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Unexplained Chest Pain: When Is It Panic Disorder?
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Summary: Noncardiac chest pain is a common costly phe-
nomenon in the cardiology setting. Recent research suggests
that panic disorder, a highly distressful yet treatable anxiety
disorder, occurs in a significant proportion of noncardiac chest
pain patients. This article reviews research on the prevalence
of panic disorder in patients seen in cardiology settings for un-
explained chest pain. Financial, psychosocial, and historical
aspects of noncardiac chest pain are described. Panic disorder
and the potential consequences of its nonrecognition by physi-
cians are examined. Current psychological and pharmacolog-
ic treatments are reviewed. Recommendations on the manage-
ment of panic patients in the cardiology setting are provided.
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artery disease

Introduction

Chest pain is one of the most common symptoms prompt-
ing medical consultation.'2 It is within the domain of cardi-
ology to investigate a cardiovascular basis for this cardinal
symptom of coronary artery disease (CAD)—a leading cause
of death in North America. However, in more than 50% of pa-
tients suffering from chest pain, the pain does not have a car-
diac cause.!> Despite an excellent survival prognosis, 1- to 6-
year follow-up studies suggest that between 34 and 70% of
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these noncardiac patients continue to suffer from chest pain,
repeatedly consult physicians, and report significant psy-
chosocial disability (Table 1).6-9

In addition to the physical suffering and psychosocial
implications of noncardiac pain, the costs to diagnose and
manage this pain syndrome are significant. Approximately
500,000 angiograms are performed annually in the United
States; of these, 10 to 30% are negative. Since the cost of an
angiogram is over $2,000, it can be estimated that more than
$10,000,000 are spent each year to reach a negative diagnosis
of coronary disease for chest pain sufferers.!® Kroenke and
Mangelsdorff? reviewed patients’ diagnostic yields and costs
to discover an organic cause of chest pain not apparent on ini-
tial interview and physical examination in ambulatory care
settings. Six percent of chest pain investigations yielded an or-
ganic cause not apparent on physical examination, and the as-
sociated costs were over $4,000 per patient. A decade ago, the
costs to manage noncardiac chest pain were approximately
$4.,000 per year for each patient. This figure included 1.2 pre-
scriptions per month, 2.2 emergency room or physician visits
per year, and one hospitalization per year for further evaluation
of the pain."

Physical Causes of Chest Pain

The most commonly reported physical causes of persistent
chest pain in patients with otherwise normal coronary arteries
are esophageal motility disorders, gastroesophageal reflux
disease, mitral valve prolapse, microvascular angina, and ab-
normal visceral nociception. A multidisciplinary meeting of
active investigators led to the publication of a review on un-
explained chest pain in 1991,12 Reviewers noted that, al-
though several individual or combined physical abnormali-
ties can be found in noncardiac patients, the majority of
patients do not have a distinct physical cause for their pain.
Moreover, even in the presence of observed physical abnor-
malities, medical treatments are often ineffective for some
patients. Finally, psychiatric disorders occur in a significant
proportion of patients with any of the physical conditions
mentioned above.'>-16 It is yet unclear if psychiatric disorders
cause, result from, or simply parallel these conditions.
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TasLel  Summary of selected follow-up studies of patients with chest pain and normal coronary arteries

Year Investigators (Ref.) Sample size Follow-up period Findings

1979 Lavey and Winkle (6) 45 Mean 3.5 years Continued chest pain (34%), use of medical services (79%)
and disability

1980 Ockeneetal. (7) 57 Mean 16 months Chest pain (47%), unable-work (51%), believed bad heart
disease (44%)

1984 Wielgosz et al. (8) 581 1 year Chest pain (67%)

1986 Papanicolaou et al. (9) 1977 Median 6.3 years Chest discomfort (70%), continued use of medical services,

functional impairment and job disability

Psychological Correlates and Chest Pain: A Brief
Historical Perspective

The contribution of psychological factors to chest pain has
been suspected for more than a century. During the nineteenth
century, there were several reports of a pain syndrome differ-
ent from Heberden’s angina pectoris, described in 1772,17
This new syndrome was particularly common during war-
time among soldiers and was described by DaCosta in 1871.'8
Although unsure of the causes for this chest pain syndrome,
DaCosta suggested that it was due to a disordered innervation
and, with a few exceptions, his patients were “functional.” In
1892, Osler'? also acknowledged the difficulty in differentiat-
ing pain caused by a cardiac condition from that attributable
to noncardiac factors. He described two distinct categories of
chest pain: true angina and pseudoangina. In the latter catego-
ry, he found that the patient population was comprised mainly
of women in whom pain was characteristically periodic, noc-
turnal, accompanied by nervous symptoms, and vasomotor
disturbances. He stated that treatment must be directed to the
general nervous condition. With time, DaCosta’s pain syn-
drome first diagnosed in soldiers became increasingly docu-
mented in the civilian population. In 1941, Wood?® compared
patients with heart disease with normal controls and conclud-
ed that a proper psychiatric diagnosis was almost always
available. He believed that the cause of the pain was usually
psychological, due to “misinterpretation of emotional symp-
toms, certain vicious circular patterns, the growth of a convic-
tion that the heart is to blame, consequent fears of sudden
death on exertion, conditioning, and hysteria.”

Symptoms presented by many noncardiac patients as de-
scribed by DaCosta, Osler, Wood, and others resembled what
is known today as panic disorder (PD). As a result, recent re-
search has focused on establishing the prevalence of this disor-
der in patients with chest pain. Panic disorder is a specific dis-
abling anxiety disorder characterized by recurrent unexpected
episodes of intense fear or discomfort associated with several
somatic and cognitive symptoms?! (see Table II for diagnostic
criteria). Its etiology is related to abnormal neurobiological
functioning that involves a dysregulation of the noradrenergic,
serotonin, and benzodiazepine systems.?? In addition to neuro-
biological etiology, panic patients have a well-documented
tendency to catastrophically misinterpret their anxiety symp-
toms, which leads them into a cycle of anxiety — catastrophic

misinterpretation of the symptoms (e.g., “l am having a heart
attack,” “l am going crazy”) — heightened anxiety level (pan-
ic attack).Z It should be mentioned that researchers know
more about effective treatments than about the specific etiolo-
gy of PD, especially in terms of its neurobiological causes.?

In this article we will review the studies that examined PD
prevalence in patients with chest pain. We focused on studies
conducted in the cardiology setting that used structured inter-
view protocols (standard criterion) to diagnose PD. Omitted
from this review is the research that examined the controver-
sial relation between PD and mitral valve prolapse. This sub-
ject has been extensively reviewed elsewhere?> 2* and it is
now generally accepted that mitral valve prolapse is not espe-
cially associated with PD.??

Panic Disorder in Chest Pain Patients in the
Cardiology Setting

The authors are aware of six original published PD preva-
lence studies in patients with chest pain in cardiology settings
(Table I1I). Katon et al.-*5 examined the prevalence of this dis-
order in 74 patients with chest pain without a previous history
of CAD who were referred for coronary arteriography. Of pa-
tients with normal angiograms, 43% (12/28) met criteria for
PD, compared with 6.5% (3/46) of patients with positive coro-
nary arteriographies. Patients with chest pain and no signifi-
cant CAD were more likely to be female, presented a higher
number of autonomic symptoms associated with chest pain,
and were more likely to describe atypical chest pain.

Beitman er al. 20 reported similar findings on a larger patient
sample with normal angiographic results. Of the 94 patients
consenting to participate, 32 (34%) exhibited PD. Because of
its larger sample, this study strengthened Katon’s finding that
PD is highly prevalent in patients with normal coronary arter-
ies. However, a limit to Beitman’s study is that psychiatric in-
terviewers were not blinded to angiographic results. Hence,
the possibility of an experimenter expectancy effect, leading to
ahigh PD prevalence, could not be excluded.

Beitman et al.?” who observed that PD patients tended to
present with atypical chest pain, focused on the prevalence of
PDin this population. They found that 59 of 103 (57%) of car-
diology outpatients with atypical or nonanginal chest pain met
PD criteria. Of these 103 patients, 73 (70%) had no probable
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TasLeIl  Diagnostic criteria for panic disorder (with or without agoraphobia)

A. Both(1)and{2)
(1) Recurrent unexpected panic attacks?

(2) Atleast one of the attacks followed by 1 month (or more) of one (or more) of the following:

(a) Persistent concern about having additional attacks

(b) Worry about the implications of the attack or its consequences (e.g., losing control, having a heart attack, going crazy)

(c) A significant change in behavior related to the attacks

B. Presence or absence of agoraphobia, i.e., anxiety about being in situations from which escape may be difficult in case of a panic attack,
e.g., agoraphobic situations are commonly being in a crowd, on a bridge, traveling on a bus, subway, etc.

C. Panic attacks not due to the direct physiologic effects of a substance (e.g., drug abuse) or general medical condition (e.g., hyperthyroidism)

D. Panic attacks not better accounted for by another mental disorder such as social phobia, specific phobia, post-traumatic stress disorder, etc.

“ Panic attacks are defined as a discrete episode of intense fear or discomfort, in which four (or more) of the following symptoms developed abrupt-
ly and reached their peak within 10 min: Palpitations, sweating, trembling or shaking, sensations of shortness of breath, feeling of choking, chest
pain or discomfort, nausea or abdominal distress, feeling dizzy, feelings of unreality or of being detached from onself, fear of losing control or go-

ing crazy, fear of dying, paresthesia, and chill or hot flushes.

CAD (diagnosed using test results ordered at the cardiologist’s
discretion). The results of this study are of interest as they sug-
gest that atypical chest pain may imply an underlying panic
syndrome. However, several methodological issues need to be
addressed. First, patients were referred to the study by cardiol-
ogists and it is unclear whether only the more psychologically
disturbed patients were referred. Second, less than half of the
patients referred for psychiatric interview consented to partic-
ipate. Finally, interviewers were not blinded to patient diag-
noses. It is unclear if these issues contributed to the high ob-
served prevalence.

Carter et al.?® hypothesized that many chest pain patients
admitted to the coronary care unit (CCU) for suspected my-
ocardial infarction may suffer from PD, and estimated its
prevalence in this setting. They found that one third of 62 con-
secutive patients met criteria for PD. Seventy-nine percent of
patients with PD did not have clear evidence of CAD, Patients
with PD displayed significantly higher scores on psychologi-
cal scales and tended to have other comorbid psychiatric con-
ditions such as agoraphobia and depression. Although this

study had arelatively small sample size, participation rate was
high (85%) and the interviewers were blinded to medical diag-
noses which strengthened the findings.

Carter et al.? recently investigated the prevalence of PD in
consecutive referrals of patients with chest pain and without
previous evidence of CAD to a nuclear medicine department
for cardiac stress scintigraphy. Fifty patients (82%) participat-
ed; 28 patients (56%) met criteria for PD. Of the patients with
PD, one had a positive stress scintigram. Although this study
also had a small sample size and should be reproduced in dif-
ferent medical settings that may have different referral patterns
for nuclear medicine testing, it suggests that PD is significant-
ly prevalent in this cardiology setting. The authors concluded
that the “salient question is not whether to evaluate patients
with chest pain for PD, but at what point in their evaluation
should it be considered.”

Finally, in a recent study3C attempting to improve upon the
previous work’s methodology, researchers from the Montreal
Heart Institute examined the prevalence of PD in a sample of
441 consecutive patients consulting the ambulatory (walk-in)

TABLEHl Panic disorder prevalence studies using structured interview protocols in patients with chest pain in the cardiology setting

Investigators Sample Panic disorder
Year (Ref) Subjects size prevalence (%)
1988 Katon et al. (25) Referred for angiographic testing with no previous 74 15/74 (20) in total sample
history of CAD 3/46 (6.5) in CAD + patients
12/28 (43) in CAD — patients
1989 Beitman ez al. (26) With normal angiograms (CAD-) 94 32/94 (34)
1987 Beitman et al. (27) With atypical or nonanginal chest pain referred 103 59/103(57)
to study by cardiologists
1992 Carter et al. (28) Consecutive admissions to the coronary care unit 62 19/62 (31)
1994 Carter et al. (29) Consecutive referrals for cardiac stress 50 28/50 (56%)
scintigraphy with no previous history of CAD
1996 Fleetetal. (30) Consecutive patients consulting an ED of a cardi-
ology hospital with chief complaint of chest pain 441 108/441 (24.5%)

Abbreviations: CAD = coronary artery disease, ED = emergency department.



190 Clin. Cardiol. Vol. 20, March 1997

emergency department (ED) with a chief complaint of chest
pain. Approximately 25% (108/441) of patients met structured
interview criteria for PD. Patients with PD displayed signifi-
cantly higher panic-agoraphobia, anxie-ty, depression, and
pain scores on state-of-the art self-report scales than patients
without PD. Moreover, 25% of patients with PD reported sui-
cidal thoughts in the week preceding their ED visit compared
with 5% of the patients without PD. Although 44% of the pa-
tients with PD had a history of CAD, 80% had atypical or
nonanginal chest pain and 75% were discharged from the hos-
pital with a final diagnosis of noncardiac chest pain. Of inter-
est is that 98% of patients with PD were not recognized by car-
diologists as suffering from this condition.

The previously described study strengthens the findings of
the earlier research as it had a large sample size and a high par-
ticipation rate {84%). Moreover, interviewers were blinded to
the patients’ medical diagnoses as well as to the study’s spe-
cific hypotheses, and cardiologists were blinded to the resuits
of the psychiatric interviews. The study also extends knowl-
edge about the panic patient with respect to suicidal behavior
and examines physician recognition of the disorder in the car-
diology setting. However, one limitation of this naturalistic
study is that the cardiovascular tests conducted were at the dis-
cretion of the attending cardiologists, who relied mainly on
physical examination and noninvasive testing for most panic
patients. Although this appears consistent with standard cardi-
ology practice in Canada with respect to low-risk patients,’ it
cannot be absolutely excluded that a small proportion of pa-
tients with PD had some symptoms better accounted for by
undetected CAD.

In summary, between 25 and 57% of noncardiac or atypical
chest pain patients in various cardiology settings suffer from
PD. Although some of these results must be interpreted in light
of the methodological issues described above, they underline
the fact that cardiologists are highly likely to be confronted by
this specific disabling anxiety disorder. The prevalence of PD
in cardiology settings is significantly higher than the 6.5% rate
reported in primary care populations and the 1 to 4% preva-
lence (with or without agoraphobia) reported in the general
population. The following sections describe PD and summa-
rize approaches to treatment.

Why Panic is Particularly Common in the Cardiology
Setting

We can speculate on the reasons why panic prevalence is
particularly high in patients with chest pain in the cardiology
setting. One explanation is that most of the panic symptoms
(10 of the 13 diagnostic symptoms) are somatic,?! not cogni-
tive/psychological, leading the patient first to seek reassur-
ance/care from nonpsychiatrist physicians rather than from
mental health professionals. In turn, the cardiologist may par-
ticularly be targeted by these patients because seven of the
panic symptoms are also symptoms of a cardiovascular dis-
ease: chest pain, palpitations, sweating, shortness of breath,
feeling of choking, paresthesia, hot flushes. Among these

symptoms, chest pain may be the one of most concern for the
panic patient and for the referring physician because it is a
cardinal feature of a potentially fatal CAD. This combined
with the fact that panic patients have an enduring tendency to
focus on and to interpret their bodily sensations catastrophi-
cally can explain why they seek help from cardiologists upon
feeling chest pain 23-31-33

Panic Disorder: Underrecognized

Intuitively, the fact that several patients with PD are re-
ferred to cardiologists for evaluation of chest pain and that
many subsequently undergo extensive cardiologic investiga-
tions suggests that panic is not a suspected cause for chest
pain. If detection of PD in cardiology settings is as poor as
recognition of various psychiatric conditions in primary care
facilities, 339 it is a cause for concern. Evidence from the
Montreal Heart Institute, suggesting that PD goes unrecog-
nized by cardiologists in 98% of patients with the condition,
supports the intuition.*

Possible Consequences of Nonrecognition

Diagnosis of noncardiac chest pain is often insufficient to
reassure the PD patient.>” Without an appropriate explanation
and treatment, the discharged PD patient suffers chronical-
ly.38: 3 With subsequent attacks, the panic patient repeatedly
seeks medical services, making PD one of the psychiatric dis-
orders associated with the highest rate of ED or general medi-
cal services utilization, "0

Undetected and untreated, PD may lead to increased psy-
chiatric morbidity. For example, approximately 50% ot PD
patients develop agoraphobia within the first year of their ini-
tial attack.’” Major depression and substance abuse often co-
occur with PD, and panic patients may be at particular risk of
suicidal behavior.*7

Panic as a Risk Factor for Cardiovascular Mortality

Although most studies of PD patients in the cardiology set-
ting have focused on patients with noncardiac chest pain,
there is growing body of evidence suggesting that panic or
phobic anxiety results in an increased risk of cardiovascular
mortality. Coryell et al. *49 reported that men with PD are at
higher risk of cardiovascular mortality, Weissman er al.*" re-
ported that persons meeting lifetime criteria for PD in the
New Haven portion of the Epidemiological Catchment Area
study were twice as likely to report having suffered from a
stroke as patients with other psychiatric disorders. A recent
prospective study of 33,999 U.S. male health professionals
free of cardiovascular disease at onset uncovered that phobic
anxiety, a common characteristic of PD patients, was a strong
predictor of sudden cardiac death.”!
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The mechanisms by which panic is associated with card-
iovascular complications are unknown. It is unclear whether
associated cardiovascular disease and complications are di-
rect results of PD through slightly abnormal cardiovascular
function in these patients or indirect consequences of engag-
ing in high risk factor health habits. Patients with PD tend to
have slightly elevated blood pressures and higher submaxi-
mal exercise treadmill heart rates compared with controls.5?
One study also indicated that PD patients have higher serum
cholesterol levels compared with patients with depression
and with normal controls.3? Patients with PD may also indi-
rectly increase their likelihood of developing CAD through
poor health habits such as smoking and drinking. Finallty, PD
patients may avoid exercise as exertion increases the cardio-
vascular symptoms they tend to fear.

Recognizing PD early in the medical consultation process
may be beneficial to avoid unnecessary diagnostic investiga-
tions and to prevent further psychiatric and medical morbidity.
Detection may be especially rewarding in light of the fact that
proven effective treatments for PD do exist.

Treatments

Psychotropic medications and cognitive-behavioral inter-
ventions are the most widely studied treatments for PD.
fmprovement of the patient’s condition with either or both of
these treatment modalities is usually noticed fairly quickly
(within 6 to 8 weeks or less), bringing relief to 70 to 90% of pa-
tients suffering from PD (with or without agoraphobia).+-56 A
brief description of these treatments follows.

Pharmacotherapy

Tricyclic antidepressants (TC As), monoamine oxidase in-
hibitors (MAOs), and benzodiazepines have been the most
widely studied psychotropes. Their efficacy has been estab-
lished in doubie-blind placebo-controlled investigations.>’
Recent investigations with selective serotonin reuptake in-
hibitors (SSRI) suggest that this group of medication also has
antipanic benefits. 386

Arecent meta-analysis of treatments for PD (with and with-
out agoraphobia) suggested that antidepressants were the most
effective pharmacologic intervention.> However, the side ef-
fects of TCAs—amphetamine-like stimulation in early stages
of treatment and weight gain in prolonged therapy—are com-
mon reasons for treatment discontinuation.’” Night time in-
somnia and daytime lethargy, along with dietary restrictions,
have led to possible underuse of MAQOs.57 Although lower ini-
tial dosages may minimize some side effects of TCAs and
MAQs, the more favorable side effect profile of SSRIs has
made them a potential first-line pharmacologic treatment, es-
pecially for older patients at risk of cardiovascular complica-
tions.’”- %5 However, it should be noted that the antipanic action
of most antidepressants takes at least 4 to 6 weeks.

In contrast to antidepressants, benzodiazepines provide al-
most immediate relief for PD patients. However, potential for
abuse and dependence does not make benzodiazepines the
treatment of choice for long-term therapy. To avoid addiction,
some clinicians®’ suggest adding an antidepressant to the drug
regimen several weeks after the initial symptoms have re-
solved with benzodiazepine treatment, and then slowly taper-
ing the benzodiazepine dose.

Cognitive-Behavioral Interventions

Cognitive and behavioral techniques are also effective in
the treatment of PD whether used alone or in combination.
These include the reinterpretation of misinterpreted bodily
sensations, applied and deep muscle relaxation training,
breathing training, as well as exposure to panic-provoking
cues. Margraf et al., % in a review of methodologically robust
cognitive-behavioral panic treatment studies, reported that
about = 80% of patients receiving combined cognitive-behay-
ioral treatments achieved a panic-free status as well as strong
and clinically significant improvement in general anxiety, pan-
ic-related cognitions, depression, and phobic avoidance. Fur-
thermore, these gains were maintained at a 2-year follow-up.

Managing Panic in the Cardiology Setting

Long-term management of the panic patient may be com-
plex and unpractical for the cardiologist. We recommend that
efforts be invested in the detection of a possible panic syn-
drome, initial management of the panic attacks, and referral to
mental health professionals for further evaluation and long-
term management (Fig. 1).

Detection of a panic syndrome is relatively simple and ex-
tremely rewarding. Once cardiologic investigation suggests a
low probability for a cardiac-related chest pain, the patient
should be reassured of this and a series of questions asked.
First, specific questions about the somatic and cognitive
symptoms of panic, particularly fear of bodily symptoms, as
previously described in this article, should be asked. Second,
the patient should be questioned about agoraphobic avoid-
ance, such as travel restrictions and symptoms associated with
specific situations. Finally, patients should be asked about re-
cent stressful life events (job loss, separation, loss of a loved
one, etc.). To validate the interview further. brief self-report
questionnaires can be used to establish the probability of a
panic syndrome.%6-67

Once the cardiologist has established a probable panic syn-
drome, the patient should be informed. A brief description of
panic attacks should be provided and the patient should be re-
assured that effective treatment exists. Pollard and Lewis5®
provided a straightforward verbatim of information physi-
cians can provide to patients who had experienced a panic at-
tack. Patients should be discharged with a short-term. nonre-
newable prescription for a benzodiazepine, along with a re-
ferral to a mental health professional.
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FiG. 1 Step-by-step producure to facilitate recognition of possible panic disorder in patients with chest pain.

Conclusion

Panic disorder is a highly prevalent, serious, yet treatable
disorder in patients with noncardiac chest pain. One of the ma-
jor problems lies in the low rate of detection of PD by physi-
cians, leading to repeated medical consultations, significant
health care costs, increased psychiatric and possibly medical
morbidity. Because simple reassurance of noncardiac chest
pain may not suffice to relieve the patient, cardiologists should
inquire about a probable panic syndrome, inform the patient,
and refer him/her to mental health professionals for further
evaluation and specific therapy.
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