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LETT ER TO THE ED I TOR

Use of six‐minute walking test to predict peak oxygen
consumption in pulmonary vascular disease

To the Editor,
We read with interest the recent article by Robertson
et al.1 determining the relationship between 6‐min walk
work (6MWW) and the clinical measurements of
cardiopulmonary exercise test (CPET) and investigating
the ability to predict peak oxygen consumption (VO2-
peak) from 6MWW. To meet their objective, Robertson
et al.1retrospectively analysed 63 chronic thromboem-
bolic pulmonary hypertension (PH) and 54 chronic
thromboembolic diseases (CTED) patients.

In recent years, exercise capacity has received
increasing attention due to its use as a prognostic tool
and its association with functional status in patients with
pulmonary vascular diseases.2 For this reason, both
distance walked in the 6‐min walking test (6MWD) and
VO2peak are included in the risk assessment table of the
current clinical guidelines for PH.2 However, despite the
validity of both tests, the CPET is the gold standard
examination for assessing exercise capacity, even though
it is an expensive test that requires a skilled operator and
specialized equipment with limited availability.3

CPET is useful to support diagnosis, permits stratify-
ing patient's risk and serves as a reliable tool to analyse
response to treatment.3 Despite that, the difficulty of
access to this equipment has led numerous researchers to
try to create formulas to obtain its main parameter, the
VO2peak, from other more accessible and easy‐to‐
perform tests, such as the 6MWT.4,5 Nevertheless, to
achieve a reliable, reproducible and useful equation in
clinical practice, certain test execution conditions stan-
dardized by the scientific societies must be met.6,7

Having said that, in the Robertson et al.1 study, there
are certain aspects of test execution that deserve
attention. One of our main concerns is that two different
protocols were used for this study to perform the 6MWT.
Initially, a 10‐m corridor was used (2015–2019) and
later, a 30‐m corridor (2020) knowing that performing
the test in different lengths of the corridor has implications
on the results. The current ATS/ERS recommendation
supports that the 6MWD is very sensitive to variations in

methodology, including changes in track layout and
length.6 Moreover, a recent study showed that the
difference between the two protocols could reach almost
70m apart.8 Additionally, multiple studies have attempted
to validate a shorter (less than 30m) course length for the
6MWT, resulting in a significantly smaller distance.9,10

The reasons to obtain different distance walked, if the
length of the corridor is not the same, are multiple. First,
patients slow down the walking speed when going
through the cone, which decreases the final distance.
For example, a person who walks 600m will only turn 20
times in the 30‐m corridor, but will turn 60 times in the
10‐m corridor. Additionally, if the patient is an older
adult or has balance problems, it will be even more
difficult to accelerate in each lap.11,12 These reasons have
led the ATS/ERS to recommend using a standardized
corridor of 30m or at least 20m in their clinical
guidelines.6 Furthermore, given this recommendation
dates back to 2002, it is not understandable to use circuits
shorter or longer than these standardised distances.13

Another important point refers to what the exercise
tests actually measure. The CPET is an incremental test
that measures maximum or peak exercise capacity, whereas
the 6MWT is usually a submaximal test since it is not
incremental. Although our group demonstrated that, in
patients with PH, this test represents a maximum
capacity,14 it could not be confirmed that this is the case
with all the patients evaluated by Robertson et al.,1

since approximately only half of them, showed PH. It is
likely the group with CTED, with a mean pulmonary artery
pressure of 16 ± 6mmHg, behaves like the rest of the
population and the 6MWT is a submaximal exercise.
Furthermore, our data showed that the response to exercise
in PH patients indicates cardiovascular limitation due to
increased right ventricular afterload. However, in the
supplementary material shown by Robertson et al.1 notable
differences in the hemodynamic profile of both populations
can be seen and conclusions are not so clear.

Finally, we believe that it is essential to generate
predictors of maximal capacity, particularly because of
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the high cost and sophisticated equipment the CPET
requires, making it challenging to assess maximal
exercise capacity in a low‐resource setting. However,
the validation of these equations must be very rigorous so
that reproducibility is not affected, and could be used
with complete confidence in clinical practice.

AUTHOR CONTRIBUTIONS
Rodrigo Torres‐Castro: conceptualization, writing–original
draft, writing–review and editing. Elena Gimeno‐Santos:
conceptualization, writing–original draft, writing–review and
editing. Isabel Blanco: conceptualization, writing–original
draft, writing–review and editing.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

Rodrigo Torres‐Castro1,2,3
Elena Gimeno‐Santos1,2,4

Isabel Blanco1,2,5

1Department of Pulmonary Medicine, Hospital Clínic,
University of Barcelona, Barcelona, Spain

2Institut d'Investigacions Biomèdiques August Pi i Sunyer
(IDIBAPS), Barcelona, Spain

3Department of Physical Therapy, Faculty of Medicine,
University of Chile, Santiago, Chile

4Instituto de Salud Global (ISGlobal), Barcelona, Spain
5Biomedical Research Networking Center on Respiratory

Diseases (CIBERES), Madrid, Spain

Correspondence
Rodrigo Torres‐Castro, Department of Physical

Therapy, University of Chile, Independencia 1027,
Santiago, Chile.

Email: klgorodrigotorres@gmail.com

ORCID
Rodrigo Torres‐Castro http://orcid.org/0000-0001-
7974-4333

REFERENCES
1. C Robertson L, E Oates K, J Fletcher A, Sylvester KP. The

association of six‐minute walk work and other clinical
measures to cardiopulmonary exercise test parameters
in pulmonary vascular disease. Pulm Circ. 2021;11(4):
20458940211059056.

2. Galiè N, Humbert M, Vachiery J‐L, Gibbs S, Lang I,
Torbicki A, Simonneau G, Peacock A, Vonk Noordegraaf A,
Beghetti M, Ghofrani A, Gomez Sanchez MA, Hansmann G,
Klepetko W, Lancellotti P, Matucci M, McDonagh T,
Pierard LA, Trindade PT, Zompatori M, Hoeper M, ESC
Scientific Document Group. ESC Scientific Document
Group. 2015 ESC/ERS Guidelines for the diagnosis and

treatment of pulmonary hypertension: The Joint Task Force
for the Diagnosis and Treatment of Pulmonary Hypertension
of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS): Endorsed by: Association
for European Paediatric and Congenital Cardiology (AEPC),
International Society for Heart and Lung Transplantation
(ISHLT). Eur Heart J. 2016;37(1):67–119.

3. Weatherald J, Farina S, Bruno N, Laveneziana P. Cardio-
pulmonary exercise testing in pulmonary hypertension. Ann
Am Thorac Soc. 2017;14(Suppl_1):S84–92.

4. Smith AE, Evans H, Parfitt G, Eston R, Ferrar K. Submaximal
exercise‐based equations to predict maximal oxygen uptake in
older adults: a systematic review. Arch Phys Med Rehabil.
2016;97(6):1003–12.

5. Ferrar K, Evans H, Smith A, Parfitt G, Eston R. A systematic
review and meta‐analysis of submaximal exercise‐based
equations to predict maximal oxygen uptake in young people.
Pediatr Exerc Sci. 2014;26(3):342–57.

6. Holland AE, Spruit MA, Troosters T, Puhan MA, Pepin V,
Saey D, McCormack MC, Carlin BW, Sciurba FC, Pitta F,
Wanger J, MacIntyre N, Kaminsky DA, Culver BH, Revill SM,
Hernandes NA, Andrianopoulos V, Camillo CA, Mitchell KE,
Lee AL, Hill CJ, Singh SJ. An official European Respiratory
Society/American Thoracic Society technical standard: field
walking tests in chronic respiratory disease. Eur Respir J.
2014;Dec 1 44(6):1428–46.

7. American Thoracic Society; American College of Chest
Physicians. ATS/ACCP statement on cardiopulmonary ex-
ercise testing. Am J Respir Crit Care Med. 2003;167(2):211–77.

8. Fell B, Hanekom S, Heine M. A modified six‐minute walk test
(6MWT) for low‐resource settings‐a cross‐sectional study.
Heart Lung. 2022;52:117–22.

9. Beekman E, Mesters I, Hendriks EJ, Klaassen MP,
Gosselink R, van Schayck OC, de Bie RA. Course length of
30 metres versus 10 metres has a significant influence on six‐
minute walk distance in patients with COPD: an experimental
crossover study. J Physiother. 2013;59(3):169–76.

10. Ng SS, Yu PC, To FP, Chung JS, Cheung TH. Effect of
walkway length and turning direction on the distance
covered in the 6‐minute walk test among adults over 50
years of age: a cross‐sectional study. Physiotherapy.
2013;99(1):63–70.

11. Dunn A, Marsden DL, Nugent E, Van Vliet P, Spratt NJ, Attia J,
Callister R. Protocol variations and six‐minute walk test perform-
ance in stroke survivors: a systematic review with meta‐analysis.
Stroke Res Treat. 2015;2015:484813–28.

12. Klein SR, Gulart AA, Venâncio RS, Munari AB, Gavenda SG,
Martins A, Mayer AF. Performance difference on the six‐
minute walk test on tracks of 20 and 30 meters for patients
with chronic obstructive pulmonary disease: validity and
reliability. Brazilian J Phys Ther. 2021;25(1):40–7.

13. Crapo RO, Casaburi R, Coates AL, et al. ATS statement:
guidelines for the six‐minute walk test. Am J Respir Crit Care
Med. 2002;166(1):111–7.

14. Blanco I, Villaquirán C, Valera JL, Molina‐Molina M,
Xaubet A, Rodríguez‐Roisin R, Barberà JA, Roca J. Peak
oxygen uptake during the six‐minute walk test in diffuse
interstitial lung disease and pulmonary hypertension. Arch
Bronconeumol. 2010;46(3):122–8.

2 of 2 | LETTER TO THE EDITOR

 20458940, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pul2.12129 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [13/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://orcid.org/0000-0001-7974-4333
mailto:klgorodrigotorres@gmail.com
http://orcid.org/0000-0001-7974-4333
http://orcid.org/0000-0001-7974-4333



