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ABSTRACT
Objectives: Patients with chest pain and normal
coronary arteries often suffer from physical and
psychological symptoms. Therefore, this study aimed
to examine the incidence of mental symptoms in
patients with angiographic exclusion of a coronary
heart disease.
Design: In 253 patients with angiographic exclusion
of a coronary heart disease the type and intensity of
their symptoms were evaluated before and after
coronary angiography. In addition, the incidence of
psychopathological symptoms was quantified by
standardised questionnaires such as general anxiety
and depression (HADS), heart-focused anxiety (CAQ),
hypochondria (Whiteley Index) and somatoform
disorder (SOMS) and quality of life (SF-12). Finally, the
incidence of psychological symptoms in these patients
was compared to the incidence in the normal
population.
Results: Despite the absence of a coronary artery
disease, 70% of patients continue to suffer from
cardiac symptoms. The incidence of general anxiety
was increased by 37% in women and by 22% in men
in comparison to the normal population. Heart-focused
anxiety was raised by 27%. Somatoform disorder
appeared 120% more often in patients after cardiac
catheterisation in comparison to the normal population.
In addition, the incidence of hypochondria was
elevated by 68% in patients after coronary angiography
compared to normal population. This increased
appearance of psychological symptoms was reflected
in a significantly lower quality of life (SF-12) in patients
with inconspicuous coronary angiography.
Conclusions: Patients with cardiac symptoms and
normal coronary arteries more often suffer from mental
symptoms in comparison to the healthy population.

INTRODUCTION
The heart is popularly known as the seat of
the soul. Physical as well as emotional stress
can affect our heartbeat. More than 2000
years ago the Roman author of encyclopae-
dic writings, Aulus Cornelius Celsus, noted
that ‘anxiety and anger as well as other states

of mind often accelerate the pulse rate’ and,
therefore, they could have influence on the
activity of the heart.1 Furthermore, psycho-
logical disorders like depression and post-
traumatic stress disorder may increase the
risk of cardiovascular mortality.2 3 With this
high emotional importance, which is
ascribed to the heart, it is obvious that psy-
chological disorders like depression, anxiety
and somatoform disorders or hypochondria
often manifest themselves in cardiac symp-
toms, although the affected patients do not
have any organic heart disease.4 Even in
young adults chest pain is strongly associated
with psychiatric disorders.5 Recent studies
have shown that patients with non-cardiac
chest pain, compared to patients with coron-
ary heart disease, suffer similar or more from
psychopathological disorders.6

This correlation between heart function
and the emotional state aroused interest
among cardiologists and psychiatrists
equally.7

KEY MESSAGES

What is already known about this subject?
▸ About 20% of patients with chest pain have

normal coronary angiograms. Psychopathological
disorders are important differential diagnoses in
these chest pain patients. As this diagnosis is
often not recognised, the healthcare system is
heavily burdened.

What does this study add?
▸ This study provides diagnostic tools for detec-

tion of psychosomatic symptoms in chest pain
patients without a somatic cause.

How might this impact on clinical practice?
▸ These diagnostic tools may prevent repeated

utilisation of the healthcare system and this
could help to reduce costs in these patients due
to initiation of an early psychosomatic therapy.
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Despite this high importance, in patients with non-
cardiac chest pain, mental disorders are often diagnosed
too late, because cardiologists without psychosomatic
experience lack uncomplicated diagnostic tools to detect
them accurately.8 Owing to this diagnostic gap and the
unclear incidence of psychopathological disorders in
patients with non-cardiac chest pain in everyday routine,
an expansion of unnecessary somatic diagnostic proce-
dures and therapy is preferred by general practitioners,
which is associated with significant morbidity, reduced
quality of life for affected patients and excessive health-
care utilisation.9–11

Therefore, we conducted the current study to test the
hypothesis that patients with cardiac symptoms and
normal coronary arteries have an increased incidence of
mental symptoms. For the diagnosis of mental symp-
toms, different well-validated questionnaires were devel-
oped in the past, which assess the cardiac symptoms and
sensations as well as related behaviour. These question-
naires were used to examine patients with cardiac symp-
toms but without organic heart disease. The resulting
incidences of mental symptoms were finally compared
with the incidences in the normal population.

METHODS
Overview
The study was designed to examine, within 1 year, con-
secutive patients of the Department of Cardiology,
Faculty of Medicine, Dresden who underwent a coronary
angiography that excluded a relevant coronary artery
disease. Written informed consent was obtained from
each patient prior to enrolment in the prospective regis-
try. All data were collected, managed and analysed at the
Heart Centre, University of Dresden. We conducted one
assessment after cardiac catheterisation using validated
questionnaires (figure 1). To compare the collected
data of the cardiac symptomatic patients with the
healthy population, we used as comparison samples par-
ticipants without history of any cardiac disease. For this
purpose representative samples for the adult population

of Germany were selected. These samples were selected
from previous published articles. In these studies repre-
sentative samples of the general population of Germany
were selected.

Participants
The study was conducted in the Heart Centre Dresden.
Eligibility criteria were as follows:
▸ Presence of at least one of the following cardiac symp-

toms: chest pain, dyspnoea, palpitations;
▸ Exclusion of a relevant coronary artery disease in cor-

onary angiography;
▸ Preserved left and right ventricular systolic function;
▸ Exclusion of valvular heart disease in

echocardiography;
▸ Age of 18 years or older;
▸ Native language German.
Reasons for exclusion were relevant coronary artery

disease, haemodynamic relevant valvular heart disease,
decreased ventricular ejection fraction and documented
cardiac arrhythmia.

Measures
All questionnaires were sent by mail in June of the fol-
lowing year to all identified patients who had an angio-
graphic exclusion of a coronary heart disease within the
same previous year (from January to December).
Accordingly, a period of 6–18 months was set aside
between the coronary angiography and the survey.
The type, intensity and duration of the cardiac symp-

toms were measured with a not standardised question-
naire. This questionnaire contains 11 items with
dichotomous and five-point Likert-type scale answer cat-
egories (see the German version in the online supple-
ment material).
Cardiac Anxiety Questionnaire (CAQ) is a 17-item self-

report inventory scored on a five-point Likert-type scale,
anchored from 0 (never) to 4 (always).12 The CAQ
includes three subscales:
A. Fear (8 items);
B. Avoidance (5 items);
C. Attention (5 items).
Higher scores on this Questionnaire indicate greater

anxiety. The CAQ has an adequate convergent validity
with an Anxiety Sensitivity Index.13 Additionally, the
CAQ has been found to be a cognitive behaviour
therapy outcome measure.14 As comparison, sample
patients without history of any cardiac disease were used.
The comparison sample was matched with the sample of
cardiac patients with regard to the age (n=72; age:
mean=65.5 years).15

Hospital Anxiety and Depression Scale (HADS) is a 14-item
self-report measure containing two subscales of anxiety
(7 items) and depression (7 items).16 We used the
German version of HADS, which has been found to
have good psychometric properties.17 For comparison of
the cardiac patients the normal values of the Hospital
Anxiety and Depression Scale were used. The normal

Figure 1 Flow chart of study design and in/excluded

patients.

2 Christoph M, Christoph A, Dannemann S, et al. Open Heart 2014;1:e000093. doi:10.1136/openhrt-2014-000093

Open Heart



values were matched with regard to the age (n=666;
age>60 years).18

The ‘Screening for Somatoform Disorders’ (SOMS) is based
on the somatisation index (cut-off: 4 for male, 6 for
female) and makes it possible in the form of self-rating
to record 53 physical symptoms from the Diagnostic and
Statistical Manual-IV (DSM-IV) that were present during
the past 2 years (SOMS-2) and that were not attributable
to an organic cause.19 The somatisation severity index
results in the mean of all item answers. Reliability and
validity of that index is satisfactory.20 As comparison
sample data of German non-clinical age-matched partici-
pans were used (n=101).19 21

The Whiteley Index (WI) is a 14-item self-report question-
naire to measure hypochondriacal tendencies.22 The
answer categories are dichotomous, yes or no. The
instrument consists of a total score and three subscales
labelled Disease Phobia (6 items), Somatic Symptoms (3
items) and Disease Conviction (4 items).23 From a total
value greater than 8 (positively answered questions)
78% of people with hypochondria are detected.17 22 24

For comparison of the cardiac patients, the normal
values of the Whiteley Index were used. The normal
values were based on a study of healthy participants
(n=2050).21

12-Item Short-Form Health Survey (SF-12) is used to assess
quality of life in relation to physical and mental
health.25 The SF-12 survey consists of two scores: a phys-
ical impairment score and a psychological impairment
score. A higher score indicate a better health status. Is
has been shown that this questionnaire has good psycho-
metric properties.26 As comparison data a non-clinical
German normative sample of the same age cohort (416
men and women) was used.27

Statistical analyses
t Test for single means were calculated to examine differ-
ences between the study sample and the comparison
samples. Level of significance was set at p<0.05. Results
are expressed as mean±SD. Spearman’s rank correlation
coefficient was used to determine relations between per-
sistence of cardiac symptoms and mental symptoms as
well as between mental symptoms and the quality of life.
Low correlation between the variables was set at
Spearman correlation coefficient (r(s)) 0.2–0.5.
Moderate correlation was defined at r(s) 0.5–0.7.

RESULTS
Patients and demographics
All consecutive patients with an angiographic exclusion
of a coronary heart disease of one calendar year from
January to December were invited into the study.
In total 393 patients were invited into the study. Of

these patients, 253 participants filled the questionnaires
completely (64.4%) 97 men (38.3%) and 156 women
(61.7%). Participants’ mean age was 64.5 years.

One hundred and forty patients (50.7% men and
49.3% women) did not reply or replied with too many
unanswered items. (figure 1) The mean age of these
140 non-responders was 58.4 years.
The final sample was predominantly married (73.9%)

and 171 (67.6%) of the sample did not complete high
school (table 1).

Cardiac symptoms before and after coronary angiography
The type and intensity of the symptoms that were the
reason for the cardiac catheterisation were measured
with a non-standardised questionnaire (multiple answers
for the type of symptoms were possible). More than half
of all patients (55.3%) reported chest pain. A total of
35.4% of the patients suffered from dyspnoea and
39.4% of patients experienced palpitations.
Before coronary angiography 8.7% of the patients suf-

fered from severe cardiac symptoms and 28% suffered
from moderate discomfort. After cardiac catheterisation,
although the intensity of the symptoms was regressive in
many patients, in a total of 70% of patients the symp-
toms persisted despite angiographic exclusion of a cor-
onary artery disease (figure 2).

Comparison of mental symptoms between patients with
non-cardiac chest pain and the normal population
Data recorded after analysis of the questionnaires are
reported in figure 3. With the exception of the
HADS-Depression scale all questionnaires showed an
increased total score in non-cardiac chest pain patients
compared to the normal population. In comparison to the
healthy population the non-cardiac chest pain patients
showed an elevated CAQ-Total score with a relative differ-
ence of 27% (p<0.001). Also, the three subscales (CAQ-F:
difference of 42%, p<0.001; CAQ-Av: difference 28%,

Table 1 Baseline characteristics and demographics of

patients

Male Female

Total patient number, n (%) 97 (38.3) 156 (61.7)

Age mean, years (SD) 60.8 (10.63) 66.7 (8.8)

Hypertension, n (%) 37 (38.1) 80 (51.3)

Diabetes, n (%) 12 (12.4) 14 (9)

Smoker, n (%) 11 (11.3) 4 (2.6)

Left ventricular ejection fraction,

% (SD)

62 (1.2) 60 (0.5)

Marital status, n (%)

Single 7 (7.2) 3 (1.9)

Married 83 (85.6) 104 (66.7)

Divorced 1 (1.0) 11 (7.3)

Widowed 2 (2.0) 33 (21.2)

Education, n (%)

Did not complete high school 51 (54.6) 120 (76.9)

High school graduate 3 (3.1) 5 (3.2)

College degree 38 (39.2) 14 (9.0)

Other degree 2 (2.1) 8 (5.1)

No degree 0 (0) 5 (3.2)
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p<0.001; CAQ-At: difference 54%, p<0.001) showed signifi-
cantly increased scores in patients with non-cardiac chest
pain in comparison to the normal sample.
As compared with the healthy population, the non-

cardiac chest pain patients revealed in HADS-anxiety
scale a 22% (p=0.003) higher score in male and 37%
(p<0.001) increased score in female. In contrast, the
incidence of depression, measured with the
HADS-depression scale, was significantly decreased by
22.5% in the male non-cardiac chest pain patients

(p<0.001) in comparison to the normal sample.
However, there was no significant difference between
female non-cardiac chest pain patients and the normal
female population in the HADS-depression scale.
The SOMS-questionnaire as measure of somatoform

disorder showed a noticeable increased score with a rela-
tive difference of 120% (p<0.001) in comparison to the
normal sample. To compare the hypochondriacal ten-
dencies of non-cardiac chest pain patients with the
healthy population, the Whiteley Index (WI) was mea-
sured, which showed a significantly elevated score (68%)
in non-cardiac chest pain patients (p<0.001).
These increased incidences of psychological symptoms

reflect in a lower psychological and physical quality of
life in cardiac patients. Figure 4 shows the data of com-
parison of quality of life between cardiac patients and
healthy participants, measured with the SF-12-
questionnaire. Male cardiology patients revealed a
reduction of SF-12 total mean value of 8.8% in the phys-
ical quality of life and 5.8% in the psychological quality
of life. Female cardiac patients had a decreased total
mean value of physical quality of life of 13% and a
decreased value of psychological quality of life of 8% in
comparison to the normal population.

Correlation analyses
To measure the relationship between the persistence of
cardiac symptoms and the occurrence of mental symp-
toms in non- cardiac chest pain patients, Spearman’s
correlation (r(s)) of the symptom persistence and the
total mean values of the questionnaires were obtained.
The detailed results are illustrated in table 2.
The correlation analyses showed a low positive correl-

ation (Spearman’s r: r(s)) between the symptom persist-
ence and total mean values of the following
questionnaires: CAQ-Total score, CAQ-Fear, CAQ-
Attention, HADS-Anxiety, HADS-Depression, SOMS and
Whiteley Index. Between the persistence of symptoms and
the mean value of CAQ-Avoidance exists a moderate posi-
tive correlation.
Accordingly, the negative Spearman correlation

showed that persistence of symptoms was associated with
a reduced quality of life.

Figure 2 Relative frequency of

complaint intensity (%).

Figure 3 Comparison between non-cardiac chest pain

patients and healthy population. CAQ, Cardiac Anxiety

Questionnaire with the three subscales; Fear (CAQ-F),

Avoidance (CAQ-Av) and Attention (CAQ At); HADS, Hospital

Anxiety and Depression Scale with the two subscales; SOMS,

Screening for Somatoform Disorders; WI, Whiteley Index.
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Additionally, Spearman correlation analyses for the
total mean values of the questionnaires and the quality
of life revealed a negative relationship between all
mental symptoms and the physical and psychological
quality of life (table 2).

DISCUSSION
About 20% of patients with chest pain have normal cor-
onary angiograms.28 Psychopathological disorders are

important differential diagnoses in these chest pain
patients.29 As this diagnosis is often not recognised, the
healthcare system is heavily burdened.30 Therefore,
patients with non-cardiac chest pain should be examined
early on for psychopathological disorders.11 31

In this study, the majority of patients (70%) with non-
cardiac chest pain or other cardiac symptoms were still
suffering from their symptoms 6–18 months after the
inconspicuous coronary angiography. This finding is
consistent with the data of previous studies.31 32 Thus, it

Figure 4 Comparison of quality

of life (QoL) between non-cardiac

chest pain patients and healthy

population. Physical QoL:

Physical quality of life subscale of

the SF-12; Psychol QoL:

Psychological quality of life

subscale of the SF-12; t-test:

*p<0.01; #p=0.013; +p<0.001;

$p<0.001.

Table 2 Correlation analyses

Questionnaire N Spearman’s r(s) p Value

Persistence of cardiac symptoms CAQ-Total 221 0.22 0.01

CAQ-Fear 231 0.24 <0.001

CAQ-Avoidance 241 0.64 0.326

CAQ-Attention 233 0.24 <0.001

HADS-Anxiety 241 0.28 <0.001

HADS-Depression 242 0.24 <0.001

SOMS 244 0.38 <0.001

Whiteley Index 194 0.33 <0.001

SF-12-physical 160 −0.3 <0.001

SF-12-psychological 160 −0.173 0.3

CAQ-Total SF-12-physical 156 −0.48 <0.001

SF-12-psychological 156 −0.38 <0.001

CAQ-Fear SF-12-physical 159 −0.29 <0.001

SF-12-psychological 159 −0.44 <0.001

CAQ-Avoidance SF-12-physical 165 −0.53 <0.001

SF-12-psychological 165 −0.14 <0.001

CAQ-Attention SF-12-physical 163 −0.26 0.01

SF-12-psychological 163 −0.18 0.01

HADS-Anxiety SF-12-physical 163 −0.41 <0.001

SF-12-psychological 163 −0.63 <0.001

HADS-Depression SF-12-physical 163 −0.48 <0.001

SF-12-psychological 163 −0.63 <0.001

SOMS SF-12-physical 165 −0.44 <0.001

SF-12-psychological 165 −0.41 <0.001

Whiteley Index SF-12-physical 132 −0.47 <0.001

SF-12-psychological 132 −0.41 <0.001

CAQ, Cardiac Anxiety Questionnaire; HADS, Hospital Anxiety and Depression Scale; SOMS, Screening for Somatoform Disorders.
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could be shown in a study of 176 patients that 81% of
patients with non-cardiac chest pain suffered from per-
sistent cardiac symptoms over a period of 12 years.32

It is obvious that these patients obtained additional
somatic diagnostics and therapies for the treatment of
the non-cardiac chest pain, including cardiac catheter-
isation. According to a study by Potts and Bass,33 71% of
patients in the course received heart-specific medication
despite inconspicuous results in coronary angiography.
In this study, the incidences of general-anxiety

(HADS), heart-focused anxiety (CAQ), hypochondria
(Whiteley Index), depression (HADS-D) and somato-
form disorder (SOMS) were measured in patients with
non-cardiac chest pain with the help of well-validated
questionnaires. It could be demonstrated on the basis of
increased total scores of the questionnaires that patients
with non-cardiac chest pain more often suffer from psy-
chopathological symptoms (except depression) in com-
parison to the healthy general population. Why the
non-cardiac chest pain patients did not show increased
values of the HADS-D questionnaire remains unclear.
Previous studies also showed this low incidence of
depression in non-cardiac chest pain patients. It could
be shown that chest pain indirectly increases the inci-
dence of depression. Nevertheless in combination with a
concomitant panic disorder caused by chest pain the
incidence of depression is much higher.9

In addition, it was shown that the affected patients
have a significantly lower psychological and physical
quality of life compared to the normal population.
Recent data confirm these results, showing that patients

with non-cardiac chest pain have the same reduced
quality of life as patients with cardiac-related chest pain.34

The interaction analysis of this study revealed a posi-
tive correlation between the persistence of the symptoms
and the increased total scores of the questionnaires.
These results support the opinion that patients with
non-cardiac chest pain should receive a psychological or
psychiatric examination in order to initiate appropriate
psychosomatic therapy early if necessary. So it is prob-
ably possible to prevent redundant somatic diagnostics
and treatment and to improve the quality of life of these
patients significantly.35 As a psychosomatic screening
tool the use of the standardised and validated question-
naires was very practicable, even for cardiologists without
psychosomatic training and without remarkable expend-
iture of time. The entire psychosomatic screening con-
sists of 98 questions. The complete filling out of all
items requires about 120 min per patient. This time
frame is acceptable for inpatients as well as for outpati-
ents. The analysis of these questionnaires takes about
15 min and can also be performed by nurses. Taken
together, the time required for this diagnosis is justified.
Some questions cannot be answered adequately by this

study. So it cannot be distinguished whether the psycho-
pathological symptoms cause the cardiac symptoms or if
the cardiac symptoms provoke the psychopathological
disorders. Another unresolved fact of this study

is whether or not a psychosomatic therapy can improve
the outcome and the quality of life in these patients.
However, some recent works showed that the prognosis
of patients with heart-focused anxiety can be improved
with the help of cognitive-behavioural therapies.36 37

Whether these therapies additionally decrease the
overuse of the healthcare system remains unclear.
Some limitations of this study must be noted. The

interpretability of the results is reduced because the
health status of the participants was only measured using
subjective ratings. A full psychiatric examination of the
patients using a standardised interview such as SCID-I/II
(Structured Clinical Interview for DSM-IV) was not per-
formed.38 Although an attempt was made to match age
and gender of the cardiac patients with the control
patients, it is possible that the control population is
slightly different compared to the cardiac patients.
Although a participation rate of 64% is very high, the
remaining 36% of patients who did not reply to the
study invitation could cause a selection error. In particu-
lar, people with severe mental health problems could
have chosen to participate in this survey. This would
result in overestimation of mental symptoms in patients
with inconspicuous coronary angiography. A further
limitation of this study was the lack of detailed informa-
tion about other possible non-cardiac causes of chest
pain like gastric disorders, oesophageal spasm or skeletal
causes. Additionally, no investigations were performed to
exclude small vessel disease. Hence, other somatic
causes of chest pain than coronary heart disease were
not totally ruled out. Another limitation of the study is
that the questionnaires values of the comparison
samples were taken from previous published data.
Therefore, relevant errors caused by insufficient match-
ing of the comparison groups may occur. Further, it
cannot be ruled out that the comparison groups contain
some patients with an inconspicuous coronary angiog-
raphy or cardiac symptoms. In the current study design
all patients were invited at the same time point. This
design has certain advantages and disadvantages. Owing
to the relatively long time interval between the angiog-
raphy and the invitation to the study, some new somatic
disorders may have occurred additionally, which could
influence the results. On the other hand, the simultan-
eous survey of all patients ruled out seasonal, political or
economic bias.

CONCLUSION
Patients with angiographic exclusion of a coronary
artery disease have a significantly increased incidence of
mental symptoms compared to the healthy population.
Therefore, a psychosomatic diagnostic should be per-
formed early in these patients. On the basis of this work
we recommend the use of the HADS-questionnaire,
CAQ-questionnaire, WI-questionnaire and the SOMS-
questionnaires as initial screening tools for mental symp-
toms. These standardised questionnaires are very
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practicable even for internal wards. These diagnostic
tools may prevent repeated utilisation of the healthcare
system and this could help to reduce costs for these
patients due to initiation of an early psychosomatic
therapy.
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