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Abstract

Background: The cases of chest pain in children are usually not of cardiac origin. Objectives: To
investigate asthma and other atopic diseases in children with chest pain not of cardiac origin.
Patients and Methods: Children aged 6–18 years who were seen for chest pain were included in
the study. Haematologic parameters, pulmonary function tests, and skin prick tests were
performed. Atopic diseases and environmental factors were investigated. Results: The non-
cardiac chest pain group (Group 1) included 88 children (female: 53.4%) with a mean age of
11.9 ± 3.4 years; the control group (Group 2) included 29 children (female: 53.8%) with a mean
age of 11.4±2 years (p > 0.05). A family history of atopy (22.7%) and skin prick test positivity
(28.4%) was more common in Group 1 than Group 2 (p = 0.006 and p = 0.017, respectively).
The rate of presence of all environmental factors except stove use and mould was significantly
higher in Group 1 (54.5%) than Group 2 (3.4%) (p < 0.001). Asthma was diagnosed in 44.3%
and allergic rhinitis in 9.1% of patients in Group 1. Idiopathic chest pain, musculoskeletal
system disorders, gastroesophageal reflux, and pneumonia were identified in 23.9%, 11.4%, 8%,
and 3.4% of patients in Group 1, respectively. Conclusions: In this study, the most common
cause of non-cardiac chest pain was asthma. The local prevalence of asthma is higher than
normal, and this may have affected the results of this study. A detailed history and physical
examination will accurately establish the cause of chest pain in most children.

Chest pain is the second most common reason for referral to a paediatric cardiologist after
murmur.1,2 However, these cases of chest pain are generally not of cardiac origin.1–3 Chest pain
due to cardiac disorders was reported to account for less than 4% of the total chest pain cases.1,4,5

In order to find the main cause of the pain, the patient’s complaints should be investigated in
detail. It was reported that chest pain in children is most often idiopathic. However, many
pathologies, such as musculoskeletal system and respiratory system disorders, also result in
chest pain in children.1,4 Chest pain and chest tightness are self-limiting conditions that can
occur with respiratory system diseases as well as during asthma attacks.6,7 Asthma is one of the
most common chronic respiratory diseases in children, occurring with different symptoms.8 It is
characterised by airway obstruction, airway hypersensitivity, shortness of breath, chest
tightness, and cough.9

The main aim of this study was to examine the presence of asthma and other atopic diseases
in patients with chest pain not of cardiac origin together with their clinical findings.

Patients and methods

This study was approved by the local ethics committee (study identification number:
E-46418926-050.01.04—69151) and was conducted between June 2021 and January 2022 in
accordance with the ethical standards specified in the 1964 Declaration of Helsinki. All patients
or their parents gave informed consent to participate. Patients aged 6–18 years who were
examined in the paediatric cardiology department with the complaint of chest pain were
included in the study. Patients with chest pain determined to be of cardiac origin after detailed
physical examination, and 12-lead electrocardiography and echocardiographic examinations
were excluded from the study. Patients with non-cardiac chest pain were referred to the
paediatric allergy and immunology department.

After physical examination and a detailed anamnesis in terms of atopic diseases in the
paediatric allergy and immunology department, complete blood count, total immunoglobulin E
levels, pulmonary function tests, and skin prick tests were evaluated. Haemoglobin, haematocrit,
mean corpuscular volume, white blood cell count, eosinophil count, and platelet count were
obtained from the complete blood count results.

All patients and their families were questioned about asthma, other atopic diseases, and the
presence of environmental factors in the home (smoking exposure, presence of pets, stove use,
wool use, and mould). An increase in allergic respiratory diseases such as asthma can be seen in
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those who are exposed to wool.10 Some of the reasons for this are
thought to be due to endotoxin, an inflammatory lipopolysaccha-
ride and parasites such as Dermestidae that can be highly
accumulated in wool materials, which are asthma triggers.10,11

Therefore, in this study, the use of wool at home was questioned in
terms of the risk of asthma. Asthma was diagnosed and treated
with reference to the Global Initiative for Asthma protocols,8

according to which the diagnosis of asthma is based on variability
in respiratory symptoms, hypersensitivity in respiration, and
reduced forced expiratory volume in 1 second. Spirometry results
may sometimes not be consistent with asthma. In such cases, the
diagnosis of asthma wasmade based on signs of improvement after
treatment.8,12,13

All patients underwent skin prick tests with inhalant allergens
(grass pollens, tree pollens, weed pollens, house dust mites,
moulds, and animal dander) and food allergens (eggmix, cowmilk,
beef, chicken, soy flour, wheat flour, rice flour, and cacao).

Children who did not have chest pain or cardiac pathology, who
were examined in the paediatric cardiology department due to
participation in sports, and who agreed to participate in the study
were included in the control group. The control group underwent
electrocardiography and echocardiographic examinations after
examination in the paediatric cardiology department. Those with
chronic diseases other than atopic diseases and those who had a
psychiatric disease at any time were not included in the study.

The Childhood Asthma Control Test was used to assess
whether asthma was adequately controlled.14 The level of asthma
control was recorded as “controlled” or “poorly controlled” based
on Childhood Asthma Control Test scores.

Statistical analysis

Descriptive statistics for continuous variables were expressed as
mean, standard deviation, and minimum and maximum values.
Numbers and percentages were recorded for categorical variables.
The Kolmogorov–Smirnov and Shapiro–Wilk normality tests were
used to test the normality of the data. Statistical analysis of the data
of the normally distributed variables was done with Student’s t test
for two independent groups and with the Mann–Whitney U test
for those who did not show normal distribution. The Bonferroni
correction was used to counteract the multiple comparisons
problem. Categorical variables were compared with the chi-square
test (Fisher’s exact test). Results were given as mean ± standard
deviation for normal data and median with minimum–maximum
values for non-normal data. Statistical significance was accepted at
the level of p< 0.05 with a 95% confidence interval. IBM SPSS
Statistics 23.0 was used in all data analyses.

Results

A total of 105 patients who were examined with chest pain in the
paediatric cardiology department were initially included in this
study. Three patients (2.9%) with mitral valve prolapse were
excluded and 102 patients without cardiac problems were referred
to the paediatric allergy and immunology department. Among
these patients, four patients with chronic diseases, three patients
with active systemic infections, and seven patients who did not
attend follow-up appointments were also excluded (Fig. 1).

The non-cardiac chest pain group (Group 1) included 88
children (female: 53.4%) with a mean age of 11.9 ± 3.4 years; the
control group (Group 2) included 29 children (female: 53.8%) with

a mean age of 11.4 ± 2 years. There was no difference between the
groups in terms of age or gender distribution (p> 0.05) (Table 1).

Haematologic parameters and total immunoglobulin E were
not different between the groups (p> 0.05). In Group 1, 53 (60.2%)
of the children who were able to perform pulmonary function tests
had normal forced expiratory volume in 1 second and 18 (20.5%)
had low values of forced expiratory volume in 1 second (60–80%).
The results were normal for all of the children who were able to
perform pulmonary function tests in Group 2. Lower values were
significantly more common in Group 1 than Group 2 (p= 0.014)
(Table 1).

There was a statistically significant difference between groups
according to the environmental factors (p < 0.001). Post hoc
analysis was conducted with a Bonferroni correction applied,
resulting in a significance level set at p< 0.005, revealing that
smoking exposure (36.4% versus 3.5%, p= 0.0007; <0.005), wool
use (25% versus 0%, p= 0.0029; <0.005), and presence of a pet
(23.9% versus 0% p= 0.0038; <0.005) were significantly higher in
Group 1 compared to Group 2. There was no difference between
the two groups in terms of the presence of mould and stove use
(p= 0.24 and p= 0.036; >0.005, respectively).

In Group 1, there were 20 patients (22.7%) whose mother,
father, or sibling had atopic disease. In Group 2, there was no
family history of atopy. There was a significant difference between
the groups in this respect (p= 0.006) (Table 1).

Skin prick tests were positive for 28.4% of patients in Group 1,
which was a significantly higher rate compared to Group 2 (6.9%)
(p= 0.017). Of the 25 positive patients, seven were sensitised to
tree pollens, five to house dust mites, five to soy flour, three to grass
pollens, three to cats, two to dogs, one to milk, and one to beef
(Table 1).

When the patients in Group 1 were evaluated in terms of
additional complaints in the paediatric allergy and immunology
department, shortness of breath (40.9%) and cough (11.4%) were
most common. Nasal congestion (9.1%), sneezing (8%), gastro-
esophageal reflux symptoms (8%), effort dyspnoea (5.7%),
palpitation (5.7%), itchy nose (3.4%), and snoring (2.3%) were
also seen to lesser extents (Table 2). When the histories of the
patients were investigated, it was learned that 12 (13.6%) had
asthma, 9 (10.2%) had allergic rhinitis, 7 (8%) had gastro-
esophageal reflux, and 17 (19.3%) had both allergic rhinitis and
adenoidal hypertrophy at some point in their lives (Table 2).
According to the detailed clinical histories and physical exami-
nations of the patients, asthma and allergic rhinitis were diagnosed
in 39 (44.3%) and 8 (9.1%) cases, respectively. Besides atopic
diseases, idiopathic chest pain, musculoskeletal system disorders,
gastroesophageal reflux, and pneumonia were identified in 23.9%,
11.4%, 8%, and 3.4% cases, respectively (Table 2). Among patients
diagnosed with asthma and allergic rhinitis, while skin prick test
positivity was found to be significantly higher in those with allergic
rhinitis (5 of 8 patients with allergic rhinitis, p= 0.027, and 8 of 39
patients with asthma, p= 0.68), no difference was observed
between them in terms of immunoglobulin E levels (p> 0.05).

Appropriate treatments were given to those with asthma,
allergic rhinitis, gastroesophageal reflux, and pneumonia. In
follow-up appointments after 1 month, it was observed that the
complaints of all but five of the patients were completely resolved.
Although the complaints of five patients (three with asthma, two
with gastroesophageal reflux) were not resolved, they had
decreased. Thirty-six patients given asthma treatment had
“controlled asthma” and three patients were “poorly controlled”
according to Childhood Asthma Control Test scores.
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Discussion

In this study, non-cardiac chest pain in children was evaluated in
terms of atopic diseases. It was found that approximately half of the
patients had asthma and nearly 10% had allergic rhinitis. These
findings have important implications because children may
present to emergency departments and paediatric cardiology
departments with complaints of chest pain.1,4,5,15 The majority of
patients and their families assume that the child’s chest pain is of
cardiac origin.16 However, most cases of chest pain in children are
not severe and the pain is not acute in nature.17 In previous
paediatric studies, cardiac-induced chest pain was found at rates
lower than 4%.1,4,5,15 Mitral valve prolapse thought to be of cardiac
origin was detected in only three patients in this study. However, it
is generally reported that mitral valve prolapse can be detected
incidentally during echocardiography and will not cause chest
pain.4,13,18,19 Similarly, in our study, these cases may have been
found incidentally as the cause of chest pain.

Many studies show variations in the prevalence of asthma.20–22

One of the recent studies reported that the prevalence did not
change in high-income countries, decreased in low-income
countries, and increased in low-middle-income countries.22 The
factors associated with variations and increases in this prevalence
are not fully understood yet. The low prevalence in low-income

countries may be due to underdiagnoses and inadequate treatment
of asthma. 22 Meanwhile, these differences may be explained also
by the heterogeneity of genetic and environmental factors.20,23 In
addition, it is difficult to compare studies because of different
methods that are used, various definitions for asthma, and different
age groups in research.23

Between the years 2000 and 2003, International Childhood
Asthma andAllergy Study Phase 3 was conducted.24 Children from
25 countries and adolescents from 42 countries participated in the
study. According to the results, the use of paracetamol, exposure to
open-fire cooking, and early exposure to antibiotics in children
may be associated with the causes of variations and increases in
asthma prevalence.24 Furthermore, there may also be increased
awareness and better diagnosis of this condition.20

According to the International Study of Childhood Asthma and
Allergy protocol, in previous years, more regions reported more
frequent increases than decreases in asthma, rhinitis, and eczema..
In addition, the increase was more pronounced in regions where
the prevalence was previously low, such as Latin America, Africa,
and parts of Asia.20 As a result, the percentage of children and
adolescents reported to have asthma has increased significantly.20

This increase in the mean worldwide prevalence of asthma was
reported from 13.2% to 13.7% in adolescents and from 11.1% to
11.6% in children.20

Figure 1. Flow chart regarding selection
of patients.
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Established in 2012, the Global Asthma Network identifies
worldwide trends in asthma prevalence. It also provides
comparisons with data from the International Childhood
Asthma and Allergy Study.22 A Global Asthma Network Phase 1

study was conducted between 2015 and 2020 to determine the
prevalence of asthma in adolescents and children.22 In total, 74,361
adolescents from 27 centres and 45,434 children from 19 centres
were included in the study. Centers that participated in the study

Table 1. Demographics, laboratory results, and risk factors of groups.

Parameters Group 1 (n= 88) n (%) Group 2 (n= 29) n (%)
Overall (n= 117)

Mean ±SD; median (minimum–maximum) p

F/M n (%) 47(53.4)/41 (46.6) 16 (53.8)/13 (46.2) 0.87

Age (year) (Mean±SD) 11.9 ± 3.4 11.4 ± 2 11.8 ± 3.1; 12 (6–17) 0.41

Hb (g/dL) (Mean±SD) 13.8 ± 1.3 13.4 ± 1.2 13.7 ± 1.3; 13.6 (10.8–18.2) 0.25

Hct (%) (Mean±SD) 41.9 ± 3.6 40.6 ± 3.3 41.6 ± 3.5; 41.2 (34.2–52.1) 0.08

MCV (fL) (Mean±SD) 82.1 ± 6.6 82.4 ± 5.1 82.2 ± 6.3; 83.3 (59.4–93.8) 0.71

WBC (×103/mm3) (Mean±SD) 6.9 ± 1.8 6.6 ± 2.3 6.8 ± 1.9; 6.7 (10–16) 0.41

Eos (cells/μL) (Mean±SD) 124.3 ± 80 139.3 ± 101.2 128 ± 85.2; 110 (20–380) 0.74

Platelet (×103/mm3) (Mean±SD) 279.4 ± 88.2 275.6 ± 85.7 278.2 ± 86.4; 220 (95–404) 0.27

Total IgE (U/L) (Mean±SD) 197.1 ± 370.4 90.4 ± 79.8 150.1 ± 286.8; 76.6 (0.5–1722) 0.40

FEV1 0.014*

> 80% 53 (60.2) 25 (86.2)

60–80% 18 (20.5) –

Not cooperated 17 (19.3) 4 (13.8)

Environmental factors 48 (54.5) 1 (3.4) < 0.001#

Smoking exposure 32 (36.4) 1 (3.4) 0.001#

Wool use 22 (25) 0 (0) 0.003#

Pet 21 (23.9) 0 (0) 0.004#

Stove use 12 (13.6) 0 (0) 0.036

Mould 4 (4.5) 0 (0) 0.24

Family history of atopy 20 (22.7) 0 (0) 0.006α

Asthma in mother 6 (6.8) 3 (3.4)

Asthma in father 4 (4.6)

Asthma in sibling 2 (2.3)

AR in mother 2 (2.3)

AR in father AR in sibling 1 (1.1)

AD in sibling 2 (2.3)

SPT positivity 25 (28.4) 2 (6.9) 0.017β

Tree mix 7 (7.9) 1 (3.4)

HDM 5 (5.7) -

Soya flour 5 (5.7) -

Grass pollens 3 (3.4) 1 (3.4)

Cat 3 (3.4) -

Dog 2 (2.3) -

Beef 1 (1.1) -

Milk 1 (1.1) -

AR=allergic rhinitis; AD=atopic dermatitis; Eos=eosinophil; F=female; FEV1=forced expiratory volume 1; HDM=house dust mites; Hb=haemoglobin; Hct=haematocrit; IgE=immunoglobulin E;
M=male; MCV=mean corpuscular volume; p < 0.05=significant; SPT=skin prick test; WBC=white blood cell.
*Lower values of FEV1 were significantly higher in Group 1 than Group 2.
#Smoking exposure, wool use, presence of pet, and stove use were significantly higher in Group 1 than Group 2.
α In Group 1, smoking exposure, wool use, presence of pet, and stove use were significantly higher than Group 2.
β In Group 1, positive SPT was significantly higher than Group 2.
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consist of 14 countries in the Africa-Eastern Mediterranean,
America, Europe, and Southeast Asia-West Pacific regions. The
prevalence of current wheeze averaged 10.4% in adolescents
(ranging from 0.9% in New Delhi, India to 21.3% in Cape Town,
South Africa,) and an average of 9.9% in children (ranging from
1.1% in Lucknow, India to 23.2% in Costa Rica). When the
prevalence in adolescents was analysed by regions, the total asthma
prevalence was reported as 15.1%, 11.9%, 15.2%, and 5.8% in
Africa-Eastern Mediterranean, America, Europe, and Southeast
Asia-West Pacific regions, respectively. In children, the prevalence
of current wheeze in the Africa-Eastern Mediterranean, America,
Europe, and Southeast Asia-West Pacific regions was reported as
10.8, 12.5, 11.2 and 7.4%, respectively. In addition, an increase in
prevalence of current wheeze in Africa-EasternMediterranean and
a decrease in South-East Asia-Western Pacific regions were
reported.22

In our country, Turkey, the research has been conducted using
different methods with different age groups.25–27 The prevalence of
asthma has been reported as 9.1–15% in all regions of the
country.25 In previous years, it was reported as 12.9% in 2008 in the
city of Denizli, located in the western part of Turkey,26 and 11.9%
in 2012 in the city of Erzurum, located in the east.27 There has been
also a slight increase in prevalence over time in some areas.25 Two
International Study of Childhood Asthma and Allergy studies
conducted in Denizli reported that the prevalence of asthma
increased from 2.1% to 12.9% in 2008 compared to 2002 in
children aged 13–14.26 In studies conducted in Ankara, the capital

city of Turkey, in 2000 and 2005, the prevalence of asthma
increased from 11.5% to 14.7%.25,28 In a study using the same
International Study of Childhood Asthma and Allergy question-
naire in Istanbul, Turkey’s most populous city, the prevalence of
asthma increased from 9.8% to 17.8% in children aged 6–12 from
1995 to 2004.29 In the province of Konya, where the current study
was conducted, it was seen that the prevalence in children aged
6–18 years (11.5% in 2007 and 21.8% in 2018) has approximately
doubled as compared to the previous.30,31 Recently, there has been
an increase in urban sprawl of Konya. This situation, which is
defined as a low-density, leapfrog development towards the
peripheries of the cities, causes inefficient use of urban space and
environmental problems.32 The increase in the incidence of asthma
may have been caused by the effect of urbanisation and lifestyle
changes in Konya recently.31 According to these studies, the
prevalence of asthma in Konya, in 2018, is higher than the
prevalence determined in previous years in other provinces of
Turkey.25 When the recent studies in other countries were
examined, it is seen that the prevalence of asthma was reported as
15.3% in adolescents and 10.4% in children in Spain.33 It was 10.1%
and 8.4% in children in Southern Brazil and in the United States of
America, respectively.34,35 The prevalence of asthma in Konya
(21.8%) appears to be considerably higher than the prevalence in
these countries,34,35 and the average prevalence reported in the
Global Asthma Network Phase 1 study.22 However, this high
prevalence in Konya is found similar to the prevalence in some
countries in the Global Asthma Network Phase 1 study, such as
Cape Town, South Africa (21.3%), Costa Rica (23.2%), and
Syria (19.8%).22

If there are symptoms such as wheezing, cough, chest tightness,
and/or shortness of breath in the patient’s history or physical
examination, a diagnosis of asthma is suspected.20,36 Measuring
lung function and showing variable expiratory airflow limitations
will further support the diagnosis.20,36 Population-based studies
have reported that 7–10% of the general population currently has
asthma and that 20–73% of those cases go undiagnosed and
therefore untreated.20,36 Most people with asthma symptoms will
be adequately controlled when asthma medications are adminis-
tered. Indeed, when the term “asthma” is used as a clinical
diagnosis for patients with asthma symptoms, it is useful in most
cases because it is seen as the first step in initiating appropriate
treatment to reduce the burden of the disease.36 In this study, the
asthma control of treated patients was evaluated with the
Childhood Asthma Control Test, which was designed in 2007
by Liu et al.14 A Turkish version of the test was created in 2009.37

After treatment was given to the patients, the majority of their
complaints were resolved, which suggests that we should question
children inmore detail andmore frequently in terms of asthma and
other disorders.38,39

In a previous study, in which 50 patients presented with chest
pain, it was reported that costochondral/musculoskeletal chest
pain, exercise-induced asthma, gastrointestinal-related chest pain,
and psychogenic chest pain were detected in 76, 12, 8, and 6% of
the cases, respectively.19 In the study of Lin et al., the medical
records of 103 children with chest pain presenting to an emergency
department were retrospectively reviewed.15 While idiopathic
chest pain was the most common, pulmonary causes (bronchitis,
pneumonia, asthma, and hyperventilation) ranked second at a rate
of approximately 25% and musculoskeletal (6.7%), gastrointestinal
(5.8%), and cardiac (2.0%) causes were identified to a lesser extent.
The diagnosis of asthma was made based on past history, chest
radiography, and clinical examination findings for 6.9% of the

Table 2. Complaints, past history, family history, and final diagnosis of Group 1.

Parameters

Complaints n %

Shortness of breath 36 40.9

Cough 10 11.4

Nasal congestion 8 9.1

Sneeze 7 8.0

GER symptoms 7 8.0

Effort dyspnoea 5 5.7

Palpitation 5 5.7

Itchy nose 3 3.4

Snoring 2 2.3

Past history n %

Asthma 12 13.6

AR 9 10.2

GER 7 8

AR with adenoidal hypertrophy 17 19.3

Final diagnosis n %

Asthma 39 44.3

Idiopathic 21 23.9

Musculoskeletal disorders 10 11.4

AR 8 9.1

GER 7 8.0

Pneumonia 3 3.4

AD=atopic dermatitis; AR=allergic rhinitis; GER=gastroesophageal reflux.
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patients. In the two studies mentioned here, no data on pulmonary
function tests were reported.15,19

In another previous study, patients presenting to the emergency
department and paediatric cardiology with chest pain were evaluated
at the same time.30 Treadmill exercise tests were also performed by
patients who presented to paediatric cardiology with exercise-related
pain or cardiac problems. Forced expiratory volume in 1 second and
peak expiratory flow rate were evaluated only for patients who
underwent treadmill exercise testing. In both groups, chest wall pain
was the most common diagnosis and exercise-induced asthma was
identified in only 4%of the paediatric cardiology group.These authors
emphasised that rates of exercise-induced asthma are underestimated
if appropriate examinations are not performed.30 The diagnosis of
asthma is suspected based on the patient’s history or physical
examination, and laboratory tests will support the diagnosis.20,36

Moreover, the asthma symptoms of most patients were relieved upon
the administration of asthma treatment.20,36 In this study, the past
history of the patients, family history in terms of asthma, atopic
history, and physical examination findings were examined in detail
and pulmonary function tests were performed for all patients.
Spirometry is not diagnostic for asthma, but together with history and
physical examination, it is a complementary test in diagnosing
asthma.40 In this study, pulmonary function test results were found to
be lower in the patient group than the control group. Improvement in
the symptoms of most patients who received asthma treatment
supported the accuracy of the diagnosis of asthma. Other causes of
chest pain were also investigated in this study. Although idiopathic
chest pain and musculoskeletal system disorders were seen most
commonly after asthma, gastroesophageal reflux and pneumonia
were also detected. In contrast, idiopathic chest pain and
musculoskeletal system disorders were detected more commonly in
some previous studies.5,15 The reason for the higher diagnosis of
asthma in this study may be that patients were examined in more
detail in the differential diagnosis process in this respect. Furthermore,
as compared to other places, the higher prevalence of asthma in local
region may be another reason. If patients are directed to a specialist
who deals with asthma, the diagnosis of asthma may be made more
often because more detailed tests will be performed.

Chest pain may be the first sign of asthma in children. Some
studies have suggested that this is the only or the most prominent
symptom of “chest pain variant asthma.”7,41 The cause of chest
pain seen in asthma may be related to chronic inflammation in
the airway and the narrowing of the airway caused by this
inflammation.41 Furthermore, chest pain in a child with asthma
may be caused by overuse or strain of the rib cage muscles.7 In
addition, bronchoconstriction in asthma can create a feeling of
tightness in the chest, which may be perceived as pain by
children.7

In the present study, the rates of atopic diseases such as asthma
and allergic rhinitis were much higher. This may be due to the fact
that the clinical findings of patients who present to emergency
units and to other departments are different. In addition, the rates
of allergic and exercise-induced asthma may be underestimated if
appropriate examinations are not done.39 In this study, when other
complaints of the patients were investigated, shortness of breath
was found to be the most common. Moreover, some patients were
found to have effort dyspnoea and cough. These are important
findings in terms of asthma.7 In addition to the presence of these
conditions, the diagnosis of asthma was higher in this study
because the physicians who examined the patients were highly
experienced in terms of asthma.

Useful pathognomonic markers are necessary for diagnosing
asthma; however, they have not yet been developed. Therefore,
many factors should be evaluated simultaneously when diagnosing
asthma. The diagnosis is made with a detailed clinical history and
physical examination.8,42 It is also important to investigate the
family history, as asthma is a genetic disease.38,43 Studies have
reported that approximately 60–70% of asthmatic patients are
allergic, whereas 30% of allergic patients have asthma.42 In the
present study, according to the past medical histories and clinical
findings of the patients, asthma and allergic rhinitis were
diagnosed at rates of 44% and 9.1%, respectively. Additionally, a
family history of atopy was found in 23% of the patients in Group
1, which was significantly higher compared to Group 2. This result
is important because the presence of a family history of atopy is a
risk factor in cases of asthma and other atopic diseases in
children.38,42,43 In addition, skin prick test positivity was detected in
28.4% of the patients. It was significantly more common in cases of
allergic rhinitis, but this significance was not found for asthma.

In this study, environmental factors constituting important
risks in the development of asthma were also examined and rates of
exposure to these factors were observed to be higher in Group 1.
Exposure to environmental factors can trigger asthma symptoms
and cause chest pain.44,45 In this study, rates of smoking exposure,
presence of pets, and wool use were significantly higher in Group 1
than the control group.

These results draw attention to the importance of environ-
mental factors in the development of such symptoms in children.
The regulation of triggering environmental factors has a significant
effect on the relief of patients’ symptoms.42 It is known that airway
hypersensitivity and serum immunoglobulin E levels in asthma can
be affected by genetics.42,43 However, the total immunoglobulin E
levels of our patients with chest pain diagnosed with asthma and
allergic rhinitis were not different from those of the control group.

Limitations of the study

The control group included completely healthy children seen in the
cardiology clinic for pre-participation physical evaluations for
sports. Therefore, their number was relatively lower than that of
the patients presenting with chest pain. Besides this, the study
population was overall relatively small. It would be more
appropriate to have larger and closer numbers of control children
and patients to produce more descriptive results.

In addition, the prevalence of asthma in the local area is higher
than many regions around the world. This condition may result in
more recognition of asthma as the cause of chest pain in this study.
In order to determine and compare current prevalence, studies
from different regions of Turkey and the world should be
conducted simultaneously.

Conclusion

In this study, patients’ clinical findings, presence of atopic disease,
and other causes of chest pain were investigated. Although very few
cases of chest pain are caused by cardiac problems, families worry
because they think chest pain is due to cardiac disease.
Furthermore, since most cases are undiagnosed, there may be
frequent applications to the hospital. Asthma is a known cause of
chest pain and should always be considered in differential
diagnoses for chest pain in childhood. Moreover, since asthma
is a treatable disease, physicians may prevent repeated visits to the
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hospital by these patients by considering the possibility of asthma.
Routine questioning of familial and environmental factors while
taking the history of paediatric chest pain patients will be helpful in
making the correct diagnosis. The cause of chest pain in most
children may be identified accurately through a detailed history
and careful physical examination.

Chest pain is the second most common complaint leading to
referral to a paediatric cardiologist. The high rate of asthma in this
study may be due to the high prevalence of asthma in this region
compared to other parts of the world. Hence, the present studymay
create further awareness among physicians in this respect. Since
asthma was found to be common in our study, we suggest that
children with chest pain be evaluated especially in terms of asthma
and other atopic diseases. It is particularly important that children
with chest pain complaints be evaluated together by the paediatric
cardiology and paediatric allergy and immunology departments.

Acknowledgements. None.

Authors contributions. F.D. and M.T.D. conceived and designed the
evaluation and drafted the manuscript. M.T.D. participated in designing the
evaluation, performed parts of the statistical analysis, and helped to draft the
manuscript. F.D. re-evaluated the clinical data, revised the manuscript, and
performed the statistical analysis. F.D. and M.T.D. collected the clinical data,
interpreted them, and revised the manuscript. All authors read and approved
the final manuscript.

Financial support. This research received no specific grant from any funding
agency, commercial, or not-for-profit sectors.

Competing interests. None.

References

1. Hussain MZ, Ishrat S, Salehuddin M, Mahmood M, Islam MT. Chest pain
in children: an update. Mymensingh Med J 2011; 20: 165–170.

2. Kenar A, Örün UA, Yoldaş T, Kayalı Ş., Bodur Ş., Karademir S. Anxiety,
depression, and behavioural rating scales in children with non-cardiac
chest pain. Cardiol Young 2019; 29: 1268–1271. DOI: 10.1017/
S1047951119001896.

3. Dimache M, Turcan E, Nătase M. Noncardiac chest pain and
gastroesophageal reflux disease. Rev Med Chir Soc Med Nat Iasi
2010; 114: 342–348.

4. Sert A, Aypar E, Odabas D, Gokcen C. Clinical characteristics and causes of
chest pain in 380 children referred to a paediatric cardiology unit. Cardiol
Young 2013; 23: 361–367. DOI: 10.1017/S1047951112000881.

5. Drossner DM, Hirsh DA, Sturm JJ, et al. Cardiac disease in pediatric
patients presenting to a pediatric ED with chest pain. Am J Emerg Med
2011; 29: 632–638. DOI: 10.1016/j.ajem.2010.01.011.

6. Edmondstone WM. Chest pain and non-respiratory symptoms in acute
asthma. Postgrad Med J 2000; 76: 413–414. DOI: 10.1136/pmj.76.897.413.

7. Browne LR, GorelickMH. Asthma and pneumonia. Pediatr Clin North Am
2010; 57: 1347–1356. DOI: 10.1016/j.pcl.2010.09.002.

8. Global Initiuative for Asthma. Global strategy for asthma management and
prevention: revised asthma guidelines 2020 [Internet], 2020, https://
ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-
_wms.pdf, Accessed October 20, 2020,

9. Network Global Asthma. The Global Asthma Report 2014. Global Asthma
Network, Auckland, New Zealand, 2014.

10. Brito FF, Mur P, Barber D, et al. Occupational rhinoconjunctivitis and
asthma in a wool worker caused by Dermestidae spp. Allergy 2002; 57:
1191–1194. DOI: 10.1034/j.1398-9995.2002.23676.x.

11. Thorne PS, Kulhánková K, Yin M, Cohn R, Arbes SJ Jr, Zeldin DC.
Endotoxin exposure is a risk factor for asthma: the national survey of
endotoxin in United States housing. Am J Respir Crit Care Med 2005; 172:
1371–1377. DOI: 10.1164/rccm.200505-758OC.

12. Sancakli O, Tuncel T, Eren Akarcan S, Kanık A, Özyurt G, Ozdogru EE.
Anxiety levels and changes in health and hygiene behaviors in mothers of
children with asthma in early COVID-19 lockdown in Turkey. Pediatr
Allergy Immunol Pulmonol 2022; 35: 27–35. DOI: 10.1089/ped.2021.0113.

13. Aaron SD, Boulet LP, Reddel HK, Gershon AS. Underdiagnosis and
overdiagnosis of asthma. Am J Respir Crit CareMed 2018; 198: 1012–1020.

14. Liu AH, Zeiger R, Sorkness C, et al. Development and cross-sectional
validation of the childhood asthma control test. J Allergy Clin Immunol
2007; 119: 817–825. DOI: 10.1016/j.jaci.2006.12.662.

15. Lin CH, Lin WC, Ho YJ, Chang JS. Children with chest pain visiting the
emergency department. Pediatr Neonatol 2008; 49: 26–29. DOI: 10.1016/
S1875-9572(08)60007-8.

16. Aygun E, Aygun ST, Uysal T, Aygun F, Dursun H, Irdem A. Aetiological
evaluation of chest pain in childhood and adolescence. Cardiol Young 2020;
30: 617–623. DOI: 10.1017/S1047951120000621.

17. Selbst SM. Approach to the child with chest pain. Pediatr Clin North Am
2010; 57: 1221–1234. DOI: 10.1016/j.pcl.2010.09.003.

18. Selbst SM, Ruddy RM, Clark BJ, Henretig FM, Santulli T Jr. Pediatric chest
pain: a prospective study. Pediatrics 1988; 82: 319–323.

19. Evangelista JA, Parsons M, Renneburg AK. Chest pain in children:
diagnosis through history and physical examination. J Pediatr Health Care
2000; 14: 3–8. DOI: 10.1016/s0891-5245(00)70037-x.

20. Asher MI, García-Marcos L, Pearce NE, Strachan DP. Trends in worldwide
asthma prevalence M. Eur Respir J 2020; 56: 2002094. DOI: 10.1183/
13993003.02094-2020.

21. Song P, Adeloye D, SalimH, et al. Global, regional, and national prevalence
of asthma in 2019: a systematic analysis andmodelling study. J Glob Health
2022; 12: 04052. DOI: 10.7189/jogh.12.04052.

22. Asher MI, Rutter CE, Bissell K, Global Asthma Network Phase I Study
Group, et al. Worldwide trends in the burden of asthma symptoms in
school-aged children: global asthma network phase I cross-sectional study.
Lancet 2021; 398: 1569–1580. DOI: 10.1016/S0140-6736(21)01450-1.

23. Weiland SK, Björkstén B, Brunekreef B, et al. Phase II of the international
study of asthma and allergies in childhood (ISAAC II): rationale and
methods. Eur Respir J 2004; 24: 406–412.

24. Silverwood RJ, Rutter CE,Mitchell EA, et al. Are environmental risk factors
for current wheeze in the international study of asthma and allergies in
childhood (ISAAC) phase three due to reverse causation? Clin Exp Allergy
2019; 49: 430–441.

25. Civelek E, Cakir B, Boz AB, et al. Extent and burden of allergic diseases in
elementary schoolchildren: a national multicenter study. J Investig Allergol
Clin Immunol 2010; 20: 280–288.

26. Duksal F, Becerir T, Ergin A, Akcay A, Guler N. The prevalence of asthma
diagnosis and symptoms is still increasing in early adolescents in Turkey.
Allergol Int 2014; 63: 189–197. DOI: 10.2332/allergolint.13-OA-0612.

27. Baççıoğlu A, Söğüt A, Kılıç Ö., Beyhun E. The prevalence of allergic diseases
and associated risk factors in school-age children and adults in Erzurum.
Turkey Turk Thorac J 2015; 16: 68–72. DOI: 10.5152/ttd.2015.4229.

28. Saraçlar Y, Kuyucu S, Tuncer A, Sekerel B, Saçkesen C, Kocabaş C.
Prevalence of asthmatic phenotypes and bronchial hyperresponsiveness in
turkish schoolchildren: an international study of asthma and allergies in
childhood (ISAAC) phase 2 study. Ann Allergy Asthma Immunol 2003; 91:
477–484.

29. Ones U, Akcay A, Tamay Z, Guler N, Zencir M. Rising trend of asthma
prevalence among Turkish schoolchildren (ISAAC phases I and III).
Allergy 2006; 61: 1448–1453. DOI: 10.1111/j.1398-9995.2006.01145.x.

30. Guner SN, Gokturk B, Kilic M, Ozkiraz S. The prevalences of allergic
diseases in rural and urban areas are similar. Allergol Immunopathol
(Madr) 2011; 39: 140–144. DOI: 10.1016/j.aller.2010.05.004.

31. Yazar B, Meydanlioglu A. The prevalence and associated factors of asthma,
allergic rhinitis, and eczema in Turkish children and adolescents. Pediatr
Pulmonol 2022; 57: 2491–2501. DOI: 10.1002/ppul.26065.

32. Oncel H, Meshur MC. Urban sprawl and its reasons in the growth process
of Konya urban area. Planning 2021; 31: 191–207. DOI: 10.14744/
planlama.2021.04127.

33. Bercedo Sanz A,Martínez-Torres A, GonzálezDíaz C, GrupoGANEspaña,
et al. Prevalence and temporal evolution of asthma symptoms in Spain.

Cardiology in the Young 495

https://doi.org/10.1017/S1047951123002457 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951119001896
https://doi.org/10.1017/S1047951119001896
https://doi.org/10.1017/S1047951112000881
https://doi.org/10.1016/j.ajem.2010.01.011
https://doi.org/10.1136/pmj.76.897.413
https://doi.org/10.1016/j.pcl.2010.09.002
https://ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-_wms.pdf
https://ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-_wms.pdf
https://ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-_wms.pdf
https://doi.org/10.1034/j.1398-9995.2002.23676.x
https://doi.org/10.1164/rccm.200505-758OC
https://doi.org/10.1089/ped.2021.0113
https://doi.org/10.1016/j.jaci.2006.12.662
https://doi.org/10.1016/S1875-9572(08)60007-8
https://doi.org/10.1016/S1875-9572(08)60007-8
https://doi.org/10.1017/S1047951120000621
https://doi.org/10.1016/j.pcl.2010.09.003
https://doi.org/10.1016/s0891-5245(00)70037-x
https://doi.org/10.1183/13993003.02094-2020
https://doi.org/10.1183/13993003.02094-2020
https://doi.org/10.7189/jogh.12.04052
https://doi.org/10.1016/S0140-6736(21)01450-1
https://doi.org/10.2332/allergolint.13-OA-0612
https://doi.org/10.5152/ttd.2015.4229
https://doi.org/10.1111/j.1398-9995.2006.01145.x
https://doi.org/10.1016/j.aller.2010.05.004
https://doi.org/10.1002/ppul.26065
https://doi.org/10.14744/planlama.2021.04127
https://doi.org/10.14744/planlama.2021.04127
https://doi.org/10.1017/S1047951123002457


Global asthma network (GAN) study. An Pediatr (Engl Ed) 2022; 97: 161–
171. DOI: 10.1016/j.anpede.2021.10.005.

34. de Oliveira TB, Moscon JG, Ferreira ENDN, da Veiga ABG. Prevalence of
symptoms of asthma and allergic rhinitis in children in Southern Brazil:
aten-year monitoring study. J Asthma 2020; 57: 373–380. DOI: 10.1080/
02770903.2019.1573253.

35. Guilbert T, Zeiger RS, Haselkorn T, et al. Racial disparities in asthma-related
health outcomes in children with severe/Difficult-to-treat asthma. J Allergy
Clin Immunol Pract 2019; 7: 568–577. DOI:10.1016/j.jaip.2018.07.050.

36. Asher I, Ellwood P, Gilchrist C, et al. The Global Asthma Report 2018.
Auckland. The Global Asthma Network, New Zealand, 2018.

37. Sekerel BE, Soyer OU, KeskinO, et al. The reliability and validity of Turkish
version of childhood asthma control test. Qual Life Res 2012; 21: 685–690.
DOI: 10.1007/s11136-011-9970-z.

38. Zhang YG, Huang J, Zhang J, et al. RANTES gene polymorphisms and
asthma risk: a meta-analysis. ArchMed Res 2010; 41: 50–58. DOI: 10.1016/
j.arcmed.2010.01.002.

39. Massin MM, Bourguignont A, Coremans C, Comté L, Lepage P, Gérard P.
Chest pain in pediatric patients presenting to an emergency department or
to a cardiac clinic. Clin Pediatr (Phila) 2004; 43: 231–238. DOI: 10.1177/
000992280404300304.

40. Expert Panel Report 3 (EPR-3). Guidelines for the diagnosis and
management of asthma-summary report 2007. J Allergy Clin Immunol
2007; 120: S94–138. DOI: 10.1016/j.jaci.2007.09.043.

41. Taniguchi H, Kanbara K, Hoshino K, Izumi S. Chest pain relieved with a
bronchodilator or other asthma drugs. Allergol Int 2009; 58: 421–427.
DOI: 10.2332/allergolint.08-OA-0084.

42. Chang C. Asthma in children and adolescents: a comprehensive approach
to diagnosis andmanagement. Clin Rev Allergy Immunol 2012; 43: 98–137.
DOI: 10.1007/s12016-011-8261-3.
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