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LETTER TO THE EDITOR

hypertension

One minute sit-to-stand test as an
alternative to measure functional capacity
in patients with pulmonary arterial

Monica C. Pereira'®, Layse N.G. Lima'®, Marcos M. Moreira'®,

Felipe A.R. Mendes?

TO THE EDITOR,

The 6-minute walk test (6BMWT) is a widely used
approach to evaluate functional capacity in patients
with Pulmonary Arterial Hypertension (PAH).™") Despite
its reproducibility and ease to perform, adequate space
and standardized proceedings are required in order to
guarantee its reliability.®

The 1-min sit-to-stand test (1-STST) has been proposed
as an alternative to the 6MWT as a reliable method for
individuals with various respiratory diseases.G It is an
easy-to-apply and time-saving test, making it feasible to
perform at home, in clinical care, or during pulmonary
telerehabilitation.® Sit-to-standing is an ordinary
movement that people are generally familiar with, in
addition to being linked to the individual’s autonomy.

A shorter STST (30 sec) was evaluated in patients
with pulmonary hypertension (PH) and showed a good
correlation with the 6MWT.® We aimed to investigate
whether a longer version (1-STST) would correlate with
the 6MWT and daily activity levels in patients with PAH.

A cross-sectional, observational study was carried out
with a convenience sample of patients diagnosed with
PAH. We recruited and included patients from the PH
outpatient clinic of the State University of Campinas’
(UNICAMP) teaching hospital between 2016 and 2018. All
patients were required to be clinically stable, without any
changes in therapy eight weeks prior. Patients with other
lung diseases or orthopedic problems were not included.
The institution’s Research Ethics Committee approved
the study (protocol No. 76543617.9.0000.5404/2017),
and the patients signed an informed consent form
before enrollment.

After collecting the patients’ history and grading their
functional class of dyspnea, the subjects underwent
the 6MWT and 1-STST and had their steps counted by
an accelerometer for seven days. All proceedings were
carried out in one week, and the 6MWT and 1-STST
were not performed on the same day. The 6MWT was
conducted according to ATS Statement guidelines.? We
analyzed the distance walked (6MWD, in meters and %
predicted) and the patients’ vital signs at the beginning
and end of the test.

The 1-STST assesses the ability to perform physical

exercises and the muscular strength of the lower limbs.
The individual is asked to sit in a chair of standard

height (46-48 centimeters) positioned against a wall.
The knees and hips are to be flexed at 90 degrees,
and the feet should be flat on the floor and hip-width
apart. The patients’ hands should rest on their hips,
and no support is to be used. Over the course of one
minute, the patient must sit and stand up from the
chair repeatedly, as quickly as possible. The test starts
following verbal command, and the patient is notified
when 15 seconds remain. The number of repetitions
performed is counted, and the modified Borg scale is
used to assess dyspnea and fatigue.

The repetitions of the 1-STST and 6MWT were normalized
for body weight.© Spearman’s correlation coefficient (r)
was used in the analysis of the 1-STST and 6MWT and
the accelerometer variables. A p-value of less than 0.05
was considered significant. Correlation coefficients of
>0.6 denoted a strong correlation, 0.4 to 0.6 a moderate
correlation, and <0.4 a weak correlation. The Mann-
Whitney U test was applied to compare the final Borg
scores of the 1-STST and 6MWT using the SAS System
software for Windows, version 9.4. (SAS Institute Inc.,
2002-2012, Cary, NC, USA).

A total of twenty patients (mean age of 44.3 years, 80%
female) took part in the study. The baseline characteristics
and the results (tests, variables, and correlation analysis)
are shown in Table 1. The mean number of repetitions in
the 1-STST was 23.8, and the final Borg score was 4.5
( £ 1.5). Meanwhile, the mean value for the 6MWD was
451 meters, and the final Borg score was 4.9 ( + 2.0).
The sit-to-stand repetitions correlated with the 6MWD
and accelerometer variables. The 6MWD also showed a
moderate correlation with the step counts and activity
duration (Table 1).

Patients with PAH showed a lower number of repetitions
in the 1-STST than healthy subjects,” in keeping with
studies with patients with COPD.? Similarly, Kahraman
et al. (2020) reported a mean of 12.23 £ 3.77 repetitions
in a 30-second sit-to-stand test in patients with PH.®

The number of repetitions in the 1-STST showed
a strong correlation with the 6MWD and a moderate
correlation with the daily step counts and activity duration
measured by the accelerometer. Some studies have
shown correlations between the 1-STST and the 6MWD
in patients with COPD® and PH.®

The 1-STST and 6MWT are both submaximal tests for
assessing functional capacity. Nevertheless, there are
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Table 1. Descriptive data of the patients and correlation analysis results.

Clinical variables

Female / Male sex (n, %)
Age (years)
BMI (kg/m?)
Comorbidities

Hypertension

Diabetes Mellitus

Hypothyroidism
IPAH / PAH long-term responders to calcium channel
blockers / PAH-CD (n, %)
FC 1711/ 111 (n) (%)

PAH patients (N = 20)
16 (80%)/ 4 (20%)
44.30 £ 13.20
26.90 + 6.00
14 (70%)

4 (20%)

1 (5%)

4 (20%)

12 (60%) / 4 (20%) / 4 (20%)

7 (35%) / 10 (50%) / 3 (15%)

1-STST

Number of repetitions
Final Borg score

23.80+6.10
4.50 + 1.50

6MWT

Walked Distance (m)

Walked Distance (% predicted value) *
SpO, baseline (%)

Final SpO, (%)

Final Borg score

451.50 + 96.40

Echo variables

SPAP (mmHg)

TRV (m/s)

Right ventricle diameter (mm)
TAPSE (mm)

Accelerometer

Step counts / day
Activity duration (min)

Correlation analysis (1-STST versus 6MWT and accelerometer results)

Distance (m)
Distance (m/kg)
Distance (% predicted) #

Accelerometer

Step counts
Activity duration

75.60 + 16.70
94.00 + 2.80
87.80 + 7.00
4,90 + 2.00
70 27
41
40 + 14
16 +3
4,280 = 2,352
42 +19
r p-value
0.45 0.05
0.84* <0.001
0.62 0.003
0.59 0.006
0.58 0.007

Descriptive data expressed as absolute number and percentage or mean * standard deviation. 6BMWT: Six-Minute
Walk Test; SPAP: Systolic Pulmonary Arterial Pressure; TRV: Tricuspid Regurgitation Velocity; TAPSE: Tricuspid
Annular Plane Systolic Excursion; ## Enright and Sherril equation. * Correlation with 1-STST repetitions/kg.

some differences between the two, such as the ability
of the 1-STST to evaluate lower limb muscle strength.
Several studies have revealed a correlation between
the 1-STST and lower limb strength.® Skeletal muscle
strength in the upper and lower limbs is significantly
reduced in patients with PH when compared to control
subjects,® and among the mechanisms involved
are increased muscle protein breakdown, switching
from type I to type II fibers, and reduced capillary
density and aerobic enzyme capacity.*9) Despite not
measuring muscle strength in the present study, it is
plausible to assume that the reduction in the number
of repetitions in the 1-STST translates into a decrease
in the muscular strength of the lower limbs.
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We found moderate correlations of the 1-STST and
daily step counts and activity duration. Such correlations
have already been demonstrated in patients with
COPD, although we did not identify studies in patients
with PAH. Longer sit-to-stand tests assess exercise
tolerance and muscle endurance, features that could
have supported the association found herein.®

This small and single-centered study involved
patients who were NYHA Class II and III. Thus, some
differences may not have been identified, a fact that
hinders generalization to all patients with PH. In spite
of this limitation, the results allow us to consider the
1-STST as a promising complementary tool in the
multidimensional assessment of exercise limitation



and to measure the functional capacity of individuals
with PAH. However, further studies are needed to
validate the 1-STST in this context.

Pereira MC, Lima LNG, Moreira MM, Mendes FAR

ACKNOWLEDGEMENTS

We thank Prof. Lucieni de Oliveira Conterno for

reviewing the statistical analysis.

REFERENCES

1.

Galie N, Channick RN, Frantz RP, Grunig E, Jing ZC, Moiseeva
O, et al. Risk stratification and medical therapy of pulmonary
arterial hypertension. Eur Respir J 2019; 53:1801889. https://doi.
0rg/10.1183/13993003.01889-2018.

ATS Committee on Proficiency Standards for Clinical Pulmonary
Function Laboratories. ATS Statement: Guidelines for the six-minute
walk test. Am J Respir Crit Care Med 2002; 166(1):111-7. https://doi.
0rg/10.1164/ajrccm.166.1.at1102.

Reychler G, Boucard E, Peran L, Pichon R, Le Ber-Moy C, Ouksel
H, et al. One minute sit-to-stand test is an alternative to BMWT to
measure functional exercise performance in COPD patients. Clin
Respir J 2018;12(3):1247-1256. https://doi.org/10.1111/crj.12658.
Bohannon RW, Crouch R. 1-Minute Sit-to-Stand Test: systematic
review of procedures, performance, and clinimetric properties. J
Cardiopulm Rehabil Prev 2019;39(1):2-8. https://doi.org/10.1097/
HCR.0000000000000336.

Kahraman BO, Ozsoy |, Akdeniz B, Ozpelit E, Sevinc C, Acar S, Savci
S. Test-retest reliability and validity of the timed up and go test and
30-second sit to stand test in patients with pulmonary hypertension.
Int J Cardio 2020;304:159-163.  https://doi.org/10.1016/.
jjcard.2020.01.028.

Jaric S, Mirkov D, Markovic G. Normalizing physical performance

tests for body size: a proposal for standardization. J Strength Cond
Res 2005;19(2):467-474. https://doi.org/10.1519/R-15064.1. PMID:
15903392.

Gurses HN, Zeren M, Denizoglu Kulli H, Durgut E. The relationship
of sit-to-stand tests with 6-minute walk test in healthy young adults.
Medicine (Baltimore) 2018; 97(1):e9489. https://doi.org/10.1097/
MD.0000000000009489.

Zanini A, Aiello M, Cherubino F, Zampogna E, Azzola A, Chetta A,
et al. The one repetition maximum test and the sit-to-stand test in
the assessment of a specific pulmonary rehabilitation program on
peripheral muscle strength in COPD patients. Int J Chron Obstruct
Pulmon Dis 2015;10:2423-30.  https://doi.org/10.2147/COPD.
S91176.

Saglam M, Vardar-Yagli N, Calik-Kutukcu E, Arikan H, Savci S, Inal-Ince
D, et al. Functional exercise capacity, physical activity, and respiratory
and peripheral muscle strength in pulmonary hypertension according
to disease severity. J Phys Ther Sci 2015;27(5):1309-12. https://doi.
org/10.1589/jpts.27.1309.

. Marra AM, Arcopinto M, Bossone E, Ehlken N, Cittadini A, Grinig
E. Pulmonary arterial hypertension-related myopathy: an overview
of current data and future perspectives. Nutr Metab Cardiovasc Dis
2015;25(2):131-9. https://doi.org/10.1016/j.numecd.2014.10.005.

J Bras Pneumol. 2022;48(3):e20210483

3/3



