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Association between Six-Minute Walk Test and Expiratory
Spirometry Parametersin Chronic Obstructive Pulmonary
Disease
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Abstract

Background- Many studies have suggested a relationship between the six-minute walk test
(6BMWT) and pulmonary function test (PFT) parameters in patients with chronic obstructive
pulmonary disease (COPD). This study was designed to assess the association between
individual PFT parameters and the 6GMWT resultsin our COPD patient population.

Methods- Fifty-five patients with COPD (45 men and 5 women), defined as FEV1/FVC < 0.7, were
recruited in this study. Spirometry parameters, including forced vital capacity (FV C), forced
expiratory volume in one second (FEV 1), peak expiratory flow rate (PEFR) and FEV1I/FVC
ratio, were measured. All the patients underwent the 6BMWT within one hour of spirometry.
All the COPD subjects were classified as mild, moderate or severe as per ATS criteria?

Resultss There was a statistically significant association between the results of the 6MWT and
FEV1, FVC% and PEFR (all p values < 0.001). However, our sudy did not show any
relationship between FEV1 to FVC ratio and the 6BMWT results (r = 0.09 and p = 0.52). Using
one way analysis of variance, we found a significant relationship between the severity of
COPD and the result of the BMWT (f = 8.78 and p < 0.001).

Conclusions- In our COPD patient population, the result of the 6BMWT correlated with FEV 1,
FVC%, as well as PEFR%. This suggests that spirometry data could also be useful in long-
term management of COPD patients (Iranian Heart Journal 2005; 6 (3): 59-63).
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easuring the walking distance has been Butland et al. showed that there was no

used to evaluate the functional capacity
of patients with chronic obstructive
pulmonary disease (COPD). In 1963, Bake
introduced a simple method to look a the
functional capacity of patients with COPD
through measuring the total distance they
could walk during a certain period of time.* In
1986, a 12-minute walk test (12MWT) was
used by Cooper to assess the physical fitness
of healthy individuals.

significant difference between the 12MWT
and their 6-minute walk test (6MWT) in
predicting the functional capacity of COPD
patients.®

In 2002, the American Thoracic Society
(ATS) approved the BMWT as a standard test
for clinical pulmonary function laboratories.
The relationship between the walking distance
inacertain period of time and the functional
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capacity of patients with COPD has been
investigated in several studies.*”’

Moreover, the result of the BMWT in patients
suffering from COPD has been found to be
more reproducible than the measurement of
FEV1.3° The purpose of our study was to
compare the measured expiratory flow and
volume values with the result of the BMWT in
our patients, who had COPD.

M ethods

The study population

COPD patients with FEV1 to FVC ratio
below 70% were selected from the patients
seen in our out-patient pulmonary clinic or
those COPD patients who were admitted to
our hospital between September 2002 and
March 2003. The following subjects were
excluded from our study: 1) hospitalized
patients with evidence of respiratory failure as
per clinical assessment and/or respiratory
acidosis as per arterial blood gas (i.e. pH <
7.30); 2) patients with radiologic or clinical
evidence of pneumonia; 3) those with
evidence of heart failure or ischemic heart
disease; 4) patients with uncontrolled
hypertension defined as blood pressure equal
or above 180/120 prior to the BMWT; and 5)
patients with neurologic, musculoskeletal or
vascular disease in the lower extremities.

Sampling method
Patients were recruited to the study using a
consequence sampling method.

Study protocol

A Chestac 55V spirometer (Japan) was used
for all the patients to obtain the pulmonary
function test (PFT) values. The six-minute
walk test was performed in a 30-meter long
and ventilated indoor corridor.’** All the
patients underwent the 6MWT within one
hour of spirometry. Each patient rested for at
least 10 minutes prior to the G6MWT.
Encouraging phrases such as “keep up the
good work”, “well done” and “good” were
used during the test. The patients were

informed of the time passed from the
beginning of the test a 3 and 5" minutes.
All the subjects were allowed to stop during
the test and then continue walking when they
felt better. However, the resting time was
included in the six-minute time period. The
test was discontinued if patients experienced
any chest pain, severe dyspnea, spasm of
lower extremity muscles or if the patient
wanted to quit.

Data Analysis

Statistical analysis was performed using SPSS
software (version 10.0) and the Pearson
relation coefficient. The spirometry data were
compared to the result of the six-minute walk
distance (6MWD). One way analysis of
variance was used to study the relationship
between the 6MWD results and the severity
of COPD based on the measured FEV1 (mild,
moderate and severe). As pe  ATS
guidelines,* FEV1 can be used to classify the
severity of COPD as stage | (mild or FEV1 >
50% predicted value), stage Il (moderate or
FEV1 35-50% predicted value) and stage I11
(severe or FEV 1 < 35% predicted value).

Reaults

A total of 50 patients, consisting of 45 males
and 5 females, were included in the study.
They had an average age of 63 + 10 years,
height of 166 + 7.2 cm and body weight of
65.3 + 15.0 kg (mean + SD). The obtained
6MWD value was 401 + 99 meters. The
details of spirometry values are shown in
Tablel.

Our data showed that the BMWD significantly
correlated with the expiratory flow and
volume parameters (p < 0.001) as shown in
Table Il and Figures 1-3.

However, the calculated FEV 1/FV C ratio was
not found to correlate with the BMWD results
(p = 052 and r = 0.09). This relationship is
shown in Figure 4.

Table I1l demonstrates the mean and standard
deviation of the 6MWD values and their
comparison to the FEV1 measurements. We
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found a significant association between the
severity of COPD measured by FEV1% and
the result of the 6BMWD (f = 8.78 and p <
0.001).

Table 1. Spirometry parameters

Spirometry par ameters M ean SD

FEV.1% 425 13.99
FVC% 57.11 16.09
PEFR% 48.96 15.42
FEV1/FVC% 58.3 711
FEV:ws 1.16 0.42
FVC (L/S) 1.98 0.62
PEFR (L/Min) 2.63 1.34

Table Il. Association between six-minute walk test

and spirometry parameters

Spirometry par ameters r p

FEV.1% 0.67 <0.001
FVC% ,0v <0.001
PEFR% 0.71 <0.001
FEV1/FVC% 0.56 <0.001

FEV: s 058 <0.001

FVC (L/Sec) 0.53 <0.001

PEFR (L/Min) 0.9 0.52
Table I1l. Comparison between six-minute walk

distance (6MWD) and the severity of COPD*

Severity | FEV1% | Number (mean+SD) 6MW
Severe <35 17 334.65 + 92.65
M oder ate 35-50 16 411.62 +74.85
Mild >50 17 457.94 + 90.57

* FEV, < 35%: severe COPD, 35% < FEV; < 50% moderate COPD,
FEV > 50% mild COPD
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Fig. 1. Relationship between FEV 1% and six minute
walk test in COPD patients.
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Fig. 2. Relationship between FVC% and six-minute
walk test in COPD patients

Discussion

The six-minute walk test is a practical and
simple tool that provides a global assessment
of functional capacity in patient with COPD.
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Thistest has been used for both pre- and post-
operative evaluations of lung transplantation
and lung volume reduction surgery in patients
suffering from COPD.

Moreover, the BMWT has been employed to
monitor the response to therapy and to predict
the mortality and morbidity of patients with
COPD. This study showed a significant
association  between the 6MWD and
expiratory flow and volume measured by
spirometry. Our study confirmed the lack of
association  between the 6MWD and
FEV1/FVC ratio previously reported by other
researchers®*'* and contradicted the data
published by Chulmsky et a.* We aso
reproduced the result published by Knox et
al., proving the relationship between the peak
expiratory flow rate (PEFR) value and the
6MWD.? Unlike the 6MWD, the peak
expiratory flow rate can be easily and
affordably employed in out-patient settings by
a physician and can provide us with valuable
information regarding the functional capacity
of patients with COPD. This enables us to
monitor the effect of the current treatments
and tailor further therapeutic measures as
needed in individual cases.

Our study identified the relationship between
different stages of COPD, FEV1 and the
result of the 6GMWD test. This would suggest
that the BMWT can be used to evaluate the
severity of COPD.

This study, however, had some limitations.
We tried to exclude the patients with heart
failure from our study. Nonetheless, not al
the patients underwent echocardiography.
Moreover, some hospitalized patients were
included in this study whose spirometry and
6MWD values might have been worse than
those obtained from individuals in an out-
patient setting. Additionally, a previous study
suggested that using inhaled bronchodilators
prior to the 6MWT might improve the
results.*? This factor was not considered in
our study.
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