death of a family member,
history of domestic violence). In addition, this measure
concentrates on traumatic event occurrences during
childhood and adolescence, which precede the active-
duty period of the participants of our sample, in addition
to traumatic occurrences during adulthood. In the analy-
ses we report we use an innovative approach that empha-
sizes a conceptual discrimination between duty-related
traumatic exposure and general traumatic life events and
provide for the first time empirical evidence for the inde-
pendence of these two types of measures as well as for
the contribution of years of service measure above and
beyond general traumatic exposure.

SCID-CV. A well-trained PhD-level clinical psychologist
interviewed all participants. Participants were assessed
with the Structured Clinical Interview for the Diagnostic
and Statistical Manual for Mental Disorders—Fourth Edi-
tion (DSM-IV) Axis 1 Disorders (SCID-CV; First, Spitzer,
Gibbon, & Williams, 1996) to control for psychopatholo-
gies other than PTSD.

SCID-NP-PTSD. We interviewed the participants using
the SCID-NP-PTSD module (Spitzer, Williams, Gibbon, &
First, 1990), which measures the existence of symptoms
during the past 4 weeks. Four participants reached a full
diagnosis of PTSD; the rest of the participants showed
various levels of PTSD symptoms (range = 17-51; score
of the whole sample M = 25.8, SD = 8.37). In the present
study, continuous levels of PTSD symptoms were used as
our dependent measure. Previous studies reported strong
correlations between the SCID-NP-PTSD and other com-
monly used continuous measures of PTSD, including the
Clinician-Administered PTSD Interview (Blake et al.,
1995; Foa & Tolin, 2000).

Additional control measures. To control for the influ-
ence of additional measures that have been previously
associated with PTSD symptoms, participants also com-
pleted the revised version of the Beck Depression Inven-
tory (BDI-II; Beck, Steer, & Brown, 1996; score of our
sample M =5.77, SD = 7.65) and the Wechsler Adult Intel-
ligence Scale-III (WAIS-III) Vocabulary subtest (Wechsler,
1997; score of our sample M = 8.58, SD = 1.92). Many
studies have found associations between level of 1Q (Bre-
slau et al., 2013; Orr et al., 2012) and depressive symp-
toms (Kolkow et al., 2007; Levy-Gigi et al., 2012; Levy-Gigi,
Richter-Levin, & Kéri, 2014; Orr et al., 2012; Shalev et al.,
1996) and PTSD symptoms. In the current study we
wished to ensure that the moderating role of choice flex-
ibility is meaningful above and beyond individual differ-
ences in these variables.

Results

Zero-order correlations between all measures are
reported in Table 2. We found significant correlations
between levels of PTSD symptoms and between depres-
sion symptoms, general traumatic life events, and years
of service (which is our main measure of repeated duty-
related traumatic exposure). Finding that each of the
traumatic exposure measures was positively associated
with posttraumatic symptoms supports their conceptual
relationship to PTSD. In addition, the fact that there was
no association between general traumatic life events and
our repeated duty-related traumatic exposure confirms
our expectations regarding their independence.

To examine our main prediction regarding the moder-
ating role of regulatory choice flexibility on the relation-
ship between repeated duty-related traumatic exposure
and PTSD symptoms, we employed Hayes’s (2013)
PROCESS macro using 5,000 bootstrap resampling for
calculation of confidence intervals (Model 1; for the
advantages of using this macro, see Hayes, 2009). Levels
of depressive symptoms, general traumatic life events,
and IQ scores served as the control variables. Repeated
traumatic duty exposure, regulatory choice flexibility,
and PTSD symptoms were treated as independent vari-
able, moderator and outcome, respectively.

The estimate coefficients of the main findings and
their significance levels are described in Table 3. The
general model was significant, K> = .48, (6, 62) = 9.49,
P < .001. Core analyses revealed a significant main effect
of depressive symptoms and general traumatic life events.
It is important that, consistent with our hypothesis, there
was a significant interaction between repeated duty-
related traumatic exposure and regulatory choice flexibil-
ity. This interaction accounted for an additional 4.4% of
the variance above and beyond the variance explained
by the main effects and by depressive symptoms, general
traumatic life events, and 1Q levels, which are established
correlates of PTSD. The pattern of our results remained
the same even after excluding the three women who par-
ticipated in the study, R? = .49, F(6, 59) = 9.34, p < .001.

To interpret the interactive effect of repeated duty-
related traumatic exposure and regulatory choice flexi-
bility on PTSD symptoms we computed bootstrapping
confidence intervals (95%) evaluating the magnitude of
the relationship between repeated duty-related traumatic
exposure and PTSD symptoms for individuals with low
(=1 SD) and high regulatory choice flexibility (+1 SD).
The results are depicted in Figure 1. As expected, the
results revealed a significant positive relationship
between repeated duty-related traumatic exposure and
PTSD symptoms for individuals with low regulatory
choice flexibility, B = .26, 95% CI = .06, .46, #(68) = 2.69,
p < .01. However, no relationship between repeated
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Table 2. Zero-Order Correlations Between Regulatory Choice Flexibility, PTSD Symptoms Depressive Symptoms, 1Q
Scores, General Traumatic Life Events, and Repeated Duty-Related Traumatic Exposure

Variable 1 2 3 4 5 6

1. Regulatory choice flexibility 1 -.106 -.026 .003 —-.064 -124
2. PTSD symptoms —-.106 1 .603** .003 351% 319
3. BDI-II -.026 .603** 1 .062 275% 277*
4. 1Q .003 .003 .002 1 143 —.255*%
5. Non-duty-related general traumatic life events —-.064 351 275*% 143 1 .004
6. Duty-related traumatic exposure —.124 319 277 —.255% .004 1

Note: BDI-II = Beck Depression Inventory-II; PTSD = posttraumatic stress disorder. IQ scores as estimated by the Wechsler Adult

Intelligence Scale-III Vocabulary subtest.
*p < .05. *p < .001.

duty-related traumatic exposure and PTSD was found
among individuals with high regulatory choice flexibil-
ity, B = —.08, 95% CI = —.32, .17, #(68) = —.62, ns. These
results indicate that among low (but not high) regulatory
choice flexibility individuals an increase in duty-related
traumatic exposure is associated with enhanced PTSD
symptomatology. Additional follow-up analyses further
demonstrate that among low-exposure individuals (-1
SD) there were no significant differences in PTSD symp-
toms between those with low (-1 SD) versus high (+1
SD) regulatory choice flexibility, #65) = -1.27, ns.
However, among high exposure individuals (+1 SD)
those with poor regulatory flexibility had significantly
more PTSD symptoms compared with those with high
regulatory flexibility, #65) = 2.78, p < .01. Finally, we
found a significant difference in mean PTSD symptoms
between individuals with high flexibility in conditions of
low exposure and those with low flexibility in condi-
tions of high exposure, #65) = 2.31, p < .05.

Two additional points are worth noting. First, the
interaction between repeated duty-related traumatic
exposure and regulatory choice flexibility was not
restricted to a model that includes depressive symptoms,
general traumatic life events, and IQ scores as control
variables. Specifically, it was also evident when these
control variables were not included (Table 3), accounting
for 6.3% of the variance above and beyond the variance
explained by the main effects. Second, given our concep-
tual focus on trauma, it was important to show that the
interaction between regulatory choice flexibility and
repeated traumatic duty exposure was specific to PTSD
symptoms and not to depressive symptoms, especially
given the high correlation between these two pathologies
in our sample. To that end, we ran a similar analysis to
the aforementioned main analysis, with the exceptions
that depressive symptoms served as the dependent vari-
able and PTSD symptoms were entered as a control vari-
able. In this analysis there was no sign of an interaction

Table 3. Estimated Coefficients, Standard Errors, and 95% Confidence Intervals for Control, Independent, and Moderator

Variables in the Model Predicting PTSD Symptoms

95% confidence interval

Variable B SE t value Low High
Control variables

Depressive symptoms 0.54 0.11 4.95% 0.32 0.76
General traumatic life events 0.84 0.42 2.03* 0.01 1.67
1Q scores -0.26 0.43 —-0.60 -1.11 0.60
Predictors

Duty-related traumatic exposure 0.09 0.08 1.13 -0.07 0.26
Regulatory flexibility -1.64 3.38 -0.48 -8.41 5.12
Duty-related traumatic exposure x regulatory choice flexibility —0.74 0.32 —2.29* -1.39 —-0.09
Duty-related traumatic exposure x regulatory choice flexibility —-0.24 0.39 —2.21* -1.64 —-0.08

(without control variables)

Note: B = unstandardized estimated coefficient; PTSD = posttraumatic stress disorder; SE = standard error. Depressive symptoms as measured
by the Beck Depression Inventory—II (BDI-ID). General traumatic life events as measured by the Traumatic Events Questionnaire. IQ scores as

estimated by the Wechsler Adult Intelligence Scale—III Vocabulary subtest.

*p < .05. *p < .001.
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Fig. 1. PTSD symptoms, as measured by the SCID-NP-PTSD, across a
20-year (centered) range of repeated traumatic exposure as a function
of regulatory choice flexibility (low vs. high).

between regulatory choice flexibility and duty-related
traumatic exposure, #(68) = 1.27, us.

Discussion

The aim of the present study was to explain the elusive
relationship between repeated duty-related traumatic
exposure and PTSD symptoms in a unique population of
active-duty firefighters, by testing the moderating role of
regulatory choice flexibility. Prior studies reported mixed
findings regarding the relationship between traumatic
exposure and PTSD symptoms (Beaton et al., 1999;
Chang et al., 2008; Corneil et al., 1999; McFarlane &
Alexander, 1989; Meyer et al., 2012; Wagner et al., 1998).

In the present study we predicted and found that the
association between duty-related traumatic exposure and
PTSD symptoms was moderated by regulatory choice
flexibility. Specifically, although individuals with poor
regulatory choice flexibility displayed elevated levels of
PTSD symptoms over repeated duty-related traumatic
exposure, individuals who could flexibly regulate their
choice of strategy showed no changes in PTSD symp-
toms over repeated duty-related exposure to trauma. The
interactive relationship between duty-related traumatic
exposure and regulatory choice flexibility was significant

even when we controlled for individual differences in
levels of depressive symptoms, exposure to other general
traumatic life events and IQ scores. Moreover, the inter-
action between regulatory choice flexibility and traumatic
exposure showed considerable level of specificity as it
was associated with PTSD symptoms and not with
depressive symptoms.

Our findings highlight the important role of regulatory
choice flexibility for PTSD symptomatology. Prior studies
have shown that general emotion regulation deficits were
associated with PTSD symptomatology (e.g., Ehring &
Quack, 2010; Frewen & Lanius, 2006). Although clearly
important, these studies reflect an early dichotomous
view according to which some regulatory options are
inherently adaptive whereas other regulatory options are
inherently maladaptive (see Bonanno & Burton, 2013, for
a review). By contrast, more current approaches high-
light the importance of regulatory choice flexibility, sug-
gesting that adaptive coping is the result of flexibly
choosing regulatory options that fit differing situational
demands (e.g., Aldao, 2013; Bonanno & Burton, 2013;
Bonanno et al., 2004, for reviews, see Aldao, Sheppes, &
Gross, in press; Sheppes, 2014; Sheppes, Suri, & Gross, in
press; Troy & Mauss, 2011). In that respect, our study is
the first to show that regulatory choice flexibility may be
particularly important for buffering the deleterious PTSD
consequences of repeated exposure to traumatic events
during active-duty service.

How might regulatory choice flexibility moderate the
relationship between traumatic exposure and PTSD
symptoms? Individuals’ emotional life is composed of
events that vary on several dimensions including their
intensity. At the same time, possible regulatory options
are also variable, with strategies that involve engaging or
disengaging with emotional events. It seems that being
able to match between core characteristics of regulatory
options and of emotional events may function as a gen-
eral trait that can promote adaptation. Specifically, there
are some highly adverse emotional situations, including
potentially traumatic events, where choosing to disen-
gage may actually promote adaptation (for reviews, see,
e.g., Park, 2010). However, applying disengagement reg-
ulatory options to emotional events that are less intense
and thus tolerable may function as a risk factor for the
development of anxiety disorders (see, e.g., Campbell-
Sills & Barlow, 2007, for a review). Accordingly, it may be
that in these tolerable events choosing to engage with
emotional information for example, by meaning making,
can be more adaptive.

Moving to firefighters one may still ask whether it is
adaptive or even possible to disengage from intense
emotional events that define emergency scenes.
Congruent with our claim that engagement with emo-
tional information should not be considered
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unconditionally adaptive, we suggest that emergency
scenes may similarly pose differing demands. These
demands may also require flexibly choosing between
engagement and disengagement. For example, consider
an emergency scene that includes a building in flames
with trapped burn victims. For the firefighter who is
responsible for putting out the fire, it is probably adap-
tive to fully disengage his or her attention from the burn
victims and to fully attend the flames. Note that we do
not claim that disengagement is always adaptive in high
intensity situations. Rather there are many intense situa-
tions where somewhat counterintuitively disengagement
can be adaptive.

From a methodological point of view, relative to prior
findings that mainly used self-report measures that are
prone to multiple biases, in the current study we evalu-
ated regulatory choice flexibility by using a well-estab-
lished performance-based paradigm (Sheppes et al.,
2011). Furthermore, our paradigm was highly sensitive as
it allowed predicting continuous levels of PTSD symp-
toms. This enhanced sensitivity allowed us to refrain from
relying on the crude dichotomic PTSD diagnostic criteria.
Our approach represents a general shift in the field and
adds to the growing body of research that looks at clinical
disorders as continuous rather than dichotomous entities
(e.g., Cuthbert & Kozak, 2013; Insel et al., 2010).

Our results add to the growing understanding that
individuals with PTSD symptoms may show a broad defi-
cit to flexibly modify their responses according to chang-
ing contextual demands (e.g., Acheson, Gresack, &
Risbrough, 2012; Brewin, Gregory, Lipton, & Burgess,
2010; Levy-Gigi et al., 2012; Levy-Gigi et al., 2015; Levy-
Gigi & Kéri, 2012; Maren, Phan, & Liberzon, 2013). For
example, Levy-Gigi and Kéri (2012) found that individu-
als with PTSD were impaired when asked to flexibly
adapt their visual attention to changing contextual
demands. Levy-Gigi and colleagues (2015) have found
that although individuals with and without PTSD were
equally able to learn that a specific context has a negative
outcome, individuals with PTSD failed to learn that the
same context is associated with a positive outcome when
presented later, as part of a different experimental phase.
This inappropriate contextual processing significantly
correlated with continuous levels of PTSD symptoms.

The current study has several limitations. First,
although our regulatory choice flexibility measure mod-
erated the relationship between duty-related traumatic
exposure and PTSD symptoms, its underlying mecha-
nisms should be further explored in future studies.
Specifically, impaired regulatory choice flexibility can be
the result of inflexible affective responding to stimuli of
different intensities, or due to inflexible regulatory
choices to emotional stimuli (see Gross, Sheppes, & Urry,
2011, for a review). Although the present study cannot

completely determine between these two options, there
are hints against the inflexible affective responding
hypothesis. Specifically, one manifestation of inflexible
affective responding that is typical in PTSD involves
overly intense emotional reactions to aversive stimuli
(Brohawn, Offringa, Pfaff, Hughes, & Shin, 2010; Stevens
et al., 2013). Inflexible, overly intense affective respond-
ing is expected to be associated with very high overall
levels of distraction (Sheppes et al., 2011; Sheppes et al.,
2014), which is one form of regulatory inflexibility. To
test this alternative explanation we repeated our core
analyses where we replaced the regulatory choice flexi-
bility score with overall distraction selection. Results
showed that overall levels of distraction did not moderate
the relationship between exposure time and PTSD symp-
toms, #(68) = 0.20, ns.

A second limitation relates to the interpretation of our
traumatic exposure index, namely years of service.
Although, this measure has been used in several other
studies (e.g., Prati et al., 2012; Regehr et al., 2003;
Shepherd & Wild, 2013; Wagner et al., 1998), several
additional efforts were made in the present study to vali-
date its relation to repeated duty-related traumatic expo-
sure. First, we obtained estimates of actual annual rates
of traumatic events that firefighters in the current sample
were exposed to. Second, we showed that our measure
of duty-related traumatic exposure interacted with regu-
latory choice flexibility to explain PTSD symptoms above
and beyond general traumatic life events. Despite these
efforts, it should be noted that years of service is still a
rather crude measure that cannot be deconstructed to
include only accumulative traumatic exposure. One
example of an inherent correlation is between years of
service and age. Given the multicollinearity between the
two factors, there is no clear way to statistically tease the
two factors apart as any analysis would not provide a
correct estimate of the role of each predictor. At the same
time, it is important to mention that there is no clear evi-
dence that age is a risk factor for PTSD with a majority of
studies that report no effect of age on PTSD in the gen-
eral population (e.g., Bryant, Harvey, Guthrie, & Moulds,
2003; Chan, Air, & McFarlane, 2003; Galea et al., 2003;
Irish et al.,, 2011; for a review, see Heron-Delaney,
Kenardy, Charlton, & Matsuoka, 2013; but see Ditlevsen
& Elklit, 2010) as well as in first responders (e.g., Fullerton,
Ursano, & Wang, 2004; Marmar et al., 2000; Razik, Ehring,
& Emmelkamp, 2013; Wang et al., 2011).

A third limitation relates to the size of the sample. One
potential influence of our limited sample size is that in
the present study we were not able to detect a relation-
ship between IQ and PTSD that was observed in prior
studies (Brandes et al., 2002; Vasterling et al., 2002). In
addition, given that higher IQ is generally regarded as a
protective factor, it is surprising that there was no
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association between IQ and regulatory choice flexibility.
It is important that although all firefighters need to fulfill
certain criteria to be accepted for training, the mean and
variability of IQ scores in our sample (as estimated by the
WAIS-III Vocabulary subtest) were quite similar to the
general population. Hence it seems that the observed
results are not due to restricted IQ range. Although some-
what counterintuitive, these results are congruent with
some recent findings showing that IQ is not related to
other forms of flexibility, namely cognitive flexibility, in
first responders that have been repeatedly exposed to
trauma (e.g., Levy-Gigi et al., 2014; Levy-Gigi & Richter-
Levin, 2014). Despite the difficulty to access and recruit
participants from this unique population, future studies
should aim to recruit a larger sample of participants to
further understand the complex relationship between dif-
ferent predictors of PTSD symptoms.

A fourth limitation is that in the current study we mea-
sured level of PTSD symptoms without referring to time
of onset. Collecting data on onset time of symptoms is
quite challenging in our unique population that by defi-
nition is repeatedly exposed to traumatic events.
Specifically, in the firefighter population it is unlikely that
there is a single isolated point in time in which individu-
als developed PTSD symptoms; rather, it is very likely
that different symptoms evolved following different trau-
matic events.

Finally another possible limitation relates to the cross-
sectional design of our study. Such a design does not
allow to test whether emotion regulation functions as an
antecedent or consequence of PTSD symptoms (see
Kring, 2008, for a review). Specifically, regulatory choice
flexibility can be antecedent to PTSD symptoms and
hence may predict levels of PTSD symptoms across
repeated traumatic exposure. Alternatively, it can be a
consequence of traumatic exposure hence individuals
with higher PTSD symptoms may become less emotion-
ally flexible. Finally, there might be other possible ante-
cedent sources of emotion flexibility and rigidity other
than PTSD symptoms. However, two points are worth
noting. First, whether regulatory choice flexibility is ante-
cedent or consequence of PTSD our study provides a
proof of concept that regulatory choice flexibility is an
important variable in the relationship between duty-
related traumatic exposure and PTSD symptoms. In addi-
tion, one of our control variables (Traumatic Events
Questionnaire) functions as partial antecedent source of
our main duty-related traumatic exposure variable,
because it includes items that relate to general traumatic
exposure during childhood and adolescence, which pre-
cede active duty. Nevertheless, a longitudinal study that
separates the measurement time of regulatory choice
flexibility from traumatic exposure and PTSD symptom-

atology is needed to establish its causal role as a vulner-
ability or consequential factor.

In closing, the present study utilizes a novel concept
of regulatory choice flexibility to shed light on the puz-
zling link between exposure to trauma and PTSD symp-
toms. Specifically, it demonstrates that the ability to
flexibly regulate emotions in accordance with changes in
contextual demands is associated with the tendency to
develop fewer PTSD symptoms over repeated duty-
related exposure to trauma. The study contributes to the
understanding of the central role emotion regulation
plays in traumatic exposure and PTSD symptomatology
and may have important clinical implications.
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