Isr J Psychiatry Relat Sci Vol 45 No. 1 (2008) 49-54

Psychiatric Comorbidity in Patients with Chest Pain without a
Cardiac Etiology

Cicek Hocaoglu, MD,’ Medine Yazici Gulec, MD,2 and Ismet Durmus, MD3
g

1 Department of Psychiatry, Karadeniz Technical University, School of Medicine, Trabzon, Turkey
2 Erenkoy Psychiatry Hospital, Istanbul, Turkey
3 Department of Cardiology, Karadeniz Technical University, School of Medicine, Trabzon, Turkey

Abstract: Objective: Throughout the world and among different cultural groups, physical symptoms are the most com-
mon expressions of social problems and distress; chest pain is one of the most widely seen, medically unexplained
physical symptoms. Most of the time, chest pain cases in which an organic etiology cannot be determined over time
and in those presenting with atypical features should be evaluated as a component or an accompanying symptom of
various specific psychiatric disorders, primarily such as panic disorder and depression. The aim of this study was to
determine the psychiatric comorbidity rate in patients with chest pain without a cardiac etiology. Method: Seventy pa-
tients admitted to the cardiology clinic with a complaint of chest pain but without any detectable cardiac etiology were
included in the study. All patients were evaluated using a Sociodemographic Data Collection Form and Structured
Clinical Interview for DSM-IV. Results: Panic disorder was diagnosed in 47.1% of the non-cardiac chest pain group,
depressive disorders in 21.4%, generalized anxiety disorder in 5.7%, anxiety disorders not otherwise specified in 5.7%,
obsessive compulsive disorder in 5.7%, and undifferentiated somatoform disorder in 2.9%. Two psychiatric diagnoses
were established in 12.9% of the patients and no psychiatric diagnosis in 24.3%. Conclusion: Psychiatric disorder rates
are quite high in patients with chest pain that cannot be explained cardiologically. These results show the importance
of psychiatric evaluations in patients with non-cardiac chest pain or unexplained chest pain (UCP). In addition, un-
derstanding the psychiatric symptom profile of these patients will make an important contribution to the treatment of
non-cardiac chest pain.

Introduction these patients, chest pain continues and they fre-
quently come to the emergency department and
their heart catheterization is repeated (9). Although
the medical prognosis of UCP patients is good, these
patients do not function well. The unexplained chest
pain is persistent; it causes long-term physical limi-
tations, and negatively affects daily activities (4).
Chest pain is persistent in 50% to 70% of UCP pa-
tients, and 19% to 51% of the patients experience oc-
cupational losses, and 40% to 100% experience
functional losses. They are exposed to increased
rates of medical interventions, including high rates
of hospitalization and inappropriate cardiac drug in-

Worldwide and among different cultural groups,
bodily symptoms are the most common individual
expressions of social problems and emotional dis-
tress (1). Chest pain as a bodily symptom unex-
plained medically is frequently seen in people
seeking treatment at first and second step health in-
stitutions (2). Over 50% of patients with chest pain
are diagnosed by cardiologists with chest pain unre-
lated to the cardiac system. Non-cardiac or unex-
plained chest pain (UCP) can be defined as recurrent
angina-like or substernal chest pain thought to be
unrelated to the heart after a reasonable cardiac eval-

uation (2-8). Only one-third of patients with chest
pain are diagnosed with ischemic heart disease (2).
Some 10% to 30% of patients who experienced car-
diac catheterization due to angina-like symptoms are
found to have normal coronary arteries. In most of

take (6, 10, 11). Most of the time, chest pain cases in
which an organic etiology cannot be determined
over time and those presenting with atypical features
should be evaluated as a component or an accompa-
nying symptom of various specific psychiatric disor-
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ders, primarily such as panic disorder and
depression (2, 12-17).

Worrying about cardiac disease is the most com-
mon belief reported by patients with both general-
ized anxiety disorder and panic disorder. It is not at
all surprising to note that most patients admitted
with chest pain and palpitation describe physical
symptoms of anxiety. Panic is the exact cause of chest
pain and palpitation, but this is only one of the vari-
ous psychological reasons associated with the etiol-
ogy of these symptoms (3).

After anxiety neurosis was described by Freud
and panic disorder was classified in a separate cate-
gory in DSM-III, characteristic symptoms of anxiety
began to be considered functional or “neurotic med-
ical conditions” The diagnosis and definition of anx-
iety disorders as well as subsequent symptom
classification in ICD and DSM have had a major im-
pact on the diagnosis and management of symptoms
associated with chest pain in primary care and gen-
eral hospital departments. Chest pain presenting as a
nonspecific, medically unexplained symptom has
become the most important management issue in
both primary care and hospital settings (3).

In a recent study of 167 patients with chest pain
not associated with cardiac disease, 41.3% of the pa-
tients had panic disorder, 6.6% had a specific phobia,
9.0% had a social phobia, 6.0% had generalized anxi-
ety disorder, 1.2% had miscellaneous anxiety disor-
der, 7.2% had major depressive disorder, 3.6% had
dysthymic disorder, 1.2% had miscellaneous depres-
sive disorders, 18.6% had somatoform disorder, 3.0%
had hypochondriasis, and 2.4% had alcohol abuse
(18).

Panic disorder is frequently accompanied by con-
comitant psychiatric disorders. Chest pain accompa-
nying panic disorder commonly coexists with
depression, hypochondriasis and other somatoform
disorders. It is rather difficult to confirm the diagno-
sis in somatoform disorders like hypochondriasis
(19). Explaining the psychological origin of the
symptoms is the major problem for most patients.
Associating the symptoms with too many causes and
providing ambiguous advice are among the most fre-
quent iatrogenic errors (3). The significance of cata-
strophic misinterpretation in panic etiology has
been emphasized in new theoretical formulations
and appears clearly different than hypochondriac

cognition. The heart rate changes during panic at-
tacks and there is an extreme increase in cardiac
awareness in the patient suffering an attack. Misin-
terpretation of cardiac disease and abnormal aware-
ness are the two factors associated with poor
prognosis (3).

While intractable chest pain can be associated
with anxiety disorders, depression or somatoform
disorders, it may not be given any psychiatric diag-
nosis (20). Panic disorder often coexists in primary
care and in those patients admitted to cardiology and
in those with a normal coronary angiogram (3).

The aim of this study was to determine the psy-
chiatric comorbidity rate in patients suffering from
chest pain without a cardiac etiology.

Methods

Sample

The patient sample group was selected from 308 pa-
tients who were admitted to Karadeniz Technical
University, Faculty of Medicine, cardiology outpa-
tient department with chest pain between March 1st,
2004 and December 31st, 2004. Based on the
cardiological examination and cardiac status, no or-
ganic etiology to explain chest pain was detected in
any of the patients. Out of these, 112 patients were
informed about the aim and scope of the study and
93 subjects between 18 and 65 years of age agreed to
participate by signing the informed consent form.
Patients with a current psychotic disorder or demen-
tia, or those with any history of psychiatric disorder,
psychotropic drug use or analgesic abuse were ex-
cluded. The study was approved by the local ethical
committee.

Materials

Sociodemographic Data Collection Form: Patients
were asked to complete a form including questions
on their age, education, sex, marital status, socioeco-
nomic status, symptom duration, presence of any
other medical disorders, family history of psychiat-
ric disorder, and type and duration of drugs previ-
ously or currently used.

Structured Clinical Interview for DSM-1V: The Struc-
tured Clinical Interview for DSM-IV (SCID-I) was
developed in 1987, in order to diagnose DSM-III-R
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Axis I disorders by a structured clinical evaluation
(21). It was subsequently updated for DSM-IV (22).
The updated version for DSM-IV was used in this
study. The interview begins with a semi-structured
part by which demographic information and clinical
history are obtained. Then comes the diagnostic
modules developed for seven distinct groups of diag-
noses, namely affective disorders, psychotic disor-
ders, substance abuse, anxiety disorders,
somatoform disorders, eating disorders and adjust-
ment disorders. The interview may last for 1 hour in
individuals with no symptoms, whereas it may last
up to 3 hours in patients with severe symptoms. Al-
though the main purpose is to evaluate psychiatric
patients, it may be utilized in healthy groups as well.
Reliability data for SCID have revealed that reliabil-
ity is higher in severe disorders (i.e., bipolar I disor-
der, alcohol dependency), compared to mild
disorders (i.e., dysthymia). SCID can be utilized to
make diagnoses in clinical trials and other psychiat-
ric studies, and to make a systematic evaluation at
admission to the hospital for the first time. Turkish
versions of DSM-III-R and DSM-IV have been vali-
dated previously (23, 24).

Procedures

Seventy patients who sought treatment at the cardi-
ology outpatient clinic of Karadeniz Technical Uni-
versity Medical Faculty for chest pain were included
in this study. Bruce or Modified Bruce protocols
were employed for all patients with chest pain com-
plaints. A General Electric CASE treadmill exercise
stress system was used for the exercise test. Total ex-
ercise duration, blood pressure and ST segment
changes were recorded during the exercise. The pa-
tients were told to report all symptoms during the
exercise. Every 3 minutes, they were asked if they
had pain or any other symptoms. Pain in the chest or
pain spreading to the arm, shoulder or jaw, tightness,
pressure, burning or fullness were recorded as chest
pain. In the absence of these symptoms, dyspnea,
vertigo and tiredness were not regarded as chest
pain. Electrocardiography (ECG) traces that were
obtained during the procedure were evaluated by
two cardiologists who were blind to the study group.
Patients with ischemic-type chest pain, or horizontal
or downward sloping ST segment changes or de-
creased blood pressure during the test were consid-

ered positive in terms of ischemia and were excluded
from the study. No organic etiology was established
in 112 out of the 308 patients with chest pain. All the
112 patients with no organic reason were informed
about the study; however, 19 of them refused to par-
ticipate and 23 were excluded as they did not meet
the study criteria. This left a total of 70 patients, who
were included in the study as the patient group.

A test battery including the sociodemographic
data collection form SCID-I was given to all subjects
by a psychiatrist.

Statistical analysis

SPSS Windows 10.0 was used for the statistical analy-
sis of the data acquired in this study. Nominal vari-
ables were analyzed by the chi-square test. Student-t
test was used for the variables that were normally
distributed and Mann-Whitney U test was used for
the variables that were not normally distributed.
Nominal variables were presented as numbers and
percentages, while measured variables were pre-
sented as mean and standard deviation. The signifi-
cance level was set at p<0.05.

Results

Seventy patients in the UCP group completed the
study. The sociodemographic characteristics of the
study population are shown in Table 1.

Table 1. The sociodemographic characteristics of the study
population [UCP (n=70) (Mean+SD), Age 36.4£10.6]

Number (%)
Gender: Female 34 (48.6%)
Male 36 (51.4%)
Marital Status: Married 52 (74.3%)
Single 18 (25.7%)

Other 0(00.0%)
Educational Status: Primary 32 (45.7%)
High school 24 (34.3%)
College 14 (20.0%)

Economic Status: ~ High 7 (10.0%)
Moderate 60 (85.7%)

Low 3 (4.3%)

The psychiatric diagnoses established using
SCID-I in the UCP group are presented in Table 2.
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Two psychiatric diagnoses were established in 9 pa-
tients (12.9%) (Table 3). Seventeen patients (24.3%)
were not diagnosed with any psychiatric disorder
(Table 2).

Table 2. Distribution of psychiatric diagnoses among pa-
tients with UCP

Diagnosis n (%)
Panic disorder 33 (47.1)
Depressive disorder 15(21.4)
Generalized anxiety disorder 4(5.7)
Anxiety disorder, unspecified 4 (5.7)
Obsessive Compulsive Disorder 4(5.7)
Undifferentiated somatoform disorder 2(2.9)
Not diagnosed 17 (24.3)

Table 3. Psychiatric co-morbidities in patients with UCP

Diagnosis N (%)

Depressive Disorder + Panic Disorder 7 (10.0)

Depressive Disorder + Obsessive 1(1.42)
Compulsive Disorder

Panic Disorder + Obsessive Compulsive 1(1.42)
Disorder

Discussion

Of the patients in the UCP group, panic disorder was
found in 47.1%, depressive disorder in 21.4%, gener-
alized anxiety disorder in 5.7%, anxiety disorder un-
specified in 5.7%, obsessive compulsive disorder in
5.7%, and undifferentiated somatoform disorder in
2.9%.

The mean age of the UCP group was 36.4+10.6
years. These results are similar to those reported in
other studies on patients with UCP (7, 18). Patients
with UCP were younger than patients with chest
pain of cardiac origin (17). There are numerous re-
ports on the association of chest pain with various
psychiatric disorders, particularly panic disorder.
Worrying about cardiac disease is the most common
reported belief in patients with generalized anxiety
disorder and panic disorder. It is not at all surprising

to note that most patients admitted with chest pain
and palpitation describe physical symptoms of anxi-
ety. In a study comparing mental disorders in pa-
tients with UCP and coronary artery disease
patients, a psychiatric disorder was found in 88% of
the patients in the UCP group (25). Much evidence
associates depression with coronary artery disease
and hypertension; 16% of patients assessed seven
days after myocardial infarction had symptoms con-
sistent with a major depressive episode (26). Several
studies have shown a link between anxiety disorders
and coronary heart disease and between anxiety dis-
orders and hypertension (27). Associations between
psychiatric morbidity and cardiovascular disease
could simply be attributed to patients being psycho-
logically undermined after diagnosis but this does
not explain prospective studies showing excess inci-
dence of cardiovascular problems or poorer cardio-
vascular outcome in patients with depression and
anxiety disorders. One study reported a 3.5-fold in-
crease in mortality of depressed patients compared
with non-depressed patients within six months of
myocardial infarction (26). Depression has been as-
sociated with the development of cardiovascular
complications in patients with hypertension, and
several prospective studies have suggested a link be-
tween anxiety disorders and subsequent cardiovas-
cular disease or sudden death (28).

A study in which psychiatric morbidity was eval-
uated in UCP patients in Turkey revealed panic dis-
order in 38%, major depression in 28%, dysthymia in
10%, generalized anxiety disorder in 14%,
somatoform disorder in 42%, and various other psy-
chiatric diagnoses in 6% of the patients, while 16%
had no diagnosis (29).

A recent study of 167 patients with chest pain un-
related to cardiac disease showed that 41.3% of the
patients had panic disorder, 6.6% had specific pho-
bia, 9.0% had social phobia, 6.0% had generalized
anxiety disorder, 1.2% had anxiety disorder not oth-
erwise specified, 7.2% had major depressive disor-
der, 3.6% had dysthymic disorder, 1.2% had
depressive disorder not otherwise specified, 18.6%
had somatoform disorder, 3.0% had hypo-
chondriasis, and 2.4% had alcohol abuse (18).

Panic disorder was the most frequent psychiatric
diagnosis, with a prevalence of 47.1%. Chest pain is a
key symptom of panic disorder and has been re-
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ported as the leading symptom in previous studies.
Panic disorder prevalence in acute and chronic chest
pain has been reported to be 25% to 60% in cardiol-
ogy units. It has also been suggested that all patients
presenting with chest pain should be evaluated for
panic disorder after coronary artery disease has been
excluded (8). Panic disorder was found in 22% of the
UCP patients in a study conducted in 441 patients
who were admitted to the emergency department
with chest pain (5). In another investigation of panic
disorder in patients with chest pain, panic disorder
was found in 41.3% of the 167 patients with chest
pain who had no coronary artery disease (30). It has
also been reported that most of these patients have
remained in on-going cardiac evaluation, have con-
tinued to use emergency departments, and panic dis-
order has remained undetected and untreated in
most of the cases. Seven out of 33 panic disorder pa-
tients in this study had a concomitant diagnosis of
depressive disorder (21.2%), and one had obsessive
compulsive disorder (3%). This proportion has been
found to be 24.5% in another study and obsessive
compulsive disorder has been reported to accom-
pany panic disorder in 10.7% (31). In a different
study investigating psychiatric morbidity in UCP,
panic disorder and depression were the most preva-
lent co-morbidities (32).

Depressive disorder, the second most frequent di-
agnosis, was found in 21.4% of the patients. Somatic
symptoms frequently accompany major depression
and chest pain is one of them. The negative and pes-
simistic cognitive schema of depressive individuals is
said to strengthen their disease-related memories,
make them develop negative thoughts about their
health, and make them more preoccupied with their
bodies (12). A significant role of depression in UCP
has been demonstrated in other similar studies (18,
25). One of the patients with depressive disorder was
diagnosed with co-morbid obsessive compulsive dis-
order. In a recent study, the co-morbid obsessive
compulsive disorder prevalence was found to be
13.4% in 1,376 patients with depression (29).

Our study has some limitations. The small num-
ber of subjects and the cross-sectional design are the
major limitations. A more comprehensive follow-up
study, including psychiatric evaluation and support,
could give valuable information on the relation be-
tween UCP and psychiatric disorders.

Despite these limitations, this study adds to the
literature on UCP in several important ways. The
present study confirmed the association between
UCP and depression and anxiety. The present study
also adds to the literature by demonstrating an asso-
ciation between UCP and psychiatric disorders. The
pathophysiology of these unexplained pain syn-
dromes is not clear, but they are associated with ex-
posure to traumatic life experiences. A
multidisciplinary approach to the treatment of these
unexplained pain syndromes has been advocated,
and medications or cognitive behavioral therapy tar-
geting psychiatric symptoms have also shown some
efficacy.

In summary, psychiatric disorder rates are quite
high in patients with chest pain that cannot be ex-
plained cardiologically (33-37). These results show
the importance of psychiatric evaluations in non-
cardiac chest pain or UCP patients. In addition, un-
derstanding the psychiatric symptom profile of these
patients will make an important contribution to
non-cardiac chest pain treatment. Based on the re-
sults of this study, clinicians treating patients with
frequent UCP should consider the possibility of un-
recognized psychiatric comorbidity.

References

1. Kirmayer L], Young A. Culture and somatization: Clin-
ical, epidemiological and ethnographic perspectives.
Psychosomatic Medicine 1998;60:420-430.

2. Mayou R. Invited review: Atypical chest pain. ]
Psychosom Res 1989;33:393-406.

3. Mayou R. Chest pain, palpitations and panic. J
Psychosom Res 1998;44:53-70.

4. Van Peski-Oosterbaan AS, Spinhoven P, van der Does
AJW, Bruschke AV. Noncardiac chest pain: Interest in a
medical psychological treatment. ] Psychosom Res
1998;45:471-476.

5. Fleet RP, Dupuis G, Marchand A, Kaczorowski J,
Burelle D, Arsenault A, Beitman BD. Panic disorder in
coronary artery disease patients with noncardiac chest
pain. ] Psychosom Res 1998;44:81-90.

6. Esler JL, Bock BC.Psychological treatments for
noncardiac chest pain: Recommendations for a new
approach. ] Psychosomatic Res 2004;56:263-269.

7. Srinivasan K, Joseph W. A study of lifetime prevalance
of anxiety and depressive disorders in patients present-
ing with chest pain to emergency medicine. Gen Hosp
Psychiatry 2004;26:470-474.



54

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

PSYCHIATRIC COMORBIDITY IN PATIENTS WITH CHEST PAIN WITHOUT A CARDIAC ETIOLOGY

Fleet RP, Dupuis G, Kaczorowski J, Marchand A,
Beitmann BD. Suicidal ideation in emergency depart-
ment chest pain patients: Panic disorder a risk factor.
Am ] Emerg Med 1997;15:345-349.

Varia I, Logue E, O’Connor C, Newby K, Wagner HR,
Davenport C, Rathey K, Krishnan KR. Randomized
trial of sertraline in patients with unexplained chest
pain of noncardiac origin. Am Heart ] 2000;140:367-
372.

Mayou RA, Bryant B, Forfar C. Non-cardiac chest pain
and benign palpitations in the cardiac clinic. Br Heart ]
1994;72:548-553.

Potts SG, Bass CM. Psychosocial outcome and use of
medical resources in patients with chest pain and nor-
mal or near-normal coronary arteries: A long-term fol-
low-up study. Q ] Med 1993;86:583-593.

Kellner R. Functional somatic symptoms and hipo-
chondriasis. Arch Gen Psychiatry 1985;42:821-833.
Uhde TW, Nemiah JC. Panic and generalized anxi-
ety disorders. In: Kaplan HI, Sadock BJ, editors. Com-
prehensive Textbook of Psychiatry, Vol. 2. Baltimore:
Williams and Wilkins, 1989: pp. 952-972.

Bass C. Unexplained chest pain and breathlessness.
Med Clin North Am 1991;75:1157-1173.

Bass C, Wade C. Chest pain with normal coronary ar-
teries: A comparative study of psychiatric and social
morbidity. Psychol Med 1984;14:51-61.

Levenson JL.Cardiovascular disease. In: Stoudemire A,
Fogel BS, editors. Principles of Medical Psychiatry. Or-
lando: Grune and Stratton, 1987: pp. 477-493.
Chambers J, Bass C. Chest pain with normal coronary
anatomy: A review of natural history and possible
etiologic factors. Prog Cardiovasc Dis 1990;23:161-
184.

Dammen T, Arnesen H, Ekeberg O, Friis S. Psychologi-
cal factors, pain attribution and medical morbidity in
chest-pain patients with and without coronary artery
disease. Gen Hosp Psychiatry 2004;26:463-469.

Bass C, Murphy M. Somatoform and personality disor-
ders: Syndromal comorbidity and overlapping devel-
opmental pathways. ] Psychosom Res 1995;39:403-
427.

Tennant C, Mihailidou A, Scott A, Smith R, Kellow J,
Jones M, Hunyor S, Lorang M, Hoschl R. Psychological
symptom profiles in patients with chest pain. ]
Psychosom Res 1994;38:365-371.

Spitzer RL, Williams JBW, Gibbon M. Structured clini-
cal interview for DSM-III-R Axis-I Disorders (SCID-
I). Washington, D.C.: American Psychiatric, 1987.
First MB, Spitzer RL, Gibbon M. Structured clinical in-
terview for DSM-IV Axis I Disorders (SCID-I) Clinical

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Version. Washington, D.C.: American Psychiatric,
1997.

Corapcioglu A, Aydemir O, Yildiz M. Turkish version
of the structured clinical interview for DSM-IV Axis I
Disorders (SCID-I). Ankara: Hekimler Yayin Birligi,
1999.

Sorias S, Saygili R, Elbi H. Turkish version of the struc-
tured clinical interview for DSM-III-R Axis I Disorders
(SCID-I). Bornova: Ege Universitesi Basimevi, 1990.
Alexander PJ, Prabhu SG, Krishnamoorthy ES,
Halkatti PC. Mental disorder in patients with
noncardiac chest pain. Acta Psychiatr Scand 1994;89:
291-293.

Frasure-Smith N, Lesperance F, Talajic M. Depression
and 18-month prognosis after myocardial infarction.
Circulation 1995;91:999-1005.

Davies SJ, Ghahramani P, Jackson PR, Noble TW,
Hardy PG, Hippisley-Cox J, et al. Association of panic
disorder and panic attacks with hypertension. Am J
Med 1999;107: 310-316.

Kawachi I, Sparrow D, Vokonas PS, Weiss ST. Symp-
toms of anxiety and risk of coronary heart disease. The
normative aging study. Circulation 1994;90:2225-
2229.

Diuzyiirek S. Noncardiac chest pain and psychiatric
comorbidity. Uzmanlik tezi, Ankara: Universitesi Tip
Fakiiltesi Psikiyatri Anabilim Dali, 2003 (Turkish).
Dammen T, Ekeberg O, Arnesen H, Friis S. The detec-
tion of panic disorder in chest pain patients. Gen Hosp
Psychiatry 1999;21:323-332.

Konkan R, Yal¢inkaya S, Erkiran M. Panic disorder and
psychiatric comorbidity. Diisiinen Adam: Psikiyatri ve
Norolojik Bilimler Dergisi 2003, 16:219-222 (Turkish).
Rush AJ Zimmerman M, Wisniewski SR. Comorbid
psychiatrics disorders in depressed outpatients: Demo-
graphic and clinical features. J Affective Disord 2005;
87:43-55.

Watson GS. Noncardiac chest pain: A rational ap-
proach to a common complaint. JAAPA 2006;19:20-
25.

Olden KW. Treatment of noncardiac chest pain of psy-
chological origin. Curr Treat Options Gastroenterol
2006;9:51-58.

Cayley WE Jr. Diagnosing the cause of chest pain. Am
Fam Physician 2005 ;72:2012-2021.

Margo KL. Psychological interventions for noncardiac
chest pain. Am Fam Physician 2005 ;72:1701-1702.
Husser D, Bollmann A, Kuhne C, Molling J, Klein HU.
Evaluation of noncardiac chest pain: Diagnostic ap-
proach, coping strategies and quality of life. Eur ] Pain
2006;10:51-55.



