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1 Minute Sit-to-Stand Test: Possible Utility in First Contact Assessment in Patients with Covid 19
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Abstract
Background: The daily epidemiological information generated around the world reveals that COVID-19 cases continue to rise, which 
implies the need to optimize the detection of mild cases of SARS CoV2 infection at risk of evolving into moderate-severe cases of the 
disease. 

Objective: To describe the usefulness of the sit-to-stand test in COVID-19 outpatients. 

Material and Methods: Descriptive statistics were performed to characterize COVID-19 positive patients by PCR test, older than 18 
years, both genders, who presented oxygen saturation> 90% at rest, who have been living more than 3 weeks in Mexico City. 

Results: A total sample of 32 patients was analyzed, 62.5% (n = 20) were female, the median age was 39 +/- 10.9 years. Positivity to 
the test was found in 40.62% (n = 13). 

Conclusion: COVID-19 can cause an unusual form of acute lung disease characterized by a tendency to desaturate with minimal ef-
fort with the 1-minute STS test being the most cost-effective and practical tool for outpatient application in this group.
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Introduction
The daily epidemiological information generated around the 

world reveals that COVID 19 cases continue to rise, which implies 
the need to optimize the detection of cases in risk to evolve into 
moderate-severe cases of the disease. The clinical evaluation of CO-

VID-19 patients has undergone a process of adaptation to virtual or 
home care, however, any evaluation of the patient with symptoms 
of suspicion or confirmation of COVID-19 regardless of the environ-
ment that is carried out, must include pulse oximetry. It is known 
that some patients present values ​​within normal ranges of pulse 
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oximetry at rest but its value decreases during physical effort. In 
this context, the prelude to desaturation makes it possible to pre-
cede and foresee complications in the patient whose saturation is 
not maintained by physical effort due to probable pulmonary com-
plications, providing a time window to improve medical interven-
tions and decisions, identifying patients at high risk of deteriora-
tion due to SARS CoV2 infection.

Most physical tests require laboratory space, technologically so-
phisticated equipment and qualified personnel to perform them, 
which is difficult in the first contact evaluation of newly diagnosed 
COVID 19 or convalescent patients. On the other hand, although 
field tests are cheaper, they are not used routinely due to lack of 
physical space (walking tests) or due to the time required for ex-
ecution. Due to the above, the implementation of simple and eco-
nomical functional tests in resources and time, with validity and 
repeatability, have become a necessity.

Stress tests applied to lung diseases have been aimed at mea-
suring exercise capacity and focus mainly on chronic obstructive 
pulmonary disease and these studies were designed with the aim 
of long-term monitoring of the severity of chronic lung disease and 
its correlation with survival [1]. Field tests are used to assess func-
tionality, balance, muscle strength, etc. For monitoring lung diseas-
es, other exercise tests that are easy to perform, reproduce, more 
economic and useful have been studied in recent years, becoming 
a current question to be resolved: Is there an exercise test for ap-
plication in the first contact of COVID-19 patient care that helps 
preventing complications?

The Sit-to-Stand (STS) test is generally used as an indicator of 
strength, balance, postural control, mobility, exercise capacity, ex-
ercise tolerance, dyspnea, quality of life, lower extremity strength, 
morbidity, mortality or even cognitive function [2]. In this pandem-
ic, the 1-minute Sit-to-Stand test (STS 1min) appears to be a practi-
cal, reliable, valid and responsive alternative to measure exercise 
capacity, particularly when space and time are limited [3].

The shorter versions in time evaluate strength, speed and pos-
tural control. When the duration of the test is increased, power, 
speed, strength or endurance are evaluated. In the 1 or 2-minute 
versions, lactic anaerobic processes are involved and in the 3-min-
ute versions, aerobic processes are involved. For this reason, it is 
considered that the different versions of test are not equivalent 
[4,5].

There are multiple studies that compare the STS test against 
the 6-minute walk as instruments for evaluating functional sta-
tus, functional and neurophysiological abnormalities in COPD and 
healthy subjects. A strong correlation has been found in function-
al performance, dyspnea at rest and exercise, quadriceps muscle 
strength, with less stressful or similar physiological responses [6-
8].

Materials and Methods
We included patients with positive SARS-Cov-2 PCR test, older 

than 18 years both genders, who presented oxygen saturation > 
90% at rest, who have been living for more than 3 weeks in Mexico 
City during October-December 2020. 

They received face-to-face and virtual attention where oxim-
etry, heart rate and the 1-minute sit-to-stand test were evaluated. 
The patient was asked to use a firm chair that allowed a close knee 
and hip angulation of 90 degrees, arms crossed on the chest or 
without support, making a complete maneuver to stand up and re-
turn to a sitting position, repeating them as quickly as possible for 
a minute (Figure 1).

Figure 1: Sit-to-stand testing for ambulatory covid-19 patients. 
In this test, a firm chair is used for close knee and hip angulation 
of 90 degrees, arms crossed over the chest or without support, 

making a complete maneuver to stand up and return to a sitting 
position, repeating them as quickly as possible during one minute, 
during and at the end of the test, the oximetry and heart rate are 

measured.

 During the test, at second 20 and second 40, verbal motivation 
was carried out to continue the maneuvers. Symptoms such as diz-
ziness, dyspnea, tachycardia, diaphoresis, paleness or other symp-
toms of discomfort of the patient that forced the suspension of the 
test were constantly monitored. At the end, the oximetry and heart 
rate were measured again during one minute of rest.
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Results
A total sample of 32 patients was analyzed. Regarding gender, 

62.5% (n = 20) were female. The median age was 39 + 10.9 years. 
The most frequent comorbidities reported were obesity 12.5% ​​(n 
= 4), hypothyroidism 9.37% (n = 3), diabetes and systemic arterial 
hypertension 6.25% (n = 2) and active smoking 3.12% (n = 1).

The median number of days of evolution of COVID-19 at the 
time of the test was 8 +/- 3.15 days.

The most frequently reported symptoms in descending order 
were headache 62.5% (n = 20), cough 53.12 (n = 17), fatigue and 
dyspnea with 46.87% (n = 15) (Graph 1).

Graph 1: Symptoms reported by outpatient COVID-19.

65.62% (n = 21) were in the initial phase of COVID-19 pneu-
monia.

All tolerated the STS test for 1 min. There were no eventualities 
during the performance and all of them met completion criteria.

Positivity to the test was found in 40.62% (n = 13). 84.61% (n 
= 11) were in the initial phase due to tomographic findings of CO-
VID-19 pneumonia. See graph 2.

The median heart rate at the beginning of the test was 85 +/- 
13.11 and the median at the time of recovery was 97 +/- 11.9. The 
median initial saturation was 93 +/- 1.8, the median after conclud-
ing the test was 92 +/- 4.5 and the median at the time of recovery 
was 93 +/- 2.87. 

30.76% (n = 4) of the patients who had an initial positive test for 
COVID-19 pneumonia, at the time of the clinical follow-up test after 

7 days, met the criteria for hospital admission for severe COVID-19, 
all female. See graph 3.

Graph 2: STS 1 min test positivity in ambulatory covid-19.

Graph 3: Hospital admission in the follow-up of covid-19 with 
STS 1min positive test.

Discussion
The evaluation of exercise tests has been carried out in ob-

structive pulmonary diseases and in interstitial disease, the lat-
ter characterized by abnormalities in oxygen diffusion, being this 
a mechanism shared with COVID 19 pneumonia, we consider it 
important to note that a drop of 3% in oxygen saturation during 
activity should be a matter of concern for the doctor who is evalu-
ating the stable COVID-19 patient at home, since this desaturation 
on exertion will require changes in monitoring and referral to the 
specialist.

Currently the COVID-19 pandemic has implemented the need 
for the initial remote assessment of patients (telemedicine, tele-
consultation), being essential that every patient in an ambulatory 
context have pulse oximeter at home and be trained for the correct 
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oximetry measurement [1]. Considering all the above, the imple-
mentation of the SIT-TO-STAND test in a home environment can be 
useful to detect changes in saturation while making an effort and 
avoid complications.

Once the 1-minute STS test is performed, monitoring the pulse 
oximetry for at least one minute after completing the test to search 
desaturation is suggested. The risk to the patient from exercise 
testing should be considered. It is important to advise patients to 
terminate promptly if they experience any adverse symptoms (se-
vere shortness of breath, chest pain, dizziness) [1]. These symp-
toms are likely to be specific but not sensitive (i.e. a positive test is 
serious cause for concern, but a negative test should not necessar-
ily be reassuring) [1].

To date, there are no studies in the literature that evaluate the 
feasibility of this test in Mexican COVID-19 patients, so this would 
be the first attempt to position the 1-minute STS test as a tool for 
evaluating ambulatory COVID-19 patients in our country.

Conclusion
COVID-19 can cause an unusual form of acute lung disease char-

acterized by a tendency to desaturate with minimal effort, being 
the 1-minute STS test the most cost-effective and practical tool for 
ambulatory patient application.

Conflict of Interest
The authors declare that they have no conflict of interest.

Financing Support
This research has not received any specific financial aid from 

public or commercial sector agencies.

Bibliography

1.	 Kalin A., et al. “What is the efficacy and safety of rapid exercise 
tests for exertional desaturation in Covid-19: A rapid review 
protocol”. Med Rxiv (2020). 

2.	 Vaidya T., et al. “Sit-to-stand tests for COPD: A literature re-
view”. Respiratory Medicine 128 (2017): 70-77. 

3.	 Bohannon RW and Crouch R. “1-Minute Sit-To-Stand Test: Sys-
tematic Review Of Procedures, Performance, And Clinimetric 
Properties”. Journal of Cardiopulmonary Rehabilitation and 
Prevention 39.1 (2019): 2-8. 

4.	 Vaidya T., et al. “Is the 1-minute sit-to-stand test a good tool 
for the evaluation of the impact of pulmonary rehabilitation? 
Determination of the minimal important difference in COPD”. 
International Journal of Chronic Obstructive Pulmonary Disease 
11.1 (2016): 2609-2616. 

5.	 Lee AL., et al. “Alternative field exercise tests for people with 
respiratory conditions”. Current Physical Medicine and Reha-
bilitation Reports 3.3 (2015): 232-241. 

6.	 Meriem M., et al. “Sit-to-stand test and 6-min walking test cor-
relation in patients with chronic obstructive pulmonary dis-
ease”. Annals of Thoracic Medicine 10.4 (2015): 269-273. 

7.	 Crook S., et al. “A multicentre validation of the 1-min sit-to-
stand test in patients with COPD”. European Respiratory Jour-
nal 49.3 (2017): 1-11. 

8.	 Aguilaniu B., et al. “A simple semipaced 3-minute chair rise 
test for routine exercise tolerance testing in COPD”. Interna-
tional Journal of Chronic Obstructive Pulmonary Disease 9 
(2014): 1009-1019. 

9.	 Briand J., et al. “The 1-minute sit-to-stand test to detect exer-
cise-induced oxygen desaturation in patients with interstitial 
lung disease”. Therapeutic Advances in Respiratory Disease 12 
(2018): 1-10. 

•	 Prompt Acknowledgement after receiving the article
•	 Thorough Double blinded peer review
•	 Rapid Publication 
•	 Issue of Publication Certificate
•	 High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

04

1 Minute Sit-to-Stand Test: Possible Utility in First Contact Assessment in Patients with Covid 19

Citation: Sánchez Ríos Carla Paola., et al. “1 Minute Sit-to-Stand Test: Possible Utility in First Contact Assessment in Patients with Covid 19". Acta  
Scientific Pulmonology 1.1 (2021): 01-04.

https://www.researchsquare.com/article/rs-105883/v1
https://www.researchsquare.com/article/rs-105883/v1
https://www.researchsquare.com/article/rs-105883/v1
https://pubmed.ncbi.nlm.nih.gov/28610673/
https://pubmed.ncbi.nlm.nih.gov/28610673/
https://pubmed.ncbi.nlm.nih.gov/30489442/
https://pubmed.ncbi.nlm.nih.gov/30489442/
https://pubmed.ncbi.nlm.nih.gov/30489442/
https://pubmed.ncbi.nlm.nih.gov/30489442/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079690/
https://www.researchgate.net/publication/280720803_Alternative_field_exercise_testing_in_respiratory_conditions
https://www.researchgate.net/publication/280720803_Alternative_field_exercise_testing_in_respiratory_conditions
https://www.researchgate.net/publication/280720803_Alternative_field_exercise_testing_in_respiratory_conditions
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4652293/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4652293/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4652293/
https://pubmed.ncbi.nlm.nih.gov/28254766/
https://pubmed.ncbi.nlm.nih.gov/28254766/
https://pubmed.ncbi.nlm.nih.gov/28254766/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4181548/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4181548/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4181548/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4181548/
https://pubmed.ncbi.nlm.nih.gov/30091679/
https://pubmed.ncbi.nlm.nih.gov/30091679/
https://pubmed.ncbi.nlm.nih.gov/30091679/
https://pubmed.ncbi.nlm.nih.gov/30091679/

	_GoBack

