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Methods: This is a correlational study with a cross-sectional design that was conducted in 2007
(phase 1) and in 2018 (phase Il) in Hamadan, Iran. In phase |, participants were 101 children with
asthma aged 1-12 were referred to Ekbatan Hospital. In phase I, participants were 100 children
with asthma aged 1-16 referred to Besat Hospital. Their information, including age, body mass
index (BMI), and family history, was recorded in two phases.

Results: Among participants, 61.4% in the first phase and 60% in the second phase were male.
The mean age of children in the first and second phases was 4.45+2.72 and 7.19+3.47 years,
respectively. It was found that 31.7% of children in the first phase and 33.3% in the second
phase were obese. Although a high BMI is a risk factor for asthma, most children had a normal
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Introduction

sthma is a reversible obstruction of both

small and large airways, triggered by severe

reactions to various immunological or non-

immunological stimuli [1]. Its symptoms in-

clude recurrent episodes of coughing, chest
tightness, shortness of breath, and wheezing. Although
asthma is a chronic condition that can develop at any
age, it often initiates in childhood [2, 3]. Asthma is one
of the most prevalent chronic diseases affecting chil-
dren, contributing significantly to the global burden of
disability-adjusted life years [4].

Obesity, as a global epidemic according to the World
Health Organization (WHO), has exhibited a concerning
surge over the past two decades, particularly among
children [5]. Pediatric obesity and asthma are signifi-
cant chronic childhood conditions that have become
increasingly prevalent worldwide in recent decades [6,
7]. Numerous epidemiological studies have reported
the concurrent occurrence of these two disorders [8].
Various complications associated with obesity, includ-
ing disrupted fat metabolism, gastro-esophageal reflux,
sleep disturbances, type 2 diabetes mellitus, and hyper-
tension, can either contribute to or exacerbate asthma
[9, 10]. Obese individuals are more susceptible to ozone
triggers and tend to experience greater airway irritation.
Additionally, hypotheses have emerged concerning the
association of insulin and hyperinsulinemia with lung
disease and asthma [11, 12].

While there is strong evidence indicating the occur-
rence of asthma and obesity in children, it remains un-
certain whether one of these conditions triggers the
onset of the other [13]. Furthermore, it appears that
age- and gender-specific indicators may play a con-
tributing role, although no definitive evidence exists
to determine the most appropriate indicator [14, 15].
Moreover, the majority of studies concentrated solely
on a one-way relationship between asthma and obesity
[13]. Over the past two decades, the prevalence of both
childhood asthma and obesity has increased [16] with
clear differences between regions, including the Eastern
Mediterranean and Iran [17, 18]. Children with higher
body mass index (BMI) are at higher risk of developing
asthma. These findings support the idea of an “obesi-
ty-related asthma” phenotype [19-21]. Therefore, this
study aims to assess the comorbidity of asthma and
obesity in Iranian children.
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Methods

This is a correlational study with a cross-sectional de-
sign that was conducted in 2007 (phase I) and in 2018
(phase Il) in Hamadan Province, Iran. In phase |, all chil-
dren under 12 years of age with asthma (n=101), who
were referred to Ekbatan Hospital in Hamadan from
2001 to 2007, and had medical files, were entered into
the study. Their information, including age, sex, birth
weight, family history of asthma, parental allergy his-
tory, child’s allergy history, BMI, and severity of asthma,
was extracted from the medical files of children. In
phase ll, participants were children aged 1-16 years old
(n=100) who referred to the Besat Asthma and Allergy
Clinic in Hamadan and had clinical symptoms such as
coughing, recurrent whizzing, and diagnosis of asthma
(forced expiratory volume in 1 second [FEV1] lower than
the normal predicted value, a FEV1/forced vital capac-
ity ratio <0.8, and a positive response to bronchodilator
testing (beta 2 agonist) that increases FEV1 by at least
12%). Information on age and sex, history of allergy in
the child (allergic hives, atopic dermatitis, allergic rhi-
nitis), family history of allergy, birth weight, history of
breastfeeding, and duration of illness and drug use were
collected using a questionnaire.

To measure the weight of children based on age, we
used table scales for children <2 years old and Seca 786
dial scales for children >2 years old. The weight was
expressed in kilograms. Depending on the child’s age,
height measurement was done in a sleeping position for
children <3 years old by using the neonate Height gauge
(Seca 416) and in a standing position for children >3
years old. The height we expressed in meters. To calcu-
late BMI based on the age of the patient, the weight was
divided by height squared. Based on the CDC and WHO
growth charts for age- and sex-specific BMI cutoffs, un-
derweight: BMI <5 percentile, normal weight: A BMI of
5-85" percentile, overweight: A BMI of 85-95% percen-
tile, and severe obesity: BMI 295% percentile [21].

To describe and report quantitative variables with nor-
mal distribution, MeanzSD were used, while for quanti-
tative variables with abnormal distribution, median and
interquartile range were used. For qualitative variables,
frequencies and percentages were used. Chi-square test
was used for data analysis in SPSS software, version 26.
The significance level was set at 0.05.
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Results

In phase |, among 101 children with asthma, 62 were
male (61.4%) and 39 were female (38.6%) (Table 1). The
mean age of children was 4.45+2.72 years, ranging from
1 to 12. In phase Il, among 100 children with asthma,
60(60%) were male and 40(40%) were female. The
mean age of participants was 7.19+3.475 years, ranging
from 2 to 16.

In the first phase, 32(31.7%) children were obese, of
whom 22 were male and 10 females. Based on the chi-
square test results, there was no significant difference
in the comorbidity of asthma and obesity based on BMI
(P=0.301). In the second phase, 33(33%) were obese
(Table 1). Of the 33 patients who had obesity, 11(33.3%)
were girls and 22(66.7%) were boys (P=0.034), but there
was no significant difference in the comorbidity of asth-
ma and obesity based on BMI (P=0.34).

In the first phase, 20 children (19.8%) had a positive
family history of allergic diseases (8 boys and 12 girls),
and there was a significant difference in the comorbidity
of asthma and obesity based on family history of allergic
diseases (P=0.028). In the second phase, 24(72.7%) had
a positive family history of allergic diseases. There was
no significant difference in the comorbidity of asthma
and obesity based on family history of allergic diseases
(P=0.909).

Discussion

The current studies have shown that asthma and
obesity rates have increased, especially among chil-

Table 1. Characteristics of children in two study phases
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dren. The purpose of this study was to assess the
comorbidity of asthma and obesity in two sepa-
rate phases (2007 and 2018). Based on the results
of both phases, we found no evidence of the as-
sociation between asthma and obesity in children.
Our results are similar to a recent study on pediatric
obesity-related asthma. This group often has more
symptoms, worse control, and sometimes a weaker
response to inhaled corticosteroids [19]. Other studies
also showed that metabolic changes in early life can
raise asthma risk and may drive inflammation and air-
way remodeling [22, 23]. Current international guide-
lines recommend that obesity should be assessed and
managed as part of asthma care [24].

Madeira et al. also found no notable difference in
spirometry patterns or the usage of corticosteroids be-
tween asthmatics with and without obesity [5]. Another
study showed that, although obese individuals more
frequently report asthma, dyspnea, and bronchodila-
tor usage following exercise, they have a reduced likeli-
hood of experiencing airflow obstruction compared to
their non-obese counterparts [25]. Given the ongoing
concern linking obesity to asthma development, it is
imperative to prioritize preventive strategies for each
patient [26].

In the first phase of our study, no significant difference
was found in the family history of allergy among the
children under study. However, a significant difference
was found based on a positive family history of asthma
between boys and girls. Additionally, no significant dif-
ference was observed between the two genders con-
cerning obesity. In terms of family history of allergy,

Variables

No. (%)/Mean+SD

Children in Phase | (n=101) Children in Phase Il (n=100)

Male
Gender
Female
Family history of allergy
Obesity
Overweight
BMI
Normal weight
Underweight
Age (y)

62(61.4) 60(60)
39(38.6) 40(40)
20(19.8) 24(72.7)
32(31.7) 33(33)
11(10.9) 14(14)
55(54.5) 51(51)
3(2.9) 2(2)
4.45%2.72 7.1943.47
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there was no significant difference between obese and
non-obese patients. In the second phase of our study,
no significant difference was identified in the co-occur-
rence of asthma and obesity based on family history.

Huang et al. conducted a retrospective analysis to
compare asthma control in overweight/obese and nor-
mal-weight pediatric patients in West Texas. Their study
found no statistically significant differences in age or
gender between the study groups [27], consistent with
the results of our study in two phases. Black et al. [28]
conducted a prospective cohort study exploring the in-
creased asthma risk and asthma-related healthcare
complications associated with childhood obesity. They
included 623,358 people aged 6-19 between 2007 and
2011 in different groups based on height, weight, and
asthma symptoms. Their results contrasted with our
results, as they found a significant association between
high BMI and asthma, whereas we did not identify a
statistically significant relationship between asthma and
obesity. Similar to our study, they found no significant
difference between boys and girls. Wicken et al. con-
ducted two cross-sectional surveys in 1989 and 2000
to investigate the association between obesity and
asthma in 11-12-year-old children in New Zealand. The
study revealed a dramatic increase in the prevalence of
asthma and its symptoms between 1989 and 2000, but
no statistically significant association between asthma
and obesity was found, aligning with our study’s find-
ings. Similar to our study, none of the associations be-
tween asthma and obesity showed significant gender
differences [29]. TO et al. conducted a study to evalu-
ate the association between obesity and asthma among
school-aged children in Canada. They utilized baseline
data from the national longitudinal survey of children
and youth, including 11,199 children aged 4-11 years,
for whom biological mothers reported data on asthma,
height, and weight. The study found that the odds ratio
for asthma, comparing the highest and lowest BMI cat-
egories, was 1.02 for boys and 1.06 for girls, suggesting
no statistical association between obesity and asthma
among children [30], consistent with our results. In their
study, a maternal history of asthma was identified as a
risk factor for asthma in all children, consistent with the
results of the first phase of our study, but against the
results of the second phase.

The results of a prospective 21-year study showed that
a one-unit increase in BMI increases the risk of asthma
by 10% increase. These findings suggest a common ge-
netic risk factor between obesity and asthma [31]. The
weight management programs can reduce the occur-
rence of asthma in children [32]. The results of a case-
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control study in Italy did not report a significant associa-
tion between obesity and asthma in children and adults
[33]. One potential reason for the differences in study
results could be variations in the definition of asthma
and obesity and non-uniform age distribution among
study participants. The findings of Amra et al. dem-
onstrated a relationship between BMI and asthma in
children, although most participants in their study had
a normal weight [34]. One potential reason for the dis-
crepancy in results between our study and their study
may be the inclusion of a control group in their study.
Additionally, it can be related to differences in sampling
methods, as they conducted their study at the commu-
nity level, while our samples consisted of clinic attend-
ees. In our study, FEV1 was considered an important
indicator for assessing asthma severity and its associa-
tion with BMI, even though studies in this area report
different results [35, 36]. This can be another potential
reason for the discrepancy in results regarding the co-
morbidity of obesity and asthma in childhood.

In our study, there was no significant gender differ-
ence in the comorbidity of asthma and obesity, in con-
trast to the findings of Cassol et al., who demonstrated
a stronger association between asthma and BMl in girls
[37]. Some studies also support our findings. However,
studies on the gender-related aspects of asthma devel-
opment in obese children showed contradictory results
that require further evidence-based research in this
area.

The findings of cross-sectional studies are not able
to explain causal relationships. Given that prospective
studies can identify common factors related to asthma
and obesity, such as physical activity, psychological, and
social factors, designing prospective studies to identify
factors affecting the link between asthma and obesity
is essential.

Conclusion

We found no evidence of the association of obesity
with asthma among children. Although high BMl is a
risk factor for asthma, most children with asthma in our
study (both phases) had a normal weight. Our findings
highlight obesity as a modifiable factor in pediatric asth-
ma. This has significant value for prevention and more
personalized care.
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