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Six-Minute Walk Test cut-off
value identifying COPD patients
with physical disability: 
a pilot study

Tho the Editors:

Sirs,
Exercise limitation caused by dyspnea is a piv-

otal ifactor in the functional impairment of patients
with chronic obstructive pulmonary disease
(COPD) [1]. This means that it is essential to in-
clude exercise training programmes in the treatment
of the disease, and particularly in pulmonary reha-
bilitation [2]. Among the tools used to measure ex-
ercise limitation, the 6-minute walk test (6MWT)
has been recommended for a number of years, is
widely used and may be performed using a stan-
dardised technique [3]. The 6MWT is also able to
predict the resource utilisation [4] and the risk of
death in patients with severe pulmonary impairment
[5, 6]. Notable differences have been reported ac-
cording to the pathology. In fact, a cut-off value of
a walking distance of 350 meters has been reported
for COPD patients, compared with 207 metres for
patients with idiopathic pulmonary fibrosis [7].

To the best of our knowledge there are no stud-
ies that have investigated the walking distance cut-
off considering that the condition presents physical
disability. The Barthel’s index was introduced in
1965 to measure performance in activities of daily
living, and can be used to estimate physical dis-
ability [8]. The aim of our study was to determine
the walk distance cut-off in COPD patients with or
without physical disability. Cut-off distances were
assessed using the statistical method of Receiver
Operating Characteristic (ROC) curves.

We progressively enrolled 100 patients with
COPD referring to the outpatient setting of our Pul-
monary Rehabilitation Unit. Subjects with previous
courses of pulmonary rehabilitation and patients
with other pulmonary diseases, such as fibrosis or
pulmonary hypertension, were excluded. Each pa-
tient was administered a modified version of
Barthel index, that consists of 10 items, with a
score of 0-10 points for every variable [9]. The
score ranges from 0 (complete disability) to 100
(no disability). According to the scores, 2 groups
were formed: group A, patients with physical dis-
ability (Barthel score <100), and group B, patients
without physical disability (Barthel score = 100).
All patients underwent the 6MWT. The walk dis-
tance and the percentage of predicted values in the
2 groups were analysed and compared by the Stu-
dent t test for unpaired data, setting the significance
at p < 0.05, and using the method of the ROC
curves to identify the cut-off. The percentage of
predicted values was calculated using the updated
reference standards for healthy subjects [10]. For
ROC curve analysis we used the computer program
Labroc-1 (by C. Metz et al. University of Chicago,

U.S.), a modified version of the programme Rscore
II, that establishes from the continuously distrib-
uted input data several operating points corre-
sponding to a series of discriminator positions [11].
The cut-off was established by plotting the values
of sensitivity (true positive results in patients with
a Barthel score lower than 100) and 1-specificity 
(1 - false positive results in patients with a Barthel
score equal to 100) obtained for each discriminator
position and then determining the distance of the
discriminator position from the ideal point repre-
sented by a sensitivity of 1 and a specificity of 1,
that is, a 1-specificity of 0. In other words, each dis-
crete point on the graph, called an operating point,
is generated by using different cut-off levels for a
positive test result. The optimal cut-off was ob-
tained at the point of the curve at the minimal dis-
tance from the ideal point.

Group A (physical disability group) included 35
males and 15 females, mean age 71.7 years, (range
55-85 years); FEV1 mean value was 57.8% of pre-
dicted value. Group B (no physical disability group)
included 33 males and 17 females, mean age 72.1
years (range 56-88 years); FEV1 mean value was
58.1% of predicted value. The frequency of patients
with comorbidities was comparable in the 2 groups
(76% in group A, 72% in group B). Barthel index
scored 76.4 ± 18.2 in Group A vs. 100 in Group B,
(the number required to be considered not to have a
physical disability and therefore placed in the latter
group). The mean distance walked during the
6MWT was 202.4 ± 71.1 metres in Group A com-
pared to 418.6 ± 72.1 meters in Group B (p < 0.0001).
The mean predicted value was 39.5 ± 0.1% in
Group A compared to 78.7 ± 0.1% in Group B (p <
0.0001). Figure 1 A and B shows the ROC curves
obtained by the distance walked (metres) and the
percentage of predicted values in the 2 groups. The
optimal cut-offs corresponded to 287 meters and to
59.6%, respectively. The cut-off for walked distance
had a sensitivity of 92.8%, a specificity of 94.2%, a
positive predictive value of 93.8% and negative pre-
dictive value of 92%. The cut-off for the percentage
of predicted valued had a sensitivity of 93%, a
specificity of 93%, a positive predictive value of
94% and negative predictive value of 94%.

Among the negative outcomes of COPD, limi-
tation in exercise capacity, that is mainly caused by
dyspnea but also by systemic effects of the disease,
reflects at best the functional deterioration. The
6MWT is a simple and valid tool to assess the
functional status in COPD patients [3]. 6MWT ref-
erence standards for adults – male and female –
were recently assessed by analysing the distance
walked by healthy subjects aged 40-80 years dur-
ing the test [10]. A study on a large population of
COPD patients found that a distance of 350 meters
was predictive of mortality, as assessed at follow-
up of 55±30 months [12]. However, there are no
reported values of the 6MWT identifying physical
disability in these patients. In the present pilot
study, we used the ROC curve analysis to detect
the cut-off distance walked during the 6MWT and
the percentage of predicted values (according to
the current reference standards) discriminating
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COPD patients with physical disability. Highly
significant differences were found regarding both
meters walked and percentage of predicted value
(p < 0.0001) between patients with and without
physical disability. By means of the ROC curve
analysis, COPD patients with physical disability
were identified using 287 meters as the cut-off
walked distance and 59.5% as the cut-off of pre-
dicted value. Both cut-off had sensibility, speci-
ficity, positive predictive value and negative pre-
dicted value higher than 90%.

These preliminary data indicate a possible util-
ity of cut-off values of the 6MWT suggesting
physical disability when evaluating COPD patients
undergoing pulmonary rehabilitation. Studies on
larger populations (based on a formal sample size
calculation) with different grade of disease and
disability need to be performed to assess reliable
cut-off for such considerable parameter.
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Fig. 1. - ROC curve identifying the cut-off of distance walked during a 6-minute walk test (1A) and % of predicted value (1B) between two equal
groups of patients with and without physical disability assessed by the Barthel index.
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