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Background: It is uncertain whether the effort and expense of performing a second walk for the
6-min walk test improves test performance. Hence, we attempted to quantify the improvement in
6-min walk distance if an additional walk were to be performed.

Methods: We studied patients consecutively enrolled into the National Emphysema Treatment
Trial who prior to randomization and after 6 to 10 weeks of pulmonary rehabilitation performed
two 6-min walks on consecutive days (N =396). Patients also performed two 6-min walks at
6-month follow-up after randomization to lung volume reduction surgery (n = 74) or optimal
medical therapy (n = 64). We compared change in the first walk distance to change in the second,
average-of-two, and best-of-two walk distances.

Results: Compared with the change in the first walk distance, change in the average-of-two
and best-of-two walk distances had better validity and precision. Specifically, 6 months after
randomization to lung volume reduction surgery, changes in the average-of-two (r =0.66
vs r=0.58, P =.01) and best-of-two walk distances (r =0.67 vs r =0.58, P =.04) better corre-
lated with the change in maximal exercise capacity (ie, better validity). Additionally, the variance
of change was 14% to 25% less for the average-of-two walk distances and 14% to 33% less for
the best-of-two walk distances than the variance of change in the single walk distance, indicating
better precision.

Conclusions: Adding a second walk to the 6-min walk test significantly improves its performance
in measuring response to a therapeutic intervention, improves the validity of COPD clinical trials,
and would result in a 14% to 33% reduction in sample size requirements. Hence, it should be
strongly considered by clinicians and researchers as an outcome measure for therapeutic inter-
ventions in patients with COPD. CHEST 2012; 142(6):1545-1552

Abbreviations: 6MWT = 6-min walk test; CPET = cardiopulmonary exercise testing; LVRS = lung volume reduction
surgery; NETT = National Emphysema Treatment Trial; OMT = optimal medical therapy

he 6-min walk test (6MWT) is a simple and inex-

pensive test that is increasingly used to measure
impairment in exercise capacity because of respira-
tory, cardiovascular, and neurologic disease.' Unlike
some other effort-dependent tests, such as spirom-
etry, where performing multiple efforts significantly
improves the quality of test results and is standard
practice, there is no consensus regarding the use of
multiple or practice walks during the 6MWT.%15
Currently, the standard BMWT includes only one walk
per test,'620 and the most recent American Thoracic
Society recommendations state that “a practice walk
is not needed in most clinical settings but should be
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considered.” Notably, the investigators who first devel-
oped the BMWT recommended—without providing
concrete data—that patients should perform multiple
or practice walks because walk distances became
reproducible only after the second or third effort.2-2

Performing more than one walk per 6MWT has
potential advantages and disadvantages. Unlike the first
walk, subsequent walks are less likely to contain ran-
dom error because patients are better able to follow
instructions, can better pace themselves, and have
less anxiety.2242 A more significant advantage is that
changes in walk distance after clinical interventions
may more closely represent the true change in the
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patients” exercise capacity; that is, it would be more
valid and contain less random error (be more precise).?2
The disadvantage would be the increased cost and
effort to perform an additional walk.

Therefore, we compared the validity and preci-
sion of changes in 6MWT results using a single walk
vs two walks per walk test. We hypothesized that add-
ing a walk would substantially improve the validity
and precision of test results.

MATERIALS AND METHODS

National Emphysema Treatment Trial

The National Emphysema Treatment Trial (NETT) was a ran-
domized clinical trial comparing lung volume reduction surgery
(LVRS) with optimal medical therapy (OMT) for the treatment
of advanced emphysema. A detailed design of this trial has been
published previously.2” The study was approved by the institu-
tional review boards of all the individual study sites.3?” The major
enrollment criteria were bilateral emphysema judged suitable for
LVRS, FEV, =45% predicted, residual volume =150% predicted,
Paco,=60 mm Hg (=55 mm Hg in Denver, Colorado), and
absence of clinical pulmonary hypertension.

At enrollment (baseline), patients completed a 6MWT, a
symptom-limited incremental cardiopulmonary exercise test
(CPET) using a cycle ergometer, spirometry, an assessment of
lung volumes using body plethysmography, and two quality-of-life
instruments (St. George’s Respiratory Questionnaire and University
of California, San Diego, Shortness of Breath Questionnaire). These
tests were repeated after all patients underwent 6 to 10 weeks of
pulmonary rehabilitation and subsequently at 6 months, 12 months,
and yearly after they were randomized to LVRS or OMT.

Manuscript received November 1, 2011; revision accepted April 23,
2012.

Affiliations: From the Emphysema Research Center (Drs Chandra
and Sciurba and Mr Slivka), Division of Pulmonary and Critical
Care Medicine, University of Pittsburgh, Pittsburgh, PA; Division
of Pulmonary and Critical Care Medicine (Dr Wise), Johns Hopkins
University School of Medicine, Baltimore, MD; Department of
Medicine (Drs Kulkarni and Reilly), University of Pittsburgh
Medical Center, Pittsburgh, PA; Division of Pulmonary and Critical
Care Medicine (Dr Benzo), Mayo Clinic, Rochester, MN; Division
of Pulmonary and Critical Care Medicine (Dr Criner), Temple
University School of Medicine, Philadelphia, PA; Division of Pul-
monary Sciences and Critical Care Medicine (Dr Make), National
Jewish Medical and Research Center, Denver, CO; Department
of Medicine and Family and Preventive Medicine (Dr Ries), Uni-
versity of California, San Diego, CA; and Division of Pulmonary
and Critical Care Medicine (Dr Martinez), University of Michigan
Medical Center, Ann Arbor, M1.

Funding/Support: The National Emphysema Treatment Trial
(NETT) is supported by contracts with the National Heart,
Lung, and Blood Institute [NOIHR76101 through NOIHR76119,
P50HIL.084948]; the Centers for Medicare & Medicaid Services;
and the Agency for Healthcare Research and Quality. This article
is subject to the National Institutes of Health public access policy
(http://Awww.nhlbi.nih.gov/funding/policies/public-access.htm).
Correspondence to: Frank C. Sciurba, MD, FCCP, Kaufmann Bldg,
Ste 1211, 3471 Fifth Ave, Pittsburgh, PA 15213; e-mail: sciurbafc@
upmc.edu

© 2012 American College of Chest Physicians. Reproduction
of this article is prohibited without written permission from the
American College of Chest Physicians. See online for more details.
DOI: 10.1378/chest.11-2702

1546

Patient Cohort

Of the 1,218 patients randomized in NETT, the first 396 per-
formed two walks on consecutive days for the 6MWT, once at base-
line and once after 6 to 10 weeks of pulmonary rehabilitation (Fig 1).
Of the 396 patients, 138 also performed two 6-min walks for the
6MWT 6 months postrandomization (74 randomized to LVRS and
64 to OMT) (Fig 1). The remaining 822 of the 1,218 patients did a
single walk for each 6MWT because of a protocol modification
during the trial that eliminated the additional walk to reduce proto-
col burden; hence, these patients were not included in the analysis.
The number of patients with two 6-min walks for the 6MWT at
12 months or beyond was insufficient for inclusion in this analysis.

6MWT Procedure

Participants underwent CPET on the day before the first of
two walk tests. Prior to the walk, a simple (1-2 miles/h) treadmill
study was done to determine supplemental oxygen requirement
for the 6GMWT.2” This was done by adjusting the oxygen concen-
tration of inspired air to maintain the oxygen saturation of arte-
rial blood at >90% while the patient walked on a treadmill, on
a level grade, at 1 mph.>”

During the walk, research staff walked behind the participant,
carried the oxygen delivery system if required (different from cur-
rent American Thoracic Society guidelines), and provided scripted
instructions at 1-min intervals. After 6 min, the participant was told
to stop, and the walk distance was recorded. The walk was then
repeated the following day.

Statistical Analysis

The difference from baseline to postrehabilitation for each of
the parameters (6MWT, CPET, pulmonary function studies, and
quality-of-life scores) was calculated for each patient as follows:
AREHAB = (postrehabilitation) — (baseline) (Fig 1). Similarly, the
difference in these parameters between the prerandomization and
the 6-month postrandomization visits was calculated for patients
randomized to LVRS (ALVRs) and OMT (AomT). The prerandom-
ization values for the LVRS and OMT analyses were the 6MWT
distances at the postrehabilitation visit, not the distances at baseline.

We analyzed all the different ways of interpreting change in walk
distance when an additional walk was performed, including changes
in the second, average-of-two, and best-of-two walk distances. These
were compared against change in the first walk distance, that is,
the walk distance that would have been obtained if the single
walk BMWT had been performed. For example, if a patient walked
1,000 and 1,200 ft on the first and second walks of the baseline
6MWT, respectively, and 1,400 and 1,300 ft for the first and second
walks on the postrehabilitation 6MWT, respectively, the first-walk
A6MWTREHAB would be 1,400 — 1,000 =400 ft, the second-walk
A6MWTREHAB would be 1,300 — 1,200 = 100 ft, the average-of-
two ABMWTREHAB would be 1,350 — 1,100 =250 ft, and the
best-of-two AGMWTREHAB would be 1,400 — 1,200 = 200 ft.

To compare the precision of the first-walk AGMWT with the
second-walk, average-of-two, and best-of-two AGBMWTs, we com-
pared the variance (square of the SD) of these AGMWTs with one
another after each intervention in NETT (AREHAB, ALVRS, and
Aomt). To understand how changes in precision would affect the
feasibility of future clinical trials that use AGMWT as the end
point, the variances were used for sample size calculations of a
future clinical trial, assuming typical design parameters (to detect
a AGBMWT of 131.2 ft [40 m] after a therapeutic intervention in a
cohort of patients with a two-tailed a of .05).2 Power curves were
plotted to summarize the results.

To examine validity of the AGMWT, the change in maximal
watts on CPET postintervention (ACPET) was used as the gold
standard measure of change in exercise capacity.23! We compared
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the strength of the correlation between the first-walk AGMWTLVRS
and ACPETLVRs, with the strength of each correlation among
the second-walk, best-of-two, and average-of-two AGMWTLVRS
and ACPETLVRS using Steiger Z statistic.? Scatterplots with fitted
regression lines were used to display the results.

All analyses were performed using STATA version 10.0
(StataCorp LP) statistical software. For comparing continuous
variables, the ¢ test was used. Statistical significance was defined
as a two-tailed P <.05.

RESULTS

Table 1 summarizes the baseline characteristics
of all 396 patients included in the study. E-Table 1
compares the 396 patients who performed the 6MWT
at baseline and after rehabilitation and a subset of
138 patients who were followed for 6 months after
randomization to LVRS or OMT (Fig 1). The baseline
characteristics of these two groups were comparable
(P>.05). E-Table 2 describes the number of patients
who needed supplemental oxygen during the walk
and the mean oxygen flow rate provided. At the base-
line visit, the second walk distance was longer than
the first walk distance for 70% of the participants,
with a median difference of 65 ft [interquartile range,
3-138 ft; P = .002] between the two walks.

Validity of the A6MWT

The AGMWT and other tests after each intervention
in NETT are summarized in Table 2. Compared with
rehabilitation, LVRS produced much-larger improve-
ments in exercise capacity, spirometry, and quality-
of-life scores (P <.0001 when comparing AREHAB
and ALVRs) (Table 2). These changes were best
reflected by the best-of-two walk distance, which sig-
nificantly increased after LVRS compared with after
rehabilitation (P =.02), unlike the change in the first
walk distance (P> .05).

The correlations between change in walk distance
and other parameters with LVRS are summarized in

Six month
A _~ Follow up after
LVRS " LVRS
Baseline AREHAB Randomization e
measurement ,, after 6-10
at enrollment weeks‘ {.‘f f
rehabilitation .
n=39% =139 Six month
Aovr Follow up after
., optimal
medical
therapy
n=64

FIGURE 1. Layout of the National Emphysema Treatment Trial
showing timing of measurements, sample sizes for the current
analysis, and differences that were calculated using data from
different time points. Beyond the 6-mo follow-up visit, there
were too few patients with two walks per 6-min walk test for a
meaningful analysis. LVRS = lung volume reduction surgery;
OMT = optimal medical therapy; REHAB = rehabilitation.
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Table 3. These correlations were moderately, but con-
sistently stronger for the second-walk, average-of-two,
and best-of-two AGMWT vs the first-walk AGMWT,
except for quality-of-life scores where they were
comparable (Table 3). The best-of-two and average-
of-two AGMWTLVRS correlated significantly better
than the first-walk AGMWTLVRS with ACPETLVRS
(P=.04 for best of two and P=.01 for average of two)
(Table 3). The average-of-two AGMWTLVRS also cor-
related significantly better with AFEV,LVRs than the
first-walk AGMWTLVRS (P = .03).

The correlations are visually depicted in Figure 2.
The scatter was closer to the regression line, and the
confidence bands were narrower for predicted changes
when using the best-of-two AGMWTLVRS compared
with first-walk AGMWTLVRS. None of the changes in
walk distances correlated with changes in exercise
capacity, pulmonary function tests, or quality-of-life
scores during rehabilitation or in the medical therapy
arm of NETT (all r<0.2).

Precision of A6GMWT

The mean and SDs for change in first, second,
average-of-two and best-of-two walk distances after
each intervention in NETT are summarized in Table 2.
The SD change in the second, average-of-two, and
best-of-two walk distances were consistently lower
compared with change in first walk distance. This
reduction was the largest for the best-of-two walk dis-
tance, the variance of which was lower by 14% after
rehabilitation, 14% after LVRS, and 33% after OMT
compared with the variance of the first walk distance.
Hence, replacing the first walk distance with the best-
of-two walk distance would reduce the required sample
size by 14% to 33% for clinical trials that use change in
walk distance as the end point (Fig 3) because the
sample size required for a clinical trial is directly pro-
portional to the variance of the end point. This reduc-
tion in sample size would apply to trials that compare
before and after GMWT results in a single cohort of
patients or that compare A6MWT in patients random-
ized one-to-one to two arms (ie, a parallel-arm random-
ized clinical trial). Sample size requirements would also
be reduced for trials that use more-complex designs
and can be calculated using the relevant formulas.

Di1scussioN

The 6MWT is increasingly being used as a mea-
sure of exercise capacity to test the efficacy of thera-
peutic interventions for COPD and other chronic
diseases. 91112162029 Although previous studies and stan-
dardized guidelines recommend multiple efforts for
other common effort-dependent tests, such as spirom-
etry, the merits of performing multiple walk distances
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Table 1—Baseline Characteristics of Participants Included in the Current Analysis

Characteristic Full Cohort Female Participants Male Participants
No. (%) 396 152 (38.3) 244 (61.6)
Age,y 68.0 (65.0-71.0) 67.7 (65.0-70.4) 68.1 (64.4-71.0)
BMI, kg/m? 244 (21.9-27.1) 23.7 (21.2-26.5) 24.7 (22.2-27.4)
FEV,, % predicted 26.0 (21.0-31.0) 28.0 (24.0- 34.0) 24.0 (20.0- 30.0)
FVC, % predicted 66.0 (55.0-76.5) 68.0 (56.0-77.5) 64.0 (54.5-74.5)

FEV/FVC

TLC, % predicted
RV, % predicted
RV/TLC

DLco, % predicted
SGRQ total score
SOBQ score
Exercise capacity, W
6MWT distance, ft*

(
(
(
(
(
(
295.0 (197.5-254.0)
(
(
(
(
(
(

31.2 (26.4-35.9)
129.0 (121.0-139.0)

65.6 (60.5-72.0)
28.0 (21.0-34.0)
55.1 (45.5-66.3)
67.0 (55.0-80.0)
35.0 (22.0-48.0)
1,166 (930-1346)

(
(
(
(
(

31.2 (26.4-35.9)
130.0 (121.5-138.5)
210.0 (187.0-235.0)

68.8 (63.0-74.2)

28.0 (22.0-33.0)

54.3 (43.5-64.4)

66.0 (54.0-80.0)

28.0 (16.0-35.0)
1,089 (874-1257)

(61
(6
(2
(
(

31.2 (26.4-35.9)
128.5 (120.5-139.0)
236.0 (207.5-269.0)

63.7 (59.1-70.3)

27.0 (21.0-34.0)

56.7 (46.9-66.4)

67.0 (55.0-79.0)

40.0 (26.0-57.0)
1,199 (974-1416)

Data are presented as median (interquartile range), unless otherwise indicated. BMWT = 6-min walk test; DLco = diffusing capacity of the lung for
carbon monoxide; RV = residual volume; SGRQ = St. George’s Respiratory Questionnaire; SOBQ = University of California, San Diego, Shortness

of Breath Questionnaire; TLC = total lung capacity.
*Obtained from the first walk.

have not been investigated. As a result, there continues
to be inconsistency in the use of one vs two walks per
6MWT in clinical trials and in practice and lack of clarity
regarding the optimal method of interpreting results
from two walk distances when they are obtained.?3
Using data from the NETT, we report for the first
time to our knowledge that performing two instead
of one walk per 6GMWT and using the best-of-two or
average-of-two walk distances as the test result sig-
nificantly improve the precision and validity of the
test.

Prior studies, including that by Hernandes et al,?
reported that when patients repeat a GMWT on con-
secutive days, the distance increases by an average

of 27 to 35 m.2* However, an increase in walk distance
by itself does not constitute enough evidence that
a second walk should be performed. Such evidence
should come from a relative comparison of the dif-
ferent walk distances in terms of their validity and
precision. Dolmage et al* recently argued that if a
person’s ability to perform the 6-min walk is artificially
made stable by assuming that the walk distance does
not improve on a second walk or that the person does
not fatigue on repeat walks, then the average may be
better than the best of three to seven consecutive walk
distances. However, because some patients clearly
demonstrate an improvement in the second walk dis-
tance and others often develop fatigue on repetitive

Table 2—Changes in 6MWT, Cycle Ergometry, Pulmonary Function Tests, and Quality-of-Life Scores Following
Various Interventions Within the National Emphysema Treatment Trial

Characteristic AREHAB? ALVRSP Aomrte
No. participants 396 74 64
First-walk 6GMWT, ft 97.0+180.2 89.4 +252.9 —82.2+179.1
Second-walk 6MWT, ft 632+ 181.2 104.5 +240.8 —95.8 +156.3
Average-of-two 6MWT, ft 80.1+157.3 96.9+233.8 —89.0+154.7
Best-of-two 6MWT, ft 64.9 +167.7 97.9 +234.84 —82.0+147.6
Exercise capacity, W 3.1+10.2 9.5+ 14.9¢ —45*+11.0
FEV,, % predicted —0.4+3.6 9.9+9.1¢ —-0.6*5.0
FVC, % predicted —-0.8+9.5 13.6 = 15.6¢ —-1.2+10.1
MVV, L/min —0.3+4.6 10.3 +9.5¢ —-0.7=6.4
RV, % predicted —0.3+28.7 —57.4+51.3¢ 3.6 +29.7
SGRQ total score —-3.0x10.1 —12.8+ 14.4¢ 1.5*+10.5
SOBQ score —3.4+13.8 —21.1%+21.9¢ 3.6*+17.7

Data are presented as mean * SD, unless otherwise indicated. LVRS = lung volume reduction surgery; MVV =
OMT = optimal medical therapy; REHAB = rehabilitation. See Table 1 legend for expansion of other abbreviations.

sAREHAB = postrehabilitation — baseline.

PALVRS = 6 mo after randomization to LVRS — postrehabilitation.
<AoMT = 6 mo after randomization to OMT — postrehabilitation.

4P <.0001 by two-tailed ¢ test when comparing AREHAB and ALVRs.
P <.05 by two-tailed ¢ test when comparing AREHAB and ALVES.
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Table 3—Correlation Between Change in Walk Distance and Change in Exercise Capacity, Pulmonary Function Tests,
and Quality-of-Life Scores From Randomization to 6 Months After LVRS (n=74)

ASecond Walk (P Value AAverage-of-Twvo Walks (P Value ABest-of-Two Walks (P Value
Variable AFirst Walk vs AFirst Walk) vs AFirst Walk) vs AFirst Walk)
ACPET, W 0.58 0.69 (.06) 0.66 (.01)2 0.67 (.04)2
AFEV,, % predicted 0.45 0.52 (.30) 0.50 (.03)2 0.50 (.33)
AFVC, % predicted 0.49 0.55 (.23) 0.54 (.10) 0.54 (.15)
ASGRQ scoreb —0.43 —0.35 (.27) —0.42 (.82) —0.38 (.35)
ASOBQ score —-0.59 —0.51 (.22) —0.58 (.80) —0.57 (.68)

The P values compare the strength of the correlation of the change in first walk distance to that of the change in walk distance mentioned
in the respective column. CPET = cardiopulmonary exercise test (using cycle ergometry). See Table 1 and 2 legends for expansion of other

abbreviations.
“Significant at P < .05.

PSGRQ is expressed as the total score of the symptoms, activity, and impact domains.

walks, and because they used a simulated data set,
the results of Dolmage et al* are difficult to apply in
actual practice and to compare with our findings.?3"

The present study clearly shows that using the
average-of-two or best-of-two walk distance resulted
in alower SD from the mean walk distance compared
with a single walk distance, thus increasing precision.
Spencer et al® also reported lower SDs for change
in best-of-two (160.7 ft) vs first (183.7 ft) walk dis-
tances in patients with COPD after 8 weeks of pulmo-
nary rehabilitation. However, studying the properties
of the various walk distances was not the aim of
their study, and their patients had milder disease
(FEV,, 56% predicted). Interestingly, these SDs (160.7
vs 183.7 ft) are consistent with the present results
(Table 2), and per our calculation, they correspond to
a 23.4% reduction in variance, thus confirming our
findings related to precision in an unrelated cohort of
patients.

The present study also shows that change in the
best-of-two walk distance correlated better with
ACPET and that change in the average-of-two walk
distance correlated better with ACPET and AFEV,
than change in the first walk distance, thus improv-
ing validity. Despite these differences, there was no
improvement in correlation with quality-of-life scores.
We believe that unlike pulmonary function tests or
CPET, these quality-of-life instruments are less rep-
resentative of small changes in exercise capacity.

The present findings are relevant for future clinical
trials that use the 6MWT as the end point. The min-
imal clinically important distance is similar between
one walk and the best of two walks34%; therefore, a
lower SD obtained by replacing a single walk by the
best of two walks will reduce sample size requirements
by up to one-third. This will lead to a significant
reduction in enrollment time, study duration, and cost.
Additionally, trial results will be more valid because
changes in the best-of-two walk distance better cor-
relate with CPET. On the other hand, some investi-
gators may still choose to compromise on the cost
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and validity of their trial when the trial protocol is
already burdensome or in settings where an additional
walk is simply not feasible. Therefore, instead of
providing a universal recommendation that only the
best-of-two walk distance be used in clinical trials, we
recommend that investigators use the present data to
objectively weigh the pros and cons of adding a walk
to their 6MWTs when designing future individual
clinical trials.

The present results are also applicable for the clin-
ical use of the 6BMWT, where validity, unlike preci-
sion, is most relevant. Using the change in best-of-two
or average-of-two walk distances will help the clinician
to better assess response to COPD treatments over
time. However, performing a second walk increases
cost and time, and some patients may not be willing or
able to return the next day. Therefore, clinicians should
determine whether an additional walk is feasible in
their exercise laboratory and patient population.

Potential limitations of the present study must be
considered when interpreting the results. First, we
used CPET as the gold standard measure of exercise
capacity to validate the 6MWT, which may not be ideal
because these tests measure slightly different aspects
of exercise capacity; whereas CPET measures maximal
effort, the GBMWT measures submaximal exercise ability.
Despite this difference, we believe that it is mean-
ingful to use CPET as the gold standard for the 6GMWT.
CPET is a more robust predictor of mortality and
functional status than the 6MWT, which mainly is a
simpler replacement for the more advanced testing
offered by CPET. Additionally, we believe that CPET
represents the best among the alternative gold stan-
dard tests available for measuring exercise capacity.>4!
Second, we have described the 6MWT characteristics
in a relatively homogeneous cohort with advanced
emphysema and low comorbidity. Although it is pos-
sible that the test characteristics may vary in patients
with milder emphysema or with other diseases, the
improvement in characteristics of effort-dependent
tests with multiple efforts appears universal 912142342
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Further, Spencer et al* studied patients with milder
COPD, and we calculated the same reduction in
variance using the data they published. Therefore,
we expect the results to be generalizable to patients
with COPD with varying disease severity who did the
two walks on 2 consecutive days. Finally, because
participants did an additional walk only in the early
part of NETT, the sample size in the LVRS arm in the
present analysis was relatively small. This likely dimin-
ished statistical power to detect significant improve-
ments in the correlation between AGMWT and changes
in spirometry results.

Future research on the BMWT should include devel-
opment of protocols that take advantage of improved
test characteristics associated with the addition of a
walk as demonstrated in the present cohort in order
to minimize the increase in test burden associated

>
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Change in exercise capacity, watts
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FIGURE 2. A, B, Scatterplots for change in walk distance vs change
in exercise capacity measured on cardiopulmonary exercise testing
in patients undergoing lung volume reduction surgery (n =74).
Each plot has a fitted regression line with 95% confidence bands.
The scatter was closer to the line, the 95% confidence bands were
narrower, and the correlation (r) was stronger for best-of-two walk
distances compared with change in the first walk distance. The
increase in the correlation was significant for the best-of-two-walk
distances vs that for the first walk distance (r =0.58 vs r=0.67,
respectively, P =.04).
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FIGURE 3. Power curves for a parallel-arm clinical trial designed
to identify an improvement in walk distance of 131.2 ft (40 m)
with a two-tailed « of .05. The solid curve uses an SD of 180.2 ft
that was observed using the first walk distance during rehabilita-
tion in the National Emphysema Treatment Trial. The dashed and
dotted curves represent the left shift in the power curve due to a
14% and 33% reduction in variance, respectively, with a resulting
reduction in sample size if patients in the trial performed two
instead of one walk for the 6-min walk test and either change in
average-of-two or in best-of-two walk distance was used as the
final test result.

with doing walks on consecutive days. One way of
achieving this may be to use a short, perhaps 2-min
practice walk followed by a brief rest prior to a for-
mal 6-min walk on the same day.* Further improve-
ments in walk distance and possibly precision may be
achieved with three or more walks®1444; however, this
would probably make the test too burdensome for
most applications.

CONCLUSION

Adding a walk to the standard single-walk 6MWT
and using the average-of-two or best-of-two walk
distance as the test result improve the precision and
validity of the test. If the best-of-two walk distance
were to replace the first walk distance as the end
point in clinical trials, the sample size requirements
would reduce by 14% to 33%, and the trial would
become more valid. Investigators performing clinical
trials that use 6BMWT as the end point should strongly
consider the use of an additional walk for the 6MWT.
Clinicians should use the present findings to objec-
tively assess whether their patients should perform
an additional walk during the GMWT. Future research
on the 6MWT should be aimed at developing test
protocols that include an additional walk while mini-
mizing the extra time and effort.

Original Research
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