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Association of Trauma, Posttraumatic Stress Disorder, and
Experimental Pain Response in Healthy Young Women
Lydia Gómez-Pe´rez, PhD* and Alicia E. López-Martı´nez, PhDw

Background: Evidence of pain alterations in trauma-exposed individuals has been found. The presence of posttraumatic stress
disorder (PTSD) may be explaining these alterations, as some of
the psychological characteristics of PTSD are hypothesized to increase pain response.
Objectives: To examine diﬀerences in pain response and in certain
psychological variables between trauma-exposed women (TEW)
with PTSD, TEW without PTSD, and non–trauma-exposed
women (NTEW) and to explore the role of these psychological
variables in the diﬀerences in pain response between the groups.
Methods: A total of 122 female students completed a cold pressor
task (42 TEW with PTSD, 40 TEW without PTSD, and 40
NTEW). Anxiety sensitivity, experiential avoidance, trait and state
dissociation, depressive symptoms, state anxiety, catastrophizing,
and arousal were assessed.
Results: TEW with PTSD reported signiﬁcantly higher pain unpleasantness than NTEW, but not more than that of TEW without
PTSD. They also presented higher trait dissociation, state anxiety,
depressive symptoms, and skin conductance than the other 2
groups and higher anxiety sensitivity than TEW without PTSD.
TEW without PTSD reported more pain unpleasantness than
NTEW, but they recovered faster from pain. However, these differences were not explained by any psychological variable.
Conclusions: The results suggest that although trauma-exposed individuals are not more sensitive to painful stimulation, they evaluate
pain in a more negative way. Exposure to trauma itself, but not to
PTSD, may explain the diﬀerences found in pain unpleasantness.
Key Words: PTSD, trauma, pain response, psychological variables,
cold pressor task
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E

vidence that trauma exposure increases the risk of chronic
pain has been recently reported.1,2 Furthermore, alterations in pain sensitivity have been observed in trauma-exposed individuals (TEI).3–5 The presence of posttraumatic
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stress disorder (PTSD) may explain these alterations.6–8 In
fact, empirical evidence suggests that some of the psychological characteristics of PTSD may increase pain response
[ie, anxiety sensitivity (AS), experiential avoidance (EA),
dissociation, state anxiety, depression, catastrophizing, perceived, and physiological arousal].9–13 However, the ﬁndings of the few studies examining pain response in individuals
with PTSD are contradictory,14 with results pointing to both
increased15,16 and decreased16–18 pain sensitivity. For example, some researchers have found lower pain intensity in response to heat stimulation among individuals with PTSD,17,18
whereas others have reported higher pain intensity among
these individuals.16 Similarly, higher16,18 and lower15 pain thresholds have both been found among individuals with PTSD,
indicating decreased and increased pain sensitivity, respectively. Results indicating no alterations in pain sensitivity
in PTSD individuals have also been found.19 Moreover, the
association between the above-mentioned psychological variables and the pain experience has not yet been examined in
individuals with PTSD.
In addition, most previous studies have been conducted with military samples in which the presence of serious injuries, chronic pain, and other health problems, as
well as psychological disorders, may be overrepresented.
These factors may explain the inconsistencies observed in
the results.14 Furthermore, TEI with and without PTSD
have been compared with healthy controls in only 1
study.18 Studies including TEI with and without PTSD are
important, as trauma exposure may lead to pain alterations
by mechanisms diﬀerent to those of PTSD (eg, other anxiety disorders and depression). In addition, studies have
usually investigated victims of a single type of trauma exposure (e.g., combat veterans and victims of sexual abuse),
rather than considering the wider spectrum of traumatic
events a person may have experienced over their lifetime,
which limits the generalizability of results and may decrease
reliability when assessing trauma exposure.20 Furthermore,
with the exception of the study of Santana et al (written
personal communication)—in which participants with
PTSD reported lower pain tolerance during a cold pressor
task—mechanical or thermal superﬁcial pain stimulation
have usually been used, instead of experimental pain
models producing prolonged and deep pain, such as the
cold pressor. Therefore, studies in which diﬀerent pain
modalities are used are needed.14 In addition, sex and
gender are also potentially confounding factors that need to
be taken into account in these types of studies.14 Evidence
supporting sex and gender diﬀerences in pain modulation
between men and women have been found in previous
studies.21–23 Examining pain alterations in trauma-exposed
women (TEW) is especially important, as both PTSD and
chronic pain are more prevalent among women.24
Therefore, the aims of this study were: ﬁrst, to examine
diﬀerences in the pain response between TEW with PTSD,
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TEW without PTSD, and non–trauma-exposed women
(NTEW) during a cold pressor task. Exposure to a broad
range of traumatic situations was assessed. Second, to explore
diﬀerences between the 3 groups in AS, EA, dissociation,
state anxiety, depression, catastrophizing, and perceived as
well as physiological arousal. Third, to explore the role of
these psychological variables in the diﬀerences in pain response found between the groups. Finally, the relationship
between posttraumatic stress symptoms and pain response
was examined among the TEW. We hypothesized that TEW
with PTSD would report increased pain experience, as well as
higher scores for each of the psychological variables assessed,
than TEW without PTSD and NTEW. Diﬀerences between
the TEW without PTSD and NTEW in any of the variables
were not expected. Among the TEW, positive relationship
between PTSD symptoms and pain experience was expected.
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PTSD Symptoms

The DTS26,32 was developed to assess the severity and
frequency of the 17 PTSD symptoms found in DSM-IV
and to assess treatment outcome. It has been adapted into
Spanish.33 It is composed of 2 scales ranging from 0 to 4.
The DTS can diﬀerentiate patients with PTSD and partial
PTSD from patients without PTSD in the general population and provides normative population data.34 It has
good reliability and validity properties, and diagnostic assessment using the DTS provides reasonable accuracy
compared with the Structured Clinical Interview for DSMIII-R.35 Given a score of 40, the positive predictive value,
negative predictive value, and eﬃciency are 0.92, 0.79, and
0.83, respectively.32 TEW were assigned to the groups with
and without PTSD according to their DTS scores at the
time of the experimental session.

Psychological Pain-related Variables

MATERIALS AND METHODS
Participants and Procedures
All study procedures were approved by the University
of Málaga Institutional Review Board. Potential participants were identiﬁed through a screening session conducted
at the Psychology Faculty of the University of Málaga, in
which trauma exposure was assessed using the Stressful Life
Event Screening Questionnaire Revised (SLESQ-R),25 and
PTSD symptoms were assessed using the Davidson Trauma
Scale (DTS).26 Selected participants were contacted by
phone and invited to participate in a single individual session lasting approximately 1 hour. Before participation,
informed consent was obtained. During this session, PTSD
symptoms and trauma exposure were again assessed, as the
experiments were conducted approximately 9 months after
the screening session. The ﬁnal sample comprised 122 female
students: 42 TEW with PTSD (mean age = 20.84; SD = 5),
40 TEW without PTSD (mean age = 21.05; SD = 3.57),
and 40 NTEW (mean age = 19.66; SD = 3.25).

Measures
Sociodemographic Characteristics and Trauma
Exposure
Sociodemographics and information regarding presence of chronic pain, menstrual phase,27,28 oral contraceptive use, smoking habits, time of day the experiment was
conducted, and any participation in similar experiments29
was collected. Trauma exposure was assessed using the
SLESQ-R,25 designed to identify criterion-A traumatic
events in non–treatment-seeking samples and to minimize
the reporting of subthreshold events.30 It has very good
test-retest reliability and convergent validity and provides
good discrimination between criterion-A and non-criterionA events.30 As it does not assess criterion-A2 of the PTSD
diagnosis, participants were asked to rate from 0 (“Not at
all”) to 10 (“extreme intensity”) the fear experienced during
the event and their feelings of helplessness. Criterion-A2
was considered fulﬁlled when a participant responded with
a score of 8 or more to the fear or helplessness scales.31
Thus, a participant was considered to have been exposed to
traumatic events when she answered Yes to one of the
SLESQ-R items and when she scored 8 or more on the fear
or helplessness scales.
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The Dissociative Experiences Scale36 was used to assess trait dissociation. Both the original instrument37 and its
Spanish version38 present good psychometric properties.
The peritraumatic dissociative reactions were assessed
with the Peritraumatic Dissociative Experiences Questionnaire Modiﬁed.39 It can be used to quantify the amount of
acute dissociation that people experience during a speciﬁc
event. It has good internal consistency, test-retest reliability, and convergent-divergent validity.39
The Anxiety Sensitivity Index (ASI) Taxon Scale40
contains 8 items, namely those ASI items that best discriminated between taxometrically based dichotomous class
membership. It presents signiﬁcant incremental validity
above and beyond the dimensional full-scale ASI total
score.40,41 As the latter score does not account for any
unique variance above and beyond the ASI Taxon Scale in
relation to PTSD,40 we used the ASI Taxon Scale and not
the full-item total ASI score. The Spanish version of the
ASI is fully equivalent to the original.42,43
The Acceptance and Action Questionnaire44 was used
to measure the tendency to engage in emotional avoidance.
Higher scores on the Acceptance and Action Questionnaire
have been associated with greater general psychopathology.44 This 9-item questionnaire and its Spanish version has
good psychometric properties.45
Depressive symptoms were assessed with the Center
for Epidemiologic Studies Depression Scale (CES-D).46
CES-D items are endorsed on a 4-point scale ranging from
0 (Never or few) to 3 (Uusually). Both the original and the
Spanish version of this questionnaire46,47 have good psychometric properties.48,49
State anxiety was assessed with the state anxiety scale
of the State-Trait Anxiety Inventory.50 The Spanish version
of this scale51 has adequate validity and reliability. We
modiﬁed its instructions to ask for the anxiety experienced
during the previous week.
To assess any catastrophizing experienced during the
cold pressor test, the Spanish version52 of the Pain Catastrophizing Scale53 was adapted to the experimental situation. The questionnaire has good internal consistency,
construct validity, and temporal stability.53 Situation-speciﬁc
catastrophizing has shown to correlate more strongly with
experimental pain outcomes than standard assessments of
pain catastrophizing.54,55 This modiﬁed version presented an
internal consistency of 0.83 (Cronbach-a).
Perceived arousal was assessed using an 11-point selfreport rating numerical scale ranging from 0 (“Nothing”) to
r
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10 (“A lot”) in which the participants were asked “How
stressful was the experimental procedure for you?”

Induced-pain Procedure: Cold Pressor Task
A cold pressor task was conducted to induce pain in
the participants. The same experimenter tested all the participants. The cold pressor device consisted of 2 metal
containers measuring approximately 50 30  30 cm. One
of the containers was ﬁlled with warm water at 371C and
the other with cold water maintained between 1.5 and 31C,
which was ﬁtted with a pump providing circulation to
prevent heat building up around the immersed hand. The
participants ﬁrst placed their nondominant hand up to their
forearm in the warm water for 2 minutes, to ensure that the
arms of all the participants had the same baseline temperature, and then they transferred their hand to the cold water
container. Participants were asked to try to keep their arm
in the cold water for as long as possible but were told that
they could remove it at any time if they could no longer
tolerate the pain. They were not allowed to keep their hand
in the cold water for >3 minutes56,57 but were not informed
of this upper time limit.
During the procedure, several outcomes were assessed
as indicators of the pain response: pain threshold (amount
of time until the participant started to feel pain after introducing their hand into the cold water), pain tolerance
(amount of time the participant managed to keep her hand
immersed in the water), and time to recover from pain (time
taken to report the cessation of pain once the task ﬁnished).
Pain intensity and pain unpleasantness were also assessed at
the end of the task, using two 11-point numerical rating
scales ranging from 0 (no pain/unpleasantness) to 10 (the
worst possible pain/unpleasantness). To clarify the diﬀerence between pain intensity and pain unpleasantness, we
provided participants with instructions similar to those
given by other authors.58 Speciﬁcally, pain intensity was
described as being analogous to the volume of music, and
pain unpleasantness was described as being analogous to
how much the participant likes the music.

Physiological Arousal
A LabLinc V physiological data recording system
(Coulbourn Instruments, USA) was used to assess heart
rate (HR) and skin conductance (SC) at baseline and during
the ﬁrst 9 seconds of exposure to the cold water.15,59
WINDAQ software (DATAQ Instruments) was used. SC
was measured using 2 reusable 8-mm surface electrodes
(AgCl) placed over the medial phalanx of the ring and
middle ﬁngers of the nondominant hand.

Data Analysis
Data analysis was conducted using SPSS, version 16.0.
A 1-way multivariate analysis of covariance (MANCOVA)
was performed considering pain threshold, pain tolerance,
pain intensity, pain unpleasantness, and time to recover from
pain as dependent variables. Conducting the experiment
during the morning/afternoon, menstrual phase, and smoking were considered as covariates. Univariate analyses were
also performed. As pooled within-cell correlations, adjusted
for independent variables, were in excess of 0.30,60 and there
were theoretical and practical reasons to prioritize the dependent variables, a Roy-Bargmann stepdown analysis was
also conducted. To examine which groups signiﬁcantly differed, post hoc comparisons were performed. The power
(1-a) of the global eﬀect of the MANCOVA was calculated
r
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using GPower software.61 It was 0.99 for detecting a small
eﬀect size of f2 = 0.1 (ie, 99% of chance of ﬁnding a signiﬁcant eﬀect that actually exists in the population).
To examine diﬀerences between groups in the psychological variables assessed, a 1-way multivariate analysis of
variance (MANOVA) with sequential adjustment for nonorthogonality was performed. Univariate analyses and a
Roy-Bargmann stepdown analysis were conducted. The
dependent variables were introduced in the following order:
AS taxon, EA, trait dissociation, depression, state anxiety,
state dissociation, catastrophizing, and perceived arousal.
Therefore, the AS taxon was tested using a univariate
analysis of variance, EA was tested using an analysis of
covariance (ANCOVA) in which AS was introduced as a
covariate, trait dissociation was tested with an ANCOVA
using both AS and EA as covariates, and so on. Then, post
hoc tests were performed. The statistical power for the
global eﬀect of the MANOVA was 0.88 for ﬁnding a
moderate eﬀect size of f2 = 0.25.
To examine group diﬀerences in physiological arousal,
2 ANCOVAS were conducted with HR and SC during the
ﬁrst 9 seconds of cold water immersion, respectively, as the
dependent variables. Baseline HR and SC as well as room
temperature and humidity were considered as covariates.
The statistical power for the global eﬀect was 0.68 for
ﬁnding a moderate eﬀect size of f2 = 0.25.
Finally, to examine the relationship between PTSD
symptoms and pain experience among the TEW, zero-order
correlations between PTSD symptoms (total DTS scores as
well as DTS scores in hyperarousal, reexperience, and
avoidance/numbing) and pain variables (pain thresholds, pain
tolerance, pain intensity, pain distress, pain unpleasantness,
and time to recover from pain) were conducted.

RESULTS
Screening Session
A total of 692 undergraduate university students (142
men and 550 women) participated in the screening session.
Of these, 372 (297 women and 75 men) reported trauma
exposure. Those trauma exposure students with DTS
scoresZ40, suggesting PTSD diagnosis, namely 104 individuals (85 women and 19 men) were invited to participate. Unfortunately, it was only possible to contact 4 of the
19 men. Thus, only the women were included in the study.
From the 85 female students with DTS scores suggesting
PTSD, 52 accepted to participate. In addition, 80 female
students who reported exposure to at least 1 traumatic situation during their life and who presented DTS scores < 40
were contacted, and 68 of them accepted participation.
Finally, from a sample of 140 women who had never been
exposed to a traumatic situation, 81 were invited to participate. In this case, the women were selected only when
they responded negatively to all the items of the SLESQR.25 Of these, 10 participated in a simulation that was
conducted to ensure that all devices were functioning correctly and as training for the researcher, and 40 participated
in the ﬁnal experimental session.
At the time of the experiment, the TEW completed the
DTS again and were regrouped according to their DTS
scores at this time. Therefore, those women scoring >40 on
the DTS32 at the time of the experiment were included in
the groups of TEW with PTSD (n = 42), whereas those
scoring between 10 and 33 on the DTS were included in
the group of TEW without PTSD (n = 40), and 40 female
www.clinicalpain.com |
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students were included in the NTEW. TEW with DTS
scores below 10 or between 33 and 40 were not considered
in the analyses (Fig. 1).
The sample of TEW (with or without PTSD) was
characterized by exposure to diﬀerent kinds of traumatic
situations, which—together with their DTS scores—are
presented in Table 1. There were no statistically signiﬁcant
diﬀerences between groups in the frequency of exposure to
the diﬀerent categories of traumatic situations. CES-D
means (SD) were 14.58 (7.91) for the NTEW, 14.1 (6.82) for
the TEW without PTSD, and 23.17 (9.20) for the TEW with
PTSD.

Preliminary Analysis
No multivariate outliers were found. Transformations
were performed to eliminate the potential eﬀects of several
univariate outliers and to improve the distributions of the
variables,60 that is, the logarithm of pain thresholds, pain
tolerance, time to recover from pain, the reverse of pain
distress, and the root square of the reverse of pain intensity.
Regarding psychological and physiological variables, the
root square of depression, trait dissociation, and SC were
calculated, the logarithm of HR was computed, and state
dissociation was reversed. Assumptions of normality, homogeneity of variance-covariance matrices, linearity, and
multicollinearity were applied to both the MANCOVA
and the MANOVA. The overall homogeneity of regression
and homogeneity of regression for the stepwise analyses
were satisﬁed for the MANCOVA. In the case of the
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MANOVA, homogeneity of regression was not satisﬁed for
either depression or perceived arousal variables of the
stepdown analyses. They were therefore extracted from the
analysis, and diﬀerences in these variables were examined
with two one way analysis of variances. Correlations between the pain variables are presented in Table 2.

Differences in the Pain Response
The multivariate eﬀect of group membership was
statistically signiﬁcant (Wilk criterion was 0.83; F2,115 =
2.11; P = 0.024; Z2 = 0.17). There were no signiﬁcant associations between the pain response and the covariates.
There were signiﬁcant diﬀerences between the groups in
pain unpleasantness and time to recover from pain (Fig. 2).
Namely, group membership explained 7% and 6.3% of the
variance in pain unpleasantness and time to recover from
pain, respectively, after controlling for several covariates
and for pain thresholds and pain tolerance (as well as pain
unpleasantness in the case of time to recover from pain).
Both, TEW with and without PTSD reported more pain
unpleasantness than NTEW (both groups P < 0.05). Pain
unpleasantness diﬀerences between TEW with and without
PTSD were not signiﬁcant. TEW without PTSD recovered
signiﬁcantly faster than NTEW (P < 0.01). Diﬀerences in
time to recover from pain between TEW with and without
PTSD were not signiﬁcant. Diﬀerences between TEW with
PTSD and NTEW were not signiﬁcant. Similar results were
found when examining the results of the univariate analyses
(Table 3).

SCREENING
Undergraduate university students (N= 692)
Women
n = 550

Men
n = 142
Trauma exposed students
n = 372

Non-trauma exposed students
n = 320
Women
n = 253

Women
n = 297

Men
n = 67

140 female had SLESQ
scores = 0
81 were contacted

Trauma-exposed students without PTSD
n = 278
Women
n = 212

50 accepted to participate
10 female participated
in a pilot study
40 healthy controls
participated in the study

Men
n = 75

Men
n = 56

80 TEW were
contacted and 68
accepted to participate

Trauma exposed
students with student
PTSD

Women
n = 85

Men
n = 19

52 TEW accepted to
participate

These 110 TEW completed the DTS again at the end
of the experimental session and were re-grouped.

EXPERIMENT
38 TEW were not considered
because they had DTS scores
under 10 or scores over 30.

40 TEW with DTS scores
between 10 and 30
were included in the
group of TEW without
PTSD

42 TEW with DTS
scores ≥ 40 were
included in the group
of TEW with PTSD

FIGURE 1. Results of the screening session and selection of participants. DTS indicates Davidson Trauma Scale; PTSD, posttraumatic
stress disorder; SLESQ, Stressful Life Event Screening Questionnaire; TEW, trauma-exposed women.
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TABLE 1. Type of Traumatic Event Experienced and Mean and
SD of the DTS Scores of the TEW With and Without PTSD

n (%)
TEW
Without
PTSD
(n = 40)

Traumatic Events
Life-threatening illness
Life-threatening accident
Robbery with physical force or use of
weapon
Death of a very close person because
of accident, homicide, or suicide
Sexual abuse
Physical abuse
Emotional abused
Being threatened with a weapon
Witness to violence
Exposure to other life-threatening
situations
Miscarriage

TEW With
PTSD
(n = 42)

1 (2.5)
6 (15.0)
5 (12.5)

5 (11.6)
8 (18.6)
4 (9.5)

6 (15.0)

13 (30.2)

8
7
20
2
9
12

(9.6)
(17.5)
(50.0)
(5.0)
(22.5)
(30.0)

12
6
21
2
11
15

5 (12.5)

(10.4)
(14.3)
(50.0)
(4.8)
(25.6)
(35.7)

6 (14.3)

Mean (SD) Mean (SD)
2.22 (1.44) 2.65 (1.76)
20.75 (6.85) 57.19 (11.82)

No. trauma experiences
DTS scores

DTS indicates Davidson Trauma Scale; PTSD, posttraumatic stress
disorder; TEW, trauma-exposed women.

TEW with PTSD presented higher depressive symptoms than those without PTSD (P < 0.001) and higher than
NTEW (P < 0.001). Diﬀerences between TEW without
PTSD and NTEW were not signiﬁcant. There were no
diﬀerences in perceived arousal between the groups.

Differences in Physiological Arousal
TEW with PTSD presented signiﬁcantly higher SC
scores than TEW without PTSD during the ﬁrst 9 seconds
of cold water exposure (P < 0.05) but not signiﬁcantly
higher than NTEW. Diﬀerences between TEW without
PTSD and NTEW were not signiﬁcant. No diﬀerences in
HR were found between the groups (Fig. 3).

Analyses of the Role of Psychological Variables
To examine whether the diﬀerences in pain unpleasantness between TEW with PTSD and NTEW could be
explained by the diﬀerences between both groups in trait
dissociation, state anxiety, and depression, an ANCOVA
was performed including these variables as covariates.
Menstrual phase was also included as a covariate, as previous analyses showed that it accounted for a signiﬁcant
proportion of the variance in pain unpleasantness. The
results of the analysis showed that after controlling for
these variables, diﬀerences between the groups became
nonsigniﬁcant, F1,79 = 2.64; P = 0.109. However, regression analyses showed that neither trait dissociation, nor
state anxiety, nor depression provided a statistically signiﬁcant adjustment of pain unpleasantness.

Association Between PTSD Symptoms and Pain
Variables Among TEW
Differences in Psychological Variables
The multivariate eﬀect of group membership was
statistically signiﬁcant (Wilk criterion was 0.66; F12,224 =
4.29; P < 0.001; Z2 = 0.40). There were signiﬁcant diﬀerences between the groups in AS taxon, trait dissociation,
and state anxiety (Fig. 3). TEW with PTSD presented signiﬁcantly higher AS taxon scores than those without PTSD
(P = 0.001) but not more than NTEW. There were no
diﬀerences between TEW without PTSD and NTEW in this
variable. TEW with PTSD also presented higher trait dissociation and state anxiety scores than TEW without PTSD
(both variables P = 0.018) and NTEW (P < 0.001 and
<0.01, for dissociation and anxiety, respectively).
Univariate analyses revealed signiﬁcant mean diﬀerences in EA between groups. However, when AS taxon was
controlled, mean diﬀerences in EA became nonsigniﬁcant.
Diﬀerences between groups in catastrophizing were not
statistically signiﬁcant but came close to reaching significance (P = 0.057).

TABLE 2. Correlations Among the Pain Variables Among the
Total Sample (n = 122)

1
1.
2.
3.
4.
5.

Pain thresholds
Pain tolerance
Pain intensity
Pain unpleasantness
Time to recover from pain

2

3

—
—
—
—
0.40***
—
—
—
0.08
0.35***
—
—
0.13
0.29** 0.61***
—
0.03
0.42*** 0.35*** 0.20*

***P < 0.001 (2-tailed); **P < 0.01 (2-tailed); *P < 0.05 (2-tailed).

r
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The results of the zero-order correlations conducted
with the sample of TEW with and without PTSD showed
that the total DTS scores were signiﬁcantly and positively
correlated with time to recover from pain (Table 3). DTS
avoidance and DTS hyperarousal subscales, but not DTS
reexperience, were also signiﬁcantly related to time to recover from pain. Total DTS scores, DTS avoidance, and
DTS hyperarousal scores tend to be positively related with
pain intensity, but statistical signiﬁcance was not reached
(P = 0.054, 0.060, and 0.068, respectively). DTS scores
were not signiﬁcantly correlated with pain unpleasantness,
pain thresholds, or pain tolerance.

DISCUSSION
The purpose of this study was to investigate diﬀerences
in pain response and in psychological variables between 3
groups of female students (TEW with PTSD, TEW without
PTSD, and NTEW) and to explore the role of the psychological variables in the diﬀerential pain experience
among the groups. After controlling for several covariates,
group membership explained 18% of the total variance in
the pain response. Both groups of TEW reported higher
pain unpleasantness than NTEW. However, TEW (with or
without PTSD) did not signiﬁcantly diﬀer in this variable,
which suggests that exposure to trauma itself—and not the
development of PTSD symptoms after this event—could
explain these diﬀerences and that trauma exposure is related to the aﬀective aspects of pain and not to its sensorial
aspects. Our results are in line with Creech,4 who found
higher unpleasantness in trauma-exposed than in non–
trauma-exposed female undergraduate students, but not
with Fillingim and Edwards,62 who found lower pain
www.clinicalpain.com |
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TEW with PTSD
TEW without PTSD
non–trauma–exposed individual

2
1.5
1
0.5
0

Pain thresholds Pain tolerance

Pain intensity

Pain
Time to recover
unpleasantness
from pain

FIGURE 2. Mean differences in pain variables (pain thresholds, pain tolerance, pain intensity, pain distress, time to recover from pain)
between TEW with PTSD, TEW without PTSD, and NTEW.
Note: Lower scores in pain intensity must be interpreted as higher scores in pain intensity, as analyses were conducted with the root
square of the reverse of pain intensity, and data here presented refer to the scores in the transformed variables. Similarly, lower scores in
pain unpleasantness must be interpreted as higher scores in pain unpleasantness, as analyses were conducted with the reverse of pain
unpleasantness. NTEW indicates non–trauma-exposed women; PTSD, posttraumatic stress disorder; TEW, trauma-exposed women.

unpleasantness in female victims of childhood abuse.
However, these authors did not assess the full range of
lifetime traumatic situations experienced by participants,
which could have aﬀected their results. In line with Fillingim and Edwards,62 we did not ﬁnd group diﬀerences between pain thresholds or pain intensity between TEW and
NTEW. Diﬀerences in these variables were not found between TEW with PTSD and NTEW. This is in line with the
results of Schmahl et al,19 who failed to ﬁnd signiﬁcant pain
diﬀerences in thermal pain thresholds between women with
PTSD diagnoses and healthy women. In addition, the absence of diﬀerences in pain intensity is in line with the results of Strigo et al,63 who did not ﬁnd diﬀerences in pain
ratings between victims of intimate partner violence with
and without PTSD when the authors ﬁrst exposed them to
brief thermal stimulation. Nonetheless, they found a subsequent decrease in pain ratings in the PTSD group with
repeated exposure to pain. As we did not take into account
the temporal aspect of pain exposure, we do not know
whether reductions in pain intensity may have occurred
during the prolonged exposure to the cold pressor. Future
studies should investigate diﬀerences in pain variations
during prolonged pain-induction procedures in TEIs with

TABLE 3. Correlations Among Davidson Trauma Scale (DTS)
Scores and Pain Experience Variables Among Trauma-exposed
Women (n = 82)

1
1.
2.
3.
4.
5.
6.
7.
8.
9.

Total DTS
DTS reexperience
DTS avoidance
DTS hyperarousal
Pain thresholds
Pain tolerance
Pain intensity
Pain unpleasantness
Time to recover from
pain

—
0.87**
0.91**
0.85**
0.14
0.17
0.21
0.14
0.27*

2
—
0.67**
0.52**
0.04
0.18
0.13
0.10
0.17

**P < 0.01 (2-tailed); *P < 0.05 (2-tailed).

430 | www.clinicalpain.com

3

—
0.66**
0.12
0.11
0.21
0.18
0.24*

4

—
0.18
0.15
0.20
0.08
0.28**

and without PTSD. The absence of diﬀerences in the sensory aspects of pain found in the present study was not due
to a lack of power of the analysis. They may be due to the
fact that laboratory pain has a less threatening meaning for
PTSD patients than pain in a clinical setting. Perhaps PTSD
patients only amplify those pains with a negative meaning in
their lives or those that have been associated with the
trauma and could therefore trigger PTSD symptoms.
Our ﬁndings contrast with those of Defrin et al,16 who
reported higher pain thresholds (indicative of decreased pain
sensitivity) and higher pain intensity (indicative of increased
pain sensitivity) in individuals with PTSD compared with
both healthy participants and patients with anxiety disorders. Unfortunately, they did not assess pain unpleasantness. These discrepancies could be explained by the
many methodological diﬀerences between our study and
Defrin et al’s study.16 Similarly, these results contrast with
the results of Kraus et al18 who found lower pain ratings in
combat-related PTSD patients compared with a combat
group without PTSD and a healthy sample. Nonetheless, in
their study, only 10 participants were included in each
group, all the participants were men, and their sample also
diﬀered from our sample in the type of trauma exposure
presented.
Unexpectedly, although the TEW without PTSD had
more pain unpleasantness than NTEW, they recovered
faster, which could indicate that TEW without PTSD may
have some characteristics that protect them from extreme
stress. In fact, Liberzon et al,64 found an increased density
of some of the receptors involved in pain processing among
TEI without PTSD when compared with non-TEI and with
TEI with PTSD, which seemed to reﬂect an adaptive response. A higher pain unpleasantness in these individuals
may serve as an alarm mechanism that produces stronger
endogenous or faster pain inhibition.
TEW with PTSD were expected to diﬀer from the
other 2 groups in a number of psychological variables previously related to pain. No diﬀerences between TEW without PTSD and NTEW were expected. TEW with PTSD
showed signiﬁcantly higher AS than TEW without PTSD
and tended to present higher AS than NTEW.65–67 They
also presented higher trait dissociation,68 state anxiety,
r
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FIGURE 3. Mean differences in psychological and physiological variables between TEW with PTSD, TEW without PTSD, and NTEW.
Note: Lower scores in state dissociation must be interpreted as higher scores in state dissociation, as analyses were conducted with the
reverse of this variable, and data here presented refer to the scores in the transformed variables. AS indicates anxiety sensitivity; NTEW,
non–trauma-exposed women; PTSD, posttraumatic stress disorder; TEW, trauma-exposed women.

and depressive symptoms than TEW without PTSD and
NTEW. Diﬀerences in EA were also found; however, in line
with the results of Berman et al,69 these diﬀerences
disappeared when AS was controlled. As expected, TEW
without PTSD did not diﬀer from NTEW in any psychological variables, which suggests good psychological adjustment within the TEW without PTSD, despite having
suﬀered a traumatic situation. No signiﬁcant group diﬀerences were found in catastrophizing, although TEW with
PTSD tended to report higher catastrophizing. TEW with
PTSD may present more catastrophizing only in response
to a more relevant clinical pain, especially in those cases in
which the pain is a consequence of injury during the trauma. Further research on this issue is needed.
Although theorist hypothesize that the heightened
arousal of PTSD patients leads to pain ampliﬁcation,9,10,70
we did not ﬁnd diﬀerences in perceived arousal between the
groups. The fact that perceived arousal was retrospectively
assessed at the end of the experiment may have aﬀected
these results. Nevertheless, some evidence was found suggesting a higher SC in response to the cold water in TEW
r
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with PTSD. PTSD patients are suggested to increase physiological arousal when faced with experimental material
related to their trauma but not when exposed to a stressor
unrelated to it.71 This issue also warrants future research.
TEW without PTSD did not diﬀer from the NTEW in
any of the psychological variables examined, which suggests
that none of these variables accounted for the higher pain
unpleasantness found in the former group. Other mechanisms
may account for these results (ie, central sensitization).72
Nevertheless, our results suggest that trait dissociation, depressive symptoms, and state anxiety could account for the
diﬀerences found between TEW with PTSD and NTEW in
pain unpleasantness. Studies examining the interaction between PTSD and these variables are needed.
In line with our hypothesis, among the TEW (with and
without PTSD), positive correlations were found between
total PTSD symptoms scores—as well as avoidance and
hyperarousal—and time to recover from pain. These results
are in line with the important role of hyperarousal and
avoidance in pain ampliﬁcation posited by current theories
on the co-occurrence of chronic pain and PTSD.9,10
www.clinicalpain.com |
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However, in contrast, no correlations were found between
PTSD symptoms scores and any of the other pain response
indicators (pain thresholds, pain tolerance, pain unpleasantness). Nonetheless, total PTSD symptoms scores—as
well as hyperarousal and avoidance symptoms—tended to
be related to pain intensity. It may be possible that the
relationship hypothesized between PTSD symptoms and
pain occurs only in samples with a clinically signiﬁcant level
of pain or only in those individuals whose pain is related to
an injury suﬀered in the aftermath of the trauma. More
research on the association of PTSD symptoms and experimental pain is needed.
This study has a number of limitations. First, the
group of participants assumed to have PTSD was selected
according to their scores on a self-report questionnaire.
Thus, they could not fulﬁl all the criteria needed for a full
diagnosis of PTSD according to DSM-IV. Second, the
group of TEW without PTSD presented DTS scores raging
from 10 to 30. According to some authors,34 these scores
may be considered subsyndromal PTSD symptoms. These
subsyndromal levels of PTSD symptoms may explain the
diﬀerences found in pain unpleasantness. Nevertheless,
correlation analyses conducted with the whole sample of
TEW (with and without PTSD) did not show a signiﬁcant
relationship between DTS scores and pain unpleasantness.
Studies examining pain sensitivity in TEW with DTS scores
below 10 are needed, as these individuals may present more
resilient characteristics that protect them against alterations
in pain sensitivity. Third, because adjustment for multiple
testing is not recommended in exploratory studies,73 many
comparisons were conducted with the same data; therefore,
future conﬁrmatory studies are needed. Fourth, only female
students participated in the study. Although studies on
women are needed, especially when taking into account that
both PTSD and pain are more prevalent among them, future studies should be conducted with samples comprising
both sexes, as diﬀerences in pain modulation seem to exist
between them.21,23 Fifth, AS and EA were assessed approximately 9 months before the experiments and, although
they are considered trait variables, diﬀerent results may
have been obtained if they had been assessed during the
experimental session. Moreover, it was not possible to use a
double-blind design, which could have aﬀected the results;
nonetheless, at the time of the task, the experimenter did
not know to which group each participant belonged, because participants were selected from a random list of
potential participants by a telephone call. Finally, pain alterations in TEIs may be due, at least in part, to the fact
that some traumatic events involve personal physical injuries.74 Future studies considering the inﬂuence of traumatic injury on the pain response of TEIs are needed.
Despite these limitations, this is the ﬁrst study that has
simultaneously compared pain response diﬀerences in TEW
with PTSD, TEW without PTSD, and NTEW. Making
a distinction between trauma exposure and PTSD after
trauma is of undoubted relevance. Likewise, because the
literature indicates the importance of assessing the entire
spectrum of life adversities in which a person has been involved while ensuring that there are no TEIs in the nontrauma group,20,75 we assessed a broad range of stressful
situations experienced during the lifetime of the participants. Furthermore, this is the ﬁrst experimental study to
explore the role of some of the psychological variables that
are thought to be involved in pain ampliﬁcation among
PTSD patients. Although many theories point to the role of
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these variables, empirical studies supporting their role in
pain sensitivity among PTSD patients are scarce and more
research is needed. Finally, this is the ﬁrst study in which a
prolonged and deep pain-induction procedure, such as the
cold pressor task, has been used.
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