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BACKGROUND: Chronic hypoxemia in patients with COPD is a limiting factor that is associated
with disease progression and significantly contributes to decreased physical activity. Although
correction of hypoxemia results in physiological improvements, oxygen therapy may be related to
social isolation and inactivity. However, few studies have objectively investigated the level of phys-
ical activity in daily life (PADL) in these patients. The objective of this study was to compare the
level of PADL in subjects with COPD on home oxygen therapy and in subjects with no oxygen
therapy, and to investigate whether home oxygen therapy is associated with the level of PADL.
METHODS: In this study, 29 subjects with COPD composed the home oxygen therapy group, and
30 subjects with COPD composed the control group. All of them underwent assessment of anthro-
pometric measurements, spirometry, peripheral muscle strength, limitations in activities of dalily
living, perception of dyspnea, health status, as well as PADL monitoring. RESULTS: Home oxygen
therapy subjects showed less time walking (P � .001), in active physical activities (P � .003), in
physical activities > 3 METs (P � .001), and in physical activities < 1.5 METs (P � .042), as well
as fewer steps (P � .001). Physical inactivity was present in 24 home oxygen subjects (82.8%) and
18 control subjects (60%). Oxygen therapy was associated with severe physical inactivity (Cramer’s
V � 0.29, P � .040). The time using oxygen therapy (h/d) was the strongest predictor of the level
of PADL (r2 � 0.38–0.43, P < .001). CONCLUSION: Subjects with COPD using oxygen at home
showed reduced level of PADL. The results indicate that oxygen therapy is associated with severe
physical inactivity and may be a predictor of the level of PADL. Key words: COPD; motor activity;
oxygen inhalation therapy; home visit; pulmonary disease; mobility limitation. [Respir Care
2019;64(11):1392–1400. © 2019 Daedalus Enterprises]

Introduction

In more advanced stages of COPD, there is a notable
decrease in physical activity in daily life (PADL), and
patients are limited by specific disease factors such as

pulmonary hyperinflation, severe dyspnea, worse lower-
limb muscle function, and chronic hypoxemia.1 At these
stages of COPD, home oxygen therapy is usually part of
the nonpharmacological treatment for hypoxemia.2 This
therapy may improve survival, quality of life, pulmonary
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rianópolis, Santa Catarina, Brazil.

Ms Cani presented a version of this paper as an abstract at the XVIII
Simpósio Internacional de Fisioterapia Cardiorrespiratória e Fisioterapia
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hemodynamics, exercise capacity, and cognitive perfor-
mance in these patients,3,4 and it may reduce pulmonary
hypertension and, subsequently, the risk of cor pulmo-
nale.5

Oxygen supplementation results in improved exercise
tolerance in patients who are severely incapacitated by
advanced COPD because it slows the development of ven-
tilatory limitation, thus promoting a reduction in ventila-
tory demand and, consequently, dynamic hyperinflation
and dyspnea on exertion. In addition to reducing the over-
load of the respiratory system, oxygen supplementation
improves the supply of oxygen to the muscles, thus slow-
ing the onset of fatigue.2,6,7

Despite its positive effects, studies have reported that
the use of oxygen therapy may be associated with low
levels of PADL8,9 and that subjects using home oxygen
therapy showed less independence activities of daily liv-
ing.10 Some investigators have also reported an association
among higher frequency of exacerbations, lower functional
capacity, lower motivation to exercise, and reduced qual-
ity of life during the time such subjects remain seated in
daily life, with a higher proportion in subjects using home
oxygen therapy.1 They also present a higher number of
hospital admissions, symptoms of anxiety and depression,
and worse mortality prognosis.11

Although the use of oxygen therapy has been previously
associated with inactivity, only one study12 used triaxial
accelerometers, which are more reliable in assessing the
level of PADL.13-15 However, that study included a small
sample of home oxygen users and considered only a few
variables related to PADL. Other studies were performed
using scales and uniaxial accelerometers, which are less
reliable methods to evaluate PADL.8-10 Moreover, no study
has so far compared the level of PADL among subjects
with COPD on oxygen therapy or not on oxygen therapy,
matching them according to pulmonary function.

This study aimed to compare the level of PADL in subjects
with COPD on home oxygen therapy and those not on oxy-
gen therapy (matched according to pulmonary function), and
to investigate whether the use of home oxygen therapy is
associated with the level of PADL.

Methods

Subjects

In this study, the participants were classified into a group
of subjects with COPD using home oxygen therapy or a
group of controls with COPD not using oxygen therapy.
They were matched according to sex, age, body mass in-
dex, and percent of predicted FEV1 recruited from the
Home Oxygen Therapy Services of the Municipal Health
Department of Florianópolis and São José, and from pub-
lic and private out-patient clinics in the metropolitan area

of Florianópolis, SC/Brazil. This study was approved by
the Human Research Ethics Committee of the State
University of Santa Catarina (CAAE: 42993115.7.0000.
0118). All participants signed an informed consent doc-
ument.

Inclusion criteria for the home oxygen therapy group
were clinical diagnosis of COPD in clinically stable GOLD
spirometric stages III and IV in the month prior to the start
of the protocol;16 use of home oxygen therapy at a mini-
mum during sleep, and for at least 3 months;17 age be-
tween 40 and 80 y; and a history of smoking at least
10 packs per year with smoking cessation for more than
6 months. Exclusion criteria were inability to execute the
proposed protocol; comorbidities that influenced or could
limit PADL (cardiovascular, neurological, orthopedic,
and/or rheumatologic comorbidities); other chronic respi-
ratory diseases; participation in a pulmonary rehabilitation
program for � 6 months; and exacerbation of the disease
during the period of data collection. The same criteria
were adopted for the control group, with the exception of
the use of home oxygen therapy.

Sample Size Calculation

The sample size was calculated using the mean walk-
ing time found in the pilot study of 10 home oxygen
therapy group subjects and 10 control group subjects
(44.8 � 24.6 min vs 89.2 � 40.3 min, respectively)

QUICK LOOK

Current knowledge

The use of oxygen therapy may be associated with low
levels of physical activity in patients with COPD. The
level of physical activity is also strong predictor of
mortality in patients with COPD. The use of home ox-
ygen therapy is also associated with lower functional
capacity, lower motivation to exercise, reduced quality
of life during the time they remain seated in daily life,
and worse prognosis.

What this paper contributes to our knowledge

Subjects with COPD on home oxygen therapy dem-
onstrated lower levels of physical activity in daily
life (PADL), greater limitations and higher levels of
dependence in PADL, greater perception of dyspnea,
and worse general health status compared to subjects
who do not use oxygen therapy and have similar lung
function. The duration of oxygen therapy in terms of
hours/day was the strongest predictor of PADL in this
population.
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(G*Power 3.1.9.2). Considering a t test, a bidirectional
alpha of 0.05 and beta of 0.20, and sample loss of 20%, a
sample size of 16 subjects per group was obtained. We
estimated a total of 29 subjects for each group, expecting
correlation coefficients of at least 0.5 with the same values
of alpha, beta, and loss.18

Protocol

This was an observational cross-sectional study carried
out in 3 d of evaluation. On the first day, anthropometry
measurements, pulmonary function, oxygen therapy char-
acteristics, functional status, peripheral muscle strength,
perception of dyspnea, and health status were evaluated.
On the second and third days, PADL was monitored. Ox-
ygen therapy was maintained according to the habitual use
throughout the protocol, observing the schedules and flows
already established.

Characteristics related to the use of home oxygen therapy
included period of use (eg, nocturnal or nocturnal/diurnal);
oxygen flow (L/min); time of oxygen therapy (in h/d and y);
oxygen saturation (SpO2

) at rest; use of portable devices or
lack of such use; tubing lengths, if the subject received med-
ical advice to alter the flow of oxygen at any time of the day
or for any specific reason (such as during a physical activity
or in exacerbations of the disease); and if the subject followed
medical prescriptions (eg, time of use and oxygen flow).
Long-term administration of oxygen was defined as the use
for � 15 h.2 Thus, the time of oxygen use was classified as
nocturnal, nocturnal/diurnal �15 h, and nocturnal/diurnal
� 15 h.

Pulmonary function was assessed with spirometry using
the EasyOne spirometer (ndd Medical Technologies, Swit-
zerland), and the calibration was checked at each assess-
ment. We adopted methods and criteria recommended by
the American Thoracic Society/European Respiratory So-
ciety19 and the reference values of Pereira et al.20 Dyspnea
on exertion was assessed with the modified Medical Re-
search Council scale,21,22 and health status was assessed
with the COPD Assessment Test.23

Peripheral muscle strength of knee extensors was eval-
uated as described by Andrews et al24 using a portable
digital dynamometer (Lafayette Instrument, Lafayette, In-
diana). At least 5 and at most 8 repetition were performed,
2 of which should be reproducible (difference of � 10%).24

The analyzed variable was the mean of the isometric
strength in Newtons (N) of the two best reproducible
measures.

Functional limitations were evaluated with the modified
version of the Pulmonary Functional Status and Dyspnea
Questionnaire, which is composed of three domains: dys-
pnea influence on PADL, fatigue influence on PADL, and
change in PADL compared to period prior to disease. The
total score was used for the analyses.20 To assess the level

of dependence for PADL, the Katz index was applied and
the total score was considered.25,26

PADL were monitored with a triaxial accelerometer
(DynaPort Activity Monitor, McRoberts, The Netherlands)
for 12 h on 2 consecutive days after waking up.27,28 The
time spent standing, sitting, lying down, and walking, as
well as the intensity of movement during walking29 and
energy expenditure in PADL30 were used for the analyses.
The sum of the times walking and standing composes the
time variable in active physical activities, whereas the sum
of the time lying down and sitting makes up the time in
sedentary activities. Subjects with � 4,580 steps were clas-
sified as severe physical inactivity.31 The time spent on
physical activities with metabolic equivalent of task (MET)
� 3 METs was measured, and the cut-off point of 80 min/d
was used to classify the subjects according to their level of
physical (in)activity. The time spent on sedentary behav-
iors was also assessed considering physical activities � 1.5
METs.32 Subjects were classified as sedentary and non-
sedentary according to the cutoff point of 8.5 h.33

Statistical Analysis

The data were analyzed with the IBM SPSS Statistics
20.0. The values are expressed as arithmetic mean, SD,
median, 95% CI, and percentile (interquartile range) ac-
cording to the type of variables and distribution of data,
details that were verified using the Shapiro-Wilk test. The
chi-square test was used to compare the frequency of the
GOLD stages between the groups and to test the associa-
tion between the use of oxygen therapy and the level of
PADL. The Cramer’s V coefficient demonstrated the
strength of these associations. For the comparisons be-
tween the groups (home oxygen therapy group and control
group) and between the GOLD stages (III and IV), the
Student t test for independent samples or the Mann-Whit-
ney U test were used. Pearson or Spearman correlation
coefficients were used to verify the correlation between
the time of use of oxygen therapy (h/d), lung function and
the PADL variables. Single linear and multiple stepwise
linear regressions were applied using the variables related
to PADL as dependent, and the variables related to oxygen
therapy as independent. The significance level was set at
P � .05.

Results

A total of 162 patients were recruited for the home
oxygen therapy group, 30 of whom were eligible. One
subject was excluded for not being able to complete the
pulmonary function test. Thus, 29 subjects (21 men) com-
pleted the protocol in the home oxygen therapy group. For
the control group, from 66 patients recruited, 30 subjects
were eligible and finalized the study. Subjects on home
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oxygen presented higher dyspnea, worse health status,
greater number of exacerbations in the past year, and worse
functional status related to PADL (P � .05). The charac-
teristics of the subjects are summarized in Table 1, and the
characteristics of the home oxygen therapy in Table 2.

Subjects on home oxygen therapy reported less time
spent on active physical activities (P � .003) and physical
activities � 3 METs compared to control group (P � .001)
(Table 3 and Fig. 1). PADL differed between GOLD III
and GOLD IV subjects only in the control group (Table 3).
In the home oxygen therapy group, 4 subjects (14.3%)
were classified as active, 24 subjects (82.8%) showed se-
vere physical inactivity, and only 1 subject (3.6%) did not
exhibit sedentary behaviors. In the control group, 10 sub-
jects (33.3%) were classified as active, 18 subjects (60%)
showed severe physical inactivity, and 2 subjects (6.7%)
presented with no sedentary behaviors. The use of oxygen
therapy was associated with the classification of severe
physical inactivity (Cramer’s V � 0.29, P � .040).

As observed in Table 4, the time of oxygen therapy
(h/d) was able to explain 41% of the variability in walking

time (P � .001), 43% (P � .001) of the number of steps,
and 38% (P � .001) of the time in physical activities
� 3 METs. The tubing length was able to explain 22%
(P � .01) of the length of time lying down, and oxygen
flow explained 15% (P � .040) of time spent sitting. On
the other hand, percent of predicted FEV1 explained 16%
(P � .01) of walking time variability, 16% (P � .033) of
the number of steps, and 15% (P � .04) of the time in
physical activities � 3 METs. In the multiple linear re-
gression analysis, only the duration of oxygen therapy
(h/d), oxygen flow, and tubing length were maintained in
the model as predictors of the level of PADL (Table 4).
The correlations between percent of predicted FEV1 and
PADL with the time of use of oxygen therapy (h/d) are
presented in Figure 2.

Discussion

In this study, subjects with COPD on home oxygen
therapy demonstrated greater limitations and higher levels
of dependence in PADL, greater perception of dyspnea,
worse health status, and greater number of exacerbations
per year than subjects with similar lung function who did
not use oxygen therapy. In addition, these subjects spent
less time walking and less time on active physical activi-
ties and physical activities � 3 METs, showed lower walk-
ing intensity, took fewer steps, and spent more time on
physical activities � 1.5 METs. The use of oxygen ther-
apy was associated with severe physical inactivity, and the
duration of oxygen therapy (h/d) was the strongest predic-
tor of PADL.

Table 1. Sample Characterization

Domiciliary
Oxygen
Therapy
Group

Control
Group

P

Age, y 68.3 � 7.72 67.50 � 7.61 .67
Weight, kg 66.2 � 16.3 63.7 � 13.5 .52
Height, m 1.63 � 0.10 1.65 � 0.09 .30
Body mass index, kg/m2 24.7 � 4.48 23.2 � 4.31 .18
Smoking history, pack-years 57.3 � 30.3 61.7 � 36.1 .78
Exacerbation in the

previous year
2.28 � 1.89 1.19 � 1.54 .01

FEV1/FVC, L 0.37 � 0.09 0.37 � 0.07 .60
FEV1, L 0.70 � 0.25 0.73 � 0.29 .94
FEV1, %pred. 24.6 � 6.71 24.4 � 8.55 .90
FVC, L 1.91 � 0.65 1.92 � 0.56 .95
FVC, %pred. 52.1 � 12.3 50.3 � 11.8 .50
GOLD III, n (%) 6 (20.7) 6 (20.0)* .60
GOLD IV, n (%) 23 (79.3) 24 (80.0)*
Peripheral muscle strength, N† 142 � 41.0 159 � 41.2 .19
PSFDQ total† 100.6 � 69.8 56.1 � 48.4 .030
mMRC‡ 4 (3–4) 2 (1–3) � .001
Katz Index†‡ 0 (0–2) 0 (0–0) .040
COPD Assessment Test 23.3 � 8.48 17.6 � 8.36 .01
Resting SpO2

95.4 � 3.70 94.5 � 2.60 .65

Results are presented as mean � SD except as noted. Domiciliary oxygen therapy group:
n � 29 subjects; control group: n � 30 subjects.
* The chi-square result showed no difference in the frequency of patients in the GOLD III and
IV between the domiciliary oxygen therapy group and the control group.
† For these variables, n � 17 subjects in the control group.
‡ Results are presented as median (interquartile range).
%pred. � percent of predicted
PSFDQ � Pulmonary Functional Status and Dyspnea Questionnaire modified
mMRC � modified Medical Research Council

Table 2. Characteristics Related to Oxygen Therapy in the
Domiciliary Oxygen Therapy Group (n � 29)

n (%)

Oxygen therapy
Night 5 (17.2)
Night and daytime (� 15 h) 20 (69.0)
Night and daytime (� 15 h) 4 (13.8)

O2 flow, L/min* 2 (2–2.5)
Duration of oxygen therapy, h/d* 20 (11–24)
Duration of oxygen therapy, y* 4 (0.4–5.3)
Tubing length, m* 9.5 (2.1–9.6)
Orientation to change O2 flow

Yes 8 (27.6)
No 21 (72.4)

Portable fountain
Yes 11 (37.9)
No 18 (62.1)

Follows medical prescription
Yes 25 (86.2)
No 4 (13.8)

* Results are presented as median (interquartile range).
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Previous studies have reported that individuals with
COPD are less active in daily life than healthy elderly
individuals,29 that there is a difference in the level of PADL
among the GOLD spirometric classifications,12,34 and that
the low level of physical activity is associated with the use
of oxygen therapy.8,9 It is well known that individuals with
COPD who undergo oxygen therapy tend to have lower
FEV1.35 However, no studies have so far compared sub-
jects using or not using oxygen therapy through careful
attention to reduce the influence of pulmonary function on
the results. At this time, it has not been established whether

the reduction in the level of PADL is influenced by the use
of oxygen therapy or the worse pulmonary function of
these individuals.

The results of this study indicate that subjects with COPD
using home oxygen therapy take fewer steps and walk less
and more slowly in daily life than subjects who do not use
oxygen therapy. In the control group, GOLD IV subjects
with COPD showed less walking time, less energy expen-
diture, fewer number of steps, and less time in physical
activities � 3 METs when compared to GOLD III subjects
with COPD (P � .05, Table 3); similar results not ob-
served in the home oxygen therapy group. This suggests
that the reduction in PADL in subjects who use home
oxygen therapy may occur regardless of the severity of the
disease. Although percent of predicted FEV1 is considered
a predictor of PADL level, we observed that the time of
oxygen therapy per day was a better predictor of walking
time, number of steps, and time in physical activities
� 3 METs. In addition, we observed that the longer the
duration of oxygen therapy use, the less time subjects
spent walking and engaging in physical activities � 3 METs
and the lower the number of steps taken, findings which
indicate that the reduction of the level of physical activity
goes along with the severity of the disease and the need
for greater oxygen supplementation. The development
of strategies to slow the progression of the disease and
to prevent further exacerbations is very important in this

Table 3. Comparison of Physical Activities in Daily Life

Physical Activities
in Daily Life

Domiciliary Oxygen Therapy Group Control Group

Total
(n � 29)

GOLD III
(n � 6)

GOLD IV
(n � 23)

Total
(n � 30)

GOLD III
(n � 6)

GOLD IV
(n � 24)

Sitting time, min 418 � 104 419 � 65.6 418 � 114 390 � 111 358 � 79.4 398 � 117
Lying time, min 114 � 81.6 104 � 108 117 � 75.7 103 � 85.4 115 � 114 101 � 79.3
Standing time, min 139 � 64.3 137 � 62.3 140 � 66.3 149 � 60.9 141 � 50.0 151 � 64.1
Walking time, min 36.1 � 23.7* 49.3 � 31.3† 33.2 � 20.8‡ 90.7 � 39.6 131 � 32.9§ 80.6 � 34.8
Time in APA, min 187 � 77.9* 197 � 74.0 184 � 80.4‡ 258 � 91.4 291 � 87.5 249 � 92.4
Time in SPA, min 533 � 77.8 523 � 74,0 535 � 80.3 494 � 83.1 473 � 77.0 499 � 85.3
Intensity of movement of the

walk, m/s2
1.53 � 0.22* 1.54 � 0.30 1.53 � 0.21 1.88 � 1.01 2.00 � 0.44 1.85 � 1.11

Energy expenditure, METs 1,098 � 225 1,166 � 146 1,080 � 242 1,184 � 225 1,401 � 247§ 1,129 � 188
Steps, no./d 2,669 � 1,883* 3,547 � 22,617† 2,429 � 1,628‡ 4,599 � 2,308 7,190 � 1,952§ 3,951 � 1,922
Time in physical activities

� 3 METs
47.8 � 29.6* 63.8 � 40.4 43.4 � 24.9‡ 75.0 � 28.5 103 � 28.2§ 67.9 � 24.4

Time in SPA � 1.5 METs,
min

623 � 63.7* 643 � 43.5 617 � 68.0 598 � 50.0 577 � 70.6 603 � 44.0

Results are presented as mean � SD.
* P � .05 vs. total control group.
† P � .05 vs. GOLD III controls.
‡ P � .05 vs. GOLD IV controls.
§ P � .05 vs. GOLD IV controls.
APA � active physical activities
SPA � sedentary physical activities
MET � metabolic equivalent of task
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Fig. 1. Box-plot for comparison between domiciliary oxygen ther-
apy group and controls in physical activities in daily life.
METs � metaboloic equivalent of tasks.
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population, especially for patients who spend a reduced
number of hours per day on oxygen therapy to avoid the
progression of the reduction of the level of physical
activity.

Oxygen flow during oxygen supplementation and tub-
ing length were predictors of time spent sitting, and tubing

length was a predictor of time spent lying down. The lower
functional performance of these subjects is perhaps more
likely to be justified by the restriction imposed by the
device used in oxygen supplementation than by the greater
impairment of lung function. Previous studies have al-
ready hypothesized that the additional burden imposed by

Table 4. Multiple Regression Models for the Level of Physical Activity

Regression Coefficient Standard Error (95% CI) R2 P

Walking time
Constant 89.7 13.0 (63.0 to 116) NA � .001
Oxygen therapy time (h/d) �2.92 0.68 (�4.33 to �1.52) 0.41 � .001

Steps, no./d
Constant 7,035 1,016 (4,946 to 9,123) NA � .001
Oxygen therapy time (h/d) �238 53.4 (�348 to �128) 0.43 � .001

Time in physical activities � 3METs
Constant 111 16.4 (77.7 to 145) NA � .001
Oxygen therapy time (h/d) �3.48 0.86 (�5.25 to �1.70) 0.38 � .001

Sitting time
Constant 376 75.3 (220 to 531) NA � .001
Oxygen flow 57.4 25.4 (5.02 to 110) 0.28 .033
Tubing length, m �11.2 5.19 (�21.9 to �0.56) 0.28 .040

Lying time
Constant 23.6 36.4 (�51.2 to 98.5) NA .52
Tubing length, m 11.2 4.15 (2.64 to 19.7) 0.22 .01

NA � not applicable
MET � metabolic equivalent of task
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Fig. 2. Correlations between (A) FEV1% predicted, (B) number of steps, (C) walking time, and (D) time in physical activity � 3 METS with
time of use of oxygen therapy (h/d). METs � metabolic equivalent of tasks.
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the equipment and the type of device used for oxygen
supplementation, especially in more functionally compro-
mised individuals, may negatively influence the practice
and performance of PADL.36

In addition to this hypothesis, it is reported that inade-
quate guidance to these patients on oxygen tubing length
may negatively influence their PADL and quality of life.37

Many companies eventually restrict tubing length at short
distances because they mistakenly believe that this can
affect the flow of oxygen which contributes to the reduc-
tion of the mobility of these patients. Aguiar et al37 veri-
fied that a length of 30 m does not alter the flow and
fractions of inspired oxygen supplied, and it may provide
greater freedom for patients to move around at home. In
this study, we observed that the mean tubing length was
9.5 m, which may had a direct influence on the low level
of PADL in subjects in the home oxygen therapy group.

Another important finding was that both groups had a
high number of subjects with sedentary behaviors. Seden-
tary behavior differs from physical inactivity because it is
related to activities with an intensity of � 1.5 METs in
sitting or reclining positions.32,38,39 Thus, individuals may
reach high levels of physical activity, but they spend a
great part of the day performing low-energy expenditure
physical activities (ie, physical activities � 1.5 METs),
thus presenting sedentary behavior.32 In recent years, at-
tention has been paid to the adverse effects of sedentary
lifestyle.40,41 Recent studies have demonstrated that sed-
entary behavior is related to mortality in the general pop-
ulation42 and in subjects with COPD.33 In this study, we
observed that subjects in the home oxygen therapy group
spent less time on active physical activities and physical
activities � 3 METs and had a higher frequency of severe
physical inactivity, whereas there was no difference be-
tween the groups regarding the time spent in sedentary
activities and the frequency of sedentary behavior when
compared to those using oxygen therapy. Therefore, it
may be concluded that subjects with COPD have seden-
tary behavior regardless of the use of oxygen therapy.
However, those who use oxygen therapy have lower levels
of PADL. Notably, the level of physical activity is another
strong predictor of mortality in COPD patients,43 and the
fact that patients who use oxygen therapy are less active in
daily life suggests an increased risk of death. Thus, it can
be inferred that both sedentary lifestyle and physical in-
activity may impact the decrease in survival of these pa-
tients even more.

In addition to presenting lower levels of physical activ-
ity, subjects in the home oxygen therapy group had worse
dyspnea on exertion, more functional limitation, greater
levels of dependence for PADL, and worse general health
status than subjects who did not use oxygen therapy, de-
spite similar pulmonary function between them. These re-
sults may suggest a strong impact of chronic hypoxemia

on the functional performance of these subjects.12 How-
ever, no differences were observed between the groups in
relation to quadriceps muscle strength, and this was not a
determining factor for the level of PADL. Quadriceps mus-
cle resistance may be a factor that is specific to these
individuals. Quadriceps muscle resistance was not eval-
uated in our sample, and it is closely related to time
spent walking, active physical activities, physical activ-
ities � 3 METs, and the number of steps. These activ-
ities showed differences between the groups. Further-
more, the number of exacerbations per year was higher
in the home oxygen therapy group. Notably, COPD ex-
acerbations negatively influence the prognosis of pa-
tients16 and reduce the level of PADL in COPD pa-
tients.44 However, in our sample, this was not a
determinant factor of the time spent on the evaluated
PADL or of the duration of oxygen therapy.

One limitation of the study is the small number of sub-
jects evaluated in the GOLD III stage, which may have
influenced the comparisons between GOLD III and
GOLD IV. However, this was not the purpose of our study,
and matching the groups ensured that classification distri-
butions were similar between them. Another possible lim-
itation is the inability to ensure that the oxygen therapy
followed all of the criteria and recommendations for its
indication and prescription despite the use of a standard-
ized protocol for indication and follow-up on these pa-
tients as presented by the Health Department of the State
of Santa Catarina.

This is the first study to assess objectively the level of
PADL in subjects with COPD using home oxygen therapy
by means of a triaxial accelerometer and compare them to
subjects who do not use oxygen therapy and have similar
lung function. The findings add relevant knowledge about
these subjects’ PADL and demonstrate that strategies that
facilitate physical activity and modify sedentary behavior
should be investigated in these subjects because oxygen
therapy alone does not improve levels of PADL. Thus,
increasing the physical activity of patients with COPD
using oxygen at home seems to be fundamental to pro-
moting an increase in survival and improvement in quality
of life. Oxygen supplementation may lead to a restriction
to home environment, which may reflect the low demand
of these individuals for pulmonary rehabilitation programs
or the practice of regular physical activity.

Conclusion

Subjects with COPD in GOLD stage III and stage IV on
home oxygen therapy had lower levels of PADL, greater
limitations and higher levels of dependence in PADL,
greater perception of dyspnea, and worse health status
compared to subjects with COPD and similar pulmonary
function who did not use oxygen therapy. The use of home
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oxygen therapy is associated with the level of PADL. Pul-
monary function influences the level of PADL; however,
the time of oxygen therapy per day is a stronger predictor
in these subjects. Considering that the level of physical
activity is a strong predictor of mortality for patients with
COPD, the findings of this study suggest that it is neces-
sary to consider the oxygen therapy factor when investi-
gating PADL in this population.
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