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Effects of Body Composition on Pulmonary Function: Development of Predictive Models in 230 Adults

Han-Gyeol Lee PT, PhD

Specialized Exercise Center, Sangmoo Hospital

Purpose: Body composition influences thoracic mechanics, lung expansion, and respiratory muscle performance, making
it a key determinant of pulmonary function. This study was conducted to examine the effects of body mass index(BMI),
height, and weight on forced vital capacity(FVC) and forced expiratory volume in 1s(FEV;) among 230 adults and develop
predictive models based on body composition. Methods: Height, weight, BMI, FVC, and FEV; were measured in 230
healthy adults. Descriptive statistics, Pearson correlation analyses, and multiple regression analyses(models 1-3) were
conducted to determine the independent contributions of body composition variables. Model performance was evaluated
using R?, adjusted R?, Akaike information criterion(AIC), and Bayesian information criterion(BIC). Independent-samples
t-tests were performed to compare pulmonary function between sexes. Results: Height demonstrated the strongest
positive correlation with both FVC(r=0.488) and FEV,(r=0.486), followed by weight. Although BMI exhibited a positive
correlation in the univariate analysis, it emerged as a significant negative predictor in multivariable regression models.
Among the models tested, model 3(included BMI, height, weight, age, and sex) demonstrated the highest explanatory
power and the lowest AIC and BIC, indicating superior predictive performance. Sex-based analysis revealed that men had
significantly higher FVC and FEV; than women(p<.001). Conclusion: In this study, height was the strongest positive
determinant of pulmonary function in adults, whereas BMI was independently associated with reduced lung capacity. The
proposed multivariable prediction model incorporating both body composition and demographic variables yielded the
most accurate estimates of FVC and FEV;. These findings support the value of body composition-based prediction models
to improve respiratory assessment in clinical practice.

Key words: Body composition, Pulmonary function, FVC, FEV1, Predictive model
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1} Bayesian X 7]&(Bayesian information criterion, BIC)
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(forced vital capacity, FVC)-2 4.17 L, 127 =84 7|5
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BMI(kg/m?) 23.73 3.88 16.6 39.02
FVC(L) 4.17 0.76 2.28 5.81
FEV (L) 3.38 0.64 1.46 4.77

FEV|/FVC(%)  81.16 6.11 53.46 98.41

BMI: body mass index
FVC: forced vital capacity

FEV]: forced expiratory volume in one second
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BMI: body mass index
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3. CEEsIAEA Za)

SR A, BMITS Sguss EE3 Model 19]
A BMIZE FVCo] 01t oFo] 9fag ujal Aom veht
th(B=0.050, SE=0.009, t=5.40, p<.001). L} Alga} 4=
& 378 Model 20]4= BMI2] 3714471 &0 wakos
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EoiTh. BE AR W] duul AEe 274a o my

# 3. CHEE1HES Zat

/e B SE t p
Model 1
BMI 0.050 0.009 5.40 0.000™"
Model 2
BMI -0.030  0.012 250 0.013"
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BMI: body mass index
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information criterion; BIC = Bayesian information criterion,
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