Brief Communication
Pulmonary rehabilitation in COPD:
from exercise training to “real life”*
Reabilitação respiratória na DPOC:
do treinamento de exercício para a “vida real”
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Abstract
The objective of this study was to assess the efficacy of exercise training by means of a rehabilitative walking
protocol. Twenty patients with COPD staged as III/IV according to the Global Initiative for Chronic Obstructive
Lung Disease were included. Patients were evaluated at baseline and at the end of the exercise program regarding
oxygen desaturation, sensation of dyspnea/fatigue, quality of life and six-minute walk distance. The comparison
between the six-minute walk distance prior to and after training proved the efficacy of the protocol, which also
resulted in a decrease in oxygen desaturation and in the sensation of dyspnea. This protocol can be easily put into
practice.
Keywords: Activities of daily living; Pulmonary disease, chronic obstructive; Rehabilitation; Exercise therapy;
Exercise test.

Resumo
O objetivo deste estudo foi avaliar a eficácia do treinamento de exercício com protocolo de marcha. Foram incluídos 20 doentes com DPOC em estádios III/IV segundo Global Initiative for Chronic Obstructive Lung Disease.
Os pacientes foram avaliados no início e ao final do programa de exercício quanto à dessaturação de oxigênio,
sensação de dispneia/fadiga, qualidade de vida e distância percorrida no teste da caminhada de seis minutos. O
efeito de treinamento evidenciou-se na comparação das distâncias percorridas antes e após o treinamento, com
diminuição da dessaturação para maiores distâncias e na sensação de dispneia. Esse programa de treinamento é
facilmente exequível.
Descritores: Atividades cotidianas; Doença pulmonar obstrutiva crônica; Reabilitação; Terapia por exercício;
Teste de esforço.

It is currently acknowledged that COPD
patients present a decrease in exercise tolerance
and dyspnea, and this phenomenon is essentially due to airway obstruction, to peripheral
muscle dysfunction and presumably to a combination of various other factors (deconditioning,
wasting, hypoxemia, hypercapnia, oxidative
stress and apoptosis).(1-6) The Body mass index,
airway Obstruction, Dyspnea, and Exercise
capacity (BODE) index takes into consideration the following: body mass index; airway
obstruction—as determined by measuring FEV1;
the perception of dyspnea—as determined by
the Modified Medical Research Council (MMRC)

dyspnea scale; and exercise capacity—as determined with the six-minute walk test.(7) This index
characterizes the multisystemic disease, considering not only the FEV1, which has currently
shown not to be strongly correlated with the
daily amount of physical activity or the degree
of dyspnea. The BODE index has proven to be a
reliable indicator of survival in COPD patients.(7)
Exercise training (ET) promotes better
tolerance to exercise and improvement of the
quality of life of these patients.(8) Currently, ET
is recognized as an essential trend in pulmonary
rehabilitation,(9) and a program of pulmonary
rehabilitation has short- and long-term benefits,
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as has been demonstrated.(10) However, there is
no consensus regarding the most appropriate
training strategy for those patients; nor is there
agreement regarding the appropriate duration, intensity and frequency of the individual
training sessions.(9,11) The most frequently used
modalities are walking and cycling.
The objective of this prospective analysis was
to assess the efficacy of ET, using a rehabilitative walking protocol, in relation to the impact
on quality of life and exercise capacity in COPD
patients.
We included in the protocol 20 patients
with clinically stable COPD (stages III/IV of the
Global Initiative for Chronic Obstructive Lung
Disease), all of whom were former smokers. The
mean value of the BODE index of this group of
patients prior to ET was 4 (range, 2-6).
The protocol consisted of walking training
three times per week, during a period of 20 min,
over two months (total of 20 sessions). The
methodology was based on the determination
of the highest maximum HR attained in the
two initial six-minute walk tests, 80% of this
HR value being established as the standard for
training.
The ET was carried out in a 30-m long
open-air covered walkway, supervised by a
nurse specialized in pulmonary rehabilitation,
with continuous electronic monitoring of HR
and SpO2. The six-minute walk distances were
recorded after each ET session, whereas SpO2
and HR were recorded before and after each ET
session.
The patients were evaluated at baseline (T0)
and at the end of the ET program (T1) using
the following parameters: oxygen desaturation;
sensation of dyspnea—as evaluated with the
MMRC and Borg scales; sensation of fatigue of
the lower limbs—as determined with the Borg
scale; quality of life—as evaluated with the St.
George’s Respiratory Questionnaire (SGRQ); sixminute walk distance; plethysmography results
at T0; spirometry values at T1; and arterial blood
gas exchange.
All patients were submitted to one set of two
six-minute walk tests before the ET program and
another set of two six-minute walk tests after
the ET program. These tests were conducted
in accordance with the current recommendations,(12) in a 30-m covered walkway.
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All respiratory function tests were conducted
in the Laboratory of Respiratory Pathophysiology
of the Vila Nova de Gaia/Espinho Hospital,
located in the city of Porto, Portugal.
The statistical analysis of the data was
performed using the Statistical Package for
the Social Sciences, version 11.5 (SPSS Inc.,
Chicago, IL, USA). For all of the associations and
correlations considered, the level of statistical
significance was set at p < 0.05.
All the patients included were male, with
mean age of 68 years (range, 51-80 years). They
presented a mean body mass index of 25 kg/m²
(range, 18-35 kg/m²). All patients presented
pulmonary inflation. The mean value of FEV1
was 0.984 L (39% of predicted), with a minimum
value of 0.34 L (15% of predicted). Six patients
(37.5%) presented heart disease, including valve
failure (in 5), pulmonary hypertension (in 2)
and left heart failure (in 1; left ventricular ejection fraction < 35%). None of the patients used
home oxygen therapy or home noninvasive
ventilation.
Sixteen patients (80.0%) finished the ET
program, as follows: 3 were excluded due to
exacerbation of the COPD in the context of respiratory infection and 1 due to cerebrovascular
accident; this patient had severe arteriosclerotic
disease. There were no other occurrences during
the ET program.
All six-minute walk distances are discriminated in Table 1.
The difference between the mean pre-ET
and post-ET six-minute walk distances on the
two six-minute walk tests (best of the two) was
10 m (458 m vs. 468 m; p = 0.301), as shown
in Table 1.
The mean six-minute walk distance in
the three sessions in the first week of ET was
1,435 m (range, 752-1,886 m), compared with
1,520 m (range, 800-1,920 m) in the last week
of ET, a statistically significant difference of
85 m (p = 0.013).
The mean pre-ET and post-ET values obtained
for the sensation of dyspnea with the Borg scale
after the two six-minute walk tests (best of the
two) were, respectively, 2.5 and 1.4 (p = 0.049).
Regarding fatigue in the lower limbs according
to the Borg scale, no statistically significant
difference was observed between the pre-ET and
post-ET values on the best six-minute walk test
(1.1 and 1.5, respectively; p = 0.308).
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Table 1 - Six-minute walk distances for the 16
patients before and after the exercise training.
6MWT
Minimum Maximum Mean
distance, distance, distance,
m
m
m
1st 6MWT before ET
264
564
428
2nd 6MWT before ET
222
600
453
1st 6MWT after ET
276
585
465
2nd 6MWT after ET
290
590
459

The mean pre-ET and post-ET times to
recovery after the performance of the six-minute
walk tests were 75 s and 72.5 s, respectively.
The mean pre-ET and post-ET scores on
the MMRC scale were, respectively, 2.6 and
2.3, with a statistically significant difference of
0.3 (p = 0.025). In the evaluation of the selfperception of health, 5 patients (31.3%) reported
obvious improvement (from moderate health
status to good or very good health status). The
mean scores obtained for the symptoms and
activity domains of the SGRQ presented no statistical significance between T0 and T1 (symptom:
40.1 vs. 34.6; p = 0.352; activity: 58.0 vs. 54.0;
p = 0.211). However, in the comparison of the
mean scores, a clinically significant difference of
four points was observed for these domains.
No significant differences were observed
between T0 and T1 in terms of the results of the
arterial blood gas analysis—PaO2 (p = 0.875) and
PaCO2 (p = 0.99)—or in the FEV1 in L and % of
predicted (p = 0.756: Table 2).
The mean HR after the two best six-minute
walk tests presented a slight reduction between
T0 and T1 (from 109 bpm to 107 bpm), as did
the weekly mean HR during the ET sessions,

Table 2 - Arterial blood gas analysis and FEV1 before
and after the exercise training in the 16 participating
patients.
Variable
Minimum Maximum Mean
value
value
value
PaO2 before ET, mmHg
62.9
94.7
73.2
PaCO2 before ET, mmHg
35.1
48.6
41
PaO2 after ET, mmHg
63.6
87.4
72.5
PaCO2 after ET, mmHg
37.5
54.2
43.4
FEV1 before ET, L
0.3
2
1.1
FEV1 before ET, %
15
85.3
39.4
FEV1 after ET, L
0.4
1.9
1.1
FEV1 after ET, %
17
81.2
40.2
ET: exercise training.
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which fell from 103 bpm in the first week to 101
bpm in the final week.
The mean value of the BODE index at T1 was
3.6 (a reduction of 0.4 in relation to T0).
A tendency toward a decrease in the
oxygen desaturation for longer six-minute walk
distances over several weeks of training was also
observed.
In the interpretation of these results, it is
necessary to take into consideration the size
of the sample (only 16 patients completed the
study). No significant (> 10-m) differences
were observed in the post-ET six-minute walk
distance. Sinces the mean value of the initial sixminute walk test was already high (> 450 m), the
reduction in HR after the ET program, even if
slight, can translate to better final performance.
This exercise training protocol with walking
resulted in an improvement in quality of life and
exercise capacity. In accordance with previous
reports in the literature,(4,13) there was no significant alteration of the obstruction. Therefore, this
improvement might be explained by the decrease
in pulmonary inflation, although that parameter
was not evaluated after the ET program.
Even in this context, the authors believe this
to be an efficacious exercise training protocol
in COPD. It is simple and easily put into practice, since walking is a physiological and natural
activity in “real life”. This protocol might correspond to good adherence on the part of the
patients and, certainly, will be a stimulus to
continuity of the “training” at home.
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