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Assessment of the feasibility of 1-min sit-to-stand test in
evaluating functional exercise capacity in interstitial lung

disease patients
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Six-min walk test (BMWT) is widely used exercise test for the evalua-
tion of interstitial lung disease (ILD). However, the long test duration and
need for long and flat surface hinder its routine use. One-min sit-to-
stand test (1-STST) is devoid of such limitations, but has been scarcely
evaluated. The study was conducted to evaluate the performance of
1-STST by correlating it with 6MWT in ILD patients. Stable ILD patients
were prospectively enrolled. After initial spirometry, all patients per-
formed 6MWT and 1-STST following the standard recommendations.
Exercise capacity and physiological parameters (heart rate, pulse oxy-
gen saturation, blood pressure and dyspnea [modified Borg scale]) in-
cluding peripheral oxygen saturation (Sp02) were correlated after the
tests using Pearson correlation, Intraclass correlation coefficient (ICC)
and kappa (k) coefficient. The results showed that the mean age of the
patients (n=60) was 58.8 + 11.5 years (male:female = 1:1). Repetitions af-
ter 1-STST showed significant correlation with 6MWT (r=0.48;

INTRODUCTION

Interstitial lung disease (ILD) is a chronic lung disease charac-
terized by interstitial inflammation and fibrosis. The disease is
classified into various types based on the underlying causes. Due
to varied etiology, ILD often has diverse presentations and an un-
predictable course. Few ILDs like hypersensitivity pneumonitis
and connective tissue disease associated ILD are treatment respon-
sive and reversible to a variable extent, whereas, others like Idio-
pathic pulmonary fibrosis (IPF) have chronic progressive course.
Hence, serial monitoring of the disease to assess treatment response
is a vital part of disease management. Standard methods routinely
used for monitoring include lung function test and arterial blood

P<0.001). Changes in the physiological variables were similar (P> 0.05)
with good consistency (ICC=0.68-0.95) between 6MWT and 1-STST.
Both lowest Sp0; and difference in Sp0; also showed good agreement
(ICC=0.86; 95% confidence interval [Cl], 0.77-0.92 and ICC=0.68; 95%
Cl, 0.47-0.81 respectively) and significant correlation (r=0.76 and
r=0.52, respectively). 1-STST and BMWT were consistent in identifying
patients having oxygen desaturation >4% (= 0.56; 96% Cl, 0.30-0.82).
The results demonstrated that the performance of 1-STST was consis-
tent with 6MWT in terms of exercise capacity and change in physiolog-
ical parameters. 1-STST can be a valid alternative to 6MWT in the as-
sessment of ILD patients, especially in peripheral health centers.

Keywords: Six-minute walk test, One-minute sit-to-stand test, Interstitial
lung disease, Exercise capacity

gas analysis. However, these tests are done under resting conditions
and are usually normal for an extended time during the early course
of disease (Bennett et al., 2015). In addition, infrastructural cost
of both the tests and need for procedural training (in case of lung
function study) limit their universal applicability. Exercise testing
has emerged as a promising method of disease evaluation that can
also be useful in early phase of the disease (ATS Committee on
Proficiency Standards for Clinical Pulmonary Function Laborato-
ries, 2002; Bui et al., 2017).

Out of different exercise tests, 6-min walk test ((MWT) has
been extensively evaluated and validated to measure exercise toler-
ance in many chronic respiratory diseases like chronic obstructive
pulmonary disease (COPD) (Dogra et al., 2015; Marin et al., 2001),
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ILD (Harari et al., 2022; Lama et al., 2003) and cystic fibrosis
(Lopez-de-Uralde-Villanueva et al., 2021). Oxygen desaturation
during 6MWT is a risk factor for poor survival and mortality in
patients with idiopathic interstitial pneumonia (du Bois et al.,
2014; Lama et al., 2003). American Thoracic Society/European
Respiratory Society guidelines recommend assessment of exercise
induced desaturation as a prognostic indicator in ILD patients
(Cottin et al., 2017; Raghu et al., 2011). 6GMWT is easy to perform,
reproducible and does not require costly infrastructure. However,
it is time consuming and requires a 30-m-long corridor which is
not be available in many health centers. The test is sensitive to
changes in methodology such as supplemental oxygen, track lay-
out and length and to variation in verbal instructions (Holland et
al., 2015).

To overcome the limitations, 1-min sit-to-stand test (1-STST)
has been evaluated in different respiratory conditions (Bohannon
and Crouch, 2019). It is a field test that is less time consuming
and requires only a standard chair, on which a patient is supposed
to perform stand up and sit-down maneuvers as many times as
possible in 1 min. The available evidence supports its use as a
valuable alternative to 6MWT in COPD patients (Ozalevli et al.,
2007; Reychler et al., 2018). However, studies on the use of 1-STST
in ILD has been sparse with a few showing positive correlation
between 1-STST and 6MWT in terms of lowest (nadir) peripheral
oxygen saturation (SpO.) (Briand et al., 2018; Oishi et al., 2022).
However, the results have not been uniform, with a lack of collec-
tive evaluation of all the common variables. Hence the presents
study was conducted to correlate the petformance of 1-STST with
6MWT as well as to compare the effect of these exercise tests on
common cardiorespiratory variables in a cohort of ILD patients.

MATERIALS AND METHODS

The prospective study was conducted in a tertiary care teaching
hospital from December 2020 to May 2022. All patients of stable
ILD were consecutively enrolled from pulmonary outpatient de-
partment. Based on the previous evidence on the correlation be-
tween 6-min walk distance (6MWD) and 1-STST repetitions in
ILD patients, a minimum sample size of 30 patients was required
to achieve Pearson correlation coefficient (r) of 0.5 with 80% pow-
er and 5% level of significance (Briand et al., 2018). ILD was di-
agnosed based on the clinical and radiological features with or
without histopathological evidence, following the standard guide-
lines (Crouser et al., 2020; Raghu et al., 2020; Raghu et al., 2022).
Patients with respiratory comorbidities like COPD and lung can-
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cer, those with history of acute exacerbation/respiratory infection
in the preceding 3 months, unstable cardiac disease, those with
significant joint/musculoskeletal or neurological disease that hin-
dered successful performance of either of the tests and patients on
long term oxygen therapy were excluded. All patients were ex-
plained about the purpose and procedure of the study. Written in-
formed consent was obtained from them. The study was conduct-
ed after approval from the institute’s ethics committee (GMCH/
IEC/2020/550/178 dated 01.04.2021).

A detailed history was collected mentioning the type and dura-
tion of symptoms, comorbidites, and smoking status. The modi-
fied Borg scale (0—~10) was used to assess the level of dyspnea (Wil-
son and Jones, 1989). All patients underwent spirometry in which
forced expiratory volume in 1 sec (FEV)), forced vital capacity (FVC)
and the ratio of FEV\/FVC was measured. The test was performed
on the Recorders and Medicare System (RMS) Helios 702 and
RMS Helios 401 as per the latest guidelines (Graham et al., 2019;
Stanojevic et al., 2022). Thereafter, the steps of performing 6MWT
and 1-STST were explained to the patients. The tests were con-
ducted in a random sequence, separated by rest period of at least
30 min.

Before the initiation of the 6MWT, baseline heart rate (HR),
blood pressure (BP), SpO», and the level of dyspnea (modified Borg
scale) were assessed. The 6MW'T was performed indoors, along a
long, flat and straight 30 m corridor, following the international
guidelines (Holland et al., 2014). The patient was asked to walk
at their own pace on the track for 6 min. He/she was allowed to
pause during the test, if necessary. After completion, the distance
walked by the patient in 6 min and posttest physiological param-
eters were noted. Before the initiation of 1-min sit-to-stand test
(1-STST), pretest cardiorespiratory parameters were measured as
mentioned above. 1-STST was performed following the protocol
described previously (Briand et al., 2018; Ozalevli et al., 2007).
The patient was seated upright on the chair of standard (46 cm)
height without an armrest, with knees flexed at 90° and arms
held stationary. He/she was asked to perform repetitions of stand-
ing upright and then sitting down in the same position at a self-
paced speed (safe and comfortable) as many times as possible for
1 min without using his/her arms for support while rising or sit-
ting. Patient was permitted to rest during the test, if required.
Thereafter. the number of complete repetitions and posttest phys-
iological variables were recorded.

The distance covered, changes in SpO., HR, BP, and change in
the modified Borg score during 6MW'T were compared with the
number of sit-to-stand maneuvers and the changes in correspond-
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ing parameters during 1-STST.

Statistical analysis

Continuous variables were summarized as mean+ standard de-
viation and categorical as number (percentage). Unpaired #-test
was used to compare nadir and delta SpO, peak HR, BP, and Borg
scores between 6MWT and 1-STST. Ther relation between 6MWD
and 1-STST repetitions as well as the relation between the physio-
logical variables in the two tests were evaluated by Pearson cor-
relation coefficient. Intraclass correlation coefficient (ICC) was cal-
culated to assess agreement between nadir SpO;, change in SpO;
and HR. Agreement between the ability of the two tests to detect
desaturation >4% was assessed using Cohen kappa coefficient (k)
with 95% confidence interval (CI). k values of <0, 0-0.20, 0.21—
0.40, 0.41-0.60, 0.61-0.80, and 0.81—1.0 were considered to in-
dicate no, slight, fair, moderate, substantial, and almost perfect
agreement, respectively. (Landis and Koch, 1977) All statistical
calculations were done using IBM SPSS Statistics ver. 21.0 IBM
Co., Armonk, NY, USA). Two-tailed P <0.05 was considered sig-
nificant for all statistical analysis.

RESULTS

A total of 60 stable ILD patients were enrolled in the study. The
mean age was 58.8+11.5 years (male:female ratio=1:1). IPF was
the most common type of ILD (n = 21) followed by connective tis-
sue disease associated ILD (n=16) and hypersensitivity pneumo-
nitis (n=11). The mean FVC and FEV1/FVC of the patients were
65%+7% and 81% + 9% respectively (Table 1). Forty patients in
the study cohort had FVC<70% predicted. Relation between
6MWD and 1-STST repetitions. The mean 6MWD traveled by
the patients was 332+ 67 meters. Out of 60 patients, 50 performed

Table 1. Demographic and clinical characteristics of the subjects

Variable Value
Age (yr) 58.8+115
Female gender 28(46.6)
Duration of symptoms (yr) 3.3+1.8(05-10)
Type of ILD
IPF 21
Non-IPF 39
Diabetes 22(36.6)
Ever smokers 21(35.0)
Forced vital capacity (% predicted) 65+7

Values are presented as mean + standard deviation or number (%).
ILD, interstitial lung disease; IPF, Idiopathic pulmonary fibrosis.
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the test without any halt. The mean 1-STST repetitions were
23.0£3.5 with 14 patients had 1-2 halts in between the proce-
dure. There was moderate degree of positive correlation between
the 6MWD and 1-STST repetitions (r=0.48; P <0.001) (Fig. 1).
Both 6MWD and 1-STST repetitions also showed statistically
significant correlation with FVC (r=0.33; P=0.01; 1-STS test
r=0.45; P=0.001).

Effect of exercise tests (6MWT and 1-STST) on
cardiorespiratory parameters

There was significant change in all the six physiological param-
eters after both GMWT and 1-STST. The changes in all the vari-
ables after 6MWT was statistically similar to 1-STST (P >0.05)
(Table 2).

The change in SpO. showed positive correlation (r=0.52, P <
0.001) as well as good agreement (ICC=0.68; 95% CI, 0.47-0.81;
P <0.001) between 6GMWT and 1-STST. Both the tests also showed
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Fig. 1. Scatter plot showing correlation between 6MWD and 1-STST repeti-
tions. 6BMWD, 6-min walk distance; 1-STST, 1-min sit-to-stand test.

Table 2. Change in physiological parameters during 1-STST and 6MWT

Cardiorespiratory parameter ~ 6MWT 1-STST  Pvalue ICC(95% Cl)

9%0+70 950+80 084 0.92(0.87-0.95)
130.0£100 129.0+100 081 095(0.93-0.97)

Peak heart rate (bpm)
Peak systolic BP (mmHg)

Peak diastolic BP (mmHg) 87.0+80 870+70 098 0.93(0.89-0.96)
Nadir SpOz (%) 91.0+27 920+25 042 086(0.77-092)
Delta Sp0; (%) 58+15 57«17 077 068(048-081)
Peak modified Borg score 6.1+09 62+09 070 0.68(0.48-081)

BMWT, 6-min walk test; 1-STST, 1-min sit-to-stand test; bpm, beats per minute;
ICC, intraclass correlation coefficient; Cl, confidence interval; BP, blood pressure;
Sp02, peripheral oxygen saturation.
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Table 3. Distribution of patients with oxygen desaturation >4% between
1-STST and BMWT

Sp0; desaturation >4% Sp0; desaturation > 4% after SMWT

after 1-STST Yes No
Yes 53 1
No 3 3

1-STST, 1-min sit-to-stand test; BMWT, 6-min walk test; SpO;, peripheral oxygen
saturation.

‘Yes’ means desaturation >4% occurred. ‘No" means desaturation >4% did not
oceur.

moderate degree of agreement in their ability to detect oxygen
desaturation >4% with k coefficient of 0.56 (95% CI, 0.30-0.82;
P <0.001) (Table 3). Also, the nadir SpO, values during the tests
were positively correlated (r=0.76, P <0.001) with good degree
of agreement (ICC = 0.86; 95% CI, 0.77-0.92; P <0.001) (Fig. 2).

DISCUSSION

The present study evaluated 1-STST with 6MWT in the assess-
ment of functional exercise capacity in ILD patients. The results
showed a moderate degree of correlation between the distance
covered in GMWT and repetitions in 1-STST (r=0.48, P <0.001).
The changes in cardio-pulmonary variables were also statistically
similar between 6MWT and 1-STST.

6MWT is the most widely used investigation for assessing ex-
ercise tolerance in ILD patients. In the present study, distance walked
by the patients during 6MWT was 332.4+67.0 m. This was
similar to earlier studies by Devani et al. (2019) and Gupta et al.
(2021) but other studies yielded higher values of 6GMWD (Fedi et
al., 2021; Tremblay Labrecque et al., 2020). This difference could
be due to variations in the body stature as well as due to difference
in the extent of ILD in the mentioned studies. On the other hand,
number of repetitions in 1-STST was comparable to previous stud-
ies (Oishi et al., 2022; Briand et al., 2018; Tremblay Labrecque et
al., 2020). On comparing, a moderate degree of correlation (= 0.48,
P <0.001) was seen between 6MWD and number of 1-STST rep-
etitions. This was in coherence with a previous work by Briand et
al. (2018) that also yielded moderate correlation (r=0.50, P <0.001)
between the two exercise modalities. In contrast, a stronger cot-
relation ranging from 0.72-0.82 was seen in other studies, but
the results could have been affected by small sample size (n=15
and 33) in these studies (Fedi et al., 2021; Tremblay Labrecque et
al., 2020).

SpO: is an important physiological variable measured during
exercise tests. It carries high prognostic importance in different

366 https://www.e-jer.org

95.0 -

925

90.0

SpOz

815 -

R sq linear=0.585

85.0

825 85.0 815 90.0 925 95.0
Sp02

Fig. 2. Scatter plot showing correlation of nadir SpO, during 1-STST and
BMWT. Sp0;, peripheral oxygen saturation; 1-STST, 1-min sit-to-stand test;
BMWT, 6-min walk test.

ILDs and is predictor of mortality in IPF patients (Imamura et al.,
2023; Lama et al., 2003; Trushenko et al., 2023). In the present
study, nadir SpO; during GMWT and 1-STST showed good agree-
ment (ICC=0.86; 0.77-0.92) and a strong correlation (r=0.76,
P <0.001). The results validate the previous studies that also showed
good agreement (ICC=0.75-0.9) and positive correlation (r=
0.8-0.9) between the two SpO; values (Briand et al., 2018; Oishi
et al., 2022; Tremblay Labrecque et al., 2020). Likewise, delta
SpO: also showed good agreement in the study, similar to the
study by Fedi et al. (2021). Fifty-six subjects (93.3%) were consis-
tently grouped by both 6MWT and 1-STST based on oxygen de-
saturation of >4% or less, (k=0.56; 95% CI, 0.30-0.82). Previ-
ous studies also showed a similar trend but with a higher degree
of agreement (0.68-0.82) (Briand et al., 2018; Oishi et al., 2022;
Tremblay Labrecque et al., 2020). The above results strongly sug-
gest that both OMWT and 1-STST are equally reliable in detect-
ing changes in SpO- in ILD patients.

In contrast to the concordance seen in SpO;, few studies sug-
gested that 1-STST generate lower cardiorespiratory response as
compared to GMWT. As a result, nadir SpO. and HR were found
to be higher after 1-STST as compared to 6MWT in these studies
(Fedi et al., 2021; Tremblay Labrecque et al., 2020). Shorter dura-
tion of 1-STST seems to be a major determinant for the lower car-
diorespiratory stress generated during the test. However, the logic
may not be true as similar results were not seen uniformly in other
studies (Briand et al., 2018) including the present one. Moreover,
the results of these studies may also not be comparable due to dif-
ference in sample size, patient population and method to measure
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exercise capacity.

FVC is the gold standard parameter that measures the extent of
restrictive defect in ILD. In the present study, FVC showed mod-
erate degree of positive correlation with both 6MWT (r=0.33)
and 1-STST (r=0.45). However, contrary to the available evidence
(Briand et al., 2018; Oishi et al., 2023), delta SpO. and lowest
SpO: did not show any association in either of the tests. This dis-
cordance could be due to higher number of patients (66%) with
poor lung function (FVC<70% predicted) in the present study as
compared to 23.4% and 38.8% in studies by Briand et al. (2018)
and Oishi et al. (2023), respectively. Moreover, oxygen saturation
depends not only on the extent of restrictive defect (as measured
by FVC) by also on the integrity of alveolar-capillary membrane
and pulmonary vasculature that may affect its correlation with the
FVC (Johannson et al., 2017).

Besides oxygen saturation and HR, dyspnea grade (modified
Borg scale) and BP also showed similar changes after both exercise
tests (Table 2). The results are in coherence with previous studies
that also yielded similar findings in in terms of Borg dyspnea score
(Fedi et al., 2021; Tremblay Labrecque et al., 2020) and BP (Trem-
blay Labrecque et al., 2020).

The present study gave a clear insight on the performance of
1-STST by comparing all common cardiorespiratory variables
with those of 6GMWT in ILD patients. However, there were few
limitations, as well. In view of limited number of individual ILDs,
subgroup analysis could not be done. However, the strength of as-
sociation in the whole population was strong enough to predict
the same relation in the individual ILDs. Control group of healthy
subjects was not required as a part of study design, nevertheless,
its inclusion could have given a better comparative picture among
the three groups. A previous study by Tremblay Labrecque et al.
(2020) has shown that 1-STST has a shorter learning curve, that
means that after initial familiarization, a single 1-STST is sufficient
to provide an accurate assessment of the exercise capacity. Howev-
er, our study was not designed to evaluate such question. Lastly,
this study did not involve serial measurements of 6-min walk dis-
tance or 1-STST repetitions, hence, any inference on the prognos-
tic value of these tests could not be drawn from the available data.

The results of the present study validate the previous evidence
and suggest that 1-STST can be used in place of 6MWT for eval-
uation of exercise capacity in ILD patients. In view of lesser infra-
structural and space requirements, 1-STST may be preferred in
low income as well as primary health care settings. The results
also give direction for further studies with large sample and in-
cluding follow-ups using serial exercise tests, that may add new
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dimensions to the role of 1-STST in ILD.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

ACKNOWLEDGMENTS

The authors received no financial support for this article.

REFERENCES

ATS Committee on Proficiency Standards for Clinical Pulmonary Func-
tion Laboratories. ATS statement: guidelines for the six-minute walk
test. Am ] Respir Crit Care Med 2002;166:111-117.

Bennett D, Fossi A, Bargagli E, Refini RM, Pieroni M, Luzzi L, Ghiribelli
C, Paladini P, Voltolini L, Rottoli P. Mortality on the waiting list for
lung transplantation in patients with idiopathic pulmonary fibrosis: a
single-centre experience. Lung 2015;193:677-681.

Bohannon RW, Crouch R. 1-minute sit-to-stand Test: systematic review of
procedures, performance, and clinimetric properties. ] Cardiopulm
Rehabil Prev 2019;39:2-8.

Briand J, Behal H, Chenivesse C, Wémeau-Stervinou L, Wallaert B. The
1-minute sit-to stand test to detect exercise-induced oxygen desatura-
tion in patients with interstitial lung disease. Ther Adv Respir Dis
2018;12:1753466618793028.

Bui KL, Nyberg A, Maltais F, Saey D. Functional tests in chronic obstruc-
tive pulmonary disease, part 1: clinical relevance and links to the in-
ternational classification of functioning, disability, and health. Ann
Am Thorac Soc 2017;14:778-784.

Cottin V, Crestani B, Cadranel ], Cordier JF, Marchand-Adam S, Prévot G,
Wallaert B, Bergot E, Camus P, Dalphin JC, Dromer C, Gomez E, Isra-
el-Biet D, Jouneau S, Kessler R, Marquette CH, Reynaud-Gaubert M,
Aguilaniu B, Bonnet D, Carré P, Danel C, Faivre JB, Ferretti G, Just N,
Lebargy F, Philippe B, Terrioux P, Thivolet-Béjui F, Trumbic B, Valey-
re D. French practical guidelines for the diagnosis and management
of idiopathic pulmonary fibrosis - 2017 update. Full-length version.
Rev Mal Respir 2017;34:900-968.

Crouser ED, Maier LA, Wilson KC, Bonham CA, Morgenthau AS, Patter-
son KC, Abston E, Bernstein RC, Blankstein R, Chen ES, Culver DA,
Drake W, Drent M, Gerke AK, Ghobrial M, Govender P, Hamzeh N,
James WE, Judson MA, Kellermeyer L, Knight S, Koth LL, Poletti V,
Raman SV, Tukey MH, Westney GE, Baughman RP. Diagnosis and

detection of sarcoidosis. An official American Thoracic Society clinical

https://www.e-jerorg 367



SinghR, etal. ® 1-STSTinILD

J

practice guideline. Am J Respir Crit Care Med 2020;201:e26-e51.

Devani P, Pinto N, Jain P, Prabhudesai P, Pandey A. Effect of pulmonary
rehabilitation (PR) program in patients with interstitial lung disease
(ILD)-Indian scenario. ] Assoc Physicians India 2019;67:28-33.

Dogra AC, Gupta U, Sarkar M, Padam A. Exercise-induced desaturation
in patients with chronic obstructive pulmonary disease on six-minute
walk test. Lung India 2015;32:320-325.

du Bois RM, Albera C, Bradford WZ, Costabel U, Leff JA, Noble PW, Sahn
SA, Valeyre D, Weycker D, King TE Jr. 6 Minute walk distance is an
independent predictor of mortality in patients with idiopathic pulmo-
nary fibrosis. Eur Respir ] 2014;43:1421-1429.

Fedi A, Keddache S, Quétant S, Guillien A, Antoniadis A, Soumagne T,
Ritter O, Glérant JC, Cottin V, Degano B, Aguilaniu B. Concurrence of
1- and 3-min sit-to-stand tests with the 6-min walk test in idiopathic
pulmonary fibrosis. Respiration 2021;100:571-579.

Graham BL, Steenbruggen I, Miller MR, Barjaktarevic IZ, Cooper BG, Hall
GL, Hallstrand TS, Kaminsky DA, McCarthy K, McCormack MC,
Oropez CE, Rosenfeld M, Stanojevic S, Swanney MP, Thompson BR.
Standardization of spirometry 2019 update. An official American Tho-
racic Society and European Respiratory Society technical statement.
Am ] Respir Crit Care Med 2019;200:e70-e88.

Gupta S, Padhan P, Subhankar S, Singh P. Cardiovascular complications
in patients with interstitial lung disease and their correlation with
6-minute walk test and spirometry: a single-center study. ] Family
Med Prim Care 2021;10:3330-3335.

Harari S, Wells AU, Wuyts WA, Nathan SD, Kirchgaessler KU, Bengus M,
Behr J. The 6 min walk test as a primary end-point in interstitial lung
disease. Eur Respir Rev 2022,31:220087.

Holland AE, Spruit MA, Singh SJ. How to carry out a field walking test in
chronic respiratory disease. Breathe (Sheff) 2015;11:128-139.

Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V, Saey D, McCor-
mack MC, Carlin BW, Sciurba FC, Pitta F, Wanger ], MacIntyre N, Ka-
minsky DA, Culver BH, Revill SM, Hernandes NA, Andrianopoulos
V, Camillo CA, Mitchell KE, Lee AL, Hill CJ, Singh SJ. An official Eu-
ropean Respiratory Society/American Thoracic Society technical stan-
dard: field walking tests in chronic respiratory disease. Eur Respir |
2014;44:1428-1446.

Imamura S, Inagaki T, Abe M, Terada ], Kawasaki T, Nagashima K, Tatsu-
mi K, Suzuki T. Impaired dynamic response of oxygen saturation during
the 6-min walk test is associated with mortality in chronic fibrosing
interstitial pneumonia. Respir Care 2023;68:356-365.

Johannson KA, Pendharkar SR, Mathison K, Fell CD, Guenette JA, Kalluri
M, Kolb M, Ryerson CJ. Supplemental oxygen in interstitial lung dis-
ease: an art in need of science. Ann Am Thorac Soc 2017;14:1373-1377.

Lama VN, Flaherty KR, Toews GB, Colby TV, Travis WD, Long Q, Mur-

368 https://www.e-jer.org

ray S, Kazerooni EA, Gross BH, Lynch JP 3rd, Martinez FJ. Prognostic
value of desaturation during a 6 minute walk test in idiopathic inter-
stitial pneumonia. Am ] Respir Crit Care Med 2003;168:1084-1090.

Landis JR, Koch GG. The measurement of observer agreement for cate-
gorical data. Biometrics 1977;33:159-174.

Loépez-de-Uralde-Villanueva I, Sarria Visa T, Moscardé Marichalar P, Del
Corral T. Minimal detectable change in six-minute walk test in chil-
dren and adolescents with cystic fibrosis. Disabil Rehabil 2021;43:1594-
1599.

Marin JM, Carrizo SJ, Gascon M, Sanchez A, Gallego B, Celli BR. Inspira-
tory capacity, dynamic hyperinflation, breathlessness, and exercise
performance during the 6-minute-walk test in chronic obstructive
pulmonary disease. Am ] Respir Crit Care Med 2001;163:1395-1399.

Oishi K, Asami-Noyama M, Yamamoto T, Matsumori K, Yonezawa K,
Watanabe M, Hisamoto Y, Fukatsu A, Matsuda K, Hamada K, Sue-
take R, Ohata S, Murata Y, Yamaji Y, Sakamoto K; Ito K, Osoreda H,
Edakuni N, Kakugawa T, Hirano T, Matsunaga K. Detection of im-
paired gas exchange using the 1-minute sit-to-stand test in patients
with interstitial lung disease. Respir Investig 2023;61:186-189.

Oishi K, Matsunaga K, Asami-Noyama M, Yamamoto T, Hisamoto Y,
Fujii T, Harada M, Suizu J, Murakawa K, Chikumoto A, Matsuda K,
Kanesada H, Kikuchi Y, Hamada K, Uehara S, Suetake R, Ohata S,
Murata Y, Yamaji Y, Sakamoto K, Ito K, Osoreda H, Edakuni N, Ka-
kugawa T, Hirano T, Yano M. The 1-minute sit-to-stand test to detect
desaturation during 6-minute walk test in interstitial lung disease.
NPJ Prim Care Respir Med 2022;32:5.

Ozalevli S, Ozden A, Itil O, Akkoclu A. Comparison of the sit-to-stand
test with 6 min walk test in patients with chronic obstructive pulmo-
nary disease. Respir Med 2007;101:286-293.

Raghu G, Collard HR, Egan JJ, Martinez FJ, Behr ], Brown KK, Colby TV,
Cordier JF, Flaherty KR, Lasky JA, Lynch DA, Ryu JH, Swigris JJ, Wells
AU, Ancochea ], Bouros D, Carvalho C, Costabel U, Ebina M, Hansell
DM, Johkoh T, Kim DS, King TE Jr, Kondoh Y, Myers J, Miiller NL,
Nicholson AG, Richeldi L, Selman M, Dudden RF, Griss BS, Protzko
SL, Schiinemann H]J. ATS/ERS/JRS/ALAT committee on idiopathic
pulmonary fibrosis. An official ATS/ERS/JRS/ALAT statement: idio-
pathic pulmonary fibrosis: evidence-based guidelines for diagnosis
and management. Am ] Respir Crit Care Med 2011;183:788-824.

Raghu G, Remy-Jardin M, Richeldi L, Thomson CC, Inoue Y, Johkoh T,
Kreuter M, Lynch DA, Maher TM, Martinez FJ, Molina-Molina M,
Myers JL, Nicholson AG, Ryerson CJ, Strek ME, Troy LK, Wijsenbeek
M, Mammen M]J, Hossain T, Bissell BD, Herman DD, Hon SM, Kheir
F, Khor YH, Macrea M, Antoniou KM, Bouros D, Buendia-Roldan I,
Caro F, Crestani B, Ho L, Morisset ], Olson AL, Podolanczuk A, Poletti
V, Selman M, Ewing T, Jones S, Knight SL, Ghazipura M, Wilson KC.

https://doi.org/10.12965/jer.2346418.209



SinghR, etal. ® 1-STSTinILD

J

Idiopathic pulmonary fibrosis (an update) and progressive pulmonary
fibrosis in adults: an official ATS/ERS/JRS/ALAT clinical practice guide-
line. Am J Respir Crit Care Med 2022;205:e18-e47.

Raghu G, Remy-Jardin M, Ryerson CJ, Myers JL, Kreuter M, Vasakova M,

Bargagli E, Chung JH, Collins BF, Bendstrup E, Chami HA, Chua AT,
Corte TJ, Dalphin JC, Danoff SK, Diaz-Mendoza ], Duggal A, Egashira
R, Ewing T, Gulati M, Inoue Y, Jenkins AR, Johannson KA, Johkoh T,
Tamae-Kakazu M, Kitaichi M, Knight SL, Koschel D, Lederer DJ, Mag-
eto Y, Maier LA, Matiz C, Morell F, Nicholson AG, Patolia S, Pereira
CA, Renzoni EA, Salisbury ML, Selman M, Walsh SLF, Wuyts WA,
Wilson KC. Diagnosis of hypersensitivity pneumonitis in adults. An
official ATS/JRS/ALAT clinical practice guideline. Am J Respir Crit
Care Med 2020;202:e36-e69.

Stanojevic S, Kaminsky DA, Miller MR, Thompson B, Aliverti A, Barjak-

tarevic I, Cooper BG, Culver B, Derom E, Hall GL, Hallstrand TS, Le-
uppi JD, MacIntyre N, McCormack M, Rosenfeld M, Swenson ER.
ERS/ATS technical standard on interpretive strategies for routine lung
function tests. Eur Respir ] 2022;60:2101499.

Tremblay Labrecque PF, Harvey J, Nadreau E, Maltais F, Dion G, Saey D.

Validation and cardiorespiratory response of the 1-min sit-to-stand
test in interstitial lung disease. Med Sci Sports Exerc 2020;52:2508-2514.

Trushenko NV, Suvorova OA, Pershina ES, Nekludova GV, Chikina SY,

Levina IA, Chernyaev AL, Samsonova MV, Tyurin IE, Mustafina MK,
Yaroshetskiy Al, Nadtochiy NB, Merzhoeva ZM, Proshkina AA, Avdeev
SN. Predictors of progression and mortality in patients with chronic

hypersensitivity pneumonitis: retrospective analysis of registry of fi-

Reychler G, Boucard E, Peran L, Pichon R, Le Ber-Moy C, Ouksel H, Liis-

tro G, Chambellan A, Beaumont M. One minute sit-to-stand test is an

brosing interstitial lung diseases. Life (Basel) 2023;13:467.
Wilson RC, Jones PW. A comparison of the visual analogue scale and mod-
alternative to 6MWT to measure functional exercise performance in
COPD patients. Clin Respir ] 2018;12:1247-1256.

ified Borg scale for the measurement of dyspnoea during exercise. Clin
Sci (Lond) 1989;76:277-282.

https://doi.org/10.12965/jer.2346418.209 https://www.e-jerorg 369



