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Modeling and evaluation of reference equations for lung function in tidal breathing

measurement among infants and young children

Xia Linying, Liu Sha, Gong Caihui, Fu Zhou (Pediatric Research Institute, Key Laboratory of Child Development and
Disorders of Ministry of Education, International Science and Technology Cooperation Base of Child Development and
Critical Disorders, Chonging Key Laboratory of Pediatrics, Center of Respiratory Medicine, Children’ s Hospital of
Chongqing Medical University, Chongqging 400014 )

[ Abstract | Objective To develop and evaluate the reference equation of tidal breathing parameters
for Chinese infants and young children up to 3 years old in the Southwest. Methods Pulmonary function tests
were measured in 166 infants using the Jaeger BabyBody system with standard protocols. Twelve tidal
breathing parameters were analyzed. SPSS software ( version 18. 0) was used for statistical analyses.
Association between each parameter and related variables on lung function were quantified using Pearson
correlation. The impact of Dichotomous variables on lung function was analyzed by independent sample ¢ test.
Reference equations adjusted for independent variables, i. e. , body weight (W) and length (L), age (A),

and sex (S) were built using stepwise regression model. A comparison between our estimates and those

[E€WHE] TRERKRSFMIE LB b P2/ BeE T 0 % 5 (223-zhyx20134 )
[{EE1EE] X M, E-mail:fu_zhou7979@ sina. com
[fEFEHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20160612. 0901. 008. html



http ://aammt. tmmu. edu. cn

published reference equations was done by the mean of relative prediction error (RPE% ) ,which was defined
as RPE% =3, | predicted value-observed value |/ predicted value * 100% /n. Results The following
equations described the correlation of tidal breathing parameters to the variables W, L, A and S: V. (tidal
volume) =20.80 +0.34 x A +4.38 x W +4.91 xS; RR (respiratory rate) =30.30 —0.06 x A; PTEF/V,
(peak tidal expiratory flow to tidal volume) =130.72 —0.27 x A —8.98 x S; PEF (peak expiratory flow) =
25.62 +6.88 x W;TEF75 (tidal expiratory flow when 75% of tidal volume remained in the lungs) =20.33 +
6.99 x W; TEF50 =23.07 +6.39 x W;TEF25 =0.07 +2.57 x W +0. 55 x L. Among them, RR and PTEF/
V., were negative linear correlated to age. The correlation coefficient r were —0.5 and —0. 4, respectively. In
contrast, a positive linear relationship was found between VT and age (r =0.8) as well as expiratory flow
(including both PEF and TEF) and body weight (r=0.5, 0.5, 0.6, and 0. 6 for PEF, TEF75, TEF50, and
TEF25). The RPE% analysis indicated that our developed reference equations and equations reported by
Nguyen TT were more applicable to 0 ~3 years’ old infants and children of our population. Conclusion Our
newly defined reference equations for tidal breathing parameters are applicable for infants and young children

up to 3 years old in Southwest China by using commercially available equipment. The tidal breathing
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parameters are linear related to age and/or weight.
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