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Abstract

The present study investigated the relationship between trait dissociation and peritraumatic dissociation during acute painful
stimulation. In a sample of 70 undergraduate students, peritraumatic dissociation was induced by means of a cold pressor test,
which basically consists of participants holding an arm in ice water for as long as possible. Results indicate that heightened trait
dissociation scores were related to shorter durations that participants could sustain the task. However, trait dissociation was not
associated with increases in acute dissociative symptoms (i.e., peritraumatic dissociation). These findings are in sharp contrast to
the defensive function ascribed to both types of dissociation and also the commonly held assumption that peritraumatic and trait
dissociation are intimately linked.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

More than 100 years ago, Janet (1889) coined the
term of psychological dissociation in his book L'Auto-
matisme Psychologique to denote a defensive response
to psychological trauma. Following a tradition that
started with Janet, recent clinical literature emphasizes
the defensive properties of dissociation (Sanders and
Giolas, 1991; Classen et al., 1993; Zlotnick et al., 1996;
Gershuny and Thayer, 1999).

It is widely assumed that dissociative experiences are
triggered by the acute stress that accompanies motor
vehicle accidents (Lanius et al., 2003), rape (Griffin et al.,

1997), or other traumatic experiences. These acute
dissociative experiences have been termed peritraumatic
dissociation and involve alterations in cognitive and
perceptual functioning when faced with a traumatic event
(Candel and Merckelbach, 2004). During such an event,
depersonalization, derealization, narrowing of attention,
time distortion, confusion, and psychogenic amnesia
might occur (Spiegel and Cardena, 1991). Peritraumatic
dissociation is considered a “partially adaptive response to
trauma” (Ladwig et al., 2002, p. 41), as it is assumed to
protect victims of psychotraumatic events against the
overwhelming exposure to threatening stimuli. However,
many authors (e.g., van der Kolk and van der Hart, 1989)
believe that these experiences hamper processing of
trauma-related memories, thereby promoting future
posttraumatic stress disorder (PTSD).

Following Janet (1889), it is also widely believed that
peritraumatic dissociative phenomena during acute
aversive experiences might take a more chronic course
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and then evolve into trait-like experiences— sometimes
referred to as trait (i.e., persistent) dissociation. This
would mean that peritraumatic dissociation should
promote the habitual use of dissociation as a response
to even minor stressors (Gershuny and Thayer, 1999).
By this view, peritraumatic dissociation represents the
pathway to trait dissociation and this notion implies that
peritraumatic and trait dissociation are intimately linked
and represent the manifestation of a common (defense)
mechanism.

Interestingly, evidence is accumulating that peritrau-
matic dissociative experiences might be a common and
non-pathological response during acute stress. For
example, Sterlini and Bryant (2002) demonstrated that
one third of their healthy participants reported substan-
tial levels of peritraumatic dissociation during their first
skydive, whereas Morgan et al. (2001) reported that
during stressful army survival training 96% of the
soldiers had dissociative experiences. In addition,
Leonard et al. (1999) found that even under non-
stressful situations, such as dot-staring or the adminis-
tration of pulsed photic and audio stimulation, disso-
ciative experience can be readily elicited in healthy
participants. In line with the notion that trait and
peritraumatic dissociation are interrelated, these authors
reported that individuals scoring high on trait dissoci-
ation, as indexed by the Dissociative Experiences Scale
(DES; Bernstein and Putnam, 1986), also reported more
dissociative responses during these procedures as
compared with participants scoring low on the DES.
In contrast, Sterlini and Bryant (2002) found that trait-
like dissociative tendencies, as measured by the
Tellegen Absorption Scale (TAS; Tellegen and Atkin-
son, 1974), do not predict peritraumatic dissociation
during skydiving.

The aim of the present study was to investigate
whether trait dissociation and peritraumatic dissociation
are intimately related, as is often assumed in the clinical
literature (van der Kolk and van der Hart, 1989; Holmes
et al., 2005). We induced physiological stress by means
of a cold pressor test (CPT; Bohus et al., 2000), so as to
evoke peritraumatic dissociative responses.1 If trait
dissociation and peritraumatic dissociation are indeed
interrelated, one would expect that individuals who
score high on trait dissociation would also exhibit
heightened levels of peritraumatic symptoms during the
CPT. Moreover, as the more pathological manifestations
of trait dissociation (i.e., amnesia and depersonaliza-
tion), as opposed to the benign (i.e., absorption) ones,

are thought to be indicative of traumatic etiology, we
hypothesized that the overlap between trait dissociation
and peritraumatic dissociation would be carried by
individual differences in amnesia and depersonalization.
We also investigated whether these dissociative symp-
toms might be functional. If dissociation is, indeed, the
manifestation of a defense mechanism, this would imply
that individuals who dissociate extensively during the
CPT should be capable of enduring the task longer.
Interestingly, the only study (Agargun et al., 1998) that
explored the relationship between pain and trait
dissociation found the opposite pattern, with high-DES
individuals having reduced pain tolerance levels.

2. Method

2.1. Participants

Participants were 70 undergraduate (47 women)
students enrolled at Maastricht University. Their mean
age was 21.57 years (S.D.=2.93; range: 19 to 35 years).
Participants gave written informed consent and received
a small financial compensation for their participation.
The study was approved by the standing ethical
committee of the Faculty of Psychology, Maastricht
University.

2.2. Psychometric instruments

Dissociative Experiences Scale (DES; Cronbach's
alpha=0.92; Bernstein and Putnam, 1986). The DES is
a self-report scale asking respondents to indicate on 100-
mm Visual-Analogue Scales to what extent they
experience 28 dissociative phenomena in daily life.
Examples of such phenomena include feelings of
depersonalization, derealization, and psychogenic am-
nesia. A total DES score can be obtained by averaging
all items. In a meta-analysis, van IJzendoorn and
Schuengel (1996) provide evidence for the sound
psychometric properties of the DES. In addition to the
total DES score, we calculated separate subscale scores
following the three-factor solution proposed by Ross et
al. (1995), Sanders and Green (1994), and Carlson et al.
(1991). These were the subscales amnesia (Cronbach's
alpha=0.79), absorption and imaginative involvement
(Cronbach's alpha=0.84), and depersonalization and
derealization (Cronbach's alpha=0.74).

PeritraumaticDissociative ExperiencesQuestionnaire
(PDEQ; Marshall et al., 2002). The PDEQ is the most
widely used self-report measure of peritraumatic disso-
ciative reactions and consists of eight items. These items
quantify the amount of acute dissociation that people

1 The term “peritraumatic dissociation" in the present context does
not imply that the cold pressor task is a traumatic event.
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experience during a specific event. Respondents are asked
to indicate on a 5-point scale (anchors: 1=not at all true,
5=extremely true) to what extent they experienced
particular dissociative symptoms (e.g., “I felt confused
or couldn't make sense of what was happening”). During
the present study, the Dutch translation of the modified
version was employed (Marshall et al., 2002). This
version of the PDEQ possesses adequate internal
consistency, test–retest reliability, and convergent–diver-
gent validity (Marshall et al., 2002). The PDEQ was
administered twice, once before (Cronbach's alpha=
0.79) and once after (Cronbach's alpha=0.81) partici-
pants had been exposed to the CPT.

2.3. Cold pressor test

The cold pressor test (CPT) was selected as an
ethical, low-risk procedure to expose participants to
painful stressors (Bohus et al., 2000). The CPT is a
widely used technique in medical research and induces a
robust and reliable stress response (Cahill et al., 2003;
Mitchell et al., 2004). Following the typical CPT
procedure, participants in the current study were
instructed to hold their dominant arm up to the elbow
as long as possible in ice-cold water (with a maximum
of 4 min). Water temperature was maintained at 1–3 °C.

2.4. Procedure

Participants were tested individually in the laboratory
with an experimenter present. Firstly, the DES and a first
PDEQ measure were administered. Participants were
instructed to relate the PDEQ to the last 4min before they
arrived at the laboratory (i.e., PDEQ1), such that it
served as a baseline measure of acute dissociative
symptoms before our experimental manipulation. Next,
participants had to complete an unrelated working
memory test that served as a filler task. After completion
of this task, participants were exposed to the CPT. The
time (in s) that participants tolerated the CPT was
recorded. Subsequently, participants completed the
PDEQ again (i.e., PDEQ2). This time, however, the
PDEQ pertained to their experiences during the CPT.
Finally, participants were fully debriefed and thanked for
their participation.

2.5. Data analysis

Statistical analyses were performed using SPSS
software. Cronbach's alpha coefficients were calculated
to estimate the DES's and PDEQ's internal consistency.
PDEQ scores before the CPT and after the CPT were

compared by means of an independent t-test. As the
average time participants could tolerate the CPT was
distributed non-normally, we performed a log-
transformation.2 Pearson product–moment correlations
were calculated between the DES, PDEQ, and the time
participants could tolerate the CPT. To test the hypothesis
that trait dissociation is related to an increase of
peritraumatic dissociation under acute stress, we calcu-
lated partial correlations between the DES and its
subscales and the PDEQ after the CPT (i.e., PDEQ2),
while statistically controlling for acute dissociation
before the CPT (i.e., PDEQ1). Moreover, two separate
forward stepwise multiple regression analyses were
conducted. In a first analysis, the unique influence of
both acute dissociation before the CPT (i.e., PDEQ1) and
trait dissociation as represented by the DES and its
subscales on peritraumatic dissociation after the CPT
(PDEQ2) was quantified. In a second analysis, the unique
influence of trait dissociation and acute dissociation
before (PDEQ1) and after the CPT (PDEQ2) on tolerance
times was investigated. Moreover, both analyses offered
the possibility to control for gender and age.

3. Results

Mean DES and PDEQ scores before (PDEQ1) and
after the CPT (PDEQ2) were 14.46 (S.D.=9.25, range
0.89 to 40), 9.36 (S.D.=2.55, range 8 to 19), and 11.60
(S.D.=4.39, range 8 to 27), respectively. Mean scores
on the DES's amnesia, absorption, and depersonaliza-
tion subscales were 9.58 (S.D.=8.42), 23.31 (S.D.=
13.36), and 6.39 (S.D.=7.13), respectively. Peritrau-
matic dissociation, as measured by the PDEQ, signifi-
cantly increased after theCPTcomparedwith the baseline
measure of acute dissociative symptoms, t(69)=4.87,
Pb0.01, partial η2 =0.26. This shows that the CPT
succeeded in inducing heightened levels of peritraumatic
dissociative symptoms in our participants.

Table 1 presents Pearson product–moment correla-
tions between the DES and the PDEQ. DES scores were
related to both the PDEQ administered before and after
the CPT. Partial correlations between the DES total
score, the DES amnesia and depersonalization subscale,
and the PDEQ2 that controlled statistically for acute
dissociation before the CPT were non-significant (all
P'sN0.18). The absorption subscale of the DES was,
however, significantly related to the increase in
peritraumatic dissociation after controlling for acute
dissociation before the CPT (see Table 1).

2 A similar correlational pattern was obtained when CPT tolerance
was subjected to a square-root transformation.
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To investigate relationships between pain tolerance,
peritraumatic dissociation, and (more) clinically rele-
vant levels of dissociative experiences, we extracted two
subsamples from our original sample, namely a low
dissociators group (DESb10) and a high dissociators
group (DESN25). Note that the cut-off used for
selecting the high-DES group corresponds with recom-
mendations in the clinical literature (e.g., Draijer and
Boon, 1993). This approach resulted in a high-DES
(N=11) and a low DES (N=28) group with mean DES
scores of 30.88 (S.D.=4.66) and 6.34 (S.D.=2.69),
respectively. Next, we investigated whether the high-
DES group would exhibit more pronounced acute
dissociative symptom than the low DES group. A
univariate analysis of variance with DES groups as
between-subjects factor, acute dissociation before the
CPT as covariate (i.e., PDEQ1), and peritraumatic
dissociation after the CPT (i.e., PDEQ2) as dependent
variable did not yield a significant difference between
the high- and the low-DES group, F(1,36)=0.70,
PN0.05.

Forward stepwise multiple regression analysis with
peritraumatic dissociation after the CPT as dependent
variable indicated that the PDEQ1 accounted for 23%,
while participants’DES-absorption scores accounted for
a further 4% of the variance in peritraumatic dissocia-
tion (i.e., PDEQ2; see Table 2). Moreover, age and
gender were unrelated to peritraumatic dissociation after
the CPT.

The average time participants could endure the CPT
was 138.25 s (S.D.=91.83, range 18 to 240 s). Pearson
product–moment correlations between trait dissocia-
tion, peritraumatic dissociation, and log-transformed
CPT tolerance times are presented in Table 1. While trait
dissociation, as measured by the DES, was inversely
related to the time participants could endure the task,
peritraumatic dissociative symptoms appeared to be

unrelated to tolerance times. An independent t-test
comparing endurance times for high-DES (N25) and
low-DES (b10) participants yielded similar results, with
high dissociators tending to have shorter tolerance
times, an effect that was borderline significant, t(37)=
1.96, P=0.06. Moreover, participants in the upper
quartile (N=16, M=18.19, S.D.=4.31) of the PDEQ2
could not endure the CPT longer than participants in the
lowest quartile (N=19, M=8, S.D.=0), t(33)=0.63,
PN0.05. Note that PDEQ levels in our upper quartile
group approach levels reported by individuals severely
traumatized through community violence (e.g., Jaycox
et al., 2003).

Table 2 also summarizes the results of the forward
stepwise multiple regression analysis with endurance
times as dependent variable. This analysis indicates that
gender accounted for 11%, while participants’ DES
scores accounted for a further 4% of the variance in

Table 2
Summary of forward stepwise regressionswith peritraumatic dissociative
experiences after the CPT (i.e., PDEQ2) and the log-transformed time the
participants could endure the test (i.e., duration) as dependent variable in
an undergraduate sample (N=70)

Dependent variable Adjusted
R2

B SE Beta t P

PDEQ2a PDEQ1 0.23 0.69 0.11 0.40 3.64 0.00
DES-
absorption

0.27 0.01 0.01 0.24 2.19 0.03

Durationb Gender 0.11 −0.62 0.21 −0.33 −3.00 0.00
DES 0.15 −0.02 0.01 −0.23 −2.05 0.04

The variables in the forward stepwise regression were:
aGender, age, Dissociative Experiences Questionnaire (DES) and DES
amnesia, absorption, and depersonalization subscales, Peritraumatic
Dissociative Experiences Questionnaire prior to the Cold Pressor Task.
bGender, age, Dissociative Experiences Questionnaire (DES) and DES
amnesia, absorption, and depersonalization subscale, Peritraumatic
Dissociative Experiences Questionnaire before and after the Cold
Pressor Task.

Table 1
Pearson correlations between the Dissociative Experiences Scale (DES), the amnesia, absorption, and depersonalization subscales of the DES, the
Peritraumatic Dissociative Experiences Questionnaire before (PDEQ1) and after (PDEQ2) the cold pressor test, and the log-transformed time
participants could tolerate the test (duration) in an undergraduate sample (N=70)

DES Amnesia Absorption Depersonalization PDEQ1 PDEQ2 PDEQ2partial

DES – 0.16
Amnesia 0.89 ⁎ – 0.08
Absorption 0.90 ⁎ 0.67 ⁎ – 0.26 ⁎

Depersonalization 0.72 ⁎ 0.59 ⁎ 0.57 ⁎ – 0.11
PDEQ1 0.39 ⁎ 0.28 ⁎ 0.37 ⁎ 0.54 ⁎ – –
PDEQ2 0.32 ⁎ 0.21 0.39 ⁎ 0.35 ⁎ 0.49 ⁎ – –
Duration −0.25 ⁎ −0.27 ⁎ −0.22 −0.13 −0.17 −0.08 0.00

Partial correlations with the PDEQ2 while controlling statistically for acute dissociation before the CPT (i.e., PDEQ1) are also presented
(PDEQ2partial).
⁎ Correlation is significant at the 0.05 level (2-tailed).
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endurance times. More specifically, men could endure
the CPT better than women, and heightened levels of
trait dissociation were associated with shorter endurance
times. It is worthy of note that the gender-DES
interaction was not significant.

4. Discussion

The most important findings of our study can be
catalogued as follows: Firstly, the CPT successfully
induced peritraumatic dissociation, as shown by an
increase in acute dissociative symptoms. Secondly, trait
dissociation was related to acute dissociation, both
before and after our manipulation. However, of the DES
subscales, only the absorption subscale was related to
peritraumatic dissociation after the CPT manipulation,
while all other measures of dissociation were, at least in
this sample of undergraduate students, unrelated to acute
dissociative responses. Thirdly, in stark contrast to the
notion that trait dissociation represents a defensive
mechanism, high levels of trait dissociation were related
to shorter rather than longer times for which participants
could endure the CPT. Fourthly, this pattern of findings
remained essentially unchanged when our analyses were
based on more clinically relevant groups, that is,
individuals scoring above the clinical cut-off of the
DES or individuals within the upper quartile of the
PDEQ.

Contrary to the notion that dissociation serves a
defensive purpose, low dissociators could endure CPT-
induced pain longer than high dissociators. While being
at odds with widespread beliefs about the function of
dissociation as an adaptive defense (e.g., Steinberg,
2001; Holmes et al., 2005), this finding is in line with
the only other published study that investigated the link
between dissociation and pain (Agargun et al., 1998).
The negative relationship between dissociation and pain
tolerance concurs with other findings from our labo-
ratory. In one study, for example, we found heightened
levels of dissociation to be related to hyper-responsivity
to an emotional video fragment (Giesbrecht et al.,
2007a). In another study (Giesbrecht et al., 2007b), the
defensive properties of dissociation were investigated
with the Trier Social Stress Test (Kirschbaum et al.,
1993), which is a reliable laboratory procedure to
induce psychological stress. In that study, high dis-
sociators reported experiencing more subjective stress
than did low dissociators. In sum, these findings seem
to indicate that dissociation might not be adaptive, at
least not in these laboratory contexts. Assuming that
defense mechanisms are either adaptive or maladaptive,
dissociation in the laboratory context might reflect a

maladaptive mechanism or might be no defense me-
chanism at all. However, our approach does not allow
ruling out either possibility. Alternatively, one could
argue that dissociation is adaptive with respect to CPT
endurance in that individuals would have been able to
endure the CPT for an even briefer period without their
learned capacity to dissociate. This interpretation of our
data is not persuasive as it implies that individuals high
on trait dissociation should have been successful using
dissociation. On the contrary, state dissociation was
unrelated to times participants could endure the CPT.

The present findings contribute to our understanding
of the (proposed) relationship between trait and peri-
traumatic dissociation. They clearly illustrate that the
link between trait and peritraumatic dissociation is
complex: the constructs are related to one other, but
neither dissociative experiences in general nor the
pathological facets of dissociation can predict changes
in acute dissociation. This is in line with Sterlini and
Bryant (2002), who found that hyperarousal and to a
lesser extent anxiety, but not trait dissociation, contrib-
uted to peritraumatic dissociation during skydiving.
However, both Sterlini and Bryant's (2002) study and
our study relied on healthy volunteers. On the other
hand, the finding in our study remained essentially the
same when comparisons were limited to individuals
with DES levels above the clinical cut-off for dissocia-
tive disorders (Draijer and Boon, 1993) and individuals
with low dissociation levels. Nevertheless, our findings
cannot be easily generalized to severely traumatized
individuals with prominent dissociative symptomatolo-
gy. For example, it is possible that our healthy
participants have simply not acquired the tendency to
dissociate during stressful events, because most of them
have never experienced a severe traumatic event.
However, surveys have found prevalence rates of
childhood abuse that do not support this assumption.
Unfortunately, childhood abuse is rather common, in
both undergraduate and college samples. For example,
17% of college students report childhood sexual abuse
in the form of sexual intercourse (Rind et al., 1998).
Given these estimates, it is unlikely that our sample had
a background that was largely free of traumatic
experiences. Self-reported trauma was, however, not
tapped in the current study. Therefore, the links between
both types of dissociation, traumatic experiences, and
pain tolerance warrant further study, preferably in
clinical samples.

Another limitation of the present study might be that
we employed a moderately stressful task of a limited
duration. Consequently, theCPTmight not have been able
to elicit substantial levels of peritraumatic dissociation.
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Although this represents an important limitation of our
study, there are two reasons why our findings are
informative. Firstly, our findings parallel those of Sterlini
andBryant (2002), who studied peritraumatic dissociation
during an extremely distressing event (i.e., first parachute
jump). Secondly and more importantly, while our own
study relied on a moderately distressing task, a substantial
minority of our participants exhibited a degree of
peritraumatic dissociation that approached levels reported
in studies carried out in naturalistic settings, such as in
victims of community violence (Jaycox et al., 2003).
When we restricted our analyses to the subsample of
individuals who dissociated extensively during the CPT,
our pattern of findings did not change. Nevertheless, our
findings warrant replication in clinically relevant groups
such as victims of traffic accidents.

To conclude at least in our sample of undergraduate
students, trait dissociation did not possess any adaptive
defensive (i.e., pain-reducing) properties. In fact, the
contrary appeared to be true. The current study adds to a
body of findings that is difficult to reconcile with the
alleged defensive function of trait dissociation (Candel
et al., 2003; Merckelbach and Jelicic, 2004).
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