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Abstract: Objective: To investigate the effect of body mass index (BMI) on standardized treatment efficacy and
pulmonary function in children with bronchial asthma. Methods: Clinical data of 120 children with acute asthma
attacks (January 2020-December 2023) were retrospectively analyzed. Children were divided into a normal-weight
group (16th- < 85th percentile, n=62) and an overweight/obese group (= 85th percentile, n=58). Both received
standardized treatment. Clinical efficacy, CACT scores, annual attack frequency, emergency visits, inflammatory
markers, and pulmonary function were compared. Results: The normal weight group showed significantly higher
total effective rate (93.5% vs. 79.3%, P=0.022), better CACT scores post-treatment (23.5 + 2.8 vs. 19.8 + 3.2, P <
0.001), and fewer annual attacks (3.2 + 1.5 vs. 5.6 + 1.8, P < 0.001) and emergency visits (1.8 + 1.0 vs. 3.4 + 1.3,
P < 0.001). Both groups improved in pulmonary function and inflammatory factors (all P < 0.05), but the improve-
ment rates in FEV, (23.5 + 7.2% vs. 31.7 + 8.5%), FEV,/FVC (13.1 + 4.8% vs. 17.9 + 5.6%), PEF (25.7 + 7.5% vs.
35.7 £ 9.2%), and FEF50% (5.2 + 4.5% vs. 27.9 + 7.8%) were significantly lower in the overweight/obese group (all
P < 0.05). Conclusion: Overweight and obesity are associated with poorer treatment response, less pulmonary func-
tion improvement, and worse disease control in asthmatic children. Weight management should be emphasized in
this population to optimize therapeutic outcome.

Keywords: Bronchial asthma, children, body mass index, overweight, obesity, pulmonary function, treatment out-
come

Introduction

Bronchial asthma is the most common chronic
respiratory disease of childhood, characterized
by chronic airway inflammation, airway hyperre-
sponsiveness, and airway remodeling [1, 2].
Its clinical manifestations-recurrent wheezing,
cough, chest tightness and dyspnea - seriously
affect children’s growth, development, and
overall physical and mental health [3, 4]. The
global incidence of childhood asthma is in-
creasing annually, with a prevalence of 3.02%
in China. Children with acute exacerbations
account for a considerable proportion of cases,
and non-standardized treatment may lead to
recurrent illness and even irreversible lung
function impairment [5].

Currently, standardized anti-inflammatory and
bronchodilator therapy is the mainstay for con-

trolling asthma attacks and improving lung
function. However, some children still show
unsatisfactory responses, with marked individ-
ual differences in exacerbation frequency and
lung function improvement [6]. Concurrently,
childhood overweight and obesity have become
a global public health concern, and their asso-
ciation with respiratory diseases has drawn
increasing attention [7]. Overweight and obesi-
ty may contribute to asthma pathogenesis and
progression by affecting airway structure, exac-
erbating airway inflammation, and reducing
respiratory muscle function [8].

Previous cross-sectional and retrospective
studies have confirmed obesity as an indepen-
dent risk factor for childhood asthma, associ-
ated with more severe symptoms, poorer dis-
ease control, lower quality of life, and higher
healthcare use [5]. However, most studies have
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focused on the association between obesity
and asthma prevalence or severity, rather than
the effect of BMI on treatment efficacy and
lung function improvement after standardized
therapy. Furthermore, the majority of eviden-
ce comes from adult populations or western
cohorts, with limited data from Chinese pediat-
ric populations [7].

At present, only a few foreign studies have
stratified by BMI percentiles to distinguish the
different effects of overweight and obesity, and
there is a lack of systematic evaluation of the
improvement rate of multiple lung function
parameters under different BMI conditions.
The most important is the lack of comprehen-
sive evaluation indicators [9]. Based on this,
this study retrospectively analyzed the clinical
data of children with acute asthma attack, aim-
ing to explore the effect of BMI on response
to standardized treatment and lung function
recovery, and to provide a theoretical basis and
clinical reference for optimizing individualized
treatment, strengthening weight management,
and improving the prognosis of children with
asthma.

Patients and methods
Study design and participants

This retrospective cohort study was conducted
at the Department of Pediatrics, Zhongshan
Bo’ai Hospital. Clinical data of children with
acute asthma exacerbation admitted between
January 2020 and December 2023 were re-
viewed and analyzed. The study protocol was
approved by the Institutional Ethics Committee
of Zhongshan Bo’ai Hospital.

Patient selection

Children were included if they met all of the fol-
lowing criteria: (1) Diagnosis of acute exacerba-
tion of bronchial asthma confirmed by a pedia-
trician, based on the diagnostic criteria out-
lined in the Guidelines for the Diagnosis and
Management of Bronchial Asthma in Children
(2016 edition); (2) Age between 4 and 14 years;
(3) Complete clinical data available, including
diagnostic, treatment, laboratory, and follow-
up records. Children were excluded if they met
any of the following criteria: (1) Congenital
heart or lung disease, thoracic deformity, or pri-
mary immunodeficiency; (2) Pulmonary tuber-
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culosis, interstitial lung disease, or other or-
ganic pulmonary lesions; (3) History of syste-
mic glucocorticoid or immunosuppressive ther-
apy within the past 1 month; (4) Severe hepatic
or renal dysfunction or coagulation disorders;
(5) Chronic comorbidities that may indepen-
dently affect respiratory function or inflamma-
tory responses, including cardiovascular dis-
ease, diabetes mellitus, or neurological disor-
ders; (6) Active tuberculosis or history of con-
tact with individuals with active tuberculosis
within the past 6 months; (7) History of life-
threatening asthma, defined as asthma epi-
sodes requiring intubation, respiratory arrest,
or hypoxic seizures; (8) Current participation
in another interventional clinical trial; (9) In-
complete clinical data.

Grouping

Based on body mass index (BMI) percentiles,
the included children were divided into two
groups: a normal weight group (BMI percentile
16th to < 85th percentile, n=62) and an over-
weight/obese group (BMI percentile > 85th per-
centile, n=58) (Figure 1).

Data collection and extraction

Clinical data were retrospectively extracted
from the hospital’s electronic medical record
system, diagnostic and treatment files, and fol-
low-up records. A standardized data extraction
form was designed prior to chart review, includ-
ing the following information: (1) Demographic
characteristics (age, sex); (2) Clinical history
(asthma duration, number of previous attacks,
allergy history, family history of asthma); (3)
Anthropometric measurements (height, weight,
BMI, BMI percentile); (4) Treatment-related
data (medications, dosages, treatment dura-
tion); (5) Laboratory findings (inflammatory
markers); and (6) Pulmonary function test re-
sults. All data were extracted by two indepen-
dent investigators using the standardized form,
and any discrepancies were resolved by con-
sensus with a third senior investigator.

Laboratory measurements

Fasting venous blood samples (3 mL) were col-
lected in the morning of the day after admis-
sion. Serum was separated after standing and
centrifugation. Levels of inflammatory factors
(hs-CRP, IL-6, and TNF-) were measured using
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150 unique eligible patients with bronchial asthma
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Excluded ceteria (n=12) Excluded ceteria (n=18)
(6) active tuberculosis or history of (1_) cong_enital heart_o_r lung disease, thoracic deformity, or
contact with individuals with active primary immunodeficiency;.. 3 )
tuberculosis within the past 6 (2) pulmonary tuberculosis, interstitial lung disease, or other
months; organic pulmonary lesions;
(7) history of life-threatening (3)history of systemic glucocorticoid or immunosuppressive
asthma, defined as asthma therapy within the past 1 month;
episodes requiring intubation, (4)severe hepatic or renal dysfunction or coagulation disorders;
respiratory arrest, or hypoxic (5) chronic comorbidities that may independently affect
seizures: respiratory function or inflammatory responses, including
(8) current participation in another cardiovascular disease, diabetes mellitus, or neurological
interventional clinical trial; disorders;
(9) lack of clinical data.

120 unique eligible patients with bronchial asthma

Normal weight group (n=62) Overweight/obese group(n=58)

Primary outcomes: (1) Clinical efficacy (markedly effective/effective/ineffective) at treatment
end; (2) CACT score at baseline and treatment end; (3) Annual asthma attacks and emergency
visits during 12-month follow-up.

Secondary outcomes: (1) Inflammatory factors (hs-CRP, IL-6, TNF-a) at baseline and treatment
end; (2) Pulmonary function (FVC, FEV:, FEV./FVC, PEF, FEF50%) at baseline and treatment
end; (3) Improvement rates: [(post — pre) / pre] x 100%.

Figure 1. Flow chart of patient screening, grouping, and outcome measures. Abbreviations: CACT, Childhood Asth-
ma Control Test; FVC, forced vital capacity; FEV,, forced expiratory volume in 1 second; PEF, peak expiratory flow;
FEF50%, forced expiratory flow at 50% of FVC; hs-CRP, high-sensitivity C-reactive protein; IL-6, interleukin-6; TNF-«,
tumor necrosis factor-alpha.

enzyme-linked immunosorbent assay (ELISA) All assays were performed in duplicate, and the
according to the manufacturer’s instructions. mean values were used for analysis.
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Pulmonary function testing

Pulmonary function was assessed using a pro-
fessional pediatric pulmonary function testing
device. Tests were performed when the chil-
dren’s asthma was stable after treatment.
Before testing, all children received standard-
ized respiratory training to ensure cooperation.
The following core pulmonary function test data
were recorded: forced vital capacity (FVC), for-
ced expiratory volume in the first second (FEV,),
FEV,/FVC ratio, peak expiratory flow (PEF), and
forced expiratory flow at 50% of vital capacity
(FEF50%). Each measurement was performed
at least three times, and the average value was
used to ensure accuracy.

Treatment protocol

Both groups of children received standardized
treatment for pediatric bronchial asthma, which
was formulated and adjusted by attending phy-
sicians with at least 5 years of experience in
pediatric respiratory medicine, following the
Guidelines for the Diagnosis and Management
of Bronchial Asthma in Children (2016 edition).
During acute asthma exacerbations, routine
symptomatic treatments - including oxygen
inhalation, bronchodilators (inhaled B,-agonists
and/or anticholinergics), and systemic gluco-
corticoids (methylprednisolone or prednisone)
- were administered according to a standard-
ized algorithm based on the severity of the
attack. During the remission phase, all pa-
tients received long-term controller therapy
with inhaled corticosteroids (ICS) with or with-
out long-acting [,-agonists (LABA), regular
symptom monitoring, and lifestyle guidance as
recommended by the guidelines. Treatment
adjustments were made based on regular as-
sessment of symptom control, lung function,
and adverse effects. All treatment decisions
were made by the attending physicians based
on the patient’s clinical condition and guide-
line recommendations. Guardians were fully
informed of the treatment plan and provided
written informed consent before treatment
initiation.

Outcome measures
The primary outcome measures were: (1) Clini-
cal therapeutic efficacy, classified as markedly

effective, effective, or ineffective (assessed at
the end of the treatment course); (2) Childhood
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Asthma Control Test (CACT) scores (assessed
before treatment and at the end of the treat-
ment cycle); and (3) annual number of asthma
attacks and emergency visits due to asthma
attacks (recorded during the 12-month follow-
up period).

The secondary outcome measures were: (1)
Changes in inflammatory factor levels (hs-CRP,
IL-6, TNF-&x) before and after treatment (base-
line vs. end of treatment cycle); (2) Changes in
pulmonary function parameters (FVC, FEV,,
FEVi/FVC, PEF, FEF50%) before and after treat-
ment (baseline vs. end of treatment cycle); and
(3) Improvement rates in pulmonary function
tests, calculated as [(post-treatment value -
pre-treatment value)/pre-treatment value] x
100%).

Statistical analysis

Statistical analyses were performed using
SPSS version 26.0 (IBM Corp., Armonk, NY,
USA). The normality of continuous variables
was assessed using the Kolmogorov-Smirnov
test. Normally distributed data were expressed
as mean * standard deviation (Mean = SD)
and compared using independent samples
t-test. Non-normally distributed data were ex-
pressed as median (interquartile range, IQR)
and compared using the Mann-Whitney U test.
Categorical variables were expressed as fre-
quency (n) and percentage (%) and compared
using the chi-square test or Fisher’s exact test,
as appropriate. A two-tailed P < 0.05 was con-
sidered significant.

Results

Comparison of baseline data between the two
groups

Comparison of baseline data between the two
groups revealed no significant differences in
age, sex, asthma duration, number of previous
asthma attacks, allergy history, or family asth-
ma history (all P > 0.05). The overweight/obese
group had significantly higher BMI (22.5 + 2.4
kg/m? vs. 16.2 + 1.8 kg/m?) and BMI percen-
tile (91.2 + 5.8% vs. 42.5 + 18.6%) than the
normal-weight group (all P < 0.001; Table 1).

Comparison of treatment repose between the
two groups

In the normal weight group, 35 cases (56.5%)
were markedly effective, 23 cases (37.1%) were
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Table 1. Comparison of baseline data between the two groups of children

Normal weight

Overweight/obese

Statistical

Variable group (n=62) group (n=58) value P value
General information
Age (years) 6.8+2.5 71+2.7 -0.635 0.527
Gender [case (%)] 0.0311 0.861
Male 36 (58.1) 33 (56.9)
Female 26 (41.9) 25 (43.1)
Body mass index (kg/m?) 16.2+1.8 225+2.4 -16.234 < 0.001
Body mass index percentile M (P25, P75) 42.0(30.0,55.0) 92.0(88.0,96.0) -18.234 <0.001
Course of disease and history
Asthma course (years) 25+1.8 2.8+20 -0.867 0.388
Number of previous asthma attacks (times/year) 3.2+15 3.5+1.7 -1.024 0.308
Allergic history [case (%)] 28 (45.2) 26 (44.8) 0.001 0.971
Family history of asthma [case (%)] 15 (24.2) 14 (24.1) 0.000 0.994

Table 2. Comparison of clinical efficacy between the two groups [case (%)]

Group Number of cases Significantly effective  Effective Invalid Total effective rate
Normal weight group 62 35 (56.5) 23 (37.1) 4 (6.5) 58 (93.5)
Overweight/obese group 58 22 (37.9) 24 (41.4) 12 (20.7) 46 (79.3)

X2 value 5.238

P value 0.022

effective, and 4 cases (6.5%) were ineffective,
while those in the overweight/obese group
was 22 cases (37.9%), 24 cases (41.4%), and
12 cases (20.7%), respectively. The total effec-
tive rate in normal-weight group was 93.5%
(58/62), significantly higher than 79.3% (46/
58) in the overweight/obese group (x>=5.238,
P=0.022; Table 2).

Comparison of CACT scores before and after
treatment between the two groups

There was no significant difference in CACT
score between the two groups before treat-
ment (t=0.655, P=0.514). After treatment, the
CACT scores of the two groups were significant-
ly increased compared to baseline scores (all
P < 0.001), with more pronounced increase
observed in the normal weight group (23.5 £
2.8 vs. 19.8 + 3.2; t=6.732, P < 0.001; Figure
2).

Comparison of disease exacerbation between
the two groups

The annual number of asthma exacerbations in

the overweight/obese group (5.6 + 1.8 times/
year) was significantly higher than that of the
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normal weight group (3.2 + 1.5 times/year)
(t=7.985, P < 0.001). In addition, the number
of emergency visits due to asthma attacks in
the overweight/obese group (3.4 + 1.3 times/
year) was significantly higher than that in the
normal weight group (1.8 + 1.0 times/year)
(t=7.621, P < 0.001). The details are shown in
Table 3.

Comparison of pulmonary function parameters
before and after treatment between the two
groups

As shown in Table 4, there was no significant
difference in FVC, FEV,, FEV /FVC, or PEF be-
tween the two groups before treatment (all P >
0.05). After treatment, these pulmonary func-
tion indexes were significantly improved in both
groups compared with baseline values (all P <
0.05), with better improvements observed in
the normal weight group than in the over-
weight/obese group (all P < 0.05).

Comparison of inflammatory marker levels be-
fore and after treatment

Before treatment, there were no significant
differences in hs-CRP, IL-6, and TNF-a levels
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Normal weight
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Overweight/obese
group(n=58)
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Figure 2. Comparison of CACT scores between the two groups before and af-
ter treatment. Note: *P < 0.05, compared with before treatment; #P < 0.05,

compared to the normal weight group.

between the two groups (all P > 0.05). After
treatment, the levels of these markers de-
creased significantly in both groups compared
to baseline values (all P < 0.05), with more pro-
nounced reductions observed in the normal
weight group than in the overweight/obese
group (all P < 0.05; Table 5).

Comparison of improvement rates in lung func-
tion tests after treatment between children
with different body weight status

To further evaluate the relative therapeutic
response between the two groups, the improve-
ment rates of lung function tests were calcu-
lated as the percentage change from baseline.
As shown in Table 6, the improvement rates of
FEV, (23.5 + 7.2% vs. 31.7 + 8.5%), FEV,/FVC
(13.1 +4.8% vs. 17.9 + 5.6%), PEF (25.7 + 7.5%
vs. 35.7 + 9.2%), and FEF_ % (5.2 + 4.5% vs.
27.9 + 7.8%) were significantly lower in the
overweight/obese group than in the normal
weight group (all P < 0.05). While Table 5 pres-
ents the absolute values of lung function tests
before and after treatment, Table 6 provides
the corresponding relative improvement rates,
which better reflect the proportional treatment
response between the two groups.

Comparison of quality of life before and after
treatment between the two groups

After treatment, quality-of-life scores signifi-
cantly improved in both groups compared to
baseline values (all P < 0.001). Between-group
comparisons showed that the post-treatment
quality-of-life score was significantly higher in
the normal weight group than in the over-
weight/obese group (85.6 + 6.8 vs.72.5 + 8.5
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points; P < 0.001). The im-
provement in quality-of-life
scores after treatment was
27.1 £ 6.5 points in the nor-
mal-weight group, significant-
ly higher than 15.7 + 5.8 po-
ints in the overweight/obese
group (P < 0.001) (Table 7).

Multivariable regression anal-
ysis of risk factors for poor
treatment response

To further evaluate the inde-

pendent association between
overweight/obesity and treatment outcomes,
multivariable logistic regression and linear re-
gression analyses were performed after adjust-
ing for potential confounders, including age,
sex, asthma duration, allergy history, and family
history of asthma.

As shown in Table 8, multivariable logistic
regression analysis revealed that overweight/
obesity remained independently associated
with poor treatment response after adjust-
ment for potential confounders (adjusted OR=
3.21, 95% CI: 1.52-6.78, P=0.002). Multiva-
riable linear regression analysis showed that
overweight/obesity was independently associ-
ated with lower improvement rates in FEV, (B=-
0.35, 95% CI: -0.52 to -0.18, P < 0.001) and
PEF (B=-0.38, 95% CI: -0.56 to -0.20, P <
0.001) after adjusting for the same confound-
ers (Table 9).

Discussion

Bronchial asthma is the most common chronic
airway inflammatory disease of childhood,
characterized by airway hyperresponsiveness,
reversible airflow limitation, and chronic airway
inflammation. Its clinical manifestations (re-
current wheezing, cough, shortness of breath,
and chest tightness) seriously affect children’s
growth, development, daily life, and learning,
imposing a substantial healthcare burden on
families and society [10-12]. In recent years,
with changes in lifestyle, dietary structure, and
exercise habits, the incidence of overweight
and obesity in Chinese children has continued
to rise. A large body of epidemiologic and clini-
cal evidence has confirmed that obesity is
closely associated with asthma. Obesity is not
only an independent risk factor for childhood
asthma but also exacerbates disease severity,
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Table 3. Comparison of the annual number of episodes and the number of emergency visits between
the two groups (times/year, X £ s)

Number of Number of episodes per  Number of emergency visits due to
Group
cases year asthma attacks
Normal weight group 62 32+15 1.8+1.0
Overweight/obese group 58 56+1.8 34+13
tvalue 7.985 7.621
P value <0.001 <0.001

Table 4. Comparison of pulmonary function tests before and after treatment between the two groups
(X £59)

Normal weight group (n=62) Overweight/obese group (n=58)
Indicator Before After tvalue Pvalue Before After tvalue Pvalue
treatment treatment treatment treatment

FVC (% expected) 75.5+85 925+6.8* 12.345 <0.001 73.8+9.2 85.6+75" 7890 <0.001
FEV, (% predicted) 68.5+10.2 90.2+7.5* 13.456 <0.001 66.8+11.4 82.5+8.8" 8234 <0.001
FEV,/FVC (%) 725+85 855+55% 9876 <0.001 71.2+9.0 80.5+6.5" 6.543 <0.001
PEF (% predicted) 65.2+11.5 885+8.2* 12.789 <0.001 63.8+12.1

Note: P < 0.05 before and after treatment in the group. FVC, forced vital capacity; FEV, forced expiratory volume in the first
second; pEF, peak expiratory flow. * indicates that before treatment compared with after treatment, P < 0.05; #: After treatment,
the obese group was compared with the normal group, P < 0.05.

Table 5. Comparison of inflammatory indicators before and after treatment between normal weight
and overweight/obese groups

Normal weight group (n=62) Overweight/obese group (n=58)
Indicator Before After t value P value Before After tvalue Pvalue
treatment  treatment treatment  treatment

Hs-CRP (mg/L) 85+3.2 3.2+15" 11.234 <0.001 9.1+38 55+22" 6.789 <0.001
IL-6 (pg/mL) 25.6+8.5 10.5+4.2" 12456 <0.001 272 +9.4 15.8+5.5" 7123 <0.001
TNF-o (pg/mL) 185+6.2 85+32" 11.876 <0.001 19.4+7.0 125+4.2"% 6.543 <0.001
Note: Hs-CRP, high-sensitivity C-reactive protein; IL-6, interleukin-6; TNF-a, tumor necrosis factor-alpha. Data are presented as
mean + standard deviation. "P < 0.05 compared with before treatment within the same group (paired t-test); “P < 0.05 compared
with the normal weight group after treatment (independent samples t-test). t value and P value for before vs. after treatment
comparison in the normal weight group; t value and P value for before vs. after treatment comparison in the overweight and
obese group.

Table 6. Comparison of the improvement rate of pulmonary function indexes between the two groups
before and after treatment (X = s)

FEV,/FVC FEF50%

Number of FEV, improvement PEF improvement

Peer group samples rate (%) |mprove([)2)ent rate rate (%) |mpr):t);/e(;o1)ent
Normal weight group 62 31.7+8.5 179+ 5.6 35.7£9.2 279+ 7.8
Overweight/obese group 58 235+ 72 13.1+4.8 25.7+75 52+45
tvalue 5.782 4.956 6.234 18.567

P value <0.05 <0.05 <0.05 < 0.001

Note: FEV,, forced expiratory volume in the first second; pEF, peak expiratory flow; FEF50%, forced expiratory flow at 50% of vital
capacity.

increases the frequency of acute attacks, and Current treatment for childhood asthma relies
reduces the response to standardized treat- on standardized step therapy, including gluco-
ment [13, 14]. corticoids and bronchodilators. Although this
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Table 7. Comparison of quality of life scores between the two groups before and after treatment
(points, X £ 8)

Group n Before treatment After treatment Difference (after - before) tvalue Pvalue
Normal weight group 62 58.5+8.5 85.6 + 6.8 271+6.5 32.45 <0.001
Overweight/obese group 58 56.8 + 9.2 72585 15.7+5.8 20.67 <0.001
Statistical value 1.0457% 9.234% 10.156% - -
P value 0.298 <0.001 <0.001 - -

Note: Data are presented as mean + standard deviation. t value and P value for within-group comparison (paired t-test) between
before and after treatment. tBetween-group comparison at baseline (independent samples t-test); $Between-group comparison
after treatment or difference value (independent samples t-test).

Table 8. Multivariable logistic regression analysis of risk factors for poor treatment response

Variable B Adjusted OR 95% ClI P value
Overweight/obesity 1.166 3.21 1.52-6.78 0.002
Age -0.085 0.92 0.78-1.08 0.312
Sex (male) -0.234 0.79 0.42-1.49 0.468
Asthma duration 0.156 1.17 0.95-1.44 0.135
Allergy history 0.321 1.38 0.71-2.68 0.342
Family history of asthma 0.245 1.28 0.62-2.64 0.506

Note: OR, odds ratio; Cl, confidence interval. Dependent variable: clinical efficacy (ineffective vs. effective). Adjusted for age, sex,
asthma duration, allergy history, and family history of asthma.

Table 9. Multivariable linear regression analysis of factors associated with pulmonary function im-
provement rates

FEV, improvement rate PEF improvement rate

Variable

B (95% Cl) P value B (95% Cl) P value
Overweight/obesity -0.35 (-0.52 t0 -0.18) <0.001 -0.38 (-0.56 to0 -0.20) <0.001
Age 0.08 (-0.05 t0 0.21) 0.234 0.06 (-0.08 t0 0.20) 0.398
Sex (male) 0.05 (-0.10 to 0.20) 0.512 0.07 (-0.09 t0 0.23) 0.389
Asthma duration -0.12 (-0.28 t0 0.04) 0.145 -0.10 (-0.27 to 0.07) 0.245
Allergy history -0.08 (-0.24 t0 0.08) 0.325 -0.09 (-0.26 t0 0.08) 0.298
Family history of asthma -0.06 (-0.22 to 0.10) 0.462 -0.07 (-0.24 to 0.10) 0.412

Note: FEV,, forced expiratory volume in 1 second; PEF, peak expiratory flow; B, standardized coefficient; Cl, confidence interval.
Adjusted for age, sex, asthma duration, allergy history, and family history of asthma.

approach effectively controls airway inflamma-
tion and improves lung function and clinical
symptoms in most children, a subset of patients
still show poor treatment response and recur-
rent disease progression in clinical practice.
The impact of abnormal weight on treatment
outcomes has gradually gained clinical atten-
tion [15]. However, systematic comparative
studies on the specific mechanisms by which
overweight and obesity affect therapeutic effi-
cacy - particularly regarding clinical respon-
se, lung function improvement, inflammatory
changes, and quality of life - remain insufficient.
The relevant conclusions require validation
through more extensive clinical data [16, 17].
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Previous studies have confirmed a close rela-
tionship between childhood weight and treat-
ment outcome [18]. Our findings are consistent
with these reports. In this study, the total effec-
tive rate of standardized treatment in the nor-
mal weight group was significantly higher than
that in the overweight/obese group (93.5% vs.
79.3%, P=0.022), and the rates of marked
effectiveness and ineffectiveness in the nor-
mal weight group were superior to those in the
overweight/obese group, suggesting that over-
weight and obesity significantly diminish the
efficacy of standardized treatment in children
with asthma. These results align with previous
reports demonstrating that obese asthmatic

Am J Transl Res 2026;18(8):7107-7117



BMI and asthma outcome in children

children have poorer responses to corticoste-
roid therapy. The literature has confirmed that
the CACT score is a valuable tool for assessing
asthma control in children. In our study, there
was no significant difference in CACT scores
between the two groups before treatment
(P=0.514), but both groups showed significant
improvement after treatment (P < 0.001), indi-
cating that standardized treatment effectively
enhances asthma control. However, the post-
treatment CACT score and the pre-to-post im-
provement were significantly greater in the nor-
mal weight group than in the overweight/obese
group (23.5+2.8vs. 19.8 + 3.2, P <0.001; 7.9
+2.5vs. 4.6 £2.1, P<0.001), suggesting that
asthma control improves more markedly in nor-
mal-weight children, whereas overweight and
obese children show limited improvement and
are more likely to experience poor disease con-
trol. These findings are consistent with previous
research [19, 20].

The clinical results further underscore the
importance of disease control in asthma man-
agement. In terms of long-term disease con-
trol, the overweight/obese group had signifi-
cantly more annual asthma attacks (5.6 + 1.8
vs. 3.2 + 1.5, P < 0.001) and emergency visits
due to asthma attacks (3.4 + 1.3 vs. 1.8 + 1.0,
P < 0.001) compared to the normal weight
group, indicating worse disease stability, a
higher risk of acute exacerbation, and more
frequent demand for emergency medical re-
sources. This further confirms that obesity
aggravates asthma severity and adversely
affects long-term prognosis, which is consis-
tent with previous findings [21, 22]. Similarly,
our pulmonary function results showed that
both groups improved significantly after treat-
ment (all P < 0.001), but the improvements
were substantially greater in the normal weight
group. Furthermore, the improvement rates of
FEV,, FEV,/FVC, PEF, and FEF50% were signifi-
cantly lower in the overweight/obese group
than in the normal weight group (all P < 0.05),
suggesting that obesity inhibits airway func-
tion recovery and diminishes the effects of air-
flow limitation improvement.

Notably, the FEF50% improvement rate in
the overweight/obese group was dramatically
lower than that of the normal weight group
(5.2% vs. 27.9%, P < 0.001), suggesting that
small airway function may be particularly vul-
nerable to obesity-related impairment - a find-
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ing not extensively reported by previous stud-
ies. Several interconnected mechanisms may
explain this phenomenon. First, the small air-
ways (inner diameter < 2 mm) have inherently
smaller luminal diameters and lack cartilagi-
nous support, making them more susceptible
to external compression. In obese children,
excess fat deposition in the chest wall, me-
diastinum, and peribronchial tissues increases
intrathoracic pressure and airway compressi-
bility, which disproportionately narrows the
already small-caliber peripheral airways, lead-
ing to earlier closure during expiration and
greater resistance to therapeutic dilation [23].
Second, obesity-related chronic low-grade in-
flammation and dysregulated adipokine secre-
tion (e.g., elevated leptin, decreased adiponec-
tin) may exert more pronounced effects on
peripheral airways, where the ratio of inflam-
matory cells to airway surface area is higher,
amplifying local tissue damage and remodeling
[24]. Third, the measurement of FEF50% is
inherently more variable than that of FEV, or
PEF, as it depends on the effort-independent
portion of the flow-volume curve and is more
sensitive to subtle changes in airway geometry
and lung volume; this inherent variability, com-
bined with obesity-induced alterations in respi-
ratory mechanics, may further contribute to the
markedly low improvement rate observed in
this subgroup. Fourth, obesity is often accom-
panied by breathing pattern abnormalities
(such as rapid and shallow breathing) and de-
creased lung compliance; these mechanical
changes may place the peripheral airways at a
long-term disadvantage in terms of ventilation/
perfusion matching and surfactant function,
further diminishing their responsiveness to
bronchodilators and anti-inflammatory thera-
pies. Collectively, these factors suggest that
small airway dysfunction in overweight/obese
asthmatic children may require more targeted
therapeutic strategies beyond standard anti-
inflammatory and bronchodilator treatment.

As an important component of asthma man-
agement, inflammatory levels can be dynami-
cally monitored to effectively evaluate thera-
peutic response [25]. Our results showed that
inflammatory factors in both groups decreased
significantly after treatment (all P < 0.001), but
the reductions were significantly greater in the
normal weight group than in the overweight/
obese group. The potential mechanisms are as
follows: Obesity itself is a chronic low-grade
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inflammatory state, and adipose tissue can
secrete large quantities of pro-inflammatory
cytokines (e.g., TNF-«, IL-6, leptin), thereby
aggravating the airway inflammatory response
in children with asthma and reducing the clini-
cal anti-inflammatory treatment effect. These
findings are consistent with previous conclu-
sions [26, 27]. In addition, the literature con-
firms that subjective symptom scores are also
important for evaluating asthma treatment. Our
study showed that quality of life scores in both
groups improved significantly after treatment,
but the post-treatment scores and the pre-to-
post improvements were significantly higher in
the normal weight group than in the overweight/
obese group, suggesting that overweight and
obesity not only affect clinical symptoms and
lung function but also significantly reduce the
improvement in quality of life after treatment.
This is consistent with the conclusions of previ-
ous scholars [26, 271].

Several limitations should be acknowledged.
First, this was a single-center retrospective
study with a limited sample size (n=120), which
may introduce selection and information bias
and limit generalizability of our findings. Se-
cond, due to the retrospective design, inflam-
matory markers and pulmonary function were
measured only at baseline and at the end of
treatment endpoint, without intermediate time-
point data, and the timing of pulmonary func-
tion tests varied among patients. Third, long-
term follow-up data are lacking. Fourth, under-
lying molecular mechanisms (e.g., adipokines,
inflammatory pathways, airway remodeling)
were not directly investigated. Fifth, unmea-
sured confounders, such as environmental ex-
posures, medication adherence, and socioeco-
nomic status, may have influenced the results.
Finally, multi-center, prospective, large-sample
studies with standardized multiple time point
measurements, longer follow-up, and mecha-
nistic investigations are warranted to validate
our findings.

In summary, overweight and obesity reduce
the clinical efficacy of standardized treatment
in children with bronchial asthma, attenuate
improvements in asthma control, lung function,
and inflammatory markers, increase the risk of
acute asthma attacks and emergency treat-
ment, and diminish post-treatment quality of
life improvement. In clinical practice, weight
management should be emphasized in the clin-
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ical management of childhood asthma to opti-
mize treatment outcome, improve prognosis,
and enhance quality of life.
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