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Effect of overweight or obesity on lung function and asthma severity in
prepubertal asthmatic children

Da Bin Jung, Ji Eun Jeong, Hai Lee Chung, Yoon Young Jang

Department of Pediatrics, Daegu Catholic University Medical Center, Daegu Catholic University School of Medicine, Daegu, Korea

Purpose: Cluster analysis on pediatric asthma identifying a cluster characterized by obesity, females, and puberty showed that obe-
sity is an independent risk factor for severe asthma in this cluster. In the present study, we aimed to investigate the effect of over-
weight/obesity on lung function and asthma severity in prepubertal asthmatic children.

Methods: One hundred fifty-five prepubertal children (aged 6-10) with asthma were enrolled and divided into 2 groups: the over-
weight/obese group (body mass index [BMI] = 85th percentile, n=44) and the normal BMI group (< 85th percentile,n=111). We re-
viewed their medical records and analyzed whether there were any differences in clinical features, lung function and degree of bron-
chial hyperresponsiveness (BHR) between the 2 groups. The clinical factors associated with asthma severity were also investigated.
Results: There was no difference in clinical features between the 2 groups. Pulmonary function tests showed that only forced vital
capacity in 1 second/forced vital capacity (FEV:/FVC) was significantly lower in the overweight/obese group than in the normal BMI
group (P=0.032). There was no difference in dysanapsis and BHR between the 2 groups. There were significantly more children with
moderate-to-severe asthma in the overweight/obese group compared to the normal BMI group (P=0.018). In multivariate logistic
regression analysis, overweight/obesity has been identified as an independent risk factor of affecting asthma severity (odds ratio,
2.44; P=0.018), in addition to the already known risk factor, FEV;.

Conclusion: Our study showed that overweight/obese prepubertal asthmatic children had lower FEV:/FVC than those with normal
BMI. It also suggests that overweight/obesity may be an independent risk factor for severe asthma before puberty. (Allergy Asthma
Respir Dis 2021;9:231-237)
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Table 1. Clinical and laboratory characteristics of asthmatic subjects

Characteristic Overvx(lﬁfzz/)obese N?{:E?'ﬁ')v“ Pvalue
Age (yr) 7(6-9) 7(6-8) 0177
Male sex 33(75) 68 (61) 0.135
Atopic dermatitis 14(32) 24.(22) 0215
Allergic rhinitis 30(68) 88(79) 0.150
Family history

Atopic dermatitis 2(5) 8(7) 0.726

Allergic rhinitis 12(27) 46 (41) 0.140

Asthma 4(9) 10(9) 1.000
Height zscore 0.8(0.2-1.4) 02(031t0.7) 0.000
Weight zscore 16(1.3-2.1) 0.1(-06t004) 0.000
Log total IgE 25(2.2-2.8) 24(20-2.7) 0.525
Atopic sensitization 40(91) 100(90) 1.000

Values are presented as median (interquartile range) or number (%).
BMI, body mass index; IgE, immunoglobulin E.
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7702 §ols7) Z7}al%rHP = 0.018) (Fig. 1)
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Table 2. Comparison of results of lung function and methacholine challenge
test between the 2 groups

Variable OVGNYEE%%ESG (I:Zrﬂil) Pvalue
FEV: zscore 0.2(-081t009) 02(-08100.2) 0.757
FEV; (%opredicted) 99(92-107) 97 (92-106) 0.717
FVC zscore 05(-041t01.4) 02(-09t01.1) 0.191
FVC (%opredicted) 104 (97-111) 102 (93-110) 0.324
FEVA/FVC (%) 84(81-90) 88(83-92) 0.032
FEF259,-75% Zscore 09(-141002) 04(-12t00.1) 0.776
FEF59-75% (%opredicted) 82 (73-104) 90(74-102) 0540
Dysanapsis 4(9) 6(5) 0471
PCz (mg/mL) 6.1(21-98) 46(1.5-86) 0.247

Values are presented as median (interquartile range) or number (%).

FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; FEFzse-7se,
forced expiratory flow between 25 and 75 percent of expired vital capacity; PCa,
provocation concentration causing a 20% fall in FEV:.
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4.46, P=0.046, respectively). 37|57 Ao A& FEV,
z-score2} %) =4k, FEVI/FVC, FEFasy 750 z-score2} %] 70|
HETE S5 A A f17do] #=3ITHOR, 0.72; 95%
CI, 0.55-0.94; P=10.017; OR, 0.96; 95% CI, 0.64-0.99; P=0.017; OR,
0.95; 95% CI, 0.91-0.99; P=0.028; OR, 0.71; 95% CI, 0.51-0.97; P=
0.032; OR, 0.98; 95% CI, 0.97-1.00; P=0.043, respectively). FVC
z-score@} %0 =4k, dysanapsis -5 2 PCy H3FS t]x]Z] ok
%‘:E]'(Fig. 2).

T E A0 A AEE W 5 e Ao & Qlsf AleH
FEV, %l &4}3t FEFasw 750 %C154L @) UmA] QIAHES e
& oheF ZAAE SR AS APttt 2E 3] AleflA] ofn]

100
Asthma severity
B = Mild
68 (61%)
< M Moderate
% M Severe
S 50
<4
&
2 37 (33%) Pvalue=0.018
0 5 (11%) 6 (5%)
Yes No
Overweight/obesity

Fig. 1. The proportion of asthma severity according to overweight/obesity. A
trend was observed between the 2 groups and asthma severity.

Odds Ratio 95% CI P value
AD : 4 154 0.74-3.22 0.250
AR n - 124 0.58-2.62 0.578
Family history of AD L * 127 0.35-4.56 0.719
Family history of AR * i 0.82 0.42-1.57 0.545
Family history of asthma * -4~ Pvalue >0.05 0.93 0.31-2.82 0.896
Height =-score -—5—0—4 b~ Pvilae 0,08 1.18 0.81-1.73 0.384
Weight =-score —— 1.16 0.85-1.57 0.359
BMI z-score —————— 1.11 0.85-1.45 0.439
Overweight/obesity : © 228 1.12-4.66 0.024
Log total IgE : < 2.14 1.02-4.46 0.036
Atopic sensitization > 091 0.31-2.64 0.860
FEV), z-score ——— 0.72 0.55-0.94 0.017
FEV, %predicted & 0.96 0.93-0.99 0.017

1
FVC z-score —— 0.87 0.69-1.08 0.206
FVC. %predicted ) 0.98 0.95-1.01 0.166
FEV,/FVC, % B 0.95 0.91-0.99 0.028
FEF;5.759,2-score D — a— 0.71 0.51-0.97 0.032
FEF;s5.75%. %predicted 4 0.98 0.97-1.00 0.043
Dysanapsis : * 195 0.53-7.21 0317
PCyo. mg/ml —0—; 0.94 0.87-1.00 0.090
03 1.0 3.0

Odds Ratio (95% CI)

Fig. 2. Forest plot of univariate logistic regression analysis demonstrating factors associated with moderate to severe asthma. AD, atopic dermatitis; AR, allergic rhini-
tis; Cl, confidence interval; BMI, body mass index; IgE, immunoglobulin E; FEV, forced vital capacity in 1 second; FVC, forced vital capacity; FEFzs+-7s+, forced expiratory
flow between 25 and 75 percent of expired vital capacity; PCz, provocation concentration causing a 20% fall in FEV;.
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Odds Ratio 95% CI P value
FEV, z-score —_—— E 0.70 0.53-0.93 0.013
Overweight/obesity : * 244 1.17-5.07 0.018
0.5 1.0 3.0 5.0

Odds Ratio (95% CI)

Fig. 3. Forest plot of multivariate logistic regression analysis demonstrating independent factors associated with moderate to severe asthma. Cl, confidence interval;

FEV;, forced vital capacity in 1 second.
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