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Abstract

Aim: Chest pain is common in adolescence, but there are no established criteria for
managing this problem, which is rarely associated with cardiac disease. This study
addressed the gaps in the literature by evaluating psychosocial factors that could be
associated with medically unexplained chest pain.

Methods: We consecutively selected 100 patients (68% girls) aged 13-18 who were
diagnosed with unexplained chest pain when they presented to the cardiology out-
patient clinics of Tepecik Research Hospital, izmir, Turkey, between 30 September
2015 and 30 June 2018. The controls were 76 age- and sex-matched adolescents
(69% girls) aged 13-18 who were undergoing routine cardiology assessments before
joining sports clubs. We assessed their health-related quality of life and any depres-
sion and physical symptoms.

Results: Regression analysis showed some adolescents were a number of times more
likely to report chest pain. These included those who reported boredom (4.1 times),
felt stressed or anxious (2.2) and those who experienced sleep disturbance (2.6), co-
morbid headaches (2.0), back pain (3.1) and impaired social functioning (1.2).
Conclusion: The results indicated a significant association between unexplained
chest pain and physical symptoms, depression and impaired emotional and social
functioning. These factors warrant further evaluation.
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can be divided into three forms: cardiac, non-cardiac and psycho-

somatic. In most cases, adolescent chest pain is not caused by heart

Chest pain is one of the most common physical complaints in ado-
lescents and can often result in them visiting their family doctor or
emergency department or receiving a specialist referral.? It gener-
ates significant anxiety for adolescents who may perceive their pain

as serious and potentially life-threatening.® Adolescent chest pain

Abbreviations: PedsQL, Paediatric quality of life inventory; UCP, Unexplained chest pain.

disease and does not require medical intervention, unlike chest pains
in adults.* Cardiac causes are rare and often the result of congeni-
tal structural disease, acquired pericardial, myocardial or coronary
artery disease and arrhythmia. Thoracic cage disease, musculoskel-
etal pain, sickle-cell anaemia, gastrointestinal disease and pulmonary
disease are the common causes of non-cardiac adolescent chest

pain.s'11
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Chest pain without a significant organic cause has been given
various names, such as atypical chest pain, angina-like chest pain,
idiopathic chest pain or unexplained chest pain (UCP).}>* Age is an
important consideration in the differential diagnosis of paediatric
chest pain. Younger children are more prone to have a cardiorespi-
ratory aetiology, such as asthma, cough, pneumonia or heart dis-
ease, while adolescents are more likely to have pain associated with
psychological or emotional distress.*? Children reporting UCP also
report higher rates of other physical symptoms that may require
medical evaluation and they are high users of medical services.>!!
Accordingly, joint psychosocial evaluation in conjunction with a
complete medical assessment is important for thoughtful and com-
prehensive evaluation and diagnosis of UCP in adolescents.

Despite the fact that UCP is common and associated with signifi-
cant health care use, the current evidence about the role of UCP and
its association with depression in adolescents is limited.>*%> Pantell
and Goodman reported that 31% of adolescents who presented with
chest pain had a history of stressful life events.'® Even less is known
about the impact of UCP on functionality or quality of life. The aim of
this study was to assess the association between adolescent chest pain
and, particularly UCP, on symptoms of depression, reports of other so-
matic complaints and quality of life. Our hypothesis was that adoles-
cents with UCP would have more symptoms of depression, somatic

complaints and a low level of quality of life than controls without UCP.

2 | PATIENTS AND METHODS
2.1 | Study setting and population

This study was carried out between 30 September 2015 and 30 June
2018. The patients were selected from the 144 adolescents (73% girls)
aged 13-18 years old who consecutively presented to three different
outpatient cardiology clinics of Tepecik Training and Research Hospital
and were diagnosed with UCP. We excluded 12 people who were not
native Turkish speakers, 11 adolescents with a chronic disease, such
as gastroesophageal reflux disease, cardiovascular disease and pulmo-
nary disease, and 21 patients who were not referred to the adolescent
medicine outpatient clinic following their initial cardiology visit. During
the study period, 112 adolescents (82% girls) attended the same hospi-
tal for routine cardiovascular screening. In our area of Turkey, children
who plan to join sports clubs undergo cardiovascular checks to ensure
that they are fit enough for competitive sport. We applied the same
health and language-related exclusion criteria to this cohort and 76 of
the 112 eligible participants agreed to join the control group. The pa-

tients and controls were individually matched by age and sex.

2.2 | Data collection

We focused on the 100 paediatric cardiology patients who received a
diagnosis of UCP after they presented to one of the three outpatient

cardiology clinics and were then referred to the adolescent medicine
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Key notes

o We evaluated the psychosocial factors that could be as-
sociated with medically unexplained chest pain in 100
adolescents aged 13-18.

e Regression analysis showed that some factors were a
number of times more likely to be associated with chest
pain: boredom (4.1 times), stress or anxiety (2.2) sleep
disturbance (2.6), co-morbid headaches (2.0), back pain
(3.1) and impaired social functioning (1.2).

e These factors warrant further evaluation when other

causes cannot be explained.

outpatient clinic. This clinic provided further psychosocial evaluation.
A structured interview was performed during their first meeting at
the adolescent medicine outpatient clinic, and this included the first
part of the data form. The interview was carried out by an adoles-
cent medicine researcher. The structured form included their sex, age
and the HEEADSSS 3.0 psychosocial interview for adolescents. This
acronym stands for home and environment, education and employ-
ment, eating and exercise, activities, drugs and substances, sexual-
ity, suicide and depression and safety.“”17 The depression screening
questions in the psychosocial interview were used for this study. We
also used additional questions about somatic symptoms during the in-
terview to complement the psychosocial evaluation.'” The questions
were related to the previous 2-week period and covered boredom,
state of stress or anxiety, depressed mood, sleep disturbance and any
additional complaints, such as headache, backache, stomach ache or
drowsiness.” The possible responses, which were yes or no, were
recorded by the researchers without probing the participants further
and used as single items in the study.

After the interview, the participants were asked to fill the Paediatric
Quality of Life Inventory (PedsQL) on a paper. The PedsQL is a modular
instrument that measures health-related quality of life, as well as physi-
cal and psychosocial functioning in children aged 2-18 years. It consists
of four subscales including physical, emotional, social and school func-
tioning. Itis a five-point Likert scale, ranging from zero for never to four
for almost always. Items are reversed scored and linearly transformed
to a 0-100 scale as follows, with higher scores indicating a better qual-
ity of life. The PedsQL was used for its strong psychometric properties
and the availability, reliability and validity of the Turkish version. The
Cronbach's o coefficient of the inventory was 0.82.18

The data collection process was identical for the 76 controls, but
they were interviewed during their outpatients' visit to the paediat-

ric cardiology outpatient clinic.

2.3 | Data analysis

The number of participants in each group was determined before the

study by a power calculation, and this found that 75 participants in
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each group provided 0.05 alpha and 86% power based on Cohen's
advice.” The statistical analyses were performed using SPSS version
21.0(IBM Corp). Descriptive statistics were used to describe the socio-
demographic information of the patient and control groups. As a first
step, a univariate binary logistic regression method was performed
to compare proportional data, such as the depression symptoms and
somatic complaints for each single item or the subscale scores of the
PedsQL. By using the backward Wald method and, or, any P values of
<.1, items were selected for a multivariate binary logistic regression
analysis to determine the effect of subject-related factors on the de-
pression screening, somatic complaints for the risk of exhibiting UCP.
The study protocol was approved by the local ethics committee
(30.06.2015/7/24) and informed assent and consent was obtained
from the individual participants. Additional consent was obtained

from their parent or guardian if they were under the age of 15.

3 | RESULTS

The 100 UCP patients and the 76 controls who took part in this study
were aged 13-18 years and were predominantly from low-income fam-
ilies, as defined by the National Income and Living Conditions Survey.
The difference in income levels between the patients and controls was
not statistically significant (Table 1).2° There were no statistically sig-
nificant differences in age or sex between the groups (Table 1). The
majority of the participants were girls—68% of the patients and 69%
of the controls—and their mean ages were 14.5 + 1.7 years for the pa-
tients and 14.9 + 2.1 years for the controls, respectively.

When we examined the groups for the cases who had at least one
depression symptom, there were 88/100 (88.0%) cases in the chest
pain group and 34/76 (44.7%) in the control group. These depression
symptoms including boredom, stress or anxiety, depressed mood and
sleep disturbance were significantly higher in the UCP group (Table 2).
When we examined the groups with regard to somatic complaints,
76.0% of the cases in the UCP group had at least one symptom, while it
was 35.5% in the control group. Associated somatic complaints, head-
ache and back pain were significantly higher in adolescents in the UCP
group then the control group (Table 2). When we looked at the PedsQL
subscales, the emotional and social functionality scores were signifi-

cantly lower in the UCP group than the controls (Table 3).

TABLE 1 Participant socio-demographics

UCP group Control group
(n = 100) (n=76) P value
Age (y) 145+1.7 149+21 114**
Gender
Girls (n, %) 68 (68%) 53 (69%) .806*
Boys (n, %) 32 (32%) 23 (31%)
Household income 1041+ 112 TL 829+ 136 TL 221

Abbreviations: TL, Turkish Lira; UCP, unexplained chest pain.
*Chi-square test.
**Independent sample t test.

Binary logistic regression analysis showed adolescents who were
bored were 4.1 times more likely to have been in the UCP group
than the control group. Those who felt stressed or anxious were 2.2
times more likely, and those with sleep disturbance were 2.6 times.
Adolescents presenting with co-morbid headache were 2.0 times
more likely to have UCP and those with co-morbid back pain had a
3.1 times greater risk of UCP (Table 2). With regard to the PedsQL
subscales, impaired peer functioning increased the risk of UCP 1.2
times and impaired emotional functioning increased it 1.1 times
compared to the controls. No other measures on the PedsQL were
associated with UCP (Table 3).

4 | DISCUSSION

As we hypothesised, adolescents with UCP had greater depressive
symptoms, worse quality of life and increased somatic co-morbid com-
plaints than the controls. When it came to the depressive symptoms
of boredom, stress or anxiety, sleep disturbance, headache and back
pain, there was a higher risk for depression and worse mental well-
being in adolescents with UCP. Most research in this area has studied
both children and adolescents or has studied adolescents with chest
pain without discriminating between medical and psychosomatic chest
pain. The present study only investigated these factors in a group of
adolescents clinically diagnosed with UCP which was not consistent
with previous data. The results of this study suggest routine assess-
ment and screening for depression, co-morbid somatic complaints and
quality of life are beneficial when evaluating adolescents with UCP.

Adolescence can be challenging from a psychosocial perspective,
as the individual asserts their identity and forms their own view of
the world and themselves. Increased introspectiveness and sensitiv-
ity to bodily symptoms are part of normal adolescent development.
As such, somatic symptoms increase during adolescence, both due to
an increased perception of physical sensations as well as a manifesta-
tion of psychological distress.?2% This can be a significant reason for
healthcare use in this population. In this study, most of the participants
were girls. Current evidence suggests that younger children, both boys
and girls, face a higher risk for somatoform disorders, with similar ratios
between genders.?* As individuals move through adolescence, somatic
symptoms are more common in girls.?> The subjects in our study were
age and gender matched. Impaired social and economic factors can
have an impact on psychosocial factors and can be expected to play a
role in developing symptoms of depression in adolescents.?® However,
because of the hospital-based design of the current study, both groups
came from low-income families and we were restricted to comparing
those factors for depression symptoms.

Adolescents with somatic complaints face a greater risk of de-
pression.27 Our study demonstrates that depressive symptoms pre-
dicted the occurrence of UCP, which was consistent with previous
studies.?’” Furthermore, depressive symptoms may influence the
emergence of other somatic symptoms and contribute to the de-
velopment of UCP. Somatisation is strongly and consistently linked

to psychological distress and may be a sign of underlying anxiety
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TABLE 3 Univariate and multivariate analysis for PedsQL: factors independently associated with chest pain

Multivariate analysis?

Univariate analysis

Control group
(mean % SD)

Chest pain group
(mean % SD)

P value OR (95% CI)

Wald

SE

OR (95% Cl)

P value

PedsQL subscales

1.051 (0.999-1.1006)
1.119 (1.034-1.211)
1.225(1.053-1.4269
1.064 (0.991-1.144)

.052
.005
.009
.088

74.74 + 17.52
73.54 +£17.33

95.00 + 7.37

68.72 +21.09
63.87 +23.66

Physical functionality

1.077 (0.989-1.173)

.090
.039

0.044 2.881

0.081

0.074
0.166

Emotional functionality

1.181 (1.008-1.383)

4.245

87.73 £20.03
62.53 +24.26

Social functionality

68.40 + 18.68

School functionality

Note: Dependent variable: unexplained chest pain. Independent variables: physical functionality, emotional functionality, social functionality and school functionality. Omnibus test: chi-square = 13.516,

.004. Cox & Snell R% .080. Nagelkerke's R% .107.

22.316,P =

.009. Hosmer and Lemeshow test: chi-square

p=

Abbreviation: PedsQL, Paediatric Life Quality Inventory Scale.
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®When all predictors of PedsQL were included in the binary logistic regression.

and, or, depression.?® Given the ratio of somatic complaints and its
association with depressive symptoms in this study, a coordinated,
joint assessment of physical health and mental health factors when
evaluating UCP may be more acceptable to patients and their fami-
lies. This may also normalise the conversation regarding psycholog-
ical factors influencing symptom presentation.29 Furthermore, this
will expedite the evaluation and management of psychological and
psychiatric co-morbidities and potentially limit unnecessary and
invasive medical diagnostic testing and interventions. It will also
limit the sense that the patient and family are being handed over
to mental health professionals or that the somatic symptoms are all
in their head.*° Health professionals frequently encounter patients
with somatic complaints that defy effective medical explanations. It
is inevitable that somatic complaints may develop into chronic prob-
lems, such as stress, considerable distress, disability and healthcare
use. Clinicians should understand the mechanism of these condi-
tions to provide better management protocols for medically unex-
plained symptoms.3* The biopsychosocial model has been used to
enhance the knowledge of disease processes and their aetiology, but
encouraging clinicians to adopt that approach is essential for better
management.®? The current study indicates the importance of bio-
psychosocial evaluations and the need for a holistic approach to ad-
olescents with UCP. Screening adolescents for psychological health
may help to avoid unnecessary investigations and high costs to the
healthcare system. Comprehensive diagnostic assessments and the
development of new intervention methods are important avenues
for future research.

In addition, this study highlights the association between UCP
and quality of life. The emotional and social quality of life subscale
scores were significantly lower in the UCP group than the control
group. Past studies have shown that adolescent somatisation orig-
inates from negative emotions, maladaptive coping, poor emotion
regulation, ineffective interpersonal skills and limited social sup-
port.3® Our study identifies the importance of healthy peer rela-
tionships and social support, in line with past studies. These findings
underscore the important role that peer relations play in adolescent
well-being among those with UCP.3#3> On the other hand, the phys-
ical functioning scores of the PedsQL were not statistically impaired
in the UCP group. In the literature, there was only one study about
the restricted physical activities of adolescents with chest pain.
However, the study group consisted of organic and somatic causes
at the same time.*” In the present study, the participants with chest
pain were all medically unexplained and it was suggested that the
adolescents did not accept they had cardiac issues and they did
not feel any need to restrict any physical activities. In addition, the
school functioning scores of the PedsQL were not statistically dif-
ferent. This dimension is related to perceived academic performance
and school adjustment. The possible reason for this surprising find-
ing can be another confounding variable that can affect school func-
tioning, like temperament, character or family factors that we did
not evaluate in this study.

This study had several important limitations. It obtained the

quality of life scores based on self-report questionnaires, which
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may be subject to bias due to the subjects' self-concepts and per-
ceptions. However, the value of quality of life is largely related to
the perception of individuals and therefore this limitation should
not have any impact on the findings. The cross-sectional nature of
the study may have prevented our ability to detect direct causal
relationships between the variables. The lack of detailed demo-
graphic information, such as the marital status of the parents and
co-morbidities, limited the discussion on the participants' charac-
teristics. In addition, the investigators were not blinded to group
membership during the structured interview of depressive symp-
toms and somatic complaints that were used in HEEADSSS.'® They
were not validated questions. However, investigators had consid-
erable experience in the subject area and were able to ask direct
questions about symptoms during the interview. The decision to
not blind the investigators was made to give the investigator the
ability to obtain a more accurate history of the adolescents' de-
pressive symptoms by using their clinical judgment. This is also
what is typically done in practice and allows the study findings to
be more applicable to real-life settings.

5 | CONCLUSION

Our findings suggest that there is an association between UCP and
adolescent depressive symptoms. Furthermore, adolescents with
UCP appeared to have impaired emotional and social functioning.
This was one of the few studies in the literature to evaluate adoles-
cent depression and quality of life in relation to UCP. The results of
the study affirm the importance of early mental health and psycho-
social assessments and screening in this population, as well as the
value of joint mental health and physical health evaluations in man-
aging UCP. An evaluation of associated co-morbid factors is helpful
in developing comprehensive holistic formulation. This study should
promote greater awareness of the psychological and psychiatric
factors that have an impact on the evaluation and management of
adolescents presenting with chest pain. We hope that this will limit
both the low yield and the number of unnecessary diagnostic stud-
ies or interventions, as well as provide a coordinated approach that

involves both mental health and physical health professionals.
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