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BACKGROUND: The aim of this study was to develop an efficient, low-cost, home-based pulmo-
nary rehabilitation program and to evaluate the impact of the program on exercise as measured by
the 6-min walk test (6MWT) and treadmill endurance test. METHODS: Twenty-nine subjects with
COPD (FEV1 � 62.4 � 10.7% of predicted, 62.4 � 10.7 y old) were included in a randomized and
prospective pulmonary rehabilitation program, and they performed 24 sessions, 5 d/week. The
control group included 15 subjects (FEV1 � 54 � 26.2% of predicted, 65.3 � 8 y old). They were
evaluated pre-intervention and post-intervention by the 6MWT, St George Respiratory Question-
naire (SGRQ), treadmill endurance test, and spirometry. The home-based pulmonary rehabilitation
program consisted of walking for 40 min along a corridor or a street, climbing stairs for 15 min, and
exercising the arms with an oil can (1 kg) using diagonal movements for 15 min. Subjects were
called once each week for encouragement and verification of adherence. Both groups received the
usual pharmacologic treatment; in addition, the control group received a telephone call without
guidance on exercise. RESULTS: The 2 groups were similar regarding age, FEV1, and FVC. The
home-based pulmonary rehabilitation group increased by 65 m in the 6MWT (P < .05) and
316.6 � 81.8 m in the endurance test (P < .05) and decreased by > 4 units in all SGRQ domains.
The control group showed no difference in any variable. CONCLUSIONS: This study demonstrates
that a simple, low-cost, home-based pulmonary rehabilitation program adapted to real-life situa-
tions leads to improvement in exercise capacity and quality of life. Key words: chronic obstructive
pulmonary disease; home pulmonary rehabilitation; pulmonary rehabilitation; exercise capacity; 6MWT;
COPD. [Respir Care 2015;60(1):1–•. © 2015 Daedalus Enterprises]

Introduction

Pulmonary rehabilitation is defined as a multidisciplinary
health-care program for patients with chronic respiratory

conditions, aimed at optimizing autonomy in terms of
physical and social performance. The goal of pulmonary
rehabilitation in such cases is to offer individualized treat-
ment to reduce symptoms, optimize functional capacity,
enhance social participation, and reduce health-care costs
by stabilizing or reducing the systemic manifestations of
the disease.1-3

The current non-drug treatment of COPD is based on
rehabilitation involving oxygen therapy, psychological
treatment, nutrition, and physical exercise.2 The latter com-
ponent is essential and results in greater tolerance to ex-
ercise, decrease in dyspnea, and improved quality of life.2,3

Because of the limited number of rehabilitation centers
to meet the needs of all patients with COPD, home-based
pulmonary rehabilitation programs have been proposed.
However, studies assessing such programs have had draw-
backs, such as small numbers of subjects,4,5 initiation of
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the program during exacerbation,6 combination of the pro-
gram with respiratory physical therapy,7 and involvement
of only subjects with very severe COPD.8 Maltais et al9

carried out the most important investigation of home-
based pulmonary rehabilitation programs in a randomized
study involving an adequate number of subjects and as-
sessing subject response in terms of dyspnea. They found
that a home-based pulmonary rehabilitation program with
a cycle ergometer was as efficacious for patients with
COPD as rehabilitation in a hospital setting.9 However,
training with a cycle ergometer implies costs to the patient,
which may be an obstacle to the widespread use of this
protocol.

Besides offering the same physiological benefits as ex-
ercise performed in a hospital setting, a home-based pul-
monary rehabilitation program can be inexpensive and
easy to perform. In addition, the patient is kept close to
the family, which might help motivate the patient to re-
establish independence in terms of daily activities.

The hypothesis was that patients with COPD trained in
a home-based pulmonary rehabilitation program achieve
better physical capacity than patients without such train-
ing. The aims of this study were (1) to develop an effi-
cient, low-cost, home-based pulmonary rehabilitation pro-
gram; (2) to evaluate the impact of the program on exercise
as measured by the 6-min walk test (6MWT) and treadmill
endurance test; and (3) to assess the effect on quality of
life in a group of subjects with COPD under partial su-
pervision compared with a control group.

Methods

The study protocol was approved by the Ethics Com-
mittee on Research of the Federal University of São Paulo
(CEP 0677/05), and the subjects provided signed informed
consent. Fifty subjects were recruited for the study, with
the following inclusion criteria: diagnosis of COPD based
on the criteria of the Brazilian Thoracic Society and Global
Initiative for Chronic Obstructive Lung Disease (GOLD),1,2

FEV1 � 80% of predicted, between 40 and 75 y of age,
either gender, and signed informed consent. Exclusion
criteria included participation in a pulmonary rehabilita-
tion program in the previous 12 months; regular practice
of any type of physical activity, such as fast walking,
swimming, or exercise at a fitness center for at least 40 min,
3 times/week, in the previous 12 months; presence of other
disease that could lead to exercise intolerance, such as
neurological, heart, or orthopedic conditions; cognitive im-
pairment; and exacerbation in the 4 weeks before the study.
All subjects were evaluated before the intervention by spi-
rometry, 6MWT, and a lower limb endurance test; they
also completed the St George Respiratory Questionnaire
(SGRQ) to assess quality of life. The subjects underwent
the same evaluation procedures after 24 training sessions.

Protocol

Following the initial evaluation, 50 subjects were ran-
domly allocated to either a home-based rehabilitation group
(32 subjects), with a home-based pulmonary rehabilitation
program, or a control group (18 subjects), with no inter-
vention. The subjects in the home-based rehabilitation
group spent a week at the rehabilitation center learning the
exercises and received printed material (educational book-
let) describing the exercises to be performed (warm-up,
aerobic activity, stretching, and relaxation), including fre-
quency (3 times/week) and duration of the program (24
sessions). Subjects also received a log to record their ac-
tivities. Both groups received a weekly telephone call
from a trained professional, during which the subjects were
asked about their clinical status, and those in the home-
based rehabilitation group were encouraged to adhere to
the program.

Three subjects in the control group discontinued the
study: 2 withdrew their consent, and one experienced a
severe exacerbation. In the home-based rehabilitation
group, one patient died, one withdrew his consent, and one
experienced an exacerbation requiring hospitalization.
Thus, the final control sample included 15 subjects, and
the study group included 29 subjects. All subjects in both
groups maintained their usual medications throughout the
study.

QUICK LOOK

Current knowledge

Pulmonary rehabilitation is defined as a multidisci-
plinary program for patients with chronic respiratory
conditions, aimed at optimizing autonomy in terms of
physical and social performance. The aim of pulmonary
rehabilitation is to offer individualized treatment to re-
duce symptoms, optimize functional capacity, enhance
social participation, and reduce health-care costs by sta-
bilizing or reducing the systemic manifestations of the
disease.

What this paper contributes to our knowledge

A simple, low-cost, home-based pulmonary rehabilita-
tion program adapted to real-life situations leads to im-
provements in exercise capacity, shortness of breath,
and quality of life. These findings underscore the im-
portance of home-based pulmonary rehabilitation as a
treatment option for patients with COPD. Further stud-
ies should evaluate long-term adherence.
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Evaluations

Pre-bronchodilator and post-bronchodilator (400 32 �g
of salbutamol) spirometries were performed using a por-
table spirometer (EasyOne, ndd Medical Technologies,
Chelmsford, Massachusetts)10 that was checked daily with
a 3-L calibration syringe. At least 3 measures were taken
following the criteria of reproducibility and acceptability
recommended by the American Thoracic Society. The pre-
dicted values were calculated based on the third National
Health and Nutrition Examination Survey.11

The SGRQ version used in this study was validated for
use in Brazil by Sousa et al.12 The total and domain scores
range from 0 to 100, with higher scores denoting poorer
quality of life. A minimum difference of 4 units is con-
sidered clinically important.12

The 6MWT was performed in a corridor with a flat
surface, with the subject receiving verbal encouragement
at 1-min intervals. The following variables were measured
before and after each test: heart rate, breathing frequency,
blood pressure, hemoglobin saturation (SpO2

), and dyspnea
and lower limb fatigue (using the Borg scale). If excessive
fatigue was experienced, the subject was allowed to stop
without stopping the chronometer. The test was performed
twice during each evaluation (pre-intervention and post-
intervention).13

The lower limb maximum incremental test was per-
formed on a treadmill following the Harbor protocol. The
subject began at a comfortable pace, and the inclination of
the treadmill was increased by 1% at 1-min intervals. The
test was symptom-limited and interrupted when the sub-
ject could no longer continue; when 15 min had passed;
or if the subject experienced dizziness, nausea, vomiting,
paleness, blood pressure � 220/120 mm Hg, electro-
cardiogram alterations, or intense precordial pain. The aim
of the test was to determine the load to use during the
endurance test.2 Electrocardiogram, heart rate, breathing
frequency, blood pressure, SpO2

, and Borg scales for dys-
pnea and lower limb fatigue were determined at rest, after
a 3-min of warm-up, and every 3 min during the test until
the end of the test.

The lower limb endurance test was performed on a tread-
mill at the same speed and at 90% of the maximum incli-
nation reached on the incremental test. The same variables
mentioned above were determined at rest and every 3 min
during the test until the end of the test. The test was
interrupted using the same criteria as for the incremental
test. At the end of the test, the time and distance walked by
the subject were recorded.3

Rehabilitation Program

The home-based pulmonary rehabilitation program
was composed of 4 steps: (1) warm-up, (2) aerobic activ-

ity, (3) stretching, and (4) relaxation. In step 1, the warm-up
included five 1-min exercises with a 1-min rest interval
between exercises. In step 2, the aerobic activity was di-
vided into 3 stages, with a progressive increase in the
degree of difficulty and number of activities. In stage I
(first week), the subjects walked at home if they had a
corridor at least 25 m long; if not, they were instructed to
walk on the street or in a park for 40 min (at a slow pace
for the first 5 min, an increased pace for the next 30 min,
and a slow pace for the last 5 min), with a heart rate of
60–70% of the maximum heart rate for the subject’s age
(maximum heart rate � 220 � age). Subjects unable to
walk for 40 min during the first session were instructed to
walk for 15 min during the first week and to increase the
time gradually. In stage II (second week), the subjects
walked in the morning and went up and down stairs in the
afternoon. The stair exercise began with 5 min/d, increas-
ing to 15 min after 2 weeks. If a subject did not have stairs
at home, a platform 20 cm in height and 50 cm in depth
was provided so that the subject could simulate going up
and down a step for the established time. In stage III
(second week), in addition to the walking and stair exer-
cises, the subjects performed upper limb exercises, which
consisted of diagonal movements with a 1-kg load (oil
can). The subjects performed 3 sets of 30 movements per
arm, with 1-min rest intervals between sets. Step 3 con-
sisted of stretching after the exercise sessions, with the
goal of diminishing muscle tension and pain; muscle groups
of the head and neck region and of the upper and lower
limbs were stretched for �20 s/position.2 In step 4 (relax-
ation), the subjects remained in a reclining position with
their heads on a pillow, listening to music at a comfortable
volume. The subjects breathed deeply 3 times, closed their
eyes to feel their bodies better in time and space, and
concentrated on the parts of the body in contact with the
floor or chair. The relaxation exercise lasted �30 min.

On rainy days, the subjects performed the stair exercise
in both the morning and afternoon. The subjects were
instructed to use pursed-lip breathing during the walking
and stair exercises. Subjects were required to continue
their regular medications and stair exercises throughout
the study.

Statistical Analysis

Data were expressed as mean � SD and 95% CI. Paired
t tests were used to compare the pre-intervention and post-
intervention data to determine possible intragroup differ-
ences. Unpaired t tests were used to determine possible
differences between the home-based rehabilitation and con-
trol groups. The level of significance was set to 5%
(P � .05). Analyses were performed with SPSS 16.0 (SPSS,
Chicago, Illinois).
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As pulmonary rehabilitation is a mandatory part of the
treatment, we considered that it would not be ethical to
have a large control group and not allow subjects to take
advantage of the program. Fifty subjects on the rehabili-
tation waiting list were selected, and after the initial eval-
uation, they were randomized at a proportion of 1:1.5 to
the home-based rehabilitation or control group. We calcu-
lated the sample size with G*Power software,14 using data
based on a previous home-based pulmonary rehabilitation
study.15 That study reported that the home-based pulmo-
nary rehabilitation group had an improvement of 79 m in
6-min walk distance over the control group, with an SD of
82 m (effect size of 0.96). Assuming an � of 0.05 and a �
of 0.80, the sample size needed was 38 subjects: 23 in the
home-based rehabilitation group and 15 in the control
group.

Results

Table 1 displays the demographic data of the 44 sub-
jects. Most of the subjects were male, and no significant
differences between groups were found regarding age,
FEV1, or FVC. Table 2 displays the 6MWT results: the
home-based rehabilitation group walked a significantly
longer distance, with a mean increase of 65.7 � 83.1 m
(P � .039), whereas the control group walked only an
additional 5.5 � 92.9 m (P � .34). Table 3 displays the
results of the endurance test: the home-based rehabilitation
group demonstrated a significant increase (316.6 � 81.8 m)
in distance walked (P � .001), whereas the control group
walked an additional 31.2 � 419.7 m (P � .66).

Table 4 displays the results of the SGRQ. The home-
based rehabilitation group reached statistically and clini-
cally important reductions in all domain scores, whereas
no significant differences were found in the control group.

Discussion

This study demonstrates that a low-cost, home-based
pulmonary rehabilitation program is effective and im-
proves shortness of breath, tolerance to exercise, and qual-
ity of life in patients with COPD. These findings lend
support to the hypothesis that home-based pulmonary re-
habilitation can enhance the physical capacity of patients
with COPD and reduce their symptoms.

Physical training is the basis of pulmonary rehabilita-
tion and has been shown to enhance performance; promote
physiological adaptations in peripheral muscles; and im-
prove the sensation of shortness of breath, heart function,
emotional state, and quality of life.2 At the end of the
home-based pulmonary rehabilitation program in this
study, the subjects showed a mean increase in walk dis-
tance of �65 m, compared with 6 m in the control group.
Studies have concluded that 25 m16 to 30 m17 is the min-

imum clinically important difference in this test. Changes
in absolute values are considered to be more sensitive indi-
cators than changes in percentage values.18 The improvement
seen in our study suggests that a home-based pulmonary
rehabilitation program can be recommended as an alternative
to conventional pulmonary rehabilitation carried out in a hos-
pital setting to enhance tolerance to exercise in patients with
COPD. To the best of our knowledge, this is the first study to
demonstrate that a simple, low-cost protocol is effective for
this purpose. Likewise, the greater walk distance on the en-
durance test further demonstrates the improvement these sub-
jects achieved with the home-based pulmonary rehabilitation
program (see Table 3).

In a well-designed study, Maltais et al9 demonstrated
that a home-based pulmonary rehabilitation program is as
effective as conventional pulmonary rehabilitation in pa-
tients with moderate-to-severe COPD. After 8 weeks of
training, subjects achieved a better performance and a re-
duction in shortness of breath, which lasted up to 1 y after
the intervention. However, the protocol involved the use
of a cycle ergometer, which is economically unfeasible in
most countries.

The simple, low-cost, and easy-to-execute protocol de-
scribed in this study seems to be adequate for the majority
of patients with COPD. An attempt was made to stimulate
adherence through weekly telephone contact to encourage
the subjects to perform the exercises. The fact that only
one subject in the home-based rehabilitation group with-
drew from the study demonstrates that partial supervision

Table 1. Characteristics of Subjects in Control and Home-Based
Rehabilitation Groups

Variable*
Control Group

(n � 15)

Home-based
Rehabilitation

Group
(n � 29)

Age (mean � SD), y 65.3 � 8 62.4 � 10.7
Gender, n (%)

Female 2 (13.3) 6 (20.7)
Male 13 (86.7) 23 (79.3)

GOLD stage, n (%)
Mild 1 (6.7) 1 (3.4)
Moderate 8 (53.3) 6 (20.7)
Severe 3 (20.0) 14 (48.3)
Very severe 3 (20.0) 3 (27.6)

BMI (mean � SD), kg/m2 26.7 � 5.3 25.2 � 5.0
FEV1 (mean � SD), L 1.5 � 0.6 1.2 � 0.4
FEV1 (mean � SD), % predicted 54.0 � 22.2 43.9 � 16.2
FVC (mean � SD), L 3.1 � 0.7 2.8 � 0.8
FVC (mean � SD), % predicted 81.1 � 17.9 74.3 � 15.1
FEV1/FVC (mean � SD) 0.48 � 0.14 0.45 � 0.13

* Non-significant differences for all variables
GOLD � Global Initiative for Chronic Obstructive Lung Disease
BMI � body mass index
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can help in maintaining adherence to a proposed exercise
program on the part of subjects with COPD. There is
evidence that patients with chronic diseases may exhibit
low adherence to treatment.19,20

Dyspnea is an important limiting factor for exertion in
patients with COPD. Thus, it is to be expected that any
intervention that helps to diminish dyspnea should be as-
sociated with improved functional capacity and quality of
life in patients with COPD. In this study, only the subjects
in the home-based rehabilitation group exhibited improve-
ment in the symptom domain of the SGRQ, which is re-
lated to dyspnea. As shortness of breath limits physical
activities, the clinically important 2-fold reduction in the
activity domain score may also be considered as an indi-
rect measure of improvement in dyspnea (see Table 4).
Despite using different protocols, other studies on home-
based rehabilitation have also demonstrated that dyspnea
may be reduced in patients with COPD.4,9,21,22

Different factors might have influenced improvements
in quality of life. The subjects also learned to use their
medications correctly, which may have contributed to im-
proved respiratory function and a possible reduction in
pulmonary hyperinflation,18,23,24 resulting in improved
physical capacity.2 Moreover, the weekly telephone calls
might have made the subjects feel more protected and
encouraged. Thus, the improvement in quality of life likely
occurred from a combination of these factors, rather than
merely the training itself.

This study has limitations that should be addressed. First,
there was no long-term follow-up of the subjects in the
home-based rehabilitation group, and we do not know how
long these subjects continued the exercises on their own.
However, all of the subjects were instructed on the bene-
fits of performing regular physical activity for the rest of
their lives. Despite this limitation, this is the first random-
ized controlled clinical trial with a simple, low-cost pul-

Table 2. Variables Before and After the 6-Min Walk Test in Control and Home-Based Rehabilitation Groups

Variable

Control Group (n � 15) Home-Based Rehabilitation Group (n � 29) Home-Based
Rehabilitation vs Control

(95% CI)Initial Final
Difference

(Final � Initial)
Initial Final

Difference
(Final � Initial)

Distance, m 456.5 � 71.1 462.1 � 101.4 5.5 � 92.9 485.1 � 79.6 550.8 � 100.7 65.7 � 83.1* 60.2 (4.6–115.7)*
Heart rate, beats/min

Initial 84.6 � 12.4 84.6 � 13.6 0 � 11.4 87.3 � 12.3 89.9 � 13.7* 2.6 � 8.8 2.6 (�3.6 to 8.9)
Final 106.1 � 17 109.4 � 17.9 3.3 � 13.2 117.1 � 16 118.2 � 12.9 1.1 � 12.0 2.2 (�10.1 to 5.8)

Breathing frequency,
breaths/min

Initial 18.5 � 3.6 18.1 � 5 �0.4 � 6.2 19.5 � 3.5 18.4 � 3.4 �1.0 � 3.8 0.6 (�3.7 to 2.4)
Final 26.2 � 7.2 26 � 5.9 �0.3 � 4.1 27.2 � 4.3 26 � 4.1 �3.4 � 5.1 0.1 (�3.2 to 2.9)

SBP, mm Hg
Initial 118.6 � 11.2 127 � 17.5 8.7 � 21.0 126.5 � 13.9 124 � 10.2 �2.1 � 14.0 10.7 (�21.4 to �0.0)*
Final 138.6 � 16.8 148.6 � 18.1 10.0 � 19.7 157.6 � 23.8 153.1 � 21.4 �4.4 � 23.2* 14.5 (�28.7 to �0.2)*

DBP, mm Hg
Initial 82.0 � 7.7 79.3 � 11.6 �2.7 � 13.9 81.7 � 12.5 75.5 � 12.4 �6.2 � 14.5 3.5 (�12.7 to 5.6)
Final 84.6 � 8.3 82.6 � 11.6 �2.0 � 12.7 87.2 � 11.3 85.8 � 12.7 �1.4 � 15.7 �0.6 (�8.9 to 10.1)

Borg scale for
dyspnea

Initial 0.4 � 0.7 0.6 � 1.3 0.2 � 1.3 0.4 � 0.7 0.3 � 0.8 �0.1 � 0.6 0.36 (�0.9 to 0.2)
Final 2.2 � 2.4 2.7 � 2.5 0.5 � 1.7 3.3 � 2.7 3.1 � 2.2 �0.2 � 3.0 0.7 (�2.4 to 1.0)

Borg scale for leg
fatigue

Initial 0.6 � 1 0.5 � 1.1 �0.3 � 1.5 0.4 � 0.7 0.3 � 0.6 �0.1 � 0.8 0.1 (�0.8 to 0.6)
Final 2.2 � 2.4 2.5 � 2.3 0.3 � 1.7 2.8 � 2.7 2.3 � 1.8 �0.4 � 2.8 0.7 (�2.2 to 0.9)

SpO2
, %

Initial 93.8 � 2 94.0 � 2 0.0 � 0.0 93.3 � 2 93 � 2 0.0 � 0.0 0 (0.0–0.0)
Final 90.1 � 4 90.1 � 4 0.0 � 0.0 88.2 � 4 88.2 � 4 0.0 � 0.0 0 (0.0–0.0)

Data are expressed as mean � SD.
* P � .05 (paired t test for comparison of final � initial values in control and home-based rehabilitation groups and unpaired t test for difference between home-based rehabilitation and control
groups)
SBP � systolic blood pressure
DBP � diastolic blood pressure
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Table 4. SGRQ Scores Before and After Evaluations in Control and Home-Based Rehabilitation Groups

Control Group (n � 15) Home-Based Rehabilitation Group (n � 29)

Initial Final
Difference

(Final � Initial)
Initial Final

Difference
(Final � Initial)

Home-Based
Rehabilitation vs Control

(95% CI)

Symptoms 50.8 � 18.9 47.7 � 22.1 �3.1 � 21.0 57.0 � 19.4 47.9 � 18.9 �9.1 � 21.0 6.0 (�19.4 to 7.4)
Activities 63.1 � 23.1 66.3 � 24.9 3.2 � 15.7 54.2 � 25.3 46.1 � 25.1 �8.1 � 24.1 11.4 (�25.3 to 2.5)
Impact 43.8 � 29.3 48.5 � 30.2 4.7 � 12.3 47.3 � 24.8 43.3 � 23.2 �4.0 � 20.6 8.7 (�20.4 to 3.0)
Total 49.1 � 23.2 52.3 � 24.5 3.1 � 12.2 50.3 � 20.9 43.6 � 18.5 �6.4 � 16.1* 9.7 (�1.0 to �0.1)*

Data are expressed as mean � SD.
* P � .05 (paired t test for comparison of final � initial St George Respiratory Questionnaire (SGRQ) scores in control and home-based rehabilitation groups and unpaired test for difference between
home-based rehabilitation and control groups)

Table 3. Variables Before and After the Endurance Test in the Control and Home-Based Rehabilitation Groups

Variable

Control Group (n � 15) Home-Based Rehabilitation Group (n � 29) Home-Based
Rehabilitation vs Control

(95% CI)Initial Final
Difference

(Final � Initial)
Initial Final

Difference
(Final � Initial)

Distance, m 923.7 � 588.8 954.9 � 572.4 31.2 � 419.7 708.4 � 364.4 1,025.0 � 706.2 316.6 � 81.8* 285.42 (�7.1 to 563.8)*
Inclination, % 9.6 � 2.0 9.4 � 1.9 0.0 � 0.0 9.7 � 1.2 9.7 � 1.2 0.0 � 0.0 0.0 (0.0–0.0)
Speed, miles/h 2.0 � 0.6 2.0 � 0.6
Time, s 969.7 � 500.6 1,052.6 � 661.8 82.8 � 479.1 698.1 � 364.0 1,045 � 765.8 347.6 � 87.4† 264.8 (�46.3 to 575.8)†
Heart rate, beats/min

Initial 82.2 � 13.5 82.20 � 14.9 �0.1 � 19.4 89.4 � 20.0 86.9 � 11.1 �2.5 � 20.4 2.5 (�15.3 to 10.4)
Final 123.0 � 17.8 117.5 � 37.2 �5.5 � 35.1 136.6 � 14.6 136.2 � 16.5 �0.4 � 15.5 �5.1 (�10.2 to 20.5)

Breathing frequency,
breaths/min

Initial 17.9 � 3.7 18.8 � 4.0 0.8 � 5.5 17.7 � 5.0 17.7 � 4.0 0.0 � 6.8 0.8 (�4.9 to 3.3)
Final 32.2 � 3.0 31.5 � 6.1 �0.8 � 5.7 32.7 � 5.0 31.5 � 4.5 �1.2 � 5.5 0.4 (�4.0 to 3.2)

SBP, mm Hg
Initia 123.3 � 11.7 121.3 � 14.0 �2.0 � 14.2 122.4 � 13.2 124.1 � 9.1 1.7 � 16.5 �3.7 (�6.4 to 13.8)
Final 158.0 � 24.8 152.0 � 24.5 �6.0 � 23.2 167.9 � 22.7 157.2 � 19.6 �10.6 � 25.3 4.7 (�20.5 to 11.1)

DBP, mm Hg
Initial 80.0 � 9.2 78.0 � 9.4 �2.0 � 10.8 75.8 � 9.8 76.5 � 8.1 0.7 � 11.3 �2.7 (�4.4 to 9.8)
Final 92.6 � 13.3 89.3 � 10.3 �3.3 � 12.9 91.0 � 11.7 90.0 � 11.9 �1.0 � 9.4 �2.3 (�4.5 to 9.1)

Borg scale for
dyspnea

Initial 0.26 � 0.8 0.33 � 0.7 0.0 � 0.6 0.24 � 0.6 0.13 � 0.4 �0.1 � 0.3 0.2 (�0.4 to 0.1)
Final 6.8 � 2.8 7.0 � 2.8 0.1 � 2.4 6.8 � 3.4 6.6 � 3.0 �0.2 � 2.8 0.3 (�2.1 to 1.4)

Borg scale for leg
fatigue

Initial 0.33 � 0.8 0,5 � 0,9 0.1 � 1.1 0.32 � 0.7 0.2 � 0.4 �0.1 � 0.5 0.3 (�0.8 to 0.2)
Final 6.6 � 3.0 6.4 � 3.4 �0.1 � 3.2 6.0 � 3.2 6.7 � 2.8 0.7 � 2.6 �0.8 (�0.9 to 2.7)

SpO2
, %

Initial 94.0 � 2 93.2 � 2 0.0 � 0.0 93.5 � 2.2 93.6 � 2.5 0.0 � 0.0 0.0 (0.0–0.0)
Final 90.6 � 3.7 89.3 � 6.3 0.0 � 0.0 87.8 � 4.5 88.0 � 4.4 0.0 � 0.0 0.0 (0.0–0.0)

Data are expressed as mean � SD.
* P � .05 (paired t test for comparison of final � initial values in control and home-based rehabilitation groups and unpaired t test for difference between home-based rehabilitation and control
groups)
† P � .01 (paired t test for comparison of final � initial values in control and home-based rehabilitation groups and unpaired t test for difference between home-based rehabilitation and control
groups)
SBP � systolic blood pressure
DBP � diastolic blood pressure
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monary rehabilitation protocol for patients with COPD,
and it demonstrates functional benefits.

Conclusions

This study demonstrates that a simple, low-cost, home-
based pulmonary rehabilitation program adapted to real-
life situations leads to improvements in exercise capacity,
shortness of breath, and quality of life. The findings un-
derscore the importance of home-based pulmonary reha-
bilitation as a treatment option for patients with COPD,
reaching agreater number of patients. Further studies should
be carried out to evaluate long-term adherence to this type
of program.
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