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INTRODUCTION

Field exercise testing has become a common tool

for the evaluation of functional exercise capacity in

patients with chronic respiratory disease and a

wide variety of medical conditions. The most

recognized and widely used test is the 6-min

walk test (6MWT), but others employed in clinical

settings include the incremental and endurance

shuttle walk tests.1–3 These tests have broad

applicability in evaluating functional capacity,

monitoring therapeutic response, and assessing

prognosis.1,2,4 Walking tests additionally have the

advantage of utilizing a natural and accepted

form of activity. With established technical stan-

dards, field walking tests have been demonstrated

to be reliable and repeatable measures. Addition-

ally walk testing carries the advantages of being

safe, easy to administer, and cost-effective due

to minimal equipment needs.1,4,5

Among walk tests, the 6MWT has been noted to

be better tolerated and more reflective of daily ac-

tivity. It has been the most extensively studied

field exercise test across respiratory diseases

including chronic obstructive pulmonary disease

(COPD), interstitial lung disease (ILD), and pulmo-

nary hypertension. It is also widely used in the

fields of pulmonary rehabilitation (PR) and lung

transplantation.3,5 This review will focus on the

performance and characteristics of 6MWT in

addition to its clinical application in various respi-

ratory diseases and lastly, emerging variations in

field walk testing.

PERFORMING THE 6-MINUTE WALK TEST

Despite guideline recommendations, there re-

mains variability in how the 6MWT is performed.

It is important to consider the rationale behind

the guidelines that describe test performance; in
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KEY POINTS

• Field exercise testing is a common tool in the evaluation of functional exercise capacity in patients

with chronic respiratory diseases.

• The 6-min walk test (6MWT) is the most commonly used and studied field test. It is both safe and

easy to administer.

• The 6MWT is highly repeatable when performed in a standardized way and provides valuable

insight on functional status, monitoring of therapeutic response, and assessing prognosis.

• Application of the 6MWT is both disease- and context-dependent.
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this case, the 2014 European Respiratory Society

(ERS)/American Thoracic Society (ATS) technical

standard for field walking tests in chronic respira-

tory disease.2 The idea is that testing should be

performed the same way every time so that

when distance walked is being compared in an in-

dividual, the difference in distance achieved can

be attributed to the patient rather than variation

in testing. Similarly, when a single 6-minute walk

distance (6MWD) is used to inform the clinician,

it is important that testing is performed in the

way consistent with studies that have produced

threshold distances for morbidity/mortality. In

other words, the 6MWD as an outcome is sensitive

to variations in methodology.2 While variations to

the guidelines may be inevitable, it is important

that a standardized protocol and procedure is

developed and utilized in practice. Performance

of the 6MWT will be discussed in brief as this

has been described extensively in many reviews

and most notably the ATS guideline published in

2002 and subsequent ERS/ATS systematic review

and technical standard for field walking tests in

2014.2,4 We will then focus on measurement prop-

erties and validity of the assessment itself.

Setup

Patient information describing preparation, reasons

why this test may be performed, and test

performance is available for the 6MWT and may be

a useful resource for patients.6 Patients should pre-

pare by taking their usual medications and refraining

from vigorous exercise on the day of testing.

Comfortable clothing and appropriate shoes for

walking are necessary. A light meal prior to testing

is acceptable, but it is recommended to avoid heavy

meals within a couple hours prior to testing. To

perform the test, additional equipment is needed.

This includes a chair (typically placed at the starting

end for the patient), sphygmomanometer, pulse ox-

imeter, stopwatch, clipboard with reporting sheet,

dyspnea, and exertion scales (ie, borg scale). Mod-

ern technology has allowed automation for parts of

the 6MWT with the use of pulse oximetry and heart

rate (HR) monitors that communicate via Bluetooth

to a tablet/pad where these data can be continu-

ously recorded and reported. Such technology

may also record time, including pauses, during

testing and can prompt the performing provider to

utilize standard instructions and statements of

encouragement throughout the test (Table 1).

Performance

The 6MWT should be performed indoors in a

non- or lightly-trafficked area. A straight and flat

corridor 30 m (or 100 feet) in length that is marked

every 3 m including bright tape and/or a cone

marking the start and turn-around points, so they

are clearly visible is necessary. Physician supervi-

sion during testing is not mandatory but may be

considered at the discretion of the pulmonary labo-

ratory medical director or supervising physician.

The patient is instructed to walk as far as possible

for 6 min. The patient may pause if needed while

time continues to accrue, and the patient may

begin walking again when they feel able. At 6 min

the test is completed and the distance is recorded

as the primary outcome measure. This is deter-

mined by counting the number of completed laps

and rounding to the nearest meter for the final par-

tial lap. Additional variables recorded include HR,

oxygen saturation by pulse oximetry, and both

perceived exertion and dyspnea. These variables

are also recorded before the test begins. The pa-

tient should also be asked why they could not

walk any further if the test is stopped before 6 min

and the reason for any pauses during testing.

Safety

The 6MWT should also be performed where a

response to an emergency can be achieved rapidly.

Abbreviations

1MWT 1-minute walk test

2MWT 2-minute walk test

6MWD 6-minute walk distance

6MWT 6-min walk test

ATS American Thoracic Society

CF cystic fibrosis

COPD chronic obstructive pulmonary

disease

CPET cardiopulmonary exercise test

CT computed tomography

CT-ILD connective tissue disease-

associated interstitial lung

disease

ERS European Respiratory Society

FEV1 forced expiratory volume in 1

second

FVC forced vital capacity.

HR heart rate

HRQoL health-related quality of life

HRR heart rate recovery

ILD interstitial lung disease

IPF idiopathic pulmonary fibrosis

MCID minimal clinically important

difference

NYHA New York Heart Association

PAH pulmonary arterial hypertension

PFT pulmonary function test

PR pulmonary rehabilitation

PVR pulmonary vascular resistance

Tele-6MWT telemetric 6-min walk test
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A crash cart should be available with supplies

including oxygen, aspirin, sublingual nitroglycerin,

and albuterol. Chest pain, staggering, diaphoresis,

pale or ashen appearance, and intolerable dyspnea

are reasons to stop testing. In the case of dyspnea

alone, this is a common reason patients may

pause on their own and walking can be resumed

when the patient feels ready to do so. Because

the 6MWT, like other field walking tests, is capable

of eliciting a peak exercise response, it is recom-

mended to utilize the same absolute and relative

contraindications for “maximal” exercise testing

(Table 2).2

Of note, since the publication in 2003 of these

contraindications, there has been a considerable

evidence base for the safety of cardiopulmonary

exercise testing in some of the populations

considered to have relative contraindications (eg,

pulmonary hypertension, hypertrophic cardiomy-

opathy, and aortic stenosis), though a decision

to proceed with testing is best made on a case-

by-case basis. Similarly, the 6MWT has been

Table 1

Standardized instruction and encouragement for 6-min walk testing

Standardized instructions for the 6MWT

The aim of this test is to walk as far as possible for 6 min. You will walk along this hallway between the

markers, as many times as you can in 6 min. I will let you know as each minute goes past, and then at

6 min I will ask you to stop where you are. 6 min is a long time to walk, so you will be exerting yourself.

You are permitted to slow down, to stop, and to rest as necessary, but please resume walking as soon

as you are able. Remember that the objective is to walk AS FAR AS POSSIBLE for 6 min, but do not run

or jog. Do you have any questions?

Standardized encouragement for the 6MWT

1 min You are doing well. You have 5 min to go.

2 min Keep up the good work. You have 4 min to go.

3 min You are doing well. You are halfway.

4 min Keep up the good work. You have only 2 min left.

5 min You are doing well. You have only 1 min to go.

6 min Please stop where you are.

If the patient stops during the test,

every 30 s once SpO2 is > 85%

Please resume walking whenever you feel able.

Abbreviations: SpO2, arterial oxygen saturation measured by pulse oximetry; 6MWT, 6-min walk test.

Reproduced with permission of the © ERS 2025. Holland AE, Spruit MA, Troosters T, et al. An official European Respi-

ratory Society/American Thoracic Society technical standard: field walking tests in chronic respiratory disease. Eur Respir J

2014; 44: 11428-1446 [https://doi.org/10.1183/09031936.00150314].

Table 2

Absolute and relative contraindications for exercise testing

Absolute Relative

Active endocarditis

Acute myocarditis or pericarditis

Symptomatic severe aortic stenosis

Uncontrolled heart failure

Acute pulmonary embolus or pulmonary infarction

Thrombosis of lower extremities

Suspected dissecting aneurysm

Uncontrolled asthma

Pulmonary edema

Room air desaturation at rest ≤85%a

Respiratory failure

Acute noncardiopulmonary disorder that may affect

exercise performance or be aggravated by exercise

(ie, infection, renal failure, thyrotoxicosis)

Mental impairment leading to inability to cooperate

Left main coronary stenosis or its equivalent

Moderate stenotic valvular heart disease

Severe untreated arterial hypertension at

rest (>200 mm Hg systolic, > 120 mm Hg

diastolic)

Tachyarrhythmia or bradyarrhythmia

High-degree atrioventricular block

Hypertrophic cardiomyopathy

Significant pulmonary hypertension

Advanced or complicated pregnancy

Electrolyte abnormalities

Orthopedic impairment that

compromises exercise performance

a Exercise patient with supplemental O2.
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utilized and performed extensively in populations

including pulmonary hypertension that might be

considered to have relative contraindications. As

such, this recommendation is in need of updating.

Oxygen

Oxygen is perhaps utilized most variably when it

comes to the 6MWT. The effects of supplemental

oxygen have been well-described during exer-

cise. Normobaric hyperoxia increases exercise

performance in healthy subjects and patients

with pulmonary hypertension.7 In COPD, oxygen

supplementation improves exercise duration,

dyspnea, and patient-centered outcomes in those

with exertional desaturation.8 For patients utilizing

long-term oxygen therapy, it should be used at the

patient’s standard flow rate and held constant

throughout the test. To make a valid comparison

in distance walked, the same rate should be

used during subsequent tests. It should also be

delivered and carried in the same way each

time. This should generally be done by the patient,

but if needed to be done by the provider they

should walk slightly behind the patient to avoid

setting the walking pace. If oxygen titration is

desired, this may be performed during a separate

test for which 6 min of walking may not be

necessary.

Continuous monitoring of pulse oximetry is rec-

ommended in the 2014 field walk testing guideline

and is a change from the optional recommenda-

tion in the 2002 6MWT guideline. It has been sug-

gested that testing should be stopped when the

SpO2 is less than 80% and to resume testing

when it increases to greater than 85%.9 This has

been challenged due to a lack of evidence for

this practice, concern about biasing or introducing

variability to the test outcome (6MWD), and the ac-

curacy of pulse oximetry itself, particularly at lower

values.10

Interpretation

The reporting of 6MWT results is an important yet

minimally discussed aspect of testing. The 6MWD

as the primary outcome variable should be re-

ported and the 6MWD as a % of predicted is

optional to report. Many reference equations

have been published to date using varying popula-

tions and methodologies. Due to the variability

seen in different equations, it is recommended

that equations should be generated and verified

in a local population if possible.2 The utility of hav-

ing such equations is unclear. There is little

evidence-base for the use of change in % pre-

dicted when assessing a meaningful change over

time. As such, the patient’s initial 6MWD serves

as a reference to subsequent tests with distances

compared over time. Therapies may be added/

changed based on 6MWD or in the case of a single

test may serve as a prognostic indicator. In addi-

tion to distance, the baseline, nadir, and end-of-

test SpO2, and HR should be reported, as well as

baseline and end-of-test symptom scores. There

is currently no recommended standardized report-

ing format beyond this. Example reports are pro-

vided in Box 1.

6-MINUTE WALK TEST MEASUREMENT

PROPERTIES

The 6MWT is a reliable and repeatable measure.

The coefficient of variation has been reported at

5% to 8% and when performed twice, the intra-

class correlation coefficient is greater than 0.70

with no identifiable differences in repeatability

across different chronic respiratory diseases.2,11

Variability will be added by course layout, length,

standardization, and use of oxygen. There are

also data showing a learning effect, which has

Box 1

Examples of 6-min walk test interpretation

Example #1:

6-min walk test

Oxygen saturation at rest on 2 L of oxygen

was 92%, pulse of 95 beats/min.

Oxygen saturation at the end of walk at

6 minutes and the nadir on 2 L of oxygen

was 84%, pulse of 142 beats/min.

Distance covered in 6 min was 155 m.

The patient paused once for 40 sec due to

dyspnea.

Perception of exertion was 8/10.

Perception of dyspnea was 10/10.

There are no prior studies for comparison.

Example #2:

6-min walk test

Oxygen saturation at rest on ambient air

was 92%, pulse of 75 beats/min.

Oxygen saturation at the end of walk at

6 minutes and the nadir on ambient air

was 86%, pulse of 125 beats/min.

Distance covered in 6 min was 205 m.

Perception of exertion was 7/10.

Perception of dyspnea was 9/10.

Since 6/1/2024 there has been a significant

increase in distance walked (160 m).
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been best described in COPD though also identi-

fied in other chronic respiratory diseases.12 In

pooled data from patients with COPD, the average

improvement on a second test was 26.3 m. In a

single study of 1514 patients with COPD, 82% of

subjects showed an improvement with an average

improvement of 27 m or 7% and a 95% confi-

dence interval of 24 to 29 m.12,13

This learning effect seems to persist at least to

3 mo though appears to become smaller in magni-

tude.14 This becomes relevant to clinical practice

when you consider that the minimal clinically

important difference (MCID)-independent of dis-

ease is between 25 to 33 m and is often quoted

as 30 m.11,12 While a detailed discussion of

MCID in 6MWT is beyond the purpose of this re-

view, MCID has played a prominent role in clinical

trials particularly in pulmonary arterial hyperten-

sion (PAH), despite change in 6MWD being a rela-

tively poor predictor of clinical outcome.15,16

Lastly, like any test, the 6MWT may be prone to

both “floor” and “ceiling” effects, where perfor-

mance is either so bad or so good that detecting

a clinically (or statistically) meaningful change be-

comes difficult. An important study showing this

came from the STRIDE-1 study group evaluating

sitaxsentan in PAH. They found a significantly

different treatment effect in patients with a 6MWD

≤450 m compared to all patients suggesting atten-

tion to this in PAH-related trials.17 The simplest

example of a ceiling effect may be in those with a

longer baseline 6MWD beyond which the distance

walked cannot be increased any further without

changing from a walk to a run.

IS THE 6-MINUTE WALK TEST A VALID

ASSESSMENT OF EXERCISE CAPACITY?

As noted, the 6MWT is a common test used to

objectively quantify functional exercise capacity

and has been used to inform the management of

patients with cardiopulmonary diseases, assess

functional response to interventions, and predict

morbidity and mortality. This biomarker has gener-

ally been praised for its low complexity and cost,

but it is important to consider what it does and

does not tell us about a given patient. For example,

this test will not inform on the often-coexisting rea-

sons for a patient’s dyspnea or reason for exercise

limitation. It is also necessary to consider that

functional capacity and exercise capacity are not

always equivalent.

The 2014 technical standard makes note of

extensive data showing validity for the 6MWD in

patients with chronic respiratory diseases and

notes relationships are strongest with measures

of maximal exercise performance and physical

activity (correlation coefficients 0.4 – 0.93).2 This

data ultimately come from patients with different

diagnoses and disease severities with most of

the data suggesting moderate correlations.

Studies in COPD, ILD, and PAH that have generally

included people with disease categorized as mod-

erate to severe have suggested that the 6MWT

may indeed be a maximal test with no differences

in peak oxygen consumption ( _VO2) or peak HR;

however, peak carbon dioxide production, peak

minute ventilation, and the peak respiratory ex-

change ratio were significantly lower in the majority

of studies these have been measured in.12 Some

correlations with 6MWD, such as diffusing capac-

ity (correlation coefficients 0.31 – 0.55) and

health-related quality of life (HRQoL) (correlation

coefficients 0.03 – 0.65) have been found overall

to be poor.2 A large study of 2096 COPD patients

showed the correlation between 6MWD and

peak work rate was 0.67 and correlations with

forced expiratory volume in 1 second (FEV1) have

ranged from 0.4 to 0.65.2,18 In PAH, 6MWD has

correlated with resting pulmonary vascular resis-

tance (PVR), resting cardiac output, New York

Heart Association (NYHA) functional class,

HRQoL, and upon treatment with changes in

PVR, cardiac index, and HRQoL.19–21 Despite

this, in a meta-analysis evaluating PAH treatments,

6MWD did not predict clinical events and 6MWD

has been suggested to be a modest surrogate

endpoint for clinical events accounting for 22.1%

of the treatment effect in this population.15,21

More recent work out of the COPD Biomarkers

Qualification Consortium found lower reported

peak Borg leg effort, peak Borg dyspnea, and

lower peak HRs during 6MWT than incremental

or constant work rate exercise testing. This sug-

gests that the 6MWT may not be a good maximal

test or measure of exercise endurance as has

been suggested in the past.22 It has also been

noted that the 6MWT does not respond to blinded

interventions that improve the physiologic ability to

exercise in a study of 4856 COPD patients where

no benefit on 6MWD was seen at 6 mo or 1 y in pa-

tients on placebo or active agents.23

The 6MWT has a large literature base in regard

to prognostic information, particularly in chronic

respiratory diseases. Mean thresholds associated

with mortality have been described from studies

in COPD (317 m), ILD (254 m), PAH (337 m), and

in patients with other chronic lung diseases or

listed for lung transplantation (294 m).12 While

6MWD has been the primary outcome variable,

some others have also been described including

oxygen saturation, chronotropic response, and

HR recovery. HR recovery (HRR) at 1 min in

particular has been well-described in idiopathic
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pulmonary fibrosis (IPF) patients and has been

associated with mortality and presence of pulmo-

nary hypertension.24,25

Ultimately, the 6MWT may or may not be a

maximal exercise test depending on the disease

severity and comorbid conditions. It therefore

may be better described as a test of functional ca-

pacity and is a useful objective means to measure

changes over time. While a simple test in theory,

the utility of the 6MWT in clinical practice varies

by disease, and as a result, its application has

become complex.

APPLICATION TO PULMONARY ARTERIAL

HYPERTENSION

PAH is a progressive and fatal disease character-

ized by increased PVR leading to right ventricular

failure. PAH imposes significant limitations on ex-

ercise capacity and quality of life, underscoring

the critical need for effective evaluation and man-

agement strategies. The 6MWT has been an

important tool for assessing functional status and

guiding therapeutic decisions in the management

of PAH.26 The 6MWD correlates with key invasive

parameters, such as baseline cardiac output, total

PVR, and mean right atrial pressure. Correlations

have also been observed between 6MWD and car-

diopulmonary exercise test (CPET) variables,

including peak _VO2, oxygen pulse, and ventilatory

efficiency ( _VE/ _VCO2 slope) though validation of

predictive equations has shown variable agree-

ment and appears to have limited clinical

applicability.20,27

The 6MWD is commonly used in risk stratifica-

tion of group 1 PAH patients upon diagnosis and

follow-up evaluations that helps to guide thera-

peutic decisions. It can be found in the French

Noninvasive Criteria, COMPERA 2, REVEAL 2.0,

REVEAL Lite 2, and the 2022 European Society

of Cardiology/European Respiratory Society

(ESC/ERS) Guidelines risk stratification table.

While the 6MWT is not a mandatory variable for

inclusion in all, it is required to calculate a risk

score for COMPERA 2 (4-risk strata), which is rec-

ommended for use in all follow-up evaluations by

the current iteration of the European pulmonary

hypertension guidelines (Table 3).28,29

Shorter 6MWD at baseline is independently

linked to increased mortality risk.30 Prior studies

have identified an MCID for 6MWD in PAH of

approximately 33 m and are correlated with signif-

icant improvement in quality of life for treatment-

naive patients.15,31 Consequently, the 6MWD has

been a cornerstone in numerous clinical pharma-

ceutic trials targeting PAH, serving as a critical ef-

ficacy endpoint.32–35

While pharmaceutic treatments have led to im-

provements in 6MWD, these enhancements do not

necessarily correlate with subjective improvements

in patient well-being. A notable meta-analysis

reviewing 22 randomized trials revealed that ad-

vancements in 6MWD did not consistently predict

better clinical outcomes, such as reductions in all-

cause mortality, hospitalizations for PAH, or the

need for lung transplantation.36 It has been sug-

gested that absolute values of 6MWD associated

with a better prognosis may be better targets for

assessing therapeutic efficacy.11,37,38 Both 380 m

and 440 m thresholds have been described, the

latter from the Registry to Evaluate Early and

Long-term Pulmonary Arterial Hypertension Dis-

ease Management (REVEAL).37,38 Lastly, HRR has

also been described in PAH after 6MWT perfor-

mance with an HRR at 1 min less than 16beats asso-

ciated with a shorter time to clinical worsening.39

Table 3

Variables used to calculate the simplified 4-strata risk-assessment tool

Determinants of Prognosis Low Risk Intermediate-Low Risk Intermediate-High Risk High Risk

Points assigned 1 2 3 4

WHO-FC I or IIa - III IV

6MWD, meters >440 320–440 165–319 <165

BNP or NT-proBNP, ng/L <50

<400

50–199

300–649

200–800

650–1100

>800

>1100

Abbreviations: 6MWD, 6-min walking distance; BNP, brain natriuretic peptide; NT-proBNP, N-terminal pro-brain natri-

uretic peptide; WHO-FC, World Health Organization functional class. Risk is calculated by dividing the sum of all grades

by the number of variables and rounding to the next integer.
a WHO-FC I and II are assigned 1 point as both are associated with good long-term survival.

Marc Humbert et al., ESC/ERS Scientific Document Group, 2022 ESC/ERS Guidelines for the diagnosis and treatment of

pulmonary hypertension: Developed by the 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 the International

Society for Heart and Lung Transplantation (ISHLT) and the European Reference Network on rare respiratory diseases

(ERN-LUNG)., European Heart Journal, 43 (38), 7 October 2022, 3618–3731, https://doi.org/10.1093/eurheartj/ehac237.
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While the 6MWD remains a valuable tool in PAH

research, its limitations underscore the necessity

for complementary assessments in evaluating

treatment response and disease progression. An

argument has been made that established risk

stratification tools, which generally incorporate

6MWD as a variable, should be considered as

endpoints in PAH clinical trials.40 Addressing the

“ceiling effect” and ensuring the inclusion of

diverse patient populations in clinical trials are

crucial steps in developing a more holistic under-

standing of PAH treatments’ efficacy.

APPLICATION TO INTERSTITIAL LUNG

DISEASE

ILDs are a heterogenous group of disorders char-

acterized by fibrosis of the lung parenchyma, ulti-

mately causing restrictive lung pathology and

impaired gas exchange. Despite the absence of

standardized guidelines for monitoring disease

progression and severity in ILD, the 6MWT has

emerged as a valuable tool for evaluating patient

prognosis, alongside other assessments like pul-

monary function tests (PFTs) and chest computed

tomography (CT).

The utility of the 6MWT has been extensively

validated in IPF. IPF remains the most prevalent

subtype of ILD characterized by its progressive

nature and significant morbidity and mortality.

Analysis of data from the INSPIRE trial and CA-

PACITY cohort have established the 6MWT as a

reliable and valid measure of exercise capacity

in IPF patients. 6MWD has been shown to corre-

late with lung function parameters (forced vital ca-

pacity [FVC], single-breath diffusing capacity for

cabron monoxide [DLCO], FEV1) and patient-

reported outcomes, including dyspnea and

health-related quality of life.41,42 Notably, shorter

baseline 6MWD (<250 m) and decreases over

time have been strongly associated with signifi-

cantly increased mortality, giving prognostic value

to 6MWT in IPF. Dubois and colleagues found that

a 50 m or greater decline in 6MWD over 6 mo was

associated with increased mortality at 6 mo in IPF

while others have found an MCID of 22 to

45 m.41–43 Findings from these trials and subse-

quent studies emphasize a significant correlation

between shorter walk distances and higher mor-

tality rates. Specifically, Lederer and colleagues

found that walking less than 207 m is particularly

predictive of mortality within a 6-mo period.44

Additionally, factors, such as degree of desatura-

tion during testing, impaired chronotropic

response, and abnormal HRR have been shown

to be associated with decreased survival in

IPF.25,45–47

The utility of 6MWT has also been evaluated in

other ILD subtypes including connective tissue

disease-associated ILDs (CTD-ILD), sarcoidosis,

and hypersensitivity pneumonitis, among others.

Despite variable 6MWD reported across these

ILDs, the degree of desaturation post-exercise re-

mains a consistent prognostic marker for mortality

across all ILD subtypes, akin to its role in IPF.

Since the 6MWT is a simple and low-cost tool, it

is useful to assess the severity and progression

of ILD without the radiation required for serial

chest CT.48

In CTD-ILDs, the presence of musculoskeletal

symptoms, such as joint pain and peripheral

vascular disease, may influence exercise capacity,

leading to weaker correlations between PFT out-

comes and walk distances. Pain is a frequent

reason for stopping the test prematurely.49 This

suggests that while the 6MWT’s endpoints may

need to be tailored to each ILD subgroup, its over-

all value in assessing disease severity and prog-

nosis remains relevant.

APPLICATION TO CHRONIC OBSTRUCTIVE

PULMONARY DISEASE

COPD remains one of the leading causes of

morbidity and mortality worldwide.50 While severity

of COPD is assessed by measuring airflow limita-

tion by FEV1, spirometry measures alone have lim-

itations in predicting functional status and survival

outcomes in COPD patients.51 In 2004, Celli and

colleagues developed the BODE index, a now

widely used predictive index in COPD patients to

predict mortality. It combines body mass index,

airway obstruction (measured by FEV1% pre-

dicted), dyspnea, and exercise capacity (measured

by 6MWD) (Table 4).52 This index has proven

more effective than FEV1 alone in predicting hospi-

talization and mortality53,54 As such, 6MWD plays

an important role in assessing disease severity in

COPD.

Shorter 6MWD has been consistently associ-

ated with reduced quality of life.55–57 It also pre-

dicts increased mortality risk in patients with

COPD and has actually been shown to be the

strongest predictor of all-cause mortality in this

patient group.58–60 Polkey and colleagues have

defined an MCID of 30 m for the 6MWD in

COPD, emphasizing the clinical relevance of

even modest changes over time.61 A retrospective

analysis of 14,497 COPD patients identified a

6MWD threshold of less than 350 m as indicative

of increased risk for hospitalization and mortal-

ity.23 The rate of 6MWD decline remains a sensi-

tive indicator even in advanced stages of COPD

where FEV1 changes may plateau.62 Given these
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associations, 6MWT is frequently incorporated as

an outcome measure in clinical trials evaluating

therapeutics for COPD.63 It also guides manage-

ment as COPD patients are referred for lung trans-

plant at a BODE index of 5 to 6 and listed once

BODE index is greater than 7.64,65

While the 6MWT remains an important assess-

ment and prognostic tool several studies demon-

strated that several factors may affect walk

distance in COPD.66 These include sensation of

dyspnea, weight, oxygen use, and notably pres-

ence of depressive symptoms.67 Studies have

also demonstrated significant variability in 6MWD

performance across COPD severity stages. Lastly,

the 6MWT is likely inferior to cardiopulmonary ex-

ercise testing at assessing exercise capacity in

milder stages of COPD.68,69

APPLICATION TO LUNG TRANSPLANTATION

The 6MWD remains an important component of

the lung composite allocation score system, which

determines the urgency and priority for patients

awaiting transplantation replacing the lung alloca-

tion score in March 2023. In ILD patients, specific

criteria, such as desaturation below 88%, a walk

distance less than 250 m, or a decline of over

50 m in 6MWD over 6 mo, are considered indica-

tions for transplant referral.70 Similar benchmarks

are set for cystic fibrosis (CF) and PAH patients,

with 6MWD thresholds for listing being less than

400 m and less than 350 m respectively.70 As pre-

viously noted, the 6MWT is a component of the

BODE index, which also helps in guiding lung

transplant referrals in COPD. Historically, candi-

dates for lung transplantation who walk 150 m or

less during the 6MWT were allocated additional

points within the lung allocation score (LAS)

system.71,72

Lederer and colleagues specifically evaluated

6MWT distance in IPF patients with advanced dis-

ease listed for lung transplant and found that

shorter walk distances predicted increased waitlist

mortality.44 Similarly, Kuwat and colleagues’s ex-

amination of ILD patients identified a 6MWD under

350 m as carrying a 67% risk of death prior to

transplantation.73 Studies have also shown similar

associations between lower 6MWD and survival in

patients with CF and PAH awaiting transplant.74,75

Martinu and colleagues performed a prospective

2-center analysis on utility of 6MWD in lung trans-

plant candidates as predictor of pre- and post-

transplant survival. They established that 6MWD

is a significant predictor of mortality in patients

awaiting transplant, even after adjusting for covari-

ates including disease severity and disease type.

Walk distance was also shown to predict survival

post-transplant.76 Their findings, corroborated by

Castleberry and colleagues, demonstrated that

longer pre-transplant 6MWD is significantly associ-

ated with better post-transplant survival outcomes,

even after adjusting for various risk factors

and across different disease types.77 Therefore,

6MWT can be used to determine transplant ur-

gency, guide rehabilitation efforts pre-operatively,

and monitor post-operative recovery.

APPLICATION TO PULMONARY

REHABILITATION

6MWT is used to assess changes in functional ca-

pacity during PR. Most PR programs obtain a

baseline 6MWD prior to initiating PR. A practice

6MWT should be performed prior to baseline

assessment to prevent improvements in 6MWD

over time due to learning.78

In COPD patients, multiple meta-analyses have

shown that 6MWD improves after PR.79,80 A sys-

temic review on training programs in ILD patients

also showed improvement in 6MWD with PR.81

EMERGING MEASURES IN FIELD EXERCISE

TESTING

In the original study introducing the 6MWT by

Butland and colleagues, the authors reported

Table 4

Calculation of BODE index

Variable

BODE Index Points

0 1 2 3

FEV1% predicted ≥ 65 50 – 64 36 – 49 ≤ 35

6MWD (m) ≥ 350 250 – 349 150 – 249 ≤ 149

mMRC dyspnea scale 0–1 2 3 4

Body-mass index > 21 ≤ 21

The possible point ranges from 0 to 10.

Abbreviation: m, Meters.
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that a 2-minute walk test (2MWT) was a similar

measure of exercise tolerance while also noting

that “shorter times are easier for both patient and

investigator”.82 With a focus on patient-centered

testing, shorter tests including 2MWTs and more

recently 1-minute walk tests (1MWTs) have been

evaluated due to frequent time and space limita-

tions often encountered in clinical settings. Both

the 2-min and 1-min walk tests are performed in

the same fashion as 6MWT but with shorter

allotted time for walking.

The 2MWT has been shown to be a reliable mea-

sure of functional exercise capacity across multiple

conditions including multiple sclerosis, spinal cord

injuries, post-cardiac surgery, and COPD.83–85

It has also demonstrated a high correlation to

6MWT in a general population (r = 0.97) and pa-

tients with COPD (r = 0.94).85,86 Additionally in

COPD, 2MWT is also correlated with peak _VO2

though with a weaker association compared to

6MWT. Importantly, in frail geriatric populations, a

2MWT may be better tolerated and more often

completed than a 6MWT.87

There is also growing interest in shorter walk

tests that could feasibly be performed by patients

in the community. In this context, 1MWTs have

more recently been evaluated in pulmonary condi-

tions. A prospective community-based study in

patients with PAH and ILD found 1MWD was high-

ly correlated with 6MWD (r = 0.86) and moderately

correlated with quality-of-life measures and 3-y

mortality. The majority of participants in the study

preferred shorter duration walk tests and out-of-

hospital testing.88

Telemetric 6MWT (Tele-6MWT) has been studied

particularly in heart failure but also in a wide range

of circumstances and conditions including cardiac

rehabilitation, COPD, PAH, pre-transplantation,

and post-hospitalization monitoring.89,90 During

and after the COVID-19 pandemic, there has

been increased interest in further evaluating tele-

6MWT given the need for out-of-hospital based

options. In heart failure populations, tele-6MWT

has demonstrated strong correlation with hospital

or clinic based 6MWT (r = 0.80–0.90) and similar

prognostic characteristics in regard to clinical out-

comes including heart failure-related hospitaliza-

tions.89,90 Similar correlations were also seen with

Tele-6MWD in PAH patients compared to tradition-

ally obtained 6MWD (r = 0.89 – 0.93).91,92 The

advantages of tele-6MWT are numerous including

convenience, cost savings, and importantly,

potential for increased accessibility to patients

with time or travel restrictions.93 There also remain

several limitations, chief of which is standardiza-

tion. Tele-6MWT practices and study protocols

vary widely on supervision of testing, clinical

parameters monitored and timing of monitoring,

equipment, and data connectivity require-

ments.89,93,94 Additionally, there remains the ques-

tion of adherence if tele-6MWT is used for

monitoring. In studies in which tele-6MWT did not

have an in-person monitor and multiple tests were

requested, there were notable decreases in adher-

ence to testing.91,92 Overall, tele-6MWT remains a

developing tool that may carry important future

clinical and research utility.

SUMMARY

The 6MWT is the most widely recognized and used

field walking test in clinical medicine. The test is

highly repeatable when performed in standardized

fashion and gives valuable insight on functional

status, monitoring of therapeutic response, and

assessing prognosis. It is best described as a

measure of functional capacity while application

is disease and context-dependent.

CLINICS CARE POINTS

• The 6MWT is the most used field exercise test

in medicine and appropriate use requires a

thorough understanding of test performance

and test characteristics.

• To minimize variability the 6MWT should be

performed in a standardized fashion based

upon published guidelines.

• Application of test results is context and

disease-specific. Results can be used to inform

on prognosis and in the assessment of thera-

peutic response.
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35. Galiè N, Brundage BH, Ghofrani HA, et al. Tadalafil

therapy for pulmonary arterial hypertension. Circula-

tion 2009;119(22):2894–903.

36. Savarese G, Paolillo S, Costanzo P, et al. Do

changes of 6-minute walk distance predict clinical

events in patients with pulmonary arterial hyperten-

sion? A meta-analysis of 22 randomized trials.

J Am Coll Cardiol 2012;60(13):1192–201.

37. Benza RL, Miller DP, Gomberg-Maitland M, et al. Pre-

dicting survival in pulmonary arterial hypertension:

insights from the registry to evaluate early and

long-term pulmonary arterial hypertension disease

management (REVEAL). Circulation 2010;122(2):

164–72.

38. Sitbon O, Humbert M, Nunes H, et al. Long-term

intravenous epoprostenol infusion in primary pulmo-

nary hypertension: prognostic factors and survival.

J Am Coll Cardiol 2002;40(4):780–8.

39. Minai OA, Gudavalli R, Mummadi S, et al. Heart rate

recovery predicts clinical worsening in patients with

pulmonary arterial hypertension. Am J Respir Crit

Care Med 2012;185(4):400–8.

40. Hoeper MM, Pausch C, Olsson KM, et al. Prognostic

value of improvement endpoints in pulmonary arte-

rial hypertension trials: a COMPERA analysis.

J Heart Lung Transplant 2022;41(7):971–81.

41. du Bois RM, Weycker D, Albera C, et al. Six-minute-

walk test in idiopathic pulmonary fibrosis: test vali-

dation and minimal clinically important difference.

Am J Respir Crit Care Med 2011;183(9):1231–7.

42. Nathan SD, du Bois RM, Albera C, et al. Validation of

test performance characteristics and minimal clini-

cally important difference of the 6-minute walk test

in patients with idiopathic pulmonary fibrosis. Respir

Med 2015;109(7):914–22.

43. Holland AE, Hill CJ, Conron M, et al. Small changes

in six-minute walk distance are important in diffuse

parenchymal lung disease. Respir Med 2009;103-

(10):1430–5.

44. Lederer DJ, Arcasoy SM, Wilt JS, et al. Six-minute-

walk distance predicts waiting list survival in idio-

pathic pulmonary fibrosis. Am J Respir Crit Care

Med 2006;174(6):659–64.

45. Lettieri CJ, Nathan SD, Browning RF, et al. The

distance-saturation product predicts mortality in

idiopathic pulmonary fibrosis. Respir Med 2006;100-

(10):1734–41.

46. Flaherty KR, Andrei AC, Murray S, et al. Idiopathic

pulmonary fibrosis: prognostic value of changes in

physiology and six-minute-walk test. Am J Respir

Crit Care Med 2006;174(7):803–9.

47. Hallstrand TS, Boitano LJ, Johnson WC, et al. The

timed walk test as a measure of severity and survival

in idiopathic pulmonary fibrosis. Eur Respir J 2005;

25(1):96–103.

48. Hu ZW, Gao L, Yu Q, et al. Use of 6-minute walk test

for assessing severity of interstitial lung disease: an

observational study. Sarcoidosis Vasc Diffuse Lung

Dis 2023;40(2):e2023013.

49. Garin MC, Highland KB, Silver RM, et al. Limitations to

the 6-minute walk test in interstitial lung disease and

pulmonary hypertension in scleroderma. J Rheumatol

2009;36(2):330–6.

50. Murray CJ, Lopez AD. Measuring the global burden

of disease. N Engl J Med 2013;369(5):448–57.

51. Celli BR. Predictors of mortality in COPD. Respir

Med 2010;104(6):773–9.

52. Celli BR, Cote CG, Marin JM, et al. The body-mass

index, airflow obstruction, dyspnea, and exercise

capacity index in chronic obstructive pulmonary dis-

ease. N Engl J Med 2004;350(10):1005–12.

53. Ong KC, Earnest A, Lu SJ. A multidimensional

grading system (BODE index) as predictor of hospi-

talization for COPD. Chest 2005;128(6):3810–6.

54. Cote CG, Pinto-Plata VM, Marin JM, et al. The modi-

fied BODE index: validation with mortality in COPD.

Eur Respir J 2008;32(5):1269–74.

55. Sarkar SK, Basuthakur S, Das SK, et al. Evaluation of

correlation of BODE index with health-related quality

of life among patients with stable COPD attending a

tertiary care hospital. Lung India 2015;32(1):24–8.
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