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Abstract
Introduction: Asthma is a common reversible chronic respiratory disease that occurs in children and adults with 
several manifestations. Examining and recognizing the findings of simple chest X-rays in patients with asthma en-
ables preventing complications and progression of the disease by diagnosing asthma or other possible disorders.
Materials and methods: This cross-sectional study was performed in 2018 on patients with asthma admitted to 
Taleghani Hospital in Gorgan, Iran. The data were collected from hospital records and chest X-ray reports of the 
patients.
Findings: Overall, 269 patients were recruited. The gender distribution of the participants was as follows: 110 
(40.9%) female and 159 (59.1%) male. In this study, the mean age of patients was 4.85 years.
We found a significant relationship between chest pain and the presence of pneumothorax in the patients’ graph 
(P=0.001).
Conclusion: The research findings indicated that the sex and age of the patient were not related to the graphic 
findings of patients. Most of the patients’ complaints were coughs and shortness of breath, which were not related 
to the graphic findings of the patients. A significant relationship was found between patients reporting chest pain 
and pneumothorax in their chest X-rays. By studying and recognizing chest radiographic findings in patients with 
asthma, the complications and progression of the disease can be prevented.
Keywords: Pediatric asthma, lung disease and obstructive shortness of breath, chest radiography

INTRODUCTION
Asthma is a common reversible chronic respiratory disease in 
children and adults. It is manifested as increased sensitivity and 
response of the airways and chronic inflammation of the bron-
chi [1].
Inflammatory cells, chemical mediators, and chemotactic fac-
tors are involved in inflammation of the airways. This inflam-
mation increases the response to allergens, leading to edema, 
increased mucus secretion in the lungs, and accumulation of 
inflammatory cells [2].
Asthma is the most common chronic disease of children in 
industrialized countries. The prevalence of this disease is in-

creasing. According to the study of Dr. Moein et al. (2007), the 
average nationwide prevalence of this disease in people under 
18 was 14.13% [3].
The incidence of asthma in women is equal to men. In chil-
dren, asthma is more common among boys. Symptoms include 
cough, wheezing, shortness of breath, chest pain, fever, and 
coryza symptoms [2]. Chest radiographs include bilateral pul-
monary edema, flattening of the diaphragm, widening of the 
diaphragmatic angle, and silhouette signs. Radiographic evi-
dence of atelectasis and pneumonia can also be seen upon the 
occurrence of asthma complications such as mucosal obstruc-
tion [4]. Chest radiography is an affordable and low-cost meth-
od compared to other imaging methods that can help diagnos-
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tics and rule out anatomical abnormalities. Chest X-ray is used 
in the first asthma attack, recurrent cough or wheezing attacks 
with an unknown diagnosis, asthma with fever indicating pneu-
monia, or localized findings on examination [2].

MATERIALS AND METHODS 
This cross-sectional study was performed in 2018. The partici-
pants were asthma patients admitted to Taleghani Hospital in 
Gorgan, Iran. The data were collected from patient records and 
chest X-ray reports.The inclusion criteria involved patients who 
were hospitalized with a diagnosis of asthma and had a chest 
X-ray.
The exclusion criteria involved patients who did not have a 
chest X-ray despite being admitted with a diagnosis of asthma.
Patients’ chest radiographs were evaluated for radiological 
findings, including silhouette signs, hyperventilation, new pul-
monary nodule, flat diaphragm, focal parenchymal lesion, and 
pulmonary vascular congestion.
In this study, chi-square test and t-test were used to compare 
the variables and p values less than 0.05 were considered sig-
nificant.

RESULTS
A total of 269 patients were selected after applying the inclu-
sion and exclusion criteria. Patients were evaluated by gender: 
110 cases (40.9%) were female, and 159 cases (59.1%) were 
male.
In this study, the mean age of patients was 4.85 years. The age 
of patients ranged from infancy to 18 years: 2 cases of neo-
nates (0.7%), 64 infants (23.8%), 134 early childhood (49.8%), 
55 children (20.4%), and 14 adolescents (2.5%).
The frequency of patients’ complaints included coughing (70 
cases, 26%), respiratory distress (150 cases, 55.8%), coryza 
symptoms (33 cases, 12.3%), fever (9 cases, 3.3%), and chest 
pain (7 cases, 2.6%).
Chest radiographic findings in patients included: Signs of sil-
houette (10 cases, 3.7%), focal parenchymal lesion (11 cases, 
4.1%), pulmonary vascular congestion (4 cases, 1.5%), new pul-
monary nodules (1 case, 0.4%), pneumothorax (2 cases, 0.7%), 
hyperventilation (19 cases, 7.1%), and flat diaphragm (20 cas-
es, 7.4%) (Tables 1-3).

p-Value
Number (Percentage)

Age group
Adolescent Children Early childhood Infant Neonates

0.863 0 (0) 4 (7.3) 3 (2.2) 3 (4.7) 0 (0) Silhouette sign

0.547 0 (0) 2 (3.6) 6 (4.5) 3 (4.7) 0 (0) focal parenchymal 
lesion

0.892 0 (0) 1 (1.8) 2 (1.5) 1 (1.6) 0 (0) pulmonary vascu-
lar congestion

0.2 0 (0) 0 (0) 0 (0) 1 (1.6) 0 (0) new pulmonary 
nodules

0.444 0 (0) 1 (1.8) 1 (0.7) 0 (0) 0 (0) pneumothorax

0.241 2 (14.3) 1 (1.8) 8 (6) 8 (12.5) 0 (0) hyperventilation

0.38 2 (14.3) 2 (3.6) 8 (6) 8 (12.5) 0 (0) flat diaphragm

Table 1: Frequency of chest radiographic findings in asthma patients based on age group

Table 2: Frequency of chest radiographic findings in asthma patients 
by gender 

p-Value
Number (Percentage)

Gender
Male Female

0.152 8 (5) 2 (1.8) Silhouette sign

0.337 8 (5) 3 (2.7) focal parenchy-
mal lesion

0.502 3 (1.9) 1 (0.9)
pulmonary 

vascular con-
gestion

0.406 1 (0.6) 0 (0) new pulmonary 
nodules

0.793 1 (0.6) 1 (0.9) pneumothorax

0.631 10 (6.3) 9 (8.3) hyperventila-
tion

0.48 10 (6.3) 10 (9.1) flat diaphragm

Table 3: Frequency of chest radiographic findings in asthma patients 

based on chief complaint

p-Val-
ue

uett uett uett uett uett
Chief 
com-
plaint

Chest 
pain Fever

Coryza 
symp-
toms

Respi-
ratory 
dis-

tress

Cough

0.277 0 (0) 0 (0) 3 (9.1) 7 (4.7) 0 (0)
Silhou-

ette 
sign

0.274 0 (0) 0 (0) 2 (6.1) 4 (2.7) 5 (7.1)

focal 
paren-
chymal 
lesion
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0.986 0 (0) 0 (0) 1 (3) 2 (1.3) 1 (1.4)

pulmo-
nary 

vascu-
lar con-
gestion

0.252 0 (0) 0 (0) 1 (3) 0 (0) 0 (0)

new 
pulmo-
nary 

nodules

0.001 2 (28.6) 0 (0) 0 (0) 0 (0) 0 (0)
pneu-
motho-

rax

0.29 2 (28.6) 0 (0) 4 (12.1) 7 (4.7) 6 (8.6)
hyper-
ventila-

tion

0.303 2 (28.6) 0 (0) 4 (12.1) 8 (5.3) 6 (8.6) flat dia-
phragm

DISCUSSION
The study results indicated that the highest prevalence was in 
the range of 2 to 6 years, in line with the study of Narayanan et 
al. (2014) and Halaby et al. (2014). These two studies reported 
that the estimated average age of children with asthma was six 
years old [5,6].
In our study, the highest incidence of disease was 59.1% in 
males and 40.9% in females, in line with studies by Hoosen et 
al. (2020) reporting 61.5% incidence in males and Atapattu et 
al. (2017) reporting 51.8% incidence in males [7,8].
In the findings of our study, most of the patients’ complaints 
were respiratory distress (55.8%) and cough (26%), Coryza 
symptoms (12.3%), fever (3.3%), and chest pain (2.6%). Hoosen 
et al. (2020) reported that 97% of patients presented with re-
spiratory distress and 87% with cough [7]. Hedorse et al. (2004) 
stated that 95% of patients with abnormal chest X-rays related 
to asthma attacks complained about shortness of breath and 
coughs [9].
Narayanan et al. (2014) reported symptoms such as respiratory 
distress and fever, and chest pain in 10% of patients with posi-
tive pulmonary involvement [5].
Dours et al. (2020) found that shortness of breath occurred in 
64% of patients on inhaled corticosteroids and 10% of patients 
without a history of inhaled corticosteroids [10].
In the present study, 75.1% of patients’ chest X-rays showed 
no abnormal findings, and 24.9% of the chest X-rays contained 
abnormal findings, including hyperventilation (7%), flat dia-
phragm (7%), and focal parenchymal lesions. (4.1%) silhouette 
signs (3.7%), pulmonary vascular congestion (1.5%), Pneumo-
thorax (0.7%), and new pulmonary nodule (0.4%). These find-
ings agreed with which were studied with the findings of the 
following studies:
Hoosen et al. (2020) studied 39 patients, among whom 73.3% 
of radiographs were normal [7].
Atapattu et al. (2017) examined 108 patients and reported that 
59.1% had normal patient radiographs. Abnormal findings in-
cluded: Consolidation (15.7%), hyperventilation (8.7%), atelec-
tasis (2.5%), pulmonary congestion (3.5%), and symptoms of 
pulmonary obstruction (6.1%) [8].
Halaby et al. (2014) studied 23 patients and found that 23.5% 
had abnormal graphics, 14% consolidation, 5.5% pneumotho-

rax, and 4% pneumomediastinum [6].Hedorse et al. (2004) in-
vestigated 60 patients. They reported that 94% of patients with 
a first asthma attack and 80% of patients with a subsequent 
asthma attack had normal graphs. The highest abnormalities 
were seen in patients with hyperventilation, consolidation, and 
atelectasis [9].
Narayanan et al. (2014) examined 180 patients and reported 
that 10% of the graphs showed evidence of involvement, in-
cluding atelectasis, hyperventilation, and pneumothorax [5].
Dours et al. (2020) studied 65 patients and reported the most 
common abnormal graph findings, including 85% consolida-
tion, 2% bola, and 2% atelectasis [10].
Majerus et al. (2018) examined 184 patients, among whom 
about 40% had chest pain, and about 11% had pulmonary in-
volvement on chest X-rays, including evidence of airway dis-
ease (52.7%), bronchiolitis (2.2%), pneumonia (8.7%), pneu-
momediastinum (1.6%), and pneumothorax (1.1%) [11].
In the study by White et al., 34% of patients with asthma had 
abnormal radiographic findings [12].
Also, Nantanda et al. (2020) report that in 41% of patients re-
ferred with asthma attacks due to bacterial or viral lung diseas-
es, the need for a chest X-ray in asthmatic patient’s increases. 
Chest X-ray has also changed the treatment approach of these 
patients [13].
In our study, 2.6% of patients presented with chest pain com-
plaints that there was a significant relationship between these 
patients and the incidence of pneumothorax in their graph. 
(P-Value=0.001).
This finding is based on a study by Henglin et al. in 2020 on 
333,657 patients and the result that the incidence of pneumo-
thorax is high in patients with asthma, especially in people with 
uncontrolled asthma and under six years of age [14].

CONCLUSION
The results indicated that the highest prevalence of the dis-
ease was in males, with a peak incidence of 2 to 6 years of age. 
The patient’s gender and age were unrelated to the patients’ 
graphic findings. Patients’ most complaints were coughing and 
shortness of breath, which had nothing to do with the patients’ 
graphic findings. A significant relationship was found between 
patients reporting chest pain and pneumothorax in their chest 
X-rays (P-Value=0.001).

ACKNOWLEGEMENT
None

CONFLICT OF INTEREST
Authors declare no conflict of interest

REFERENCES
1.	 Liang S, Wei dX, Gong C, Wei J, Chen Z, et al. (2013) A dis-

integrin and metalloprotease 33 (ADAM33) gene polymor-
phisms and the risk of asthma: a meta-analysis. Hum Im-
munol 74:648–657. 

2.	 Asriani M. Chiu. Nelson essentials of Pediatrics, 7th ed. 

https://doi.org/10.1016/j.humimm.2013.01.025
https://doi.org/10.1016/j.humimm.2013.01.025
https://doi.org/10.1016/j.humimm.2013.01.025
https://www.us.elsevierhealth.com/nelson-essentials-of-pediatrics-9780323511452.html


Page 06
Lashkarbolouk N, et al.

Volume 07 • Issue 01 • 28

2015, Chapter 78, 273.
3.	 Heidarnia MA, Entezari A, Moein M, Mehrabi Y, Pourpak Z 

(2007) The prevalence of asthma symptoms in Iran based 
on the meta-analysis of national studies. Res Med 31:217-
255.

4.	 Färber D, Bauer CP, Hahn H (1990) Radiologic findings and 
differential diagnosis of bronchial asthma in childhood. Ra-
diologe 30:319-323.

5.	 Narayanan S, Magruder T, Walley SC, Powers T, Wall TC 
(2014) Relevance of chest radiography in pediatric inpa-
tients with asthma. J Asthma 51:751-755.

6.	 Halaby C, Feuerman M, Barlev D, Pirzada M (2014) Chest 
radiography in supporting the diagnosis of asthma in chil-
dren with persistent cough. Postgrad Med 126:117-122.

7.	 Hoosen S, Naidoo V, Masekela R (2020) Are acute asthma 
guidelines being adhered to? A review of practice in a ter-
tiary hospital. S Afr J Child Health 14:119-123.

8.	 Atapattu P, Biyanwila C, Fernando MUJ (2017) The use-
fulness of chest radiographs in the management of acute 
asthma in adult asthmatics in a developing country. Am J 
of Exp Clin Res 4:210-213.

9.	 Hederos CA, Janson S, Andersson H, Hedlin G (2004) Chest 
x‐ray investigation in newly discovered asthma. Ped ally 
immunol 15:163-165. 

10.	 Douros K, Sardeli O, Prountzos S, Galani A, Moriki D, et 
al. (2020) Asthma-Like Features and Anti-Asthmatic Drug 
Prescription in Children with Non-CF Bronchiectasis. J Clin 
Med 9:4009.

11.	 Majerus CR, Tredway TL, Yun NK, Gerard JM (2021) Utility 
of Chest Radiographs in Children Presenting to a Pediatric 
Emergency Department With Acute Asthma Exacerbation 
and Chest Pain. Pediatr Emerg Care 37: e372-e375.

12.	 White CS, Cole RP, Lubetsky HW, Austin JH (1991) Acute 
asthma: admission chest radiography in hospitalized adult 
patients. Chest 100:14-16. 

13.	 Nantanda R, Siersma V, Ndeezi G, Tumwine JK, Østergaard 
MS (2020) Symptom-based screening tool for asthma syn-
drome among young children in Uganda. NPJ Primary Care 
Respiratory Medicine 30:1-6.

14.	 Lin CH, Lin CL, Lin WC, Wei CC (2020) Long-term risk of 
pneumothorax in asthmatic children: A 12-year popula-
tion-based cohort study. Medicine 99:e23779.

http://pejouhesh.sbmu.ac.ir/article-1-411-en.html
http://pejouhesh.sbmu.ac.ir/article-1-411-en.html
https://europepmc.org/article/med/2205886
https://europepmc.org/article/med/2205886
https://doi.org/10.3109/02770903.2014.909459
https://doi.org/10.3109/02770903.2014.909459
https://doi.org/10.3810/pgm.2014.03.2747
https://doi.org/10.3810/pgm.2014.03.2747
https://doi.org/10.3810/pgm.2014.03.2747
http://dx.doi.org/10.7196%2FSAJCH.2020.v14i3.01658
http://dx.doi.org/10.7196%2FSAJCH.2020.v14i3.01658
http://ajecr.org/index.php/ajecr/article/view/92
http://ajecr.org/index.php/ajecr/article/view/92
http://ajecr.org/index.php/ajecr/article/view/92
https://doi.org/10.1046/j.1399-3038.2003.00098.x
https://doi.org/10.1046/j.1399-3038.2003.00098.x
https://doi.org/10.3390/jcm9124009
https://doi.org/10.3390/jcm9124009
https://doi.org/10.1097/pec.0000000000001615
https://doi.org/10.1097/pec.0000000000001615
https://doi.org/10.1097/pec.0000000000001615
https://doi.org/10.1378/chest.100.1.14
https://doi.org/10.1378/chest.100.1.14
https://doi.org/10.1038/s41533-020-0175-1
https://doi.org/10.1038/s41533-020-0175-1
https://doi.org/10.1097/md.0000000000023779
https://doi.org/10.1097/md.0000000000023779

