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Abstract. Anxiety sensitivity (AS; fear of anxiety-related sensations) is a known risk factor for
anxiety disorders and recently has been linked to pain disorders. The present study was guided by the
hypothesis that a program designed to reduce AS levels might also result in a decrease in anxiety
related to pain sensations. Female undergraduates, selected as either high or low in AS according to
screening scores on the Anxiety Sensitivity Index (ASI), were randomly assigned to participate in 3 1hour, small group sessions of either cognitive behavioral therapy (CBT; psycho-education, cognitive
restructuring, and interoceptive exposure) or a non-specific treatment (NST). Immediately prior to
and following the intervention, participants completed the 20-item Pain Anxiety Symptoms Scale
(PASS-20). Consistent with hypothesis, results revealed a 3-way interaction between AS group,
intervention condition, and time on PASS-20 total scores. Only participants with high pre-morbid
levels of AS assigned to the CBT condition showed a significant reduction in scores on the PASS-20
from pre- to post-treatment. Implications for improving CBT approaches for pain disorders are
discussed. Key words: anxiety sensitivity; fear of pain; pain anxiety; cognitive behavioral treatment
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Anxiety sensitivity (AS) refers to the fear of
arousal-related bodily sensations arising from
beliefs that these sensations have harmful
physical, psychological, and/or social consequences (Reiss, 1991). AS has been implicated
in the development and maintenance of
anxiety disorders, particularly panic disorder
(Schmidt, Lerew, & Jackson, 1997). More
recently, researchers have examined the role
of AS in other disorders, including chronic
pain (Asmundson, Wright, & Hadjistavropoulos, 2005).
Kuch, Cox, Woszczyna, Swinson, and
Shulman (1991) found that panic disorder
patients with chronic pain reported significantly higher levels of AS compared to panic
disorder patients without chronic pain.
Subsequently, among 55 motor vehicle
# 2006 Taylor & Francis ISSN 1650-6073
DOI 10.1080/16506070600898553

accident survivors with chronic pain, Kuch,
Cox, Evans, and Shulman (1994) found that
those with accident phobia reported higher
AS and pain in more locations. Similarly,
Asmundson and Norton (1995) found that
chronic back pain patients with high AS
scored higher on the Pain Anxiety
Symptoms
Scale
(PASS:
McCracken,
Zayfert, & Gross, 1993) subscales that
assessed cognitive anxiety and fearful appraisals about pain than patients with low AS. In
contrast, the 2 AS groups did not differ in
reported pain severity. Moreover, patients
with high AS were twice as likely as patients
with moderate or low AS to report use of
analgesic medication to relieve pain.
Using structural equation modeling (SEM),
Asmundson and Taylor (1996) found that AS
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accounted for 30% of the variance in fear of
pain which, in turn, accounted for 68% of the
variance in pain escape/avoidance behavior in
a sample of patients with chronic musculoskeletal pain. Whereas pain severity accounted
for an additional 13% of the variance in fear
of pain, it did not contribute significantly to
the prediction of escape/avoidance behavior.
Asmundson, Norton, and Veloso (1999)
extended these findings to a sample of patients
(85% female) with recurring headaches; high
AS headache patients reported more cognitive
anxiety, fearful appraisals, and escape/avoidance behavior on the PASS. There was no
difference across AS groups in physiological
response to pain, perceived headache severity,
or use of prescribed analgesics. More recently,
Norton and Asmundson (2004) applied SEM
to data from a sample of patients with
recurrent headaches and found that AS had
a direct and significant loading on fear of
pain, the magnitude of which exceeded the
loading of pain severity.
To investigate the relationship between AS
and acute pain, Keogh and Birkby (1999) used
a cold pressor task (i.e. hand immersion in ice
water) as a pain-inducing stimulus with a nonclinical sample. There was an interaction
between gender and AS levels, such that high
AS women reported greater sensory pain (e.g.
more "throbbing," "stabbing," "aching") than
low AS women. Keogh and Mansoor (2001)
investigated the effect of AS and coping styles
(focused attention vs avoidance) on young
women’s responses to experimentally induced
pain. They found no differences between high
and low AS women in pain threshold or
tolerance (see also Uman et al., this issue), but
did find that high AS women reported more
sensory ("throbbing", "stabbing") and affective ("sickening", "fearful") pain than low AS
women.
In summary, findings indicate that AS affects
pain perception. Individuals with high AS
perceive pain more negatively than those with
low AS, and report higher levels of anxiety
related to the pain experience (see also Conrod,
this issue; Tsao et al., this issue). High AS may
be a risk factor for psychopathological
responses to pain in the same way that it is
a risk factor for anxiety disorders (Keogh
& Birkby, 1999). The tendency of high
AS individuals to be more sensitive to
arousal sensations, and to misinterpret and
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catastrophize about these sensations, may
predispose them to exacerbate a variety of
pain-related conditions, such as headaches,
gastrointestinal pain, musculoskeletal pain,
and menstrual pain (Asmundson, Vlaeyen, &
Crombez, 2004). If this is the case, efforts to
reduce AS might also reduce pain anxiety.
Until recently, reductions in AS have
emerged only as a positive side-effect of
programs designed to target panic disorder.
Telch et al. (1993) found a reduction in AS
levels in a sample of panic disorder patients
who participated in a 12-session group cognitive behavioral therapy (CBT) intervention
designed to reduce panic symptoms, and no
change in AS levels over a similar interval in a
wait list control group. Treatment gains in the
CBT group were maintained at follow-up
assessment 6 weeks later. Similarly, Penava,
Otto, Maki, and Pollack (1998) reported a
reduction in AS for participants in a CBT
program designed to reduce panic symptoms in
panic disorder patients. Mean scores on the
Anxiety Sensitivity Index (ASI: Peterson &
Reiss, 1992) dropped from a pre-program high
of 35.0 (SD512.5) to 21.5 (SD512.9) at the
completion of the CBT program. These results
show that CBT can reduce AS levels from the
clinical range for panic disorder with or without agoraphobia (30.5–46.7) into the normal
range (14.2–22.5) according to normative
sample means (Peterson & Reiss, 1992).
More recent intervention studies have
targeted AS levels specifically. For example,
Schmidt and colleagues (in press) conducted a
study of young women with above average
levels of AS (mean ASI score526) who were
randomly assigned to a risk reduction or
control condition. Both conditions involved a
30-minute presentation delivered via computer followed by 10 minutes with an experimenter. In the risk reduction condition,
participants reviewed information related to
stress and arousal, and interoceptive exposure
exercises were explained. In the control
condition, participants did not discuss anxiety-related issues, but focused only on general
health and nutrition. The risk reduction group
showed a 30% reduction in AS levels at posttreatment – a reduction that was maintained
at 1-year follow-up. The control group
showed no reduction of AS over time.
We developed a brief CBT program designed specifically to target clinically elevated
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levels of AS (see Watt, Stewart, Conrod, &
Schmidt, in press-a for more detailed information). Female undergraduates who indicated
a willingness to participate in a psychology
experiment were eligible to participate if found
to score high or low in AS in a mass screening
(i.e. w 1 SD above or below screening sample
ASI mean for women). Women only were
selected as participants to reduce variability
due to gender and because women have higher
AS levels, especially physical concerns, than
men (Stewart et al., 1997). Potential participants were told that the study was investigating the effectiveness of a new program for
helping people with their sensitivity to anxiety.
High AS and low AS participants were
assigned by randomized number to either an
active CBT or non-specific treatment (NST)
condition. The NST condition was included to
control for effects of group or therapist
exposure that could influence results and,
consistent with the approach used by others
(e.g. Harrington & Telch, 1994), consisted of
discussion about ethics in psychology. The
CBT program included 3 50-minute sessions
conducted in small group format (6–10 participants) over 3 consecutive days. During the
first session, participants learned about anxiety, panic attacks, AS, and the anxiety cycle.
They learned how their interpretations of
arousal sensations could affect their reaction
to the sensations (e.g. avoidance behavior).
During the second session, participants were
taught strategies to identify, challenge, and
restructure their dysfunctional thoughts consistent with accepted cognitive therapy for
panic disorder (Craske & Barlow, 2001). The
third session included a novel interoceptive
exposure component of aerobic exercise (running) intended to expose the individual to
feared arousal-related sensations with the goal
of habituation. Running was selected because
it was an activity that could be easily
performed in a group format and could be
assigned as homework to be performed prior
to follow-up. Outcome measures were taken
immediately prior to and following the intervention, plus 10 weeks post-intervention. As
predicted, results indicated a significant reduction in AS levels only among participants with
high pre-morbid AS levels assigned to the CBT
condition (see Watt et al., in press-a).
The primary objective of the present
study was to test whether our brief CBT
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intervention, found to reduce AS levels, could
also reduce pain anxiety levels. It was first
hypothesized that high AS participants would
report more pain-related anxiety pre-intervention as compared to low AS participants. The
second hypothesis was that high AS – CBT
participants would reveal a greater reduction
in pain-related anxiety from pre- to postintervention as compared to the other 3
groups in the 262 between-subjects design.
Finally, change in AS levels from pre- to posttreatment were hypothesized to mediate the
expected effects of CBT in reducing pain
anxiety in high AS women.

Method
Participants
A total of 221 first-year undergraduate
women from 2 universities in eastern Canada
participated in the brief CBT intervention.
Participants were selected based on their ASI
scores obtained during in-class screening.
Women in the high AS and low AS groups
scored at least 1 one SD above, or below, the
mean ASI screening score for females (i.e. 17.9
¡ 8.7). Consistent with other studies in the
AS and pain area (e.g. Keogh & Mansoor,
2001), an extreme groups approach was
chosen to increase the probability of detecting
AS effects with a relatively small sample size,
and to deal with the possibility that the
intervention may only be relevant for those
with relatively high (or "clinically significant")
AS levels.
Of the 221 students who participated in the
brief CBT intervention study, 186 were invited
to participate in a separate post-treatment
study regarding pain-related anxiety and
completed the baseline pain anxiety measure.
(Data collection for the pain anxiety study
started in the second year of the intervention
study; consequently, not all participants in the
brief CBT intervention completed the pain
anxiety measure.) Exclusion criteria included
chronic health conditions (e.g. heart conditions) and medication to manage anxiety or
pain. The mean (and SD) ASI scores at pretreatment for the low AS and high AS groups
in the present study were 8.3 (SD53.6) and
34.2 (SD56.4), respectively. The participants’
mean age was 18.9 (SD52.0) years (range 17–
33 years). The majority were first year undergraduate students (94%) and Caucasian
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(92%). A set of 262 (AS group6Treatment
condition) analyses of variance (ANOVAs)
and x2 analyses revealed no significant effects
for any demographic variables. Cell sizes
were: high AS/CBT542; low AS/CBT550;
high AS/NST551; low AS/NST543.

Measures
Downloaded By: [Watt, Margo] At: 14:12 27 January 2007

Anxiety Sensitivity Index (ASI; Peterson &
Reiss, 1992). The ASI is a 16-item self-report
questionnaire. Each item inquires about the
amount of fear the participant experiences in
regard to bodily sensations commonly associated with anxiety. Participants are asked to
rate each item on a 5-point Likert-like scale
ranging from very little (0) to very much (4).
The ratings on the 16 items are summed for a
total ranging from 0 to 64. Studies have found
support for test-retest reliability, criterion
validity, and construct validity (e.g. support
for the distinction between AS and trait
anxiety) (Peterson & Reiss, 1992). The pretreatment ASI score in the present study
showed
excellent
internal
consistency
(Cronbach’s alpha50.91).
Pain Anxiety Symptoms Scale-20 (PASS-20;
McCracken & Dinghra, 2002). The PASS-20
is a short version of the 40-item PASS
(McCracken et al., 1993) that measures fear
and anxiety responses specific to pain (see also
Carleton et al., this issue). The PASS-20 has 4
5-item subscales that measure Avoidance,
Fearful Thinking, Cognitive Anxiety, and
Physiological Responses to Pain, respectively.
Participants rate each item on a 6-point scale
ranging from never (0) to always (5).
Reliability analyses with PASS-20 indicate
good internal consistency akin to the PASS-40
(McCracken & Dinghra, 2002) with alphas
ranging from 0.75 to 0.86 for the 4 subscales
and a mean alpha of 0.81. Psychometric
analyses reveal good convergent, discriminant, predictive and construct validity. Internal reliability analyses of the pre-treatment
PASS-20 total scale in the present study
yielded an excellent Cronbach’s alpha of
0.95 with subscale alphas ranging from
0.76 to 0.91 indicating good to excellent
reliability.

Procedure
Female undergraduates at 2 eastern Canadian
universities participated. Testing the brief
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CBT on women only allowed for the control
of gender effects, but also fits with literature
findings that women have higher AS levels
than men (Stewart et al., 1997) and are
particularly sensitive to pain (Keogh,
Hatton, & Ellery, 2000), and that AS effects
on pain may be specific to women (Keogh &
Birkby, 1999). Participants were selected for
the brief CBT study based on their ASI scores
collected during an in-class mass screening. A
battery of questionnaires was administered
pre- and post-intervention. For the purposes
of the present study, only PASS-20 scores
collected immediately pre- and post-intervention, and ASI scores collected at screening and
post-intervention were examined.

Results
A multivariate analyses of variance
(MANOVA) was conducted to test the
hypothesis that high AS participants would
report more pain anxiety pre-intervention as
compared to low AS participants. Cohen’s d
was used as an estimate of the effect size, with
a value greater than 0.80 representing a large
effect, values between 0.50 and 0.80 representing a moderate effect, and values between
0.20 and 0.50 representing a small effect
(Cohen, 1988); anything smaller than 0.20 is
regarded as inconsequential (Cohen, 1992).
The results revealed a significant main effect
of AS group in terms of PASS-Total and the
4 PASS-20 subscale scores at pre-treatment
(F(4,182)534.36, pv0.001). High AS participants (n593) scored significantly higher than
low AS participants (n593) on the PASS-20
Total score as well as on the 4 subscales
of Avoidance, Fearful Thinking, Cognitive
Anxiety, and Physiological Anxiety (see
Table 1). The scores of the high AS participants in the present study are comparable to
those of a sample of chronic pain patients
included in the PASS-20 validation study
(McCracken & Dinghra, 2002; see Table 1).
A 26262 mixed model ANOVA with AS
group (high AS vs low AS) and treatment
condition (CBT vs NST) as the betweensubjects factors, and time (pre- vs postintervention) as the within-subjects factor,
was conducted on PASS-20 Total scores
to test the second hypothesis. There was
a significant Treatment condition6Time
interaction (F(1,160)58.60, pv0.001), which
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Table 1. Means, standard deviations, and results of ANOVA with PASS-20 Total and subscale scores at pretreatment.

High AS n540 Low AS n550
M (SD)
Downloaded By: [Watt, Margo] At: 14:12 27 January 2007

PASS-20 Total
Avoidance
Fearful Thinking
Cognitive Anxiety
Physiological Anxiety

46.60
11.82
8.51
15.58
10.69

(18.37)
(5.66)
(4.89)
(5.72)
(5.24)

M (SD)
21.18
6.71
2.84
7.42
4.22

(12.21)
(3.95)
(2.76)
(4.54)
(3.41)

McCracken &
Dinghra (2002)
n5282

ANOVA

F(1,185)

p

Cohen’s d

123.47
51.12
94.68
116.27
99.60

0.001
0.001
0.001
0.001
0.001

1.63
1.05
1.43
1.58
1.46

M (SD)
38.62
12.84
7.37
12.27
6.15

(20.38)
(6.11)
(6.38)
(6.73)
(5.69)

PASS-20520-item Pain Anxiety Symptoms Scale (PASS; McCracken & Dinghra, 2002).

was qualified by the hypothesized significant
3-way interaction (AS group6Treatment
condition6Time) (F(1,160)54.15, pv0.05;
see Figure 1). Simple effects analysis revealed
that the Treatment condition6Time effect was
specific to the high AS group (F(1, 78)58.72,
pv0.01) as opposed to the low AS group
(F(1,82)50.64, n.s.). Tests of simple main
effects of Time among the high AS participants
assigned to each Treatment condition confirmed that the significant reduction in PASS20 Total scores from pre- to post-treatment for
the high AS group was specific to the CBT
condition (F(1,33)514.18, pv0.001) as
opposed to the NST/control condition
(F(1,45)50.72, n.s.) (see Figure 1). The magnitude of the effect of the CBT intervention in
reducing pain anxiety among high AS participants from pre- to post-treatment (d50.45)
indicated a small-to-moderate effect.
To test whether a reduction in AS levels as a
result of the brief CBT would mediate the
effects of the intervention on pain anxiety,
mediation analyses were performed (Baron &

Figure. 1. Changes in pain anxiety from pre- to postintervention.

Kenny, 1986). First, difference-scores (preminus post-intervention) were calculated for
both the PASS-20 Total and the ASI to
construct a single score reflecting the magnitude of the intervention effect for each
construct.
A
set
of
262
(AS
group6Treatment condition) between-subjects ANOVAs was subsequently conducted
on these change scores. For the analysis of
PASS-20 Total change scores, there was a
significant effect of Treatment condition
(F(3,160)58.60, pv0.01), qualified by a significant AS group6Treatment condition
interaction (F(3,160)54.15, pv0.05). Simple
effects analyses showed that the Treatment
condition effect was specific to high AS
participants (F(1,78)58.71, pv0.01) as
opposed to the low AS participants
(F(1,82)50.64, n.s.). High AS participants in
the CBT condition revealed a significantly
greater change in PASS-20 Total scores from
pre- to post-intervention as compared to high
AS participants in the NST condition (see
Table 2); this was a moderate-to-large effect
of the intervention on pain anxiety (d50.65).
A significant 2-way (AS group treatment
condition) interaction also was found for ASIchange scores (F(3,160)53.54, pv0.05).
Analyses of simple effects revealed that the
AS group effect was specific to the CBT
condition (F(1,79)58.75, pv0.01) as opposed
to the NST/control condition [F(1,81)51.68,
n.s.]. High AS participants showed greater
ASI change from pre- to post-treatment than
low AS participants, but only in the CBT
Treatment condition (see Table 2); again, this
was a moderate-to-large effect (d50.67).
Finally, a 2 (AS group) 62 (treatment
condition) analysis of covariance (ANCOVA)
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Table 2. Mediational analyses: mean (and SE) PASS-20 total and ASI change scores as functions of AS
group (High AS vs Low AS) and treatment condition (CBT vs NST).

AS group
HAS
Downloaded By: [Watt, Margo] At: 14:12 27 January 2007

LAS

Treatment
condition

PASS-20 – Change scores
without covariate

CBT
NST
CBT
NST

M (SE)
8.1 (1.5)a
1.1 (1.3)a
4.9 (1.3)
3.7 (1.5)

ASI – Change
scores
M (SE)
6.7
4.9
3.0
3.9

(0.6)b
(0.7)
(0.7)b
(0.8)

PASS-20 – Change scores
with covariate
M (SE)
7.4
0.8
5.3
3.9

(1.5)
(1.3)
(1.3)
(1.5)

PASS-20520-item Pain Anxiety Symptoms Scale (McCracken & Dinghra, 2002); ASI5Anxiety Sensitivity
Index (Peterson & Reiss, 1992). Change scores calculated as pre-treatment mean minus post-treatment mean.
Greater scores indicate greater change over the course of the intervention. Means with similar superscripts are
significantly different from one another (pv0.05). AS5anxiety sensitivity; CBT5cognitive behavior therapy;
NST5non-specific treatment; HAS5high AS; LAS5low AS; M5mean; SE5standard error.

was conducted using PASS-20 Total change
scores as the dependent variable and ASI
change scores as the covariate. This analysis
continued to reveal a significant main effect of
Treatment condition (F(4,158)58.40, pv0.01).
However, the crucial AS group6Treatment
condition interaction for PASS-20 Total
change scores was eliminated [F(4,158)53.63,
n.s.] when controlling for ASI change scores.
This provides evidence of AS change as a
mediator of the effect of CBT in reducing pain
anxiety among high AS participants. Covariate
adjusted means (i.e. PASS-20 Total change
scores adjusted for change in ASI scores) are
presented in the final column of Table 2.

Discussion
Consistent with predictions and the purported
theoretical link between AS and pain, high AS
young women reported significantly higher
levels of overall pain anxiety pre-intervention,
as compared to their low AS counterparts.
High AS young women reported significantly
more cognitive anxiety related to pain, more
fearful appraisals of pain, more escape and
avoidance responses intended to reduce pain,
and more physiological anxiety symptoms
related to the experience of pain as compared
to low AS young women. The large effect sizes
are consistent with other studies (e.g.
Asmundson & Norton, 1995; Asmundson
et al., 1999) which have found high AS
individuals to report more cognitive anxiety,
fearful appraisals of pain, and pain-related
escape/avoidance behaviour than low AS
individuals.

In contrast to previous findings, high AS
participants in the present study also reported
significantly higher levels of physiological
anxiety as compared to low AS participants.
It is possible that this finding is attributable to
the gender composition of the present sample.
Whereas most other studies have looked at
both men and women (e.g. Asmundson &
Norton, 1995; Asmundson et al., 1999), the
present study included women only. Women,
as compared to men, tend to report more AS
physical concerns (Stewart et al., 1997).
Keogh and Birkby (1999) found that high
AS women reported greater sensory pain than
high AS men and low AS individuals, as
indicated by their selection of pain descriptors
such as "throbbing," "stabbing," and "aching".
It is also possible that the relatively larger
sample size in our study (c.f. Asmundson &
Norton, 1995; Asmundson et al., 1999)
provided the power needed to detect a
difference
between
high
and
low
AS participants in physiological anxiety
related to pain.
A primary objective of the present study
was to determine whether a brief CBT
intervention found to reduce AS levels could
also reduce pain-related anxiety. A moderate
effect of treatment was found (average
d50.55). High AS individuals who were
randomly assigned to participate in the CBT
program showed a significant reduction in
overall pain anxiety scores as compared to
high AS individuals in the control (NST)
condition or low AS individuals in either
treatment condition. Moreover, mediator
analyses supported the intervening role of
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AS in explaining fear of pain: CBT effects on
fear of pain among high AS participants were
eliminated when controlling for AS change
due to the intervention. This finding supports
Asmundson et al.’s (1999) contention that
high AS may increase the risk of developing
high levels of pain-related fear because high
AS individuals are more apt to fear the
consequences of the pain sensations. Indeed,
AS appears to be one of the factors that
mediate fear of pain and ultimately contribute
to the etiology of chronic pain (see
Asmundson et al., 2005).
Studies have found that regardless of pain
severity, ASI scores of chronic pain patients
correlate positively with cognitive anxiety
related to pain, escape/avoidance tendencies,
and fear of the negative consequences that
may accompany pain (see Asmundson &
Norton, 1995). Given the findings of the
present study and the fact that high AS
individuals seem predisposed to report higher
levels of sensory and affective pain (see Keogh
& Mansoor, 2001), CBT targeting AS would
seem to be advisable as a pain management
approach. Targeting cognitions that can
exacerbate AS could work to prevent the
development of chronic and persistent pain.
Moreover, reducing AS levels may yield
positive benefits in terms of the use of
analgesics given that chronic pain patients
with high AS report more continued use of
analgesics as compared to chronic pain
patients with moderate and low AS
(Asmundson & Norton, 1995).
Perhaps, if the educational component of
the present intervention had focused more on
the relationship between AS and pain sensations, and pain-related cognitions had been
targeted for restructuring, treatment effects
might have been even more pronounced. With
regards to the exposure component of the
intervention, it remains to be determined
whether the more effective strategy would
involve exposure to avoided physical activity
or the anxiety sensations presumed to underlie
the pain anxiety. Certainly, some success has
been reported in relieving pain-related cognitions and fear of pain when patients have been
gradually exposed to feared activity (Vlaeyen,
de Jong, Geilen, Heuts, & Breukelen, 2001).
Greenberg and Burns (2003), however, caution against attempting to treat pain anxiety
as if it was a specific phobia rather than a
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manifestation of AS. Assuming that high AS
people fear pain because it triggers the
physiological sensations (e.g. dizziness) about
which they form catastrophic appraisals, then
reducing pain anxiety will require a treatment
similar to the present brief CBT involving
deliberate exposure to symptoms of anxiety
vs avoided activity. Future research could
directly compare the efficacy of direct treatment of pain anxiety (via graded in vivo
exposure to feared pain-related activities;
Vlaeyen et al., 2001) vs our indirect approach
(via treatment of AS). Studies could also
examine the efficacy of combining these 2
approaches to determine if the combination
has any incremental benefits.
The present study was not without its
limitations. The first limitation was the lack
of follow-up, which means we do not know
the durability of the intervention effects.
Because the larger project in which this study
was embedded was interested in the effects of
our intervention on a variety of outcome
measures (see Watt, Stewart, Birch, & Bernier,
in press-b) and because participants’ time was
limited, follow-up data for each of the outcome measures was not collected at all time
points. The outcome of interest in this
investigation (i.e. PASS-20 scores) was collected only at pre- and post-treatment, not at
follow-up. A second limitation is the homogeneity of the sample. Given that the participants in the present study were exclusively
female undergraduates and predominantly
Caucasian, it is possible that the findings
may not be generalizable to other populations. The magnitude of the treatment effect
might be more muted with men who tend to
report lower AS (Stewart et al., 1997) and less
pain (Keogh et al., 2000).
Another study limitation involves the use of
self-report measures; people may not be as
good at assessing their own behavior as they
would like to think. For example, high AS
individuals may not be truly aware of the
extent of their pain-related avoidance behavior. Future research would benefit by accessing cross-validational data (e.g. observer
data), as well as using other types of methodology to better assess the theoreticallyrelevant domains of cognitive, physiological,
and overt behavioral responding. These could
include the use of implicit cognitive processing
tasks to assess the cognitive domain without
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contamination by various self-report biases
(Keogh, Thompson, & Hannent, 2003).
Furthermore, it is possible that the association between AS and pain anxiety is inflated
by contextual overlap between the measures.
For example, Lilienfeld, Turner, and Jacob
(1996) have proposed that AS and illness/
injury sensitivity (IS), both "fundamental
fears", are lower-order factors nested within
the higher-order factor of trait anxiety. In
turn, Keogh and Asmundson (2004) have
suggested that IS acts as a higher-order
factor of pain-related constructs, including
pain anxiety. Certainly, future research
would benefit by investigating the links
between IS and pain anxiety, and comparing
the relative degrees of relation between IS and
AS with pain anxiety. A final limitation
concerns the lack of data pertaining to
participants’ medical and psychiatric diagnostic status. We did not exclude individuals with
panic disorder or chronic pain, for example,
so the extent to which the promising results
are due to the presence of such individuals
cannot be determined.
In conclusion, the findings from this study
support the purported association between AS
and pain anxiety. Moreover, this study
provides evidence for the efficacy of a brief
CBT program designed specifically to reduce
AS (Watt et al., in press-a) in lowering pain
anxiety. Results hold implications for the
prevention and treatment of chronic pain
given that research has shown that anxiety
related to pain symptoms is associated with
the suffering and disability of chronic pain
(see Asmundson, 1999a; 1999b). Participants
in this brief CBT intervention learned strategies for reducing tendencies to misinterpret
and catastrophize about the consequences of
arousal-related sensations, not pain sensations
specifically. Nonetheless, they exhibited a
significant reduction in anxiety related to
pain. The positive effects of this intervention
on pain anxiety could be the result of
participants generalizing their learning to
pain, or because the reduced fear of arousal
sensations impacts on fear of pain. The skillsbased nature of this program would seem to
be amenable for use in a variety of settings,
including outpatient clinics or hospitals. A
theory-driven approach to pain treatment
permits matching to specific patient characteristics (e.g. high AS). Finding positive effects
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from such a brief (3-hour) intervention is
especially appealing given the increasing
demands for more time- and cost-efficient
provision of healthcare.
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