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Abstract

Introduction: Chest pain is the second most common reason for referral to paediatric cardiol-
ogists after benign heart murmurs. Aetiology frequently depends on non-cardiac reasons. In
addition, individuals may experience non-cardiac chest pain which is idiopathic or of unknown
origin. The aim of this study is to examine psychological symptoms in children and adolescents
with medically unexplained chest pain. Methods: A total of 76 patients (ages 8–18 years) were
included in the study, who were referred to the paediatric cardiology department with the com-
plaint of chest pain but did not have any detected cardiac aetiology or any other organic causes
of chest pain. The control group was composed of 51 healthy volunteers. Self-evaluation scales
were given to both groups which included Beck Anxiety Inventory and Children’s Depression
Inventory. Also parents of both groups completed the Conner’s Parent Rating Scale for assess-
ment of Attention-deficit/hyperactivity disorder. Results: Anxiety scores of the non-cardiac
chest pain groupwere significantly higher compared to controls. No significant differences were
found between patients and controls in terms of attention-deficit/hyperactivity disorder and
depression scores. In patient group, patterns were similar for boys and girls and for children
and adolescents; except girls scored significantly higher than boys in children’s depression
inventory. Conclusions: In children and adolescents, non-cardiac chest pain is associated with
increased levels of anxiety. These results show the importance of psychiatric evaluation in non-
cardiac chest pain patients. Larger controlled studies are needed to determine the prevalence
and impact of attention-deficit/hyperactivity disorder and depression in children and adoles-
cents with non-cardiac chest pain.

Chest pain in children and adolescents is a common presenting complaint to paediatricians,
paediatric cardiologists, and paediatric emergency departments.1–2 Paediatric chest pain can
be classified broadly into cardiac chest pain or non-cardiac chest pain. Non-cardiac chest pain
can be defined as recurrent sub-sternal chest pain thought to be unrelated to the heart after a
reasonable cardiac evaluation. As opposed to adults, the most common aetiologies in children
and adolescents are benign and include musculoskeletal, gastrointestinal, pulmonary, idio-
pathic, and psychogenic causes.3–9 Psychogenic chest pain in children and adolescents occasion-
ally can result from anxiety or depression triggered by recent stressors in personal or family life.10

A clinical study in youngsters with non-cardiac chest pain had shown higher rates of anxiety,
anxiety sensitivity, and physiological arousal compared to asymptomatic youngsters with
benign heart murmur.11 Another study in children and adolescents with non-cardiac chest pain
suggested that youngsters with non-cardiac chest pain may have high level of anxiety (56%), but
depressive symptoms are rare.12 Psychiatric symptoms were found in about 75% of another sam-
ple of youngsters with non-cardiac chest pain, with anxiety being the most common symptom.13

These psychiatric problems usually tend to be persistent, and these patients tend to have recur-
rent visits to emergency rooms and cardiology clinics. For this reason, physicians should be
aware about psychiatric problems in children and adolescents with recurrent chest pain, and
psychiatric evaluation should also be included to diagnostic workup for preventing unnecessary
medical diagnostic procedures.

The objective of this study was to determine the association between non-cardiac chest pain
and attention-deficit/hyperactivity disorder. Secondary objective was to assess the psychiatric
comorbidity (anxiety and/or depression) rate in patients referred to a paediatric cardiology
clinic for the complaint of chest pain who were diagnosed with a non-cardiac aetiology for their
pain.
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Material and methods

Patients were recruited from paediatric cardiology department of
Dr. Sami Ulus Children Hospital between March 2015 and
May 2016 in this prospective cross-sectional study. A total
of 76 young aged (8–18 years) participants were included in the
study. All patients underwent a comprehensive cardiac examina-
tion including history, physical exam, electrocardiogram, and
echocardiogram. Those patients who showed no evidence of car-
diac disease or other obvious medical pathology were considered
eligible for this study. Patients were excluded if they had known
psychiatric diseases, mental retardation, organic brain diseases,
or chronic organic problems. Informed consent forms were
obtained from patients and their parents. The Beck Anxiety
Inventory and Children’s Depression Inventory were given to
the patients who showed no evidences of cardiac disease or other
medical conditions. Conners’ Comprehensive Behavior Rating
Scales parent form was given to patients’ parents to determine
whether patients have attention-deficit/hyperactivity disorder.
The control group was chosen from patients who referred to the
paediatric cardiology unit for sport participation or innocent mur-
mur and had no psychiatric diseases or any medical conditions.
These three forms also were given to control group and their
parents. We obtained written informed consent from the parents
and written assent from the children/adolescents before beginning
the evaluation.

The Child Depression Inventory has been designed to measure
self-rated assessment of depressive symptoms for school-aged
children and adolescents in 1992 by Kovacs.14 This questionnaire
consists of 27 items that assess negative mood, interpersonal
difficulties, negative self-esteem, ineffectiveness, and anhedonia
in children aged 7–17 years. Each item offers respondents three
alternatives scored 0, 1, or 2 and accordingly raw scores range from
0 to 54. Patient should cross one answer that characterises the feel-
ings present in the last 2 weeks. The Child Depression Inventory
was adapted to Turkish and its validity and reliability studies were
conducted in 1990 by Oy.15

The Beck Anxiety Inventory created by Beck and colleagues in
1988 is a multiple-choice self-report inventory that measures the
severity of an anxiety in adults and adolescents.16 Because the items
in the Beck Anxiety Inventory describe the emotional, physiologi-
cal, and cognitive symptoms of anxiety but not depression, it can
discriminate anxiety from depression. It has a total of 21 items.
Each symptom item has four possible answer choices: not at all,
mildly (it did not bother me much), moderately (it was very
unpleasant, but I could stand it), and severely (I could barely stand
it). The clinician assigns the following values to each response: not
at all= 0, mildly= 1, moderately= 2, and severely = 3. The values
for each item are summed, yielding an overall or total score for all
21 symptoms that can range between 0 and 63 points. A total score
of 0–7 is interpreted as a “minimal” level of anxiety, 8–15 as “mild”,
16–25 as “moderate”, and 26–63 as “severe”. The reliability and
validity study and Turkish adaption of Beck Anxiety Inventory
were performed in 1998 by Ulusoy et al.17

The Conners Parent Rating Scale-48 items is one of the most
used behavioural scales in clinical and research settings, with
children suffering from neurodevelopmental disorders and
particularly with children having attention-deficit and hyperactiv-
ity disorder.18 This scale provides an interesting qualitative and
quantitative picture of the emotional and behavioural children’s
attitude by including five subscales assessing conduct problem,
learning problem, anxiety, impulsive/hyperactive behaviour, and

psychosomatic feelings.19 Questions on this scale are based on a rat-
ing scale that is divided into four degrees from none to very high
and scores of 0–3. This questionnaire was answered by one of the
parents. The reliability and validity study and Turkish adaption of
Conners Parent Rating Scale-48 items were performed in 2007 by
Dereboy et al.20

Statistical analysis

Statistical Package for the Social Sciences (Statistical Package for the
Social Sciences Inc.; Chicago, Illinois, United States of America)
Windows 20.0 was used for the statistical analysis of the data
acquired in this study. Nominal variables were analysed by the χ2

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 pre-
sented as numbers and percentages, while measured variables were
presented as mean and standard deviation. The significance level
was set at p<0.05.

Results

A total 127 children and adolescents (78 female and 49 male)
included in the study, with the participants’ age ranging 8–18 years.
Non-cardiac chest pain group consisted of 53 females and 23males
with the mean age of 13.7±2.3 years. The control group had
26 males and 23 females with the mean age of 12.9±2.9 years.
Mean age did not differ across groups. There was a significant
female sex dominance in non-cardiac chest pain group according
to control (Table 1). The Beck Anxiety Inventory test results
showed statistically significant high anxiety in non-cardiac chest
pain group when compared to control (Table 2). There was no sig-
nificant difference between depression rate of non-cardiac chest
pain and control groups according to Child Depression
Inventory (Table 2). The Conners Parent Rating Scale results
showed similar attention-deficit and hyperactivity disorder rates
in non-cardiac chest pain (21.1%) and control (17.6%) groups
and there was no statistical difference (Table 2). The non-cardiac
chest pain group Beck Anxiety Inventory, Child Depression
Inventory and Conners Parent Rating Scale results were analysed
in terms of gender (Table 3). There was no significant difference in
anxiety rate between boys (87%) and girls (75.5%) with non-
cardiac chest pain. The depression rate in girls (31%) with non-
cardiac chest pain was statistically significantly higher when
compared with boys (9%). There was no significant difference in

Table 1. Patients’ characteristics

Chest pain (n= 76) Control (n= 51) p

Sex, n (%)

Male 23 (30%) 26 (51%) NS

Female 53 (70%) 25 (49%) p:0.019

Age (years), mean±SD 13.7±2.3 12.9±2.9 NS

Children (age 8–12.9 years),
n (%)

27 (35%) 22 (43%) NS

Adolescent (age 13–17.9 years),
n (%)

49 (65%) 29 (57%) NS

NS= not significant.
χ2= 5.528, p= 0.019.
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attention-deficit and hyperactivity disorder rate between boys
(26%) and girls (18%) with non-cardiac chest pain. The anxiety
and depression rates in patients with non-cardiac chest pain were
analysed, according to age groups (children; 8–12 years and ado-
lescents; 13–18 years) (Table 4). The anxiety rates of age groups
(70% for children and 84% for adolescents) were similar. There
was no significant difference in depression rates of age groups
(18.5% for children and 26.5% for adolescents).

Discussion

Results of this study suggest that children and adolescents with
medically unexplained chest pain had a higher prevalence of anxi-
ety than healthy controls. This finding is consistent with earlier
observations by Lipsitz et al.12 Of the 27 children and adolescents
with non-cardiac chest pain, 15 (56%) were diagnosed with anxiety
disorder. Tunaoglu et al13 showed 75% psychiatric disorder and
21% anxiety symptoms in 74 youngsters with non-cardiac chest
pain in a paediatric cardiology service, based on Diagnostic
Statistical Manual of Mental Disorders, Third Edition-R.
Another study in children and adolescents with unexplained chest
pain, who presented to paediatric emergency department, showed
high rates of psychopathology (27 of 32 children, 84%) using
Diagnostic Statistical Manual of Mental Disorders, Fourth
Edition and a large percentage of the sample (81%) had anxiety dis-
order.21 Finding is also consistent with the result of other study by
Lipsitz et al22 in youngsters with non-cardiac chest pain. They
found a higher prevalence of Diagnostic Statistical Manual of
Mental Disorders, Fourth Edition, psychiatric disorders in children
and adolescents with medically unexplained chest pain compared
to a control sample with innocent heart murmur (74% versus 38%),
and anxiety was again found most common (70%) in psychiatric
disorders. In our study population, non-cardiac chest pain group
had 79% anxiety symptoms and 26% of them had severe anxiety.
The different anxiety ratios in different studies can be attributed to
the different scales for psychiatric evaluation.

Depressive symptoms were reported in 4–15% of youngsters
with non-cardiac chest pain in previous studies.12,13 In present
study, there was no evidence of high prevalence of depressive
symptoms in children and adolescents with non-cardiac chest
pain. According to 19 cut-off point, the non-cardiac chest pain
group had 24% and control group had 18% Child Depression
Inventory score above 19 and depression did not differ signifi-
cantly across groups. This may explain that the peak onset of
depressive disorders is at age 15 years, which is higher than our
study group mean age. Therefore, our study population may have
been at lower risk of beginning of depressive symptoms. Similarly,
Lipsitz et al11 showed that youngsters with non-cardiac chest pain
and benign heart murmur had similar mean scores on Child
Depression Inventory depressive symptoms, and depression rates
(11% of non-cardiac chest pain and 7% of benign heart murmur
groups) did not differ across the groups. Another study of
Lipsitz et al22 between children and adolescents with medically
unexplained chest pain and innocent heart murmur showed higher
prevalence (9% versus 0) of any depression in the chest pain group
using Diagnostic Statistical Manual of Mental Disorders, Fourth
Edition: Child and Parent version.

Enough studies are not available about the association of non-
cardiac chest pain and attention-deficit and hyperactivity disorder
in children. In a study about the association of somatic complaints
and psychopathology, a strong relationship was shown between
persistent abdominal pain and attention-deficit and hyperactivity

Table 2. Anxiety, depression, and attention-deficit and hyperactivity disorder
rates in patient and control groups

Chest pain
(n= 76)

Control
(n= 51)

Beck Anxiety Inventory, n (%)

Normal 16 (21%) 30 (59%) χ2= 21.072,
p<0.0001

Mild anxiety 24 (32%) 11 (21%)

Moderate anxiety 16 (21%) 7 (14%)

Severe anxiety 20 (26%) 3 (%6)

Child Depression Inventory, n (%)

Depression
positive

18 (24%) 9 (18%) χ2= 0.664,
p = 0.413

Depression
negative

58 (76%) 42 (82%)

Conners Parent Rating Scale-48 items, n (%)

Positive 16 (21%) 9 (18%) χ2= 0.224,
p = 0.636

Negative 60 (79%) 42 (82%)

Table 4. Anxiety and depression according to age group in non-cardiac chest
pain patients

Children
(n= 27)

Adolescents
(n= 49)

Beck Anxiety Inventory, n (%)

Normal 8 (30%) 8 (16%) χ2 = 4.091,
p = 0.252

Mild anxiety 8(30%) 16 (33%)

Moderate
anxiety

7 (26%) 9 (18%)

Severe anxiety 4 (14%) 16 (%33)

Child Depression Inventory, n (%)

Depression
positive

5 (18%) 13 (26%) χ2 = 0.618,
p = 0.432

Depression
negative

22 (82%) 36 (74%)

Table 3. Anxiety, depression, attention-deficit and hyperactivity disorder
according to sex in non-cardiac chest pain patients

Female
(n= 53)

Male
(n= 23)

Beck Anxiety Inventory, n (%)

Normal 13 (25%) 3 (13%) χ2= 4.767, p = 0.204

Mild anxiety 13 (25%) 11 (48%)

Moderate anxiety 11 (20%) 5 (22%)

Severe anxiety 16 (30%) 4 (%17)

Child Depression Inventory, n (%)

Depression positive 16 (30%) 2 (9%) χ2= 4.099, p = 0.043

Depression negative 37 (70%) 21 (91%)

Conners Parent Rating Scale-48 items, n (%)

Positive 10 (19%) 6 (26%) χ2= 0.503, p = 0.543

Negative 43 (81%) 17 (74%)
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disorder in boys.23 Additionally Lipsitz at al12 showed 11% atten-
tion-deficit and hyperactivity disorder in children and adolescent
with non-cardiac chest pain. In our study population, attention-
deficit and hyperactivity disorder was identified in 21% of non-
cardiac chest pain group and in 18% of the control group, and there
was no statistically significant difference between the two groups.

Previous study in children and adolescents with chest pain
showed that psychogenic chest pain was more common in girls
than in boys.24 Furthermore, same study concluded that adoles-
cents with chest pain had 2.5 times higher probability of psycho-
genic causes for chest pain compared to children. In our study,
there was not statistically significant gender difference in anxiety
and attention-deficit and hyperactivity disorder symptoms in chil-
dren and adolescent with non-cardiac chest pain. But depressive
symptoms were significantly higher in girls with non-cardiac chest
pain when compared to boys. Because previous studies about
somatic complaints and psychiatric disorders showed that somatic
complaints were strongly associated with emotional disorders (as
depression) in girl.23,25

In conclusion, physicians should consider the possibility of psy-
chiatric disorders in youth with chest pain after ruling out cardiac
and other acute medical causes. Current findings highlight the
importance of psychiatric screening with the help of short screening
test such as Beck Anxiety Inventory, Child Depression Inventory,
and The Conners Parent Rating Scale in children and adolescents
with non-cardiac chest pain. Because these three questionnaires con-
tain a total of 96 items and can be completed in 5minutes by patients
and their parents, these questionnaires can be easily applied and
evaluated in paediatric cardiology and paediatrics outpatient clinics.
Systematic screening may increase the recognition of psychological
symptoms in this population and facilitate appropriate treatment
of those with anxiety disorder and other disorders.

Limitations: There are several limitations to the current investi-
gation that are important to note. First, we did not use a question-
naire to assess non-cardiac chest pain variable including severity,
frequency, and time since onset. Second, we did not evaluate other
factors that could be related to non-cardiac chest pain such as home
environment, school success, other psychosomatic complaints and
psychosomatic disorders in parents. Because multiple factors from
biological, psychological, social, familial, and developmental domains
are potentially relevant to the aetiology of non-cardiac chest pain.
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