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Functional capacity, the ability to perform daily activities 
independently,1 is commonly assessed using standardized 
tests like the 6-minute walk test,2 Timed Up and Go Test 
(TUGT),3 and one-minute sit-to-stand test.4 However, the 
gold standard for evaluating functional or cardiorespiratory 
capacity is cardiopulmonary exercise testing (CPET),5 
which measures peak oxygen consumption (VO2peak). 
CPET involves gradually increasing exercise intensity until 
exhaustion or symptom onset.

Numerous studies consistently demonstrate a strong 
inverse association between VO2peak and cardiovascular 
events, cardiovascular mortality, and all-cause mortality,5,6 
underscoring the pivotal role of functional capacity in the 
context of cardiovascular diseases. Moreover, in heart failure, 
regardless of ejection fraction status, poor performance on 
the 6-minute walk test has been linked to elevated risks of 
all-cause mortality and heart failure.7

In this issue of the Arquivos Brasileiros de Cardiologia, 
Santos et al.8 explored the relationship between the 
TUGT, a measure of the time it takes for a person to 
rise from a chair, walk a distance of 3 meters and then 
sit down again, and VO2peak in individuals with heart 
failure or coronary artery disease. The study included 200 
participants (aged 36 to 92 years; 70% males) enrolled in 
a cardiac rehabilitation program. Remarkably, 30% of the 
participants had heart failure, while 70% had coronary 
artery disease. All participants underwent both TUGT and 
CPET to evaluate their functional capacity. The researchers 
devised an equation based on TUGT performance that 
accurately predicted VO2peak, achieving an area under 
the curve of 0.80. A TUGT cutoff point of 5.47 seconds 

was identified to predict a VO2peak ≥ 20 ml.kg-¹.min-¹, 
with a sensitivity of 83% and a specificity of 67%.8 This 
cutoff point holds clinically significant as it can be utilized 
to stratify risk in patients with heart failure. Individual with 
a VO2peak > 20 ml.kg-¹.min-¹ exhibit a low risk, ensuring 
over 95% event-free survival at 1 year. Conversely, those 
with a VO2peak < 14 ml.kg-¹.min-¹ face a greater than 
20% mortality risk at the same one-year mark.9

The predictive capacity of the TUGT for VO2peak has 
significant clinical implications, offering healthcare providers 
a convenient and efficient means to evaluate an individual’s 
functional capacity and, subsequently, their risk of adverse 
cardiovascular outcomes. Moreover, the TUGT goes beyond 
its role as a predictor of VO2peak, serving as a valuable tool 
for assessing overall functionality. By quantifying the time 
required for an individual to rise from a chair, cover a short 
distance, and then return to a seated position, the TUGT 
provides insights into the person’s ability to perform essential 
daily activities. This information is pivotal for rehabilitation 
planning, patient monitoring, and comprehensive assessment 
of overall quality of life.

Despite the compelling hypothesis presented by the 
authors, it is crucial to acknowledge the inherent limitations 
of the study. Its external validity is constrained by its single-
center design in Brazil and a relatively small sample size. 
Moreover, the absence of information regarding potential 
variations in testing procedures between the heart failure 
and coronary artery disease groups introduces an additional 
layer of complexity. The ethnic profile of the participants 
(white, black, etc.) and its potential impact on the results 
also remains unclear. Notably, the majority of patients in 
this study belonged to NYHA functional classes I and II, 
with only 10% falling into classes III and IV. Therefore, 
caution should be exercised when extrapolating these 
findings to individuals with heart failure, particularly those 
with more limited physical capacity. Finally, while we 
commend the authors’ efforts, a comprehensive assessment 
and validation of the associations between the TUGT 
test and directly measured VO2peak is necessary. Larger-
scale investigations encompassing a broader spectrum of 
participants are indispensable.DOI: https://doi.org/10.36660/abc.20230832

1

https://orcid.org/0000-0001-6929-8392
https://orcid.org/0000-0003-2357-5176
mailto:ferrari.filipe88@gmail.com


Arq Bras Cardiol. 2023; 120(12):e20230832

Short Editorial

Ferrari & Stein
Timed Up and Go Test and Peak Oxygen Consumption

1. Arena R, Myers J, Williams MA, Gulati M, Kligfield P, Balady GJ, et al. 
Assessment of functional capacity in clinical and research settings: a scientific 
statement from the American Heart Association Committee on Exercise, 
Rehabilitation, and Prevention of the Council on Clinical Cardiology and 
the Council on Cardiovascular Nursing. Circulation. 2007;116(3):329-43. 
doi: 10.1161/CIRCULATIONAHA.106.184461

2. Agarwala P, Salzman SH. Six-Minute Walk Test: Clinical Role, Technique, 
Coding, and Reimbursement. Chest. 2020;157(3):603-11. doi: 10.1016/j.
chest.2019.10.014

3. Graff K, Szczerbik E, Kalinowska M, Kaczmarczyk K, Stepien A, Syczewska M. 
Using the TUG Test for the Functional Assessment of Patients with Selected 
Disorders. Int J Environ Res Public Health. 2022;19(8):4602. doi: 10.3390/
ijerph19084602

4. Kronberger C, Mousavi RA, Öztürk B, Willixhofer R, Dachs TM, Rettl R, 
et al. Functional capacity testing in patients with pulmonary hypertension 
(PH) using the one-minute sit-to-stand test (1-min STST). PLoS One. 
2023;18(3):e0282697. doi: 10.1371/journal.pone.0282697

5. Herdy AH, Ritt LE, Stein R, Araújo CG, Milani M, Meneghelo RS, et 
al. Cardiopulmonary Exercise Test: Background, Applicability and 

Interpretation. Arq Bras Cardiol. 2016;107(5):467-81. doi: 10.5935/
abc.20160171.

6. Laukkanen JA, Araújo CG, Kurl S, Khan H, Jae SY, Guazzi M, et al. 
Relative peak exercise oxygen pulse is related to sudden cardiac death, 
cardiovascular and all-cause mortality in middle-aged men. Eur J Prev 
Cardiol. 2018;25(7):772-82. doi: 10.1177/2047487318761679

7. Olafiranye O, Louis G, Antwi M, Zizi F, Shaw R, Brimah P, et al. Functional 
capacity is a better predictor of coronary heart disease than depression 
or abnormal sleep duration in Black and White Americans. Sleep Med. 
2012;13(6):728-31. doi: 10.1016/j.sleep.2012.01.015

8. Santos DS, Queiroz CO, Dias CMCC, Cipriano Junior G, Borges QO, Ritt 
LER. Prediction of Peak Oxygen Consumption in Patients with Heart Disease 
Based on Performance on the Timed Up and Go Test. Arq Bras Cardiol. 2023; 
120(12):e20230338. DOI: https://doi.org/10.36660/abc.20230338

9. Malhotra R, Bakken K, D’Elia E, Lewis GD. Cardiopulmonary Exercise 
Testing in Heart Failure. JACC Heart Fail. 2016;4(8):607-16. doi: 10.1016/j.
jchf.2016.03.022

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

2


