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Abstract

The Cardiopulmononary Exercise Test (CPET) is a diagnostic test that evaluates the functional capacity of na
individual through the integrated response of the cardiovascular, respiratory and metabolic systems. VO, max is the

parameter that acess functional capacity, although it’s difficult to achieve given the effort that implies.

In recent years, an increase in computing capabilities combined with available storage of large amounts of

information has led to a heightened interest in machine learning (ML).

We aimed in this study to enable CPET with ML models that allow predicting oxygen consumption in healthy

individuals.

The study methodology is based on the cleaning and exploratory analysis of a public database with about 992

CPET performed on healthy individuals and athletes.

To predict the each value of VO, (~569,000 instances), five ML algorithms were used (Random Forests, kNN,
Neural Networks, Linear Regression and SVM) with heart rate, respiratory rate, time from the beginning of the

exame and treadmill speed, using a 20-fold cross-validation.

st result came from the Random Forest model, with a R? of 0.88 and a RMSE of 334.34 ml.min".
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Futhermore, using the same methodology but different features, we tried to predict the the VO,max with the 724

adult participants with a maximal test (RER=1.05) but weaker results were obtained (best model was the Linear

Regression, with a R2 of 0.50 and a RMSE of 498.06 ml.min""). Still, this model showed a better correlation with the

real VO,max than the Wasserman equation (R=0.71 vs R=0.59).

It's possible to predict with accuracy breath-by-breath VO,, based in easy-to-obtain physiological and mechanical

measurements.

Physical activity

Footnotes

Physiological diagnostic services

Cite this article as Eur Respir J 2022; 60: Suppl. 66, 4270.

“w

This article was presented at the 2022 ERS International Congress, in session “-”.

This is an ERS International Congress abstract. No full-text version is available. Further material to accompany this

abstract may be available at www.ers-education.org (ERS member access only).

Copyright ©the authors 2022

We recommend

Spirometric lung function as a predictor of peak VOZ2 in
adults with congenital heart disease
S Hawkes et al., European Respiratory Journal, 2022

Concurrent validity among three field tests and the
cardiopulmonary exercise testing in patients with
idiopathic pulmonary fibrosis

Deborah Dos Reis Estrella et al., European Respiratory
Journal

Development of a prediction equation for maximal
exercise capacity in normal Indian subjects
Rishabh Raj et al., European Respiratory Journal, 2020

Determination of exercise capacity in long COVID
patients
Aurelien Bringard et al., European Respiratory Journal

Beta-adrenergic blockade effects on aerobic capacity
and chronotropic response
Kevin Forton et al., European Respiratory Journal

https://erj.ersjournals.com/content/60/suppl_66/4270

Phenol contaminated municipal wastewater treatment
using date palm frond biochar: Optimization using
response surface methodology

Yohanna Haile Fseha et al., Emerging Contaminants,
2023

Predicting the aggregation number of cationic
surfactants based on ANN-QSAR modeling
approaches: understanding the impact of molecular
descriptors on aggregation numbers

Behnaz Abdous et al., RSC Advances, 2022

Prediction of flavor and retention index for compounds
in beer depending on molecular structure using a
machine learning method

Yu-Tang Wang et al., RSC Advances, 2021

Hibiscus sabdariffa tea improved the maximum oxygen
uptake (VO2max) and blood pressure in normotensive
participants

Syamsul Rahmat et al., J. appl. pharm. sci., 2023

Intraspecies allometric equations derived using phase
1 clinical adult pharmacokinetic parameters for
pediatric dosing of lamivudine, nevirapine, and
zidovudine

Amusa Sarafadeen Adebayo et al., J. appl. pharm. sci.,
2022

2/5


https://erj.ersjournals.com/keyword/physical-activity
https://erj.ersjournals.com/keyword/physiological-diagnostic-services
http://www.ers-education.org/
https://erj.ersjournals.com/content/60/suppl_66/344.abstract?utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/56/suppl_64/790?utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/56/suppl_64/3212?utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/58/suppl_65/PA3161?utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/58/suppl_65/PA412?utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://www.sciencedirect.com/science/article/pii/S2405665022000440?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Emerging_Contaminants_TrendMD_1
https://pubs.rsc.org/en/content/articlelanding/2022/ra/d2ra06064g?utm_source=TrendMD&utm_medium=cpc&utm_campaign=RSC_Advances_TrendMD_1
https://pubs.rsc.org/en/content/articlelanding/2021/ra/d1ra06551c?utm_source=TrendMD&utm_medium=cpc&utm_campaign=RSC_Advances_TrendMD_1
https://japsonline.com/abstract.php?article_id=3899&sts=2&utm_source=TrendMD&utm_medium=cpc&utm_campaign=J._appl._pharm._sci._TrendMD_1
https://japsonline.com/abstract.php?article_id=3724&sts=2&utm_source=TrendMD&utm_medium=cpc&utm_campaign=J._appl._pharm._sci._TrendMD_1

28/08/2023, 11:54 VO2 prediction based on physiologic and mechanical exercise measurements | European Respiratory Society

Powered by

| consent to the use of Google Analytics and related cookies across the TrendMD network (widget, website,

blog). Learn more

Yes No

Q Previous

Vol 60 Issue suppl 66 Table of Contents

Table of Contents
Index by author

% Email
@ Citation Tools

Jump To

@® Article
@ Info & Metrics

https://erj.ersjournals.com/content/60/suppl_66/4270

A Back to top

© Request Permissions

> Share

3/5


https://erj.ersjournals.com/content/60/2/1951302
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/google-analytics#
https://erj.ersjournals.com/content/60/suppl_66.toc
https://erj.ersjournals.com/content/60/suppl_66.index-by-author
https://erj.ersjournals.com/content/60/suppl_66
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst6Bt_KQsCywY2VKUOMCT8KwOt4yqKFCFgLbGJndyaPtO5iL57AO5X-nZPP9Rbm3cclIOZleRoIvxnEFoAjZqCbI5e3b10WeU7AI8T4_KWhTuhhqtuwb0FjneuygvKyeOdJhX0LIi6ddW68Wb2MLGL5JYokVtjZYDDtZpsR9agAorGOetpKcMIpRGLMdOU5Ak8ifRpYiz9ZewF3SY1rlVG1oFp2uA10FHv0IOXt6E5llCfW3irUkiOYb5zImywaYdWs5NcvOEanWa6poHmFjuKgaTgfh1ndCQ1zJWHgF3MiOvaCahjnq0GEVJ1z8wjvRaybNgNefGwezXH-&sai=AMfl-YQbNY0lYsPeWRgnr-aF9t_sDMxZR1yRutzIuIQrxf77Gvygi2Zg3m9LVmU3_E4qAqfQcl_V5qFkTF4HM-YMBslTdc9EzoDMf1gQonuijlXXQjE&sig=Cg0ArKJSzOfg56Vp1HXN&fbs_aeid=[gw_fbsaeid]&adurl=https://www.ersbookshop.com
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstQSTGDG9i-RbQeDyw1V49nI_5ZP5XVXr6HK664ZpvNt7_OsJA4_hX5cFdx3hX4iuF71km0PARz7f5ufuM-xgUEEoSSHGiNh1PCqiMRFNyyVHTqaLtsq69WNk0SedvwJm_1j92l5jDogroUYpxNdXu9YpOwAri4HRDrpQv2wrwBN-TxTLZxB7g4w0Vsshkjvsd4lcyLOkjlCsl5NwJqyp49v8fNBOXvjtqjuiJmzuWjHk-F4IxfuUWCfiuzYvDhLXHVxgQcwXaQ8Njix6yKlubhE28z0bkPPoYQ5qCyfUv7S17-pbai1Ha7OS_71c_2eWPPtUui-INQNUI&sai=AMfl-YQwvbr19u8pSyxtYqaj4XAJ7Gml8maZaRSIEr11jqOyrFpJVrgNJZTyz_ulQ_JpU1g5XosOCgQPQNwHUVnp-HSnV7XFOLdYex490TSMo40qruA&sig=Cg0ArKJSzJLEm24NjbRJ&fbs_aeid=[gw_fbsaeid]&adurl=https://www.ersnet.org/the-society/membership/
https://erj.ersjournals.com/
https://erj.ersjournals.com/highwire/citation/184531/download
https://www.copyright.com/openurl.do?contentIdType=doi&issn=13993003&contentId=10.1183/13993003.congress-2022.4270
https://erj.ersjournals.com/
https://erj.ersjournals.com/content/60/suppl_66/4270
https://erj.ersjournals.com/content/60/suppl_66/4270.article-info

