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Original Research

Physical Activity and Hospitalization for
Exacerbation of COPD*

Fabio Pitta, PhD; Thierry Troosters, PhD; Vanessa S. Probst, PhD;
Martijn A. Spruit, PhD; Marc Decramer, PhD; and Rik Gosselink, PhD, PT

Background: Acute exacerbations (AEs) have a negative impact on various aspects of the
progression of COPD, but objective and detailed data on the impact of hospitalizations for an AE
on physical activity are not available.

Objective and measurements: We aimed to investigate physical activity using an activity monitor
(DynaPort; McRoberts; the Hague, the Netherlands), pulmonary function, muscle force, 6-min
walking distance, and arterial blood gas levels in 17 patients (mean age, 69 = 9 years [+ SD];
body mass index, 24 * 5 kg/m®) at the beginning and end of a hospitalization period for an AE and
1 month after discharge.

Results: Time spent on weight-bearing activities (walking and standing) was markedly low both at
day 2 and day 7 of hospitalization (median, 7%j; interquartile range [IQR], 3 to 18% of the time
during the day; and median, 9%; IQR, 7 to 21%, respectively) and 1 month after discharge
(median, 19% [IQR, 10 to 34%]; Friedman test, p = 0.13). Time spent on weight-bearing activities
was positively correlated to quadriceps force at the end of the hospitalization period (r = 0.47;
p = 0.048). Patients with hospitalization for an AE in the previous year had an even lower activity
level when compared to those without a recent hospitalization. In addition, patients with a lower
activity level at 1 month after discharge were more likely to be readmitted in the following year.
Conclusions: Patients with COPD are markedly inactive during and after hospitalization for an
AE. Efforts to enhance physical activity should be among the aims of the disease management

COPD

during and following the AE periods.

Key words: accelerometer; acute exacerbation; COPD; hospitalization; physical activity

Abbreviations: 6MWD = 6-min walking distance; AE =

acute exacerbation; BODE = body mass, airflow obstruction,
dyspnea, and exercise capacity; IQR = interquartile range; PImax = maximal inspiratory pressure

(CHEST 2006; 129:536-544)

S everal studies have shown that acute exacerba-

tions (AEs) have a negative impact on health-
related quality of life,! pulmonary function,? utiliza-
tion of health-care resources,3 and survival* of
patients with COPD. Therefore, an appropriate
treatment of AE is considered an important aspect in
the management of the disease.>

Spruit et al® found significantly reduced skeletal
muscle strength in hospitalized patients during an
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AE of COPD when compared to those with stable
disease. Moreover, quadriceps muscle force was
further reduced during the hospital stay and was only
partially recovered 3 months after discharge from
the hospital. This reduction in muscle force is likely
for a combination of factors, such as steroid treat-
ment”$ and changes in the metabolic, nutrition, and
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inflammatory status at the time of the AE.*-!1 Since
physical inactivity, especially bed rest, has potentially
harmful effects such as muscle atrophy,'>!3 a re-
duced physical activity level could also be a factor
linked to the reduction in muscle force observed
during hospitalization for an AE of COPD.

It has been shown that stable COPD patients are
markedly inactive in their daily lives, with the ma-
jority of the day spent sitting or lying down.'* In
addition, by asking patients to report their activity
level in diary cards, Donaldson et al'> recently
showed that time spent outdoors declines over time
and deteriorates acutely during exacerbations in
COPD patients. This study'® provided evidence that
the occurrence of an AE in COPD patients could
further reduce the time spent in weight-bearing
activities (walking and standing). However, time
spent outdoors does not necessarily mean time spent
physically active (time spent sitting in a place other
than home, or the patient going outside with the use
of a wheelchair). Furthermore, only a small portion
of the exacerbations reported in that study'® resulted
in hospitalization. In addition, the quantification of
physical activity in the study by Donaldson et al'®
was based on patients” self-reports, which might
suffer from inaccuracy when compared to objective
assessment.'6 Currently, objective data on the im-
pact of hospitalization for AE on usual physical
activities in these patients are not available. An
objective, reliable, and detailed analysis of physical
activities may provide a new insight on the charac-
teristics of the reduction of physical activity during
and after hospitalization for an AE in COPD patients.
Furthermore, it may provide further rationale to design
recovery programs after severe AEs of COPD.

The present study was designed to investigate
objectively how inactive COPD patients are during
and after a hospital admission for AEs by assessing
them using a highly accurate activity monitor.'® In
addition, we aimed to investigate whether patients
with other episodes of hospitalization for an AE in
the last year have slower recovery in terms of
physical activities in daily life when compared to
patients without hospitalization for an AE in the last
year. Finally, we investigated whether patients with
low activity level during and after hospitalization for
an AE are more likely to be readmitted in the
following year. Preliminary results of this study have
been previously reported in the form of abstracts.!715

MATERIALS AND METHODS

Study Design

Assessment of physical activities was performed on day 2 and
day 7 of the hospitalization period and 1 month after discharge

www.chestjournal.org

from the hospital. Pulmonary function,'® maximal inspiratory
pressure (PImax) and maximal expiratory pressure,2’ quadriceps
force,” fat-free mass (by bioimpedance), and arterial blood gas
levels were measured on day 3 and day 8 of hospitalization and 1
month after discharge from the hospital (on a different day than
the assessment of physical activities). A 6-min walking distance
(6BMWD) test?! was performed on day 8 of hospitalization and 1
month after discharge from the hospital. The BODE (body mass
index, airflow obstruction, dyspnea, and exercise capacity) in-
dex,?2 was also calculated at these two time points as a composite
estimate of disease severity and a predictor of mortality risk. All
methods and equipment, except for the assessment of physical
activities, are described elsewhere.!* All tests were performed by
respiratory physiotherapists and pulmonary function technicians
who were not involved in the study.

Patients

Twenty-four consecutive patients with COPD (FEV /FVC
ratio < 70%) were initially included. These patients consulted
the emergency department because of deterioration in their
respiratory status® in the period between November 2002 and
July 2003. The decision to admit patients to the respiratory
infirmary (ward) due to an AE was made by the attending chest
physician, who was not familiar with the present study protocol.
After admission to the hospital, patients were asked to partake in
the study in case they fulfilled the following inclusion criteria:
diagnosis of COPD according to established criteria (Global
Initiative for Chronic Obstructive Lung Disease classes II to IV),?
and absence of other disabling pathologic conditions that could
potentially influence on physical activity performance, such as
cerebrovascular diseases, rheumatism, and arthritis. Consenting
patients gave oral and written informed consent to participate in
the study. According to the classification of Anthonisen et al,23 9
patients had a type 1 exacerbation, 10 patients had a type 2
exacerbation, and 5 patients had a type 3 exacerbation. In this
classification, exacerbations are defined in terms of symptoms.
The occurrence of increased dyspnea, sputum volume, and
sputum purulence is defined as type 1 exacerbation. Type 2 is
characterized by the presence of two of these symptoms. Type 3
is defined as occurring when one of the symptoms is present, in
addition to at least one of the following findings: upper respira-
tory infection, fever without other cause, increased wheezing,
cough, respiratory rate, or heart rate.

Patients were included in the clinical pathway for COPD
exacerbation used in the University Hospital Gasthuisberg, Leu-
ven, Belgium. According to this clinical pathway, it is required
that patients hospitalized due to an AE of COPD remain 10 days
in the hospital in order to receive standardized medication and
care. Following the pathway, the patients were discharged 10
days after hospital admission except for three patients who
remained longer than the pathway requires because they were
judged to be too ill to be discharged at the tenth day: 1 patient
stayed in the hospital for 20 days, 1 patient stayed for 26 days
(both patients were discharged according to the stabilization of
their clinical condition), and a third patient died on the fifteenth
day of hospitalization. All patients received oral methylpred-
nisolone, 32 mg/d for 7 days, followed by 24 mg/d for 3 days.
Additionally, patients received short-acting bronchodilators four
times a day for 7 days, followed by two times a day for 3 days. A
subsequent reduction in medication depended on the patient’s
status. Antibiotics were administered to nine patients with an
infectious exacerbation. According to the routine investigation in
the University Hospital Gasthuisberg, exacerbations were judged
to be infectious based on three criteria: presence of fever,
increase in C-reactive protein levels, and results of the sputum
culture.2+25 Patients did not receive any kind of physical training
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until the assessments were done at 1 month after discharge. The
ethics committee of the University Hospitals Leuven granted
approval for this longitudinal study.

Information concerning the occurrence of hospitalization for
an AE 1 year before or 1 year after inclusion in the present study
were collected from the electronic database of the hospital. No
patient was hospitalized in another center than the University
Hospital Gasthuisberg during this period.

Assessment of Physical Activities

Physical activities were assessed using an accelerometer-based
activity monitor (DynaPort; McRoberts; the Hague, the Nether-
lands), which was recently validated for patients with COPD.'6 In
brief, when compared to video recordings (the “gold standard,”)
the activity monitor measured accurately time spent walking,
cycling, standing, sitting, and lying in long-term assessments, as
well as the intensity at which walking is performed. In the present
study, walking time and standing time were summed together as
time spent in weight-bearing activities (or active time). The
device is calibrated individually to take into account each pa-
tient’s body characteristics (such as height, and size of the
abdomen). Technical details of the device can be found else-
where.'0 Assessments were performed during 12 h per day,
starting at 08:30 AM. Assessments after 1 month of discharge and
in the stable group were performed on a weekday at the patients’
home, also during 12 h, starting at 8:30 AM. Assessments were
performed only on weekdays to avoid bias, ie, potential differences
in physical activities between week days and weekend days.26

Statistical Analysis
Due to the sample size, nonparametric statistic tests were used.

Changes during hospital stay and 1 month afterwards were
analyzed using the Friedman test (repeated measures). When the

p value was < 0.05, a post hoc test was performed (Dunn test).
Correlations were analyzed with the Spearman coefficient. The
level of significance was set at p = 0.05.

RESULTS

Six patients dropped out during the hospitalization
period: one patient with a mild exacerbation was
discharged on the third day of hospitalization, three
patients with very severe exacerbations required
intensive care, and two patients refused to continue
the tests for personal reasons. As previously men-
tioned, one patient died of respiratory insufficiency
in the fifteenth day of hospitalization. The final
analysis was therefore performed with 17 patients
(16 men; median age, 69 years; interquartile range
[IQR], 60 to 78 years).

Four patients (24%) died within 1 year after
discharge, all of them for respiratory complications.
The only difference between the 5 patients who died
within 1 year and the other 13 patients was a higher
BODE index at day 8 of hospitalization (median, 8
[IQR, 8 to 9]; vs median, 5 [IQR, 3 to 8], respec-
tively; p = 0.05), with the same trend at 1 month
after discharge (median, 7 [IQR, 6 to 8]; vs median,
4 [IQR, 3 to 7], respectively; p = 0.16).

Clinical Results

Clinical characteristics are summarized in Table 1.
During the hospitalization period, quadriceps force

Table 1—Clinical Characteristics of COPD Patients at Day 3 and at Day 7 of Hospitalization for an AE, and 1
Month After Discharge From the Hospital*

Characteristics Day 3 AE Day 8 AE 1 mo After AE
Body mass index, kg/m2 25 (22-26) 25 (19-27) 25 (20-26)
Fat-free mass, % of body mass 70 (66-72) 70 (63-74) 69 (64-74)
FEV,, % predicted 29 (20-48) 28 (23-55) 34 (25-59)§
FVC, % predicted 66 (53-83) 71 (60-101) 80 (62-90) H
FRC, % predicted 151 (121-162) 157 (131-174) 151 (120-161)
TLC, % predicted 108 (91-122) 112 (99-116) 112(93 122)
DLco, % predicted 32 (20-76) 36 (20-86) 34 (19-82)
QF, % predicted 72 (62-78) 64 (52-76)1 70 (55-78)
QF, Newton meters 98 (79-126) 90 (67-109) 1 94 (63-126)
Pimax, % predicted 77 (54-91) 7() (58-93) 8() (66-91)§
PEmax, % predicted 79 (61-120) 82 (72-107) 86 (65-102)
6MWD, % predicted 43 (23-58) 52 (41-69)%
6MWD, m 268 (155-352) 332 (261-443)%
Pao,, mm Hg 57 (48-67) 59 (54-65) 67 (59-73)|
Paco,, mm Hg 39 (34-46) 39 (37-44) 43 (36-46)

*Data are expressed as median (IQR). Analysis of quadriceps force was performed with 15 patients because in 2 patients it was not possible to
perform this assessment at the beginning of the hospitalization. Anthropometric data (body mass index) and assessment of fat-free mass could
not be obtained in one patient at day 3, one (different) patient at day 8, and three patients at 1 month (different patients than the one missing
on day 3 and the one missing on day 8). FRC = functional residual capacity; TLC = total lung capacity; DLco = carbon monoxide diffusion
capacity; QF = isometric quadriceps force; PEmax = maximum expiratory pressure.

tp < 0.05 vs day 3 AE.

ip =0.01 vs day 8 AE.

§p=0.05 to p < 0.1 vs day 8 AE.

[p = 0.05 to p < 0.1 vs day 3 and day 8 AE.
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decreased significantly (median, — 5% of the pre-
dicted value [IQR, — 1 to — 12%]; p = 0.04). No
other variables changed significantly during the hos-
pitalization period. After 1 month of recovery at
home, the 6MWD increased when compared to the
end of the hospitalization period (median increase of
73 m [IQR, 27 to 149 m]; p = 0.01). In addition,
FEV,, FVC, Pimax, and Pao, showed a strong
tendency to increase over this period of time (Ta-

ble 1).

Physical Activity During and After Hospitalization

Results from activity monitoring are shown in
Figures 1, 2. Figure 1 shows that walking time was
markedly low at day 2 of hospitalization and did not
change significantly at day 7. One month after
discharge, walking time increased significantly when
compared to day 2 and day 7 of hospitalization
(p <0.01 and p < 0.05, respectively). However, as-
sessment at 1 month after discharge showed still
markedly low values when compared to those ob-
served in stable COPD patients.!'* Figure 2 shows
that standing time was markedly low at day 2 and day
7, with no significant improvement after 1 month
(Friedman test, p = 0.26). It also shows that most of
the time during both day 2 and day 7 of hospitaliza-
tion was spent sitting or lying down, and there was no
significant decrease after 1 month (Friedman test,
p =022 for sitting time and p = 0.31 for lying
time). Median time spent on weight-bearing activi-
ties was 7% (IQR, 3 to 18%) of the time during day
2, 9% (IQR, 7 to 21%) of the time during day 7, and
19% (IQR, 10 to 34%) of the time during the
assessment day at 1 month after discharge (Fried-
man test, p = 0.13).

=

-

™ O B e ool DTS IR - meanin
= stable COPD

1 month after
Day 7 AE
4 discharge

Day 2 AE

FIGURE 1. Time spent walking during the day by COPD patients
hospitalized for an AE and 1 month after discharge. Data are
shown as box plots (each box is composed by the 25% percentile,
the lower extremity of the box; the median, the central line of the
box; and the 75% percentile, the upper extremity of the box). The
minimum and maximum values are also depicted and correspond
to the lines outside each box. The dotted line corresponds to the
mean time spent on walking time in daily life by COPD patients
in stable condition.!#
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FIGURE 2. Time spent standing, sitting, and lying during the day
by COPD patients hospitalized for an AE and 1 month after
discharge. Data are shown as box plots (description is given in Fig
1legend). The dotted lines correspond to the mean time spent in
each activity by COPD patients in stable condition.'*

Movement intensity during walking at day 2 of
hospitalization was 1.4 m/s> (IQR, 1.2 to 1.5 m/s?)
and improved slightly but significantly to 1.5 m/s>
(IQR, 1.4 to 1.9 m/s?) at day 7 (p <0.05). One
month after discharge, median movement intensity
during walking was 1.6 m/s® (IQR, 1.4 to 1.9 m/s%)
[p <0.01 vs day 2, but not significantly different
than day 7]. However, assessment at 1 month after
discharge showed still markedly low values when
compared to those observed in stable COPD pa-
tients (1.8 * 0.3 m/s?) [mean = SD].™ Patients with
infectious exacerbation (n = 10) did not show any
difference in physical activities when compared to
patients with noninfectious exacerbation (n = 7).

Correlation Between Inactivity and Quadriceps
Weakness

Time spent in weight-bearing activities (or active
time) was positively correlated to quadriceps force at
day 8 of the hospitalization period (r= 0.47;
p = 0.048) [Fig 3]. In addition, reduction in quadri-
ceps force during hospitalization was significantly
correlated to less improvement in walking time after
1 month (r = 0.58; p = 0.03).

Impact of Frequent Hospitalizations

Patients with one or more hospitalizations for an
AE in the year before inclusion in the present study
(n = 9) showed lower walking time at 1 month when
compared to patients (n = 8) without an AE in the
previous year (median, 9 min/d [IQR, 4 to 18 min/d];
vs median, 26 min/d [IQR, 14 to 56 min/d];
p = 0.03). At the beginning of the hospitalization
period, there were no differences in clinical charac-
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FIGURE 3. Relationship between active time (or time spent on
weight-bearing activities; ie, walking time plus standing time) on
day 7 and quadriceps force on day 8 of hospitalization for an AE
in COPD patients (r = 0.47; p = 0.048). Nm = Newton meters.

teristics between patients with or without hospital-
ization in the previous year.

Patients readmitted to the hospital for another AE
in the year following discharge (n = 11) had signifi-
cantly lower walking time at 1 month when com-
pared to patients (n = 6) who were not readmitted
(median, 12 min/d [IQR, 9 to 27 min/d]; vs 30 min/d
[IQR, 21 to 100 min/d]; p = 0.03) [Fig 4]. Concern-
ing clinical characteristics, the 6MWD at day 8 of
hospitalization tended to be lower in patients who
were readmitted (median, 200 m [IQR, 155 to 298
m]; vs median, 351 [IQR, 164 to 520 m]; p = 0.12).
No other differences in clinical characteristics were
found. Six of the 17 patients included in the present
study (35%) were hospitalized for an AE both 1 year
before and 1 year after the hospitalization of interest.

125+
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FI1GURE 4. Walking time at day 7 of hospitalization for an AE and
at 1 month after discharge in COPD patients readmitted within
1 year and in patients not readmitted. *p = 0.03; ns = not
significant.
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Di1scussIoON

The present study showed that patients with
COPD had very low level of physical activity during
and after hospitalization for an AE independently of
whether the exacerbation was infectious or not. Time
spent in weight-bearing activities was low, especially
in patients with quadriceps muscle weakness at the
end of the hospitalization period. Furthermore, pa-
tients with hospitalization for an AE in the previous
year had an even lower activity level when compared
to patients without a recent AE. In addition, patients
with lower walking time at 1 month after hospital
discharge were more likely to be readmitted the
following year.

The significant reduction in quadriceps muscle
force observed during the course of an 8-day hospi-
talization period for an AE reproduced the results
found by our group.6 It is important to underline that
this was a different group of patients, assessed in a
different period of time. It is also worthwhile to
underline that the median reduction of 5% predicted
in quadriceps force corresponds to 7% of the base-
line value lost during only 5 days. No data are
available on minimal clinically important difference
for this outcome, but we believe that a 7% reduction
in such a short period of time seems clinically
relevant, especially in patients with existing muscle
weakness. One reason to believe that this reduction
is clinically relevant is that in stable COPD patients,
a 6-month intense exercise program containing both
strength and endurance training resulted in improve-
ments of approximately 20% in quadriceps force.2?
Therefore, a loss of 7% in a period of only 5 days
seems relevant. It is known that different reasons
may be linked to this decrease in muscle force,”!!
and during an AE a combination of these factors may
be present.?® In the current study, time spent on
weight-bearing activities was significantly correlated
to the quadriceps force at the end of the hospitaliza-
tion period. This suggests that the pronounced inac-
tivity observed during and after the hospitalization
period should be included as one of the factors
linked to muscle force impairment during an AE.
The clinical relevance of these findings can be
appreciated from the correlation between the reduc-
tion in quadriceps force and the slow recovery of
walking time. Although we cannot exclude that the
low physical activity level could be interrelated to
other factors associated to the development of skel-
etal muscle weakness in hospitalized COPD patients,
inactivity is a factor relatively easy to be detected by
clinicians. From the literature, it is clear that there is
a causal relationship between the absence of weight-
bearing activities and leg muscle weakness.'> We
believe, however, that our results do not provide
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definitive evidence to draw conclusions involving
causal relationship between muscle weakness and
physical inactivity during hospitalization. In the
present study, inactivity may be one of the causes of
strength decline, or there may be other underlying
factors leading both to inactivity and muscle weak-
ness.

No significant changes were observed in body
mass index and fat-free mass during the exacerbation
period. This was not surprising for two main reasons:
(1) although no special nutritional intervention was
performed, patients had their nutritional status ac-
companied by the hospital nutrition service during
the whole hospitalization period (as any other hospi-
talized patient); and (2) the hospitalization period
was probably not long enough to the point of result-
ing in nutrition changes that would affect signifi-
cantly these two outcomes. These results are in line
with a study by Vermeeren et al.® who also did not
find changes in these two outcomes during hospital-
ization for an AE in COPD patients.

Probably the most important result from the
present study is the striking inactivity in patients
hospitalized for an AE. At the beginning of the
hospitalization period (day 2), patients spent little
time on weight-bearing activities (median, 7% of the
time during the day). More surprisingly, this re-
mained almost unchanged close to discharge (me-
dian, 9%), whereas a nonstatistically significant im-
provement was seen at 1 month after discharge
(median, 19%). In a recent study,'* we showed that
stable COPD patients spent 33 £ 16% of the time
during the day on weight-bearing activities, while
healthy elderly patients spent 52 = 16%. Therefore,
even 1 month after discharge from the hospital, the
time spent on weight-bearing activities was still
considerably lower when compared to stable pa-
tients'# (only 20% of stable COPD patients had such
a short time spent in weight-bearing activities). In
addition, the short time spent by patients walking is
characterized by low movement intensity (slow walk-
ing speed). These results raise concerns on the
management of AEs. Obviously, optimal pharmaco-
therapy by itself seems not enough to avoid inactivity
in patients with COPD during and after an AE.
Hence, the potentially harmful effects of inactivity
elicited by the marked reduction in physical activities
are not prevented. It can be argued that inactivity in
hospitalized subjects is not a specific feature of
COPD. In the general elderly population, it has been
shown that hospitalization frequently leads to decline
in functional status.? However, it was impressive to
observe specifically in COPD patients that the inac-
tivity during hospitalization was so pronounced and
was related to potential clinical consequences (ie,
decrease in muscle force, risk of readmission). The
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causes for this inactivity are probably multiple:
firstly, the patients are obviously severely ill and are
likely to present worsening of their symptoms, such
as dyspnea. The fear of feeling even more breathless
may lead these patients to keep themselves as much
inactive as possible. Secondly, one could speculate
that the hospital environment can contribute to
physical inactivity. However, the fact that even one
month after discharge patients are still inactive at
home when compared to stable patients supports the
suggestion that the hospital environment is not the
only factor contributing to inactivity. Another fact
that also contributes to this reasoning is that, in the
study by Donaldson et al,'> COPD patients treated
as outpatients during an AE also decreased their
physical activity. Strategies such as early exercise
training®*3! and neuromuscular electrical stimula-
tion3? seem promising to counteract the inactivity in
these patients, although further investigation on this
issue is required. Third, it can be speculated that
other factors may also play a role contributing to
physical inactivity during a COPD exacerbation,
such as depression and the muscle weakness itself.

In the present study, patients who had a hospital-
ization for an AE in the previous year (53% of the
patients) showed less recovery in physical activities
than those without a hospitalization for an AE in the
previous year. Therefore, patients with frequent
exacerbations may be prone to a more rapid decline
in physical activity in daily life, and this may have
repercussions on health-related quality of life.t Al-
though data on activity monitoring before the hospi-
tal admission were not obtained, it seems that func-
tional capacity in these patients gradually decreases
over time.'> In addition, although walking time
during hospitalization and all baseline clinical char-
acteristics were not significantly different between
patients readmitted and patients not readmitted in
the following year, walking time at 1 month after
discharge was significantly higher in the patients not
readmitted (Fig 4). These results have clinical im-
portance since they confirm the relation between
inactivity and a higher risk of hospital readmission
for an AE of COPD, as previously shown by Garcia-
Aymerich et al.3* According to the threshold pro-
posed in their study (walking at least 60 min/d), 15 of
the 17 patients assessed at 1 month after discharge
could be considered to be at risk for readmission.
Indeed, 11 of these 15 patients were actually read-
mitted before 1 year (sensitivity, 73%). However,
since four patients at risk for readmission were not
readmitted, it is clear that usual physical activity level
should not be considered the only factor predicting
hospital readmission.

A recent study by Donaldson et al'> showed that
time spent outdoors decreases significantly during an
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AE. In addition, results of that study also suggested
that patients with frequent exacerbations recover
their physical activity level to a lesser extent than
patients without frequent exacerbations. Both find-
ings were confirmed in the present study, despite the
fact that the studies had different designs. The
present study may provide new insight in some issues
of the study by Donaldson et al.'> For instance,
although the study by Donaldson et al'> provides
solid data about the decrease in activity in COPD
patients, the authors state that time spent outdoors
cannot be equated with physical or muscular activity.
Time spent outside the patient’s home does not
necessarily mean time spent actively. In addition, the
tool used to quantify activity in that study was
subjective, and could therefore suffer from the inac-
curacy observed in self-reports of physical activities
in different populations,? including elderly?> and
COPD patients.'6 The present study, using an ob-
jective, valid, and accurate tool, provided a detailed
profile of the marked decrease in physical activities
during and after hospitalization for an AE of COPD.
Furthermore, the study by Donaldson et al'> sug-
gested that physical activity is quickly recovered after
an AE. The present study suggests that time spent
actively, although increased after 1 month of spon-
taneous recovery, was still far from what stable
COPD patients usually present in daily life'# (Fig 1,
2). This apparent discrepancy between the findings
of the studies may rely on two facts. First, the study
by Donaldson et al'> included exacerbations of any
severity, including mild exacerbations. In fact, only
6.2% of the exacerbations in that study resulted in
hospitalization.!> The present study, however, fo-
cuses on inactivity during severe exacerbations re-
quiring hospitalization. Future research is required
to investigate whether the decrease in physical activ-
ity seen in patients treated at home is comparable to
the marked inactivity observed in hospitalized pa-
tients. Secondly, Donaldson et al'> used a diary, ie, a
subjective tool to assess physical activity, whereas we
used an objective tool (activity monitor). It is possi-
ble that subjective and objective tools reflect differ-
ent aspects of the assessment of physical activity in
daily life.3657 Nevertheless, our findings concerning
slow recovery of physical activity after exacerbations
are in line with other studies that also suggested that
the impact of AEs may be long lasting in terms of
lung function,?® muscle force,® and quality of life.?®

The mortality rate in the present study was 28%
within 1 year (5 of 18 patients), similar to the
findings of Groenewegen et al* (23%) and Garcia-
Aymerich et al®® (29%). Although the profile of
physical activities was not different in these five
patients compared to the others, they tended to have
a shorter 6MWD at day 8 of hospitalization (median,

542

166 m [IQR, 106 to 210 m]; vs median, 298 m [IQR,
185 to 409 m]; p = 0.08). This possibly contributed
to their higher BODE index and reinforces the value
of the 6MWD or a multicomponent scoring system
as a predictor of mortality risk.?> The present study
was, however, underpowered to draw any final con-
clusions on the end point of mortality. Furthermore,
the BODE index may have been influenced by the
transient consequences of the AE itself (eg, reduced
FEV, and 6MWD), and its calculation in the same
group of patients in stable condition previously to
this hospitalization might have shown different re-
sults.

Unfortunately, the present study did not include
activity monitoring before the exacerbation of inter-
est. However, this problem is difficult to circumvent,
since it would be necessary to assess a large number
of stable patients and wait for them to be hospital-
ized, what would happen in a different time interval
for each patient. Therefore, repeated baseline mea-
sures would be required since patients may deterio-
rate activity level over time even without AEs. In
addition, another limitation of the study was the
absence of long-term serial reassessments of physical
activities in daily life after AE (3 months or 6 months
after discharge). This could help to determine the
long-term time course of recovery of activity level
after an AE. However, all patients were proposed to
take part in a pulmonary rehabilitation program after
completion of the study, and 7 of them were actually
included in the program after the 1-month reassess-
ment (4 of the 11 patients readmitted within 1 year
and 3 of the 6 patients not readmitted). Although the
precise impact of pulmonary rehabilitation on daily
physical activity is still unclear, it is reasonable to
assume that taking part in a rehabilitation program
would interfere with the long-term outcome of the
present study. The small sample size could also be
considered a limitation since statistical power may
have been insufficient to allow careful subanalysis
and to show significant changes in aspects such as the
increase in standing time after 1 month (Fig 2).
However, the study was powered to show changes in
walking time, which is the primary activity of sub-
jects in free-living conditions.?® With the current
sample size and an « value of 0.05, the study had
80% of power to detect the changes observed in
walking time between day 7 of hospitalization and 1
month after discharge. Another problem arising
from the small sample size is the limited generaliza-
tion of the results. For instance, care must be taken
when generalizing these results to patients using
noninvasive ventilation, patients in Global Initiative
for Chronic Obstructive Lung Disease stage I, or
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patients treated at home (outpatients), since the
patients investigated did not have these characteris-
tics.

In summary, patients with COPD are severely
inactive during and after hospitalization for an AE.
Low time spent in weight-bearing activities was seen
especially in patients with more pronounced muscle
weakness at the end of the hospitalization period. In
addition, in patients with frequent exacerbations, the
physical inactivity is even more marked. Therefore,
efforts and strategies to enhance physical activity are
important and should be among the aims of the
disease management during and following the AE
periods.
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