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OBJECTIVE: Although there has been a link between certain
types of pain, notably chest pain, and panic disorder, the relation
between pain and panic disorder has not been systematically eval-
uated. In the present study, the relation between pain symptoms
(headache, chest pain, stomach pain, joint pain) and the clinical
presentation of patients with panic disorder was evaluated.
HYPOTHESES: Pain was generally hypothesized to be related
to increased symptoms of anxiety, panic-relevant cognitive
domains and treatment outcome. In terms of specific pain
domains, headache and chest pain were expected to be more
closely related to anxiety-related symptoms. 
PARTICIPANTS AND METHODS: Patients (n=139) meet-
ing the criteria of the Diagnostic and Statistical Manual of Mental
Disorders – Fourth Edition for panic disorder completed a set of
standardized clinician-rated and self-reported measures.
Moderator analyses were used in a subset of these patients com-
pleting a treatment outcome study.
RESULTS: Approximately two-thirds of the participants
endorsed at least one current pain symptom. The hypotheses were
partially supported, with pain being associated with higher levels
of anxiety and depression symptoms, as well as panic frequency.
Pain was also related to several cognitive features, including anx-
iety sensitivity and panic appraisals. Headache and chest pain

were more highly associated with anxiety symptoms than was
joint pain. Cognitive measures did not mediate the relation
between anxiety and pain, and pain did not significantly moder-
ate outcome in response to cognitive-behavioural therapy.
CONCLUSIONS: Co-occurring pain symptoms appear to be
more highly related to phenomenology than to treatment
response in patients with panic disorder.
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La douleur chez les patients présentant un
trouble panique : La relation aux symptômes,
les caractéristiques cognitives et les résultats
du traitement

OBJECTIF : Bien qu'il existe un lien entre certains types de douleur,
notamment les douleurs thoraciques et le trouble panique, la relation entre
la douleur et le trouble panique n'a pas été évaluée de manière systématique.
Dans la présente étude, on a évalué le lien entre les symptômes de douleur
(maux de tête, douleurs thoraciques, maux d'estomac, douleurs articulaires)
et la présentation clinique des patients atteints d'un trouble panique.
HYPOTHÈSES : Il a été postulé qu'en général, la douleur est reliée à une
augmentation des symptômes d'anxiété, des domaines cognitifs associés à
la panique et des résultats du traitement. Pour ce qui est des foyers précis
de la douleur, on prévoyait que les maux de tête et les douleurs tho-
raciques seraient davantage associés aux symptômes anxiogènes.

voir page suivante
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Evidence from epidemiological data indicates that panic
disorder is a prevalent and debilitating condition associ-

ated with significant adverse social, marital and financial
consequences (1). Moreover, patients with panic disorder
appear to overuse medical facilities (2,3). For example,
because the symptoms of panic disorder overlap with those
of cardiovascular disease, many patients with panic disorder
present initially to an emergency room or physician’s office
(4). Routine electrocardiographic assessment frequently
fails to find a physical basis for symptoms such as chest pain,
and physicians often do not recognize the presence of panic.
Further complicating this situation is evidence that patients
with chest pain and microvascular angina, both of which
can occur in patients with angiographically normal coro-
nary arteries, may have a higher than expected prevalence
of panic disorder (5).

Anxiety has generally been associated with pain and dif-
ferent types of pain disorders (6,7). The relation between anx-
iety and pain has been studied fairly extensively. Many early
reports confirmed a relation between higher levels of anxiety
and increased pain (8,9). More specifically, panic disorder has
been associated with an increased frequency of pain com-
plaints. For example, it appears that almost 40% of patients
with panic disorder are bothered by some form of persistent
pain (10); the most common pain complaints are headache
and chest pain (3,10).

Although an association between pain and panic disorder
exists, the underlying mechanisms for this linkage have not
been well explored. In the case of chest pain, which is perhaps
the best-studied pain domain in patients with panic disorder
(11,12), the specific nature of this relation is open to specula-
tion. It has been proposed, for example, that at least some
patients with panic disorder and angiographically normal
coronary arteries who experience chest pain may suffer from
microvascular angina resulting from the constriction (possibly
due to catecholamine release secondary to anxiety) of small
resistance vessels within the heart wall that are not visualized
angiographically (13).

An alternative explanation for the link between pain and
panic disorder that applies to other pain domains is that anx-
iety leads to increased pain sensitivity. Thus, patients with
anxiety disorders may report pain more often because of
greater pain sensitivity resulting from their anxiety. Tests of
this hypothesis have had ambiguous results. Some studies
have found that trait anxiety was not related to pain sensitiv-
ity (14). Other results have indicated that anxiety may some-

times decrease pain sensitivity and sometimes increase pain
sensitivity (15,16). In the case of panic disorder specifically, at
least one study found that patients with panic disorder had
normal pain sensitivity relative to that of matched control
subjects (17). However, in a more recent study (18), patients
reported greater pain reactivity to a cold pressor challenge (ie,
patients reported greater amounts of pain during the chal-
lenge) relative to that of matched control subjects. This rela-
tion was found to be mediated by a cognitive variable termed
‘anxiety sensitivity’. 

Anxiety sensitivity is the extent to which an individual
believes that symptoms of anxiety or arousal can have harm-
ful consequences (19). Individual differences in anxiety sensi-
tivity are hypothesized to emerge from the combined
influences of genetic variation and any number of experiences
that ultimately lead to the acquisition of beliefs about the
potentially aversive consequences of arousal (20). Such expe-
riences may include hearing others express fear of such sensa-
tions, receiving misinformation about the harmfulness of
certain sensations, witnessing a catastrophic physical event
such as a heart attack, etc. Evidence that anxiety sensitivity is
a risk factor for anxiety and anxiety disorders is accumulating
from both experimental studies and prospective studies (21-
23).

Although the majority of research concerning anxiety
sensitivity has centred on anxiety disorders, researchers
have recently begun to examine the role of anxiety sensi-
tivity in other conditions, including pain. Exploration of
the relations between anxiety and pain has been spurred by
findings suggesting that there is a high degree of comorbidity
between chronic pain and anxiety disorders (24). Individuals
with chronic pain tend to be more anxious than nonclinical
populations, and patients with panic disorder frequently
report significant and persistent pain (25,26).

Asmundson and colleagues (27) suggested that anxiety
sensitivity may play a role in the onset and or maintenance
of chronic pain via fear of pain and avoidance behaviours
(24,27,28). They suggested that because anxiety sensitivity
marks an individual’s general propensity to develop fears, it
may amplify a specific tendency to develop fear of pain.
Fear of pain, in turn, increases pain-related escape and
avoidance behaviours, which have been proposed to be
important mechanisms of pain maintenance (29-31). More
specifically, negative expectancies regarding the harmful-
ness of pain are amplified by anxiety sensitivity, causing
avoidance behaviours; these avoidance behaviours lead to
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PARTICIPANTS ET MÉTHODOLOGIE : Les patients (n=139)
respectant les critères du Manuel diagnostique et statistique des troubles
mentaux, quatrième édition, en matière de trouble panique, ont subi une
série de mesures normalisées à la fois évaluées par le clinicien et autoéval-
uées. Des analyses de modérateur ont été utilisées dans un sous?groupe de
ces patients qui participaient à une étude sur les résultats des traitements.
RÉSULTATS : Environ les deux tiers des participants affichaient au
moins un symptôme de douleur. Les hypothèses ont été partiellement
vérifiées, la douleur étant associée à des niveaux plus élevés d'anxiété et
de symptômes de dépression, ainsi qu'à la fréquence de la panique. La

douleur s'associait également à plusieurs fonctions cognitives, y compris la
sensibilité à l'anxiété et aux évaluations de la panique. Les maux de tête
et les douleurs thoraciques étaient davantage reliées aux symptômes
d'anxiété que les douleurs articulaires. Les mesures cognitives n'ont pas
assuré la médiation entre l'anxiété et la douleur, et la douleur n'a pas mod-
éré les résultats de la réaction de manière marquée par suite d'une thérapie
cognitivocomportementale.
CONCLUSIONS : Des symptômes cooccurrents de douleur semblent
être reliés davantage à la phénoménologie qu'à la réaction au traitement
des patients atteints de trouble panique.
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deconditioning (eg, muscular atrophy, reduction in activity
and weight gain). Deconditioning leads to increased pain,
which heightens avoidance and exacerbates negative
expectancies regarding pain (32). Thus, anxiety sensitivity
is believed to be a key factor in the maintenance of pain
and disability by enhancing the reciprocal relation between
fear and avoidance.

In summary, the relation between pain and panic disor-
der has not been adequately evaluated. We sought to clarify
this relation both by replicating earlier work and by extend-
ing this literature. First, we were interested in replicating
earlier findings indicating that pain symptoms resulted in a
different clinical presentation in patients with panic disor-
der (10). We extended this work by evaluating the relation
between specific pain symptoms and clinical domains (eg,
chest pain and headache versus joint pain). We speculated
that chest pain and headache pain would be more highly
associated with anxiety symptomatology relative to other
pain domains (eg, joint pain) because of the greater likeli-
hood that patients with panic disorder would catastrophi-
cally misinterpret these symptoms – consistent with recent
cognitive accounts of panic disorder, as well as the fact that
patients with panic disorder commonly report fears of car-
diovascular and cerebrovascular events (33). Chest pain
and headache are more likely to lead to fear of an immedi-
ate catastrophic consequence (eg, “There is something
wrong with my heart”, “I’m having a stroke”) than is joint
pain (eg, “I’m going to need hip replacement surgery”). 

Second, we were interested in examining the relation
between pain and panic-related cognitive domains such as
anxiety sensitivity. We are aware of only one other report
that has conducted such an analysis (10), and that report
found elevated anxiety sensitivity among patients with
panic disorder who endorsed chronic pain relative to those
who did not. We were also interested in extending this lit-
erature by testing whether anxiety sensitivity might medi-
ate the relation between anxiety symptoms and pain
symptoms. 

Finally, we were interested in determining whether pain
symptoms affected treatment response in patients with
panic disorder. Conceivably, increased pain may adversely
affect treatment response to a psychosocial intervention for
panic (ie, cognitive behavioural therapy).

PARTICIPANTS AND METHODS
Participants
Clinical sample: The clinical sample comprised 147 partic-
ipants who met the following criteria:

• principal diagnosis of panic disorder according 
to the criteria of the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) (34);

• no change in medication type or dose during the past
eight weeks;

• no evidence of serious suicide intent;

• no evidence of current substance abuse;

• no evidence of current or past schizophrenia or
bipolar disorder;

• no medical history of respiratory disease, renal
disease, heart disease, epilepsy or stroke; and

• between the ages of 18 and 65 years.

Diagnostic assessment was based on a structured diagnostic
interview using the Structured Clinical Interview for the
DSM (SCID) (35). Interviews were conducted by advanced
graduate students studying clinical psychology with extensive
training in SCID administration and scoring. Each interview
was reviewed by a licensed clinical psychologist during
weekly staff meetings in a manner consistent with that of
previous studies showing that this procedure results in high
overall inter-rater reliability and high inter-rater agreement
for panic disorder diagnoses (36,37). Medication status and
medical history were similarly assessed using a semistructured
clinical interview. Following the diagnostic and medical his-
tory interviews, participants completed self-report measures.

Measures
A multimodal assessment battery tapping the major clinical
dimensions of panic disorder was administered to all parti-
cipants. This battery consisted of clinician-rated measures of
panic frequency, intensity, anticipatory anxiety, avoidance
and impairment (Multicenter – Panic Anxiety Scale [MC-
PAS]), as well as self-rated measures of anxiety (Sheehan
Patient-Rated Anxiety Scale [SPRAS]), phobic avoidance
(Mobility Inventory [MI]), disability (Sheehan Disability
Scale [SDS]) and depression (Beck Depression Inventory
[BDI]). In addition, self-report ratings of subjective pain were
taken from a semistructured medical history interview. 
Subjective pain assessment: During an intake evaluation, all
participants completed a semistructured medical history
interview assessing their history of physical illness and cur-
rent symptom complaints. Four questions from the semistruc-
tured medical history interview were used to index subjective
pain. These questions had a dichotomous response format, in
which the patient endorses the presence or absence of
headache, ulcer/stomach pain, chest pain and joint pain.
Individual responses to these items were evaluated in the
present report. In addition, a composite, dimensional meas-
ure was formed corresponding to the number of pain domains
endorsed by the patient (range zero to four). 
MC-PAS: The MC-PAS (formerly the CY-PAS) is a semi-
structured interview rating scale for panic disorder that
includes ratings of panic frequency and intensity; anticipa-
tory anxiety, and avoidance of sensations and situations; and
impairment in work and social functioning (38). Each of
these symptoms is rated on a scale of 0 (none) to 4 (extreme).
The MC-PAS has good psychometric properties (38). In the
present sample, two clinicians in a dual interview making
MC-PAS ratings for a subsample (n=25) were found to have
consistently high reliability (r range = 0.71 to 0.94).
SPRAS: The SPRAS is a self-report scale that is widely used
for assessing the intensity of anxiety symptoms (39). It has
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demonstrated adequate test-retest reliability (r=0.67) and is
highly associated with other measures of anxiety and overall
impairment in samples of patients with panic disorder (36).
MI: The MI was used to assess phobic avoidance (40) and
includes two subscales for determining the level of phobic
avoidance when alone (‘MI-Alone’) and when accompa-
nied (‘MI-Accompanied’). The subscales are scored sepa-
rately and have been found to possess good psychometric
properties in clinical samples (40).
SDS: The SDS is a four-item, self-report measure of impair-
ment created by the presenting problem (41). One repre-
sentative item from this scale that taps the overall work and
social impairment was used in the present report. This item
is associated with clinical, global ratings of impairment and
quality of life in samples of patients with panic disorder (26).
BDI: Level of depressive symptoms was assessed by the
BDI, which is a reliable and well-validated measure of
depressive symptomatology (42).
Anxiety Sensitivity Index: The Anxiety Sensitivity Index
(ASI) is a 16-item questionnaire that measures fear of
arousal symptoms (43). Each item assesses concern about
the possible negative consequences of anxiety symptoms.
The ASI has demonstrated adequate psychometric proper-
ties (43). Moreover, the ASI appears to tap fear of anxiety
symptoms as opposed to state or trait anxiety (44).
Panic Appraisal Inventory: The Panic Appraisal Inven-
tory (PAI) is a 45-item self-report measure composed of
three separate scales assessing related aspects of panic
appraisal, including estimates of panic likelihood across a
variety of settings (PAI-Likelihood), perceived catastrophic
consequences of experiencing panic (PAI-Consequences)
and coping self-efficacy in the context of panic (PAI-
Coping). The PAI-Consequences scale is further divided
into three subscales assessing physical, social and loss of
control threats. Each of the PAI subscales possesses high
internal consistency (coefficient αs=0.85 to 0.94) and test-
retest reliability (rs=0.81 to 0.89), and is predictive of pho-
bic avoidance and general symptom severity among
patients with panic disorder (45,46).

RESULTS
Sample description
The sample of patients with panic disorder who participated
in the present study was predominantly white (85%) and
female (67%), with a mean age of 35.7 years (SD 11.5 years).
The majority were currently employed (80%) and married
(55%). Sixty-one per cent of the sample received an agora-
phobia diagnosis, 43% received a co-occurring anxiety disor-
der diagnosis and 24% received a co-occurring mood disorder
diagnosis. It is also notable that only one patient received a
somatoform diagnosis (undifferentiated somatoform disor-
der). A substantial number of patients (53%) were taking
psychotropic medications for their anxiety problems. Of
these patients, 32% were taking antidepressants, 45% were
taking benzodiazepines, 22% were taking both antidepres-
sants and benzodiazepines, and 1% were taking other types of
medication (eg, beta-blockers).

Pain endorsement
Endorsement of the four pain domains indicated a fairly
high prevalence of pain reports. Only 29% of the sample
reported experiencing no current pain symptoms, 28%
reported pain in one domain, 24% reported pain in two
domains, 13% reported pain in three domains and 5%
reported pain in all four domains. The mean score on the
continuous measure of pain was 1.4 (SD 1.2). The most com-
mon complaint was headache (55%), followed by chest pain
(34%), joint pain (25%), and stomach pain or ulcer (22%). 

Pain and demographic variables
The relation between pain domains (chest, headache, joint,
stomach) and demographic factors was analyzed using t tests
for continuous measures and χ2 tests for dichotomous meas-
ures. Due to the number of analyses conducted in this study,
a more conservative P value was used (P<0.01) to control
for type I error. Findings indicated nonsignificant trends for
pain domains related to age. Pain reports were not signifi-
cantly related to sex, marital status or employment status.
There was one significant finding for ethnicity, with
headaches being more frequently endorsed by white parti-
cipants (62%) than by black, hispanic or other groups
(overall 19%) (χ2[3,139]=14.2, P<0.01). As a result, eth-
nicity was statistically controlled for in later analyses of
headache symptoms.

Pain and diagnostic/symptom variables
The relations between pain domains and the more common
co-occurring diagnoses (ie, agoraphobia, any additional
anxiety diagnosis, any additional mood diagnosis) were
evaluated, and no significant associations were indicated.
Pain domain was not associated with medication type
(P>0.01). Table 1 shows the relation between specific pain
domains and symptoms. To summarize these findings, pain
endorsement was generally associated with higher levels of
anxiety symptoms and depression symptoms (eg, correla-
tions between the continuous anxiety scale and SPRAS
[r=0.43, P<0.0001], BDI [r=0.39, P<0.0001]). Panic fre-
quency (CY-PAS) was also generally associated with pain
(r=0.25, P<0.01). On the other hand, pain was not associ-
ated with level of phobic avoidance, disability, anticipatory
anxiety or distress during panic. 

Results of the specificity analyses were consistent with
expected values. Joint pain was not significantly associated
with any symptom measure. All of the other pain domains
were associated with anxiety symptoms as well as depres-
sion. In addition, headaches were associated with increased
panic frequency, and stomach and chest pain were associ-
ated with avoidance of physical sensations. 

Pain and panic-relevant cognitive variables
The overall association between pain and the cognitive
parameters was significant, with pain being related to
higher levels of anxiety sensitivity (r=0.26, P<0.01), per-
ceptions of diminished coping capacity with respect to
panic (PAI-3: r=–0.22, P<0.01) and increased expectations
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that panic would lead to threat (PAI-2: r=0.23, P<0.01). In
terms of perceived threat, pain was significantly associated
with the PAI subscale measuring physical threat (r=0.22,
P<0.01), but not social or loss of control threats.

Results of the specificity analyses for pain domains and
cognitive variables are displayed in Table 2. These analyses
indicate that headache and chest pain were primarily
responsible for the overall associations with the cognitive
measures, whereas joint and stomach pain were not signifi-
cantly associated with any of the cognitive measures. Chest
pain was associated with anxiety sensitivity and the physi-
cal threat subdomain of the PAI, and headache was associ-
ated with anxiety sensitivity.

Mediation of the relation between anxiety and pain
Whether panic-related cognitive variables mediate the
relation between anxiety and pain was tested through a
series of regression analyses in accordance with the
methodology outlined by Baron and Kenny (47). For
mediation to occur, there must be a significant relation
between the mediating variable (panic-related cognition)
and the criterion variable (pain), with a simultaneous
reduction in the effect of the predictor variable (anxiety)
on the criterion variable. Results of analyses using the ASI
suggest that anxiety sensitivity does not mediate this rela-
tion (Table 3). Similar analyses were conducted using the
PAI subscales and showed essentially the same pattern of

findings. Thus, there is little evidence to suggest that cogni-
tive variables mediate the relation between anxiety and
pain.

Pain and treatment outcome
Using a subset of patients (n=77) who underwent treatment
or a delayed treatment control condition, the authors
assessed whether pain moderated treatment outcome for
patients participating in a 10-week cognitive behavioural
treatment protocol (48). Because the primary interest was in
investigating moderator effects, analyses were conducted in
the following manner. By following the procedures outlined
by Cohen and Cohen (49), a regression-based approach was
used with the baseline covariate (corresponding to the out-
come measure of interest), along with main effects for treat-
ment condition (treatment, control) and the moderator
variable (yes or no for each pain domain), followed by the
interaction term represented by the product of the two main
effects (eg, treatment × moderator). Ethnicity was also
entered as a covariate for analyses evaluating headache. To
simplify these analyses, the two active cognitive behavioural
treatment groups were collapsed and compared with the
delayed treatment control group. The outcome measures
selected for investigation captured the main clinical features
of panic disorder, including anxiety (SPRAS), phobic avoid-
ance (MI-Alone and MI-Accompanied) and panic attack
frequency (CY-PAS-1). These analyses produced no signifi-
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TABLE 1
Relation between pain endorsement and symptoms in patients with panic disorder

Headache Chest pain Stomach pain Joint pain

Measure Yes No Yes No Yes No Yes No

Clinician ratings

Panic frequency (0-4) 2.12 (1.16)* 1.56 (0.98) 2.12 (1.17) 1.74 (1.07) 2.16 (1.08) 1.79 (1.11) 2.00 (1.18) 1.82 (1.09)

Panic intensity (0-4) 2.78 (0.97) 2.60 (0.96) 2.74 (1.01) 2.67 (0.95) 2.93 (0.90) 2.61 (0.97) 2.77 (0.94) 2.67 (0.98)

Anticipatory anxiety (0-4) 2.19 (1.28) 2.18 (1.12) 2.46 (1.33) 2.04 (1.12) 2.50 (1.25) 2.08 (1.19) 2.25 (1.31) 2.16 (1.18)

Avoidance of situations 2.00 (1.33) 1.95 (1.24) 1.93 (1.34) 2.00 (1.27) 2.33 (1.15) 1.89 (1.30) 1.94 (1.28) 1.98 (1.29)

(0-4)

Avoidance of sensations 1.84 (1.34) 1.85 (1.24) 2.21 (1.26)* 1.65 (1.24) 2.33 (1.22)* 1.71 (1.24) 1.76 (1.25) 1.87 (1.31)

(0-4)

Work impairment (0-4) 1.72 (1.18) 1.28 (1.10) 1.74 (1.13) 1.42 (1.16) 1.46 (1.07) 1.53 (1.19) 1.62 (1.19) 1.48 (1.15)

Social impairment (0-4) 1.76 (1.25) 1.60 (1.16) 1.70 (1.24) 1.68 (1.20) 1.93 (1.17) 1.63 (1.21) 1.65 (1.10) 1.70 (1.25)

Self-report ratings

SPRAS (0-140) 63.4 (28.0)* 43.4 (26.6) 70.4 (27.5)* 46.0 (26.4) 66.5 (28.2)* 51.0 (28.6) 61.9 (32.8) 52.0 (27.4)

MI-Accompanied† (1-5) 1.73 (0.71) 1.59 (0.60) 1.68 (0.70) 1.66 (0.66) 1.87 (0.71) 1.62 (0.65) 1.72 (1.51) 1.72 (0.70)

MI-Alone‡ (1-5) 2.27 (0.99) 1.96 (0.93) 2.21 (1.00) 2.09 (0.96) 2.37 (1.02) 2.07 (0.95) 1.89 (0.97) 2.21 (0.96)

Disability§ (1-5) 3.75 (0.96) 3.31 (1.06) 3.59 (0.94) 3.55 (1.07) 3.63 (0.96) 3.55 (1.04) 3.51 (1.12) 3.57 (1.00)

BDI (0-63) 18.5 (10.9)* 11.9 (8.0) 19.9 (11.4)* 13.4 (8.9) 19.9 (10.2)* 14.4 (10.0) 18.0 (10.1) 14.9 (10.2)

Values are means (SD). Clinician measures were derived from the Multicenter – Panic Anxiety scale. *Significant group difference (P<0.01) within a pain domain;
†When Accompanied subscale of the Mobility Inventory for Agoraphobia; ‡When Alone subscale of The Mobility Inventory for Agoraphobia; §Sheehan Disability
Scale – Work and Social Disability subscale. BDI Beck Depression Inventory; SPRAS Sheehan Patient-rated Anxiety Scale
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cant interaction terms, suggesting that pain symptoms do not
significantly moderate treatment response for patients under-
going cognitive behavioural treatment.

DISCUSSION
The purpose of the present report was to expand our knowl-
edge of the interrelationships between pain and anxiety
symptoms among patients with panic disorder. Consistent
with previous reports, pain was endorsed in a high percent-
age of patients. Also consistent with other reports was the
high level of endorsement of headache and chest pain. It is
notable, however, that stomach and joint pain were also
fairly prevalent in this sample, suggesting that these
patients had a wide range of pain experiences. In the pres-
ent report, pain endorsement was somewhat higher than
that in previous studies, likely because of the nature of the
measures (10). Kuch et al (10) assessed chronic pain
(longer than six months), which we presume would be less
likely to be endorsed than current pain symptoms. One lim-
itation of our data is that we did not have a nonclinical
comparison sample. Thus, we cannot determine whether
this level of pain endorsement is higher than that of the
general population. However, in a recent study, patients
with anxiety disorders reported higher levels of pain than
patients with chronic pain (50). These data suggest that
patients with anxiety are likely to have elevated pain rela-
tive to nonclinical samples, but future research should
assess this hypothesis directly.

Results of our analyses examining the relation between
pain and anxiety symptoms are somewhat consistent with
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TABLE 2
Relation between pain endorsement and cognitive features in patients with panic disorder

Headache Chest pain Stomach pain Joint pain

Measure Yes No Yes No Yes No Yes No

Anxiety Sensitivity Index (0-64) 31.9 26.9 33.7 27.6 32.6 28.8 30.6 29.4

(11.2)* (10.7) (11.6)* (10.5) (11.2) (11.1) (12.4) (10.8)

PAI-Likelihood† (0-1500) 567.5 445.8 566.6 488.5 616.6 485.5 479.9 524.4

(301.1) (292.9) (308.3) (298.2) (295.1) (300.9) (310.1) (300.4)

PAI-Consequences‡ 555.1 419.4 585.0 448.9 509.0 488.4 598.1 459.2

– Overall (0-1500) (350.9) (365.8) (326.2) (375.2) (349.2) (369.2) (334.3) (366.8)

PAI-Consequences 191.6 136.9 226.1 138.0 165.6 165.6 184.2 161.5

– Physical (0-500) (143.4) (136.3) (141.8)* (134.3) (140.1) (142.7) (130.4) (146.4)

PAI-Consequences 192.9 144.8 179.7 167.2 179.0 171.0 201.5 161.3

– Social (0-500) (142.7) (157.2) (138.4) (158.1) (138.7) (154.3) (147.3) (151.2)

PAI-Consequences 169.2 138.3 176.2 143.5 167.6 150.8 210.5 136.8

– Loss of Control (0-500) (144.2) (152.0) (144.5) (149.9) (147.0) (149.0) (168.6) (136.3)

PAI-Coping§ (0-1500) 500.3 612.2 505.7 573.3 564.7 564.7 488.4 571.7

(288.1) (330.8) (293.6) (321.6) (503.1) (328.5) (323.0) (306.7)

Values are means (SD). *Significant group difference (P<0.01) within a pain domain; †Subscale of the Pain Appraisal Inventory (PAI) assessing panic likelihood
across a variety of settings; ‡Subscale of the PAI assessing perceived catastrophic consequences of experiencing panic; §Subscale of the PAI assessing coping self-
efficacy in the context of panic

TABLE 3
Regression analyses testing mediation effects of
anxiety sensitivity on the relation between anxiety and
pain 

Dependent Independent 
variable Step variable(s) B* χ2 P

ASI 1 Anxiety (SPRAS) 0.24 9.26† <0.0001

Chest pain 2 Anxiety (SPRAS) 0.03 14.8 <0.0001

Headache Anxiety (SPRAS) 0.03 18.9 =0.0001

Stomach pain Anxiety (SPRAS) 0.02 6.30 <0.05

Joint pain Anxiety (SPRAS) 0.01 3.02 =0.08

Chest pain 3a Anxiety (SPRAS) 0.03 11.8 <0.001

ASI 0.00 0.00 –

Headache 3b Anxiety (SPRAS) 0.03 9.52 <0.01

ASI 0.00 0.04 –

Stomach pain 3c Anxiety (SPRAS) 0.02 3.74 =0.06

ASI 0.00 0.01 –

Joint pain 3d Anxiety (SPRAS) 0.01 3.10 =0.08

ASI 0.01 0.51 –

Anxiety was regressed separately on each dependent variable in steps 1 and
2, but in step 3, anxiety was simultaneously regressed with Anxiety Sensitivity
Index (ASI) scores *Unstandardized estimate; †t ratio. SPRAS Sheehan
Patient-Rated Anxiety Scale     
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those of earlier reports. Pain was associated with general
symptoms of anxiety and depression – similar to the results
found by Kuch et al (10). However, unlike Kuch et al (10),
we did not find an association with phobic avoidance.
Differences in the type of pain assessed (chronic versus cur-
rent) may account for this discrepancy. Relative to our meas-
ure of current pain, we suspect that endorsement of chronic
pain is likely to be indicative of more severe pain symptoms
that would have a greater impact on avoidance in terms of
the mechanisms outlined by Asmundson and Taylor (28).
The present report provides a more detailed assessment of
other types of panic symptoms (eg, panic frequency, antici-
patory anxiety, avoidance of sensations), and a number of
other associations were found. However, both studies gener-
ally suggest that pain is more closely linked with general
negative affect symptoms such as anxiety and depression. 

Results of the pain-anxiety symptom specificity analyses
were consistent with the expected results. Of the types of
pain studied, joint pain was least associated with anxiety,
whereas headache and chest pain were most highly associ-
ated with anxiety. This is not surprising given the amount of
attention given to chest pain and headache (to a lesser
extent) in panic disorder. As noted above, these data are
consistent with cognitive theories of panic and panic disor-
der to the extent that these models suggest the importance
of immediate catastrophic misinterpretation of bodily per-
turbations (51,52). Thus, patients with panic disorder are
prone to associate chest pain with cardiovascular threats
such as heart attack, and headaches may be associated with
stroke; however, joint pain is less likely to be associated with
some imminent danger. 

The cognitive model of panic assumes that pain con-
tributes to anxiety. The opposite relation may also be rele-
vant. Anxiety symptoms may dispose individuals toward
greater pain (53-55). More specifically, Weisenberg et al (56)
proposed that anxiety that is relevant to the pain-inducing
stimulus exacerbates pain, whereas anxiety that is irrelevant
to pain reduces pain. For example, dental phobics show no
differences in pain tolerance to arm shock but significant dif-
ferences to tooth shock relative to control subjects (57).
Likewise, subjects given anxiety-producing information
about a cold pressor report greater pain to the cold pressor
than those given anxiety-producing information about other
(irrelevant) tasks (58). Of course, the cross-sectional nature
of the data in the present study does not allow causal or
sequential inferences. Pain and anxiety symptoms may inter-
act reciprocally, with each contributing to the other, in some
patients with panic disorder, creating a vicious cycle.

We found pain to be associated with anxiety sensitivity as
well as several appraisal variables, including increased phys-
ical threat appraisal and decreased coping with panic – con-
sistent with the results of the study by Kuch et al (10). We
cannot determine the nature of this relation from the pres-
ent data, but it seems reasonable to assume that patients
experiencing pain in certain domains would be more likely
to develop threatening appraisals that are relevant to the
pain symptoms. For example, theories of anxiety sensitivity

indicate that these beliefs are learned, with pain experiences
providing an opportunity to focus on these sensations and
potentially worry about their meaning (59). After such
beliefs are developed, we would expect to see elevations in
measures of anxiety sensitivity, hypervigilance to pain sensa-
tions and avoidance of sensations that are deemed threaten-
ing (27). This sequence of events is also consistent with the
specific association found between chest and stomach pain,
and the avoidance of bodily sensations. 

Having described a possible set of associations among
pain, cognitive variables and anxiety, it is important to note
that this more complex set of relations was not supported by
the particular cognitive measures that we used. Results of the
mediator analyses suggest that our cognitive measures have
little role in mediating the relation between anxiety and
pain. These cross-sectional findings are not consistent with
those of an earlier experimental study showing that anxiety
sensitivity partially mediated the relation between diagnostic
status (panic disorder versus control) and pain symptoms
(18). Differences in study methodology likely contributed to
these discrepancies; however, this set of findings highlights
the fact that other, unmeasured variables (such as fear of
pain, hypervigilance or attentional bias, and physiological
parameters including genetic factors), play an important role
in mediating the relation between pain and anxiety in these
patients (28). It is also worth noting that many significant
relations reported in the present article describe associations
between pain and anxiety symptoms that account for only a
limited amount of the common variance. Clearly, additional
work is needed to clarify the complicated array of relations
that exist between pain and anxiety.

The last set of analyses evaluated whether pain symptoms
affected the effectiveness of cognitive behavioural treatment
for panic disorder. There was little suggestion that pain mod-
erates treatment outcome. One limitation of the study that
is likely to have affected this conclusion is our failure to
measure pain severity. It is conceivable that patients who are
more severely debilitated by pain will have poorer outcomes.
Anecdotally, we recall two patients in the present trial who
showed extreme and chronic pain symptoms. Both were
accident victims who were disabled at the time of treatment
because of injury or pain resulting from the accidents. Each
of these patients showed excellent recovery from their panic
disorder. However, conclusions about the moderating effects
of pain in the context of cognitive behavioural treatment
should be tempered until this issue is studied in more detail.
Moreover, we encourage therapists to address the possible
relations between anxiety and pain in patients experiencing
significant pain symptoms because it may be useful for some
patients to be aware of this process. It would also be useful
for medical professionals dealing primarily with pain syn-
dromes to be aware of the relation between anxiety and
pain, as well as of the fact that some individuals, such as
those with panic disorder, are likely to present for pain-
related treatment. It is especially important for these profes-
sionals to be aware of the interplay between anxiety and
pain in this subset of patients.

Schmidt et al
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