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Background: Data are scarce on patient physical activity (PA) level during exacerbations of
chronic obstructive pulmonary disease (¢COPD). The objective of the study was to evaluate
the level and determinants of change in PA during an eCOPD.

Materials and methods: We conducted a prospective cohort study with recruitment from
emergency departments (EDs) of 16 participating hospitals from June 2008 to September 2010.
Data were recorded on socioeconomic characteristics, dyspnea, forced expiratory volume in
1 second (FEV1%), comorbidities, health-related quality of life, factors related to exacerbation,
and PA in a stable clinical condition and during the eCOPD episode.

Results: We evaluated 2,487 patients. Common factors related to the change in PA during
hospital admission or 7 days after discharge to home from the ED were lower PA at baseline and
during the first 24 hours after the index evaluation. Age, quality of life, living alone, length of
hospital stay, and use of anticholinergic or systemic corticosteroids in treating the exacerbation
were associated with the change in PA among hospitalized patients. Predictors of change among
patients not admitted to hospital were baseline FEV1% and dyspnea at rest on ED arrival.
Conclusion: Among the patients evaluated in an ED for an eCOPD, the level and change in
PA was markedly variable. Factors associated with exacerbation (PA 24 hours after admission,
medication during admission, and length of hospital stay) and variables reflecting patients’ stable
clinical condition (low level of PA, age, quality of life, FEV1%) are predictors of the change
in PA during a moderate-to-severe eCOPD.

Keywords: COPD exacerbations, physical activity, prospective cohort study

Introduction
Among older individuals, there is a complex association between functional decline,
defined as loss of capacity to carry out activities of daily life,'? and hospitalization. It is
well known that hospitalization can lead to functional decline.!? Sometimes, however,
functional decline precedes hospitalization.> The etiology of functional decline goes
beyond the disease process that triggered the admission and it is likely that several
mechanisms are involved. One possible contributor is decreased mobility — a reduction
in an individual’s usual level of physical activity (PA). During hospitalization, geriatric
patients spend 83% of their time in bed and just 4% standing or walking.* Low mobility
in hospitalized patients has been shown to be a predictor of adverse outcomes.’

After adjusting for demographic and clinical characteristics, older patients who
increased their walking distance by 600 steps (equivalent to walking for 12 minutes)
from the first day of admission to the second day were discharged 2.13 days before
those who did not achieve this level of PA.¢

Relatively little is known about the association between change in PA level
and exacerbation-related outcomes in patients with COPD. However, the evidence
base has begun to grow and it has been seen that PA may have an influence on very
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important outcomes, such as mortality and readmissions.”®
During exacerbations, COPD patients report even less daily
outdoor PA,’ and their level of PA falls even further during
hospitalization for an exacerbation of COPD (eCOPD)."?
In fact, patients often do not recover their PA level within
the first month after an eCOPD.!?

The aim of this study was to evaluate changes in PA
during episodes of moderate-to-severe eCOPD requiring
assessment in an emergency department (ED) and identify
determinants of these changes.

Methods/design
This prospective cohort study recruited patients from
16 hospitals in the Spanish National Health Service. Patients
with an eCOPD attending the ED were informed about the
study objectives and invited to participate, and if they agreed,
written informed consent was obtained. All data collected
were kept confidential and the Institutional Review Boards
of the participating hospitals approved this study. Recruit-
ment started in June 2008 and ended in September 2010.
A description of the study protocol has been published.'!

Patients were eligible for the study if they arrived at the
ED with symptoms consistent with an eCOPD. COPD was
confirmed by spirometry if the patient had a forced expira-
tory volume in 1 second/forced vital capacity (FEV1/FVC)
ratio <70%. The severity of airflow limitation was classified
in accordance with the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD)."?

Exacerbation was defined as an event characterized by
a change in the patient’s baseline dyspnea, cough, and/or
sputum that was beyond normal day-to-day variations and
may have warranted a change in medication.'? Patients newly
diagnosed with COPD in the ED were included in the study,
provided that the diagnosis was confirmed by spirometry
within 60 days after the index episode at a time when they
were stable. Patients were excluded from the study if they
did not wish to participate or if, at the time they were being
evaluated in the ED, their eCOPD was complicated by a
comorbidity such as pneumonia, pneumothorax, pulmonary
embolism, lung cancer, or left cardiac failure.

Data collection

Data collected upon arrival at the ED included socioeco-
nomic data, information about the patient’s respiratory
state (arterial blood gases, respiratory rate, dyspnea), level
of consciousness measured by the Glasgow Coma Scale,"
and presence of other conditions included in the Charlson
Comorbidity Index.'*

For patients admitted to the hospital from the ED, we col-
lected additional data from the patient’s medical record as well
as from interviews on the first day after admission and on the
day of discharge. They were asked questions about their PA,
their general health, and their level of dyspnea before the index
eCOPD, 24 hours after being admitted to hospital, and at hos-
pital discharge. Patients discharged from the ED to home were
also asked questions related to these variables (their PA, their
general health, and their level of dyspnea), in their case, refer-
ring to before the index eCOPD, 24 hours after being discharged
from the hospital ED, and 1 week after the index ED visit.

For PA level, we focused on walking. Participants were
given six response options about their daily activity (walking)
before the exacerbation: I just walk from bed to a chair; I am
housebound but walk inside the house; I walk a few hundred
meters outside; [ walk for errands; I regularly walk — walking
a walk at least 3 days a week; and I take part in some kind
of sport. This PA scale was based on the health, activity,
dyspnea, obstruction (HADO) score,'’ already validated, and
has been used in previous studies. This scale showed good
correlation with the St George’s Respiratory Questionnaire
activity subscale. It also shows, in this sample, good cor-
relation with the European Quality of Life-5 Dimensions
(EQ-5D; Pearson’s r correlation coefficient: 0.42 in admitted
patients and 0.49 in those discharged; P for both <0.0001)
and the fatigue scale (» correlation coefficient: 0.39 and 0.30,
respectively; P for both <0.0001).

At 24 hours after the index ED evaluation, patients were
asked about the level of PA they were able to perform at
that time, as well as their general health status and dyspnea.
Similar response options were given at the time of discharge
for patients who had been admitted to the hospital from the
ED assessment and after 7 days for those discharged to home
from the ED assessment. These were: I am bedridden; I sit
down; I walk to the bathroom; I walk in the room; I walk
outside the room with limitations; and I can walk outside the
room without limitations. Baseline general health status was
measured using the EQ-5D questionnaire.'®!”

To measure the level of dyspnea at baseline we used the
Medical Research Council breathlessness scale, which uses
a five-category scale that ranges from “I only get breathless
with strenuous exercise” to “I am too breathless to leave the
house”."® The level of dyspnea during the follow-up, that is,
24 hours after the index ED visit and at hospital discharge
was measured with a specific question “How do you rate your
level of dyspnea today” with a seven-point response scale
from very severe to none, similar to the previously validated
Borg Dyspnea Scale.!*?
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For all patients, additional variables collected from medical
records included pulmonary function as measured by FEV1;
hospital admissions for COPD during the previous 12 months;
baseline respiratory therapy; and the presence of comorbidities
needed to determine the Charlson Comorbidity Index.'

Further, for all patients, we reviewed medical records and
conducted telephone interviews 2 months after the index ED
evaluation to ascertain their vital status and whether they had
been readmitted to hospital.

Definitions of outcome measures
The main outcome variable was change in PA. For patients admit-
ted to the hospital, this was defined as the difference between PA
reported at hospital discharge and that reported 24 hours after
being admitted to the hospital. For patients discharged to home
from the ED, it was defined as the difference between PA reported
1 week after being discharged from the ED and that reported
24 hours after being discharged from the ED to home.
Additional outcome parameters were mortality during
the 2 months after the ED index visit; readmission for an
eCOPD during these 2 months; and, for patients admitted to
the hospital from the index ED visit, length of stay, measured
as the day the patient was discharged from hospital minus
the day he or she was admitted.

Statistical analysis

The unit of the analysis was the patient. For patients who had
more than one ED visit during the recruitment period, only
the first one was considered for the analysis.

Descriptive statistics included frequencies and percentages
for categorical variables and means and standard deviation
(SD) for continuous variables. Main sociodemographic and
clinical characteristics, as well as patient-reported measures
at baseline, were compared between patients admitted to
hospital from the index ED evaluation and those discharged
to home.

Generalized linear models were used in the univari-
ate analysis to determine which variables were related
to PA level at discharge among patients admitted to the
hospital or 1 week after discharge to home from the ED.
Patients who died during this period were excluded from
the analysis.

In the multivariate analysis, separate generalized linear
models were used for patients admitted to the hospital and
those discharged to home from the ED. All variables with
a P-value lower than 0.20 were included in the multivari-
ate analysis. Variables with P<<0.05 were included in the
final models. The effect of the participating hospital in the
final models was also taken into account by means of mul-
tilevel models.

All effects were considered to be significant at P<<0.05. All
statistical analyses were performed using SAS for Windows,
version 9.2 (SAS Institute Inc., Cary, NC, USA).

Results

A total of 3,276 eCOPD episodes were identified for the
study. The final population included 2,487 patients. The
recruitment process is outlined in Figure 1.

3,276
Repeated episodes: 390 Excluded: 254
) . . ) » * COPD complicated: 198
First ED visit was considered on patients who « COPD is not confirmed: 56
had more than one ED visit during the ’
recruitment period 2487 Incomplete data: 145

[
Admitted

1,537

Died: 57 Not available: 59

Interview at admission
and discharge

Figure | Flowchart of exclusions and missing cases.
Abbreviation: ED, emergency department.

|
Discharged

950

- »| Not available: 95

Next day interview and
1 week interview

853
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Both groups of eCOPD patients showed increases in PA
during follow-up, that is, at hospital discharge or 1 week
after discharge to home from the ED (Figure 2). However,
16% of the admitted patients did not perform any PA during
their hospitalization and 17% walked only in their hospital
room during that time, while among those discharged from
the ED the corresponding percentages were 10% and 9%,
respectively (Table 1).

Variables associated with change in PA during hospital
admission were: age; baseline FEV1%; the need for home
oxygen therapy; noninvasive mechanical ventilation or con-
tinuous positive airway pressure ventilation; number of admis-
sions for an eCOPD during the previous 12 months; Charlson
Comorbidity Index score; level of consciousness as measured
by the Glasgow Coma Scale score; presence of dyspnea at rest
upon ED arrival; length of stay; PA at baseline; and PA in the
first 24 hours after admission. Taking the best score in each
variable as a reference, all had significant inverse association
with change in PA during the hospitalization or the 7 days
after being discharged to home from the ED (Table 2).

In multivariate analyses, we evaluated factors associ-
ated with the change in PA during hospital admission or an
equivalent time (1 week) in patients discharged to home from

Change in physical activity from
ED arrival to follow-up for
admitted patients
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the ED. Among patients admitted to the hospital, changes in
PA from admission to discharge (Table 3) were influenced by
their previous level of PA: level of PA 24 hours after admis-
sion (limited to those patients with the lowest level of PA):
age: health-related quality of life (HRQoL) as measured by the
EQ-5D: and length of hospital stay: as well as use of inhaled
anticholinergic medications (associated with an increase in
PA) or corticosteroids (associated with a decrease in PA).
Among patients discharged to home from the ED, changes in
PA after 1 week (Table 4) were influenced by previous level
of PA: level of PA 24 hours after the index ED visit: FEV1%:
and the presence of dyspnea at rest upon ED arrival.

For both groups, patients admitted to the hospital and
those discharged to home from the ED, Table 5 shows out-
comes including mortality, length of stay, and readmission
by PA levels. Among patients admitted to the hospital, the
length of hospital stay was associated with the level of PA
both at baseline and at 24 hours after admission (falling
from 8.9 to 5.3 days with increasing baseline PA and 9.2
to 6.8 with increasing PA at 24 hours, respectively) as was
mortality during admission (varying from 15% to 1% and
10.5% to 0%, respectively). Further, readmission rates within
2 months were related to the level of PA at discharge from the

Change in physical activity from
ED arrival to follow-up for
discharged patients
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24 hours from 24 hours from A week from
admission discharge discharge ED
Basal physical activity level
<+ Low .- Moderate - High
Figure 2 Changes in physical activity from ED arrival to follow-up by basal physical activity level and admission status.
Note: Physical activity levels: | — | am bedridden; 2 — | sit down; 3 — | walk to the bathroom; 4 — | walk in the room; 5 — | walk outside the room with limitations; and 6 — |

can walk outside the room without limitations.
Abbreviation: ED, emergency department.
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Table | Descriptive characteristics of the sample by admission status

Hospital admission P-value
Yes No

Age, years 72.6 (9.6) 73.0 (9.7) 0.74
Male, % 1,394 (90.3) 873 (91.8) 0.33
Baseline FEV , % =0.0001

=50 429 (30.7) 339 (43.1)

3049 666 (47.7) 342 (43.5)

<30 302 (21.6) 106 (13.5)
Previous HOT/CPAP/NIMV 585 (38.1) 256 (26.9) =0.0001
Charlson Comorbidity Index 2.31 (1.6) 2.10 (1.6) 0.002
EQ-5D 0.60 (0.28) 0.64 (0.29) 0.003
Previous admission (year before) 1.0 (1.5) 0.56 (I.1) =0.0001
Living arrangements 0.001

Lives alone 204 (12.6) 8l (8.1)

Lives in a residence 38 (24) 17 (1.7)

Lives with someone 1,348 (83.6) 888 (89.3)

Other 23 (7.4) 9 (0.9)
Edema (at arrival ED) 299 (21.0) 137 (15.1) =0.0001
Dyspnea at rest (at arrival ED) 1,301 (78.5) 461 (50.7) =0.0001
Glasgow Coma Scale <15 (at ED arrival) 59 (3.8) I (1.1) 0.0003
Baseline physical activity =0.0001

|=from bed to chair only 101 (7.2) 56 (6.7)

2= housebound, but walks inside 103 (7.3) 43 (5.1)

3= walks a few hundred meters 363 (25.7) 165 (19.7)

4= walks for errands 409 (29.0) 194 (23.2)

5= usual walker 425 (30.1) 366 (43.8)

6= does some sports 10 (0.7) 12 (1.4)
Physical activity at 24 hours =0.0001

|=bedridden 222 (15.6) 31 (3.6)

2= sits 234 (16.5) 44 (5.2)

3= walks just to the bathroom 469 (33.0) 69 (8.1)

4= walks around the room 246 (17.3) 123 (14.5)

5= walks outside of the room with limitations 212 (14.9) 381 (45.0)

6= walks outside of the room without limitations 37 (2.6) 199 (23.5)
Physical activity at | week/discharge =0.0001

|=bedridden 35 (2.6) 24 (2.9)

2= sits 60 (4.5) 24 (2.9)

3= walks just to the bathroom 114 (8.5) 32 (3.8)

4= walks around the room 227 (17.0) 74 (9.0)

5= walks outside of the room with limitation 628 (46.9) 342 (41.5)

6= walks outside of the room without limitation 274 (20.4) 328 (39.8)
Length of stay (admitted) 7.75 (6.2) N/A
Death 56 (3.6) 3(0.3) =0.0001

Notes: Summary variables are presented as mean * standard deviation for quantitative variables, and frequency for discrete variables.
Abbreviations: FEV,, forced expiratory volume in | second; HOT, home oxygen therapy; CPAP, continuous positive airways pressure; N/A, not applicable; NIMV,
noninvasive mechanical ventilation; EQ-5D, European Quality of Life-5 Dimensions; ED, emergency department.

hospital, or 1 week after the index visit in patients discharged
(varying from 40% to 15% and 41% to 11%, respectively,
with increasing levels of PA).

Discussion
The results of this study indicate that the level of PA is quite
variable during an eCOPD that requires an ED visit, as are

the variables associated with the change in PA during the
exacerbation, and these differ between patients admitted to
hospital and those discharged to home. PA levels at baseline,
24 hours after hospital admission, and at the time of hospi-
tal discharge or 7 days after the index ED assessment are
associated with length of stay, readmission, and mortality

during admission.
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Table 2 Univariate analysis of predictors of change of physical activity at hospital discharge or 7 days after visiting the ED

Hospital admission

Yes No

P estimate P-value B estimate P-value
Age -0.01 =0.0001 —-0.02 =0.0001
Sex

Men —-0.08 0.48 —-0.001 0.99

Women - - - -
Baseline FEVI, %

=50 - - - -

3049 -0.23 0.003 —-0.38 =0.0001

<30 —0.38 =0.0001 -0.75 =0.0001
Previous HOT/CPAP/NIMV

No - - - -

Yes —0.48 =0.0001 —-0.50 =0.0001
Charlson Comorbidity Index -0.08 =0.0001 -0.06 0.0l
Previous admission (year before) —-0.08 =0.0001 —-0.08 0.05
Living arrangements

Lives alone 0.25 0.0l 0.28 0.05

Lives in a residence -0.59 0.002 —I.1 0.0007

Other —0.43 0.14 —-1.03 0.009

Lives with someone - - - -
Edema (at arrival ED)

No - - - -

Yes -0.36 0.001 -0.13 0.10
Dyspnea at rest (at arrival ED)

No - - - -

Yes —-0.28 0.0003 -0.37 =0.0001
Glasgow Coma Scale <15 (at arrival ED)

No - - - -

Yes —0.65 0.0006 —1.24 0.0008
Baseline physical activity

|=from bed to chair life only -2.00 =0.0001 —2.49 =0.0001

2= housebound, but could walk inside —1.37 0.0001 —1.36 =0.0001

3= walks a few hundred meters -0.85 0.01 —-0.66 0.02

4= walks for errands -0.51 0.14 -0.22 0.46

5= usually walker -0.24 0.47 —-0.002 0.99

6= does some sports - - - -
Physical activity at 24 hours after ED arrival

|=bedridden -1.59 =0.0001 —2.80 =0.0001

2= sits —-1.22 =0.0001 -2.21 =0.0001

3= walks just to the bathroom -0.79 =0.0001 —-1.26 =0.0001
4= walks around the room -0.56 0.005 -0.88 =0.0001
5= walks outside of the room with limitations -0.25 0.22 -0.49 =0.0001
6= walks outside of the room without limitations - - - -
Length of stay —-0.03 =0.0001 - -

Note: Reference categories for each variable were the best situation category for each variable.
Abbreviations: FEV, forced expiratory volume in | second; HOT, home oxygen therapy; CPAP, continuous positive airways pressure; NIMV, noninvasive mechanical

ventilation; ED, emergency department.

Hospitalization has previously been associated with
decreases in PA. Fisher et al found that older people hos-
pitalized for an acute medical illness performed little PA,
spending only 4.1% of their time walking.?! In 17 hospi-
talized patients with severe COPD who were fitted with
accelerometers, Pitta et al found that PA was significantly

lower than the PA level of patients with stable COPD.” In
contrast, our study showed that COPD patients have a wide
range of PA during a hospital admission for an eCOPD. In
fact, in the first 24 hours after admission, 17.5% of patients
in our study walked, at least, in their hospital rooms. Apart
from the use of different measurement tools, these differences

submit your manuscript

256

Dove

International Journal of COPD 2016:1 |


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove Physical activity changes during COPD exacerbations

Table 3 Change in PA level in admitted patients: multivariate analysis

P estimate P-value

Intercept 5.63 <0.0001
Baseline physical activity

From “bed to chair life” or housebound, but walks inside —-0.61 <0.0001

Walks a few hundred meters —0.16 0.026

Walks for errands or usually walker or does some sports - -
Physical activity at 24 hours

|= bedridden —0.64 0.001

2= sits —-0.54 0.005

3= walks just to the bathroom —-0.36 0.05

4= walks around the room -0.30 0.11

5= walks outside of the room with limitation -0.12 0.54

6= walks outside of the room without limitation - -
Age —-0.012 <0.0001
EQ-5D 0.95 <0.0001
Home status

Lives alone 0.21 0.015

Lives in a residence —0.14 0.43

Other —-0.18 0.49

Lives with someone - -
Medication

Anticholinergic (used) 0.16 0.03

Anticholinergic (not used) - -

Corticosteroids (systemic) used -0.27 0.0005

Corticosteroids (systemic) not used - -
Length of hospital stay -0.012 0.03

Notes: Model R-square: 0.30, adjusted for participating hospital. Reference categories for each variable were the best case category for each variable. Baseline physical activity
categories were reduced to three levels for this model.
Abbreviations: PA, physical activity; EQ-5D, European Quality of Life-5 Dimensions.

Table 4 Change in PA level in ED discharged patients: multivariate analysis

p estimate P-value
Intercept 5.95 <0.0001
Baseline PA
From bed to chair life only or housebound, but could walk inside —1.17 <0.0001
Walks a few hundred meters -0.32 0.0005
Walks for errands or usually walker or does some sports - -
Physical activity at 24 hours
|= bedridden —2.04 =0.0001
2= sits —1.52 =0.0001
3= walks just to the bathroom -0.94 =0.0001
4= walks around the room —0.68 =0.0001
5= walks outside of the room with limitation -0.41 =0.0001
6= walks outside of the room without limitation - -
FEV,, %
<30 -0.23 0.04
3049 -0.19 0.01
=50 - -
Dyspnea at rest at ED arrival
Yes -0.16 0.03
No - -

Notes: Model R-square: 0.43, reference categories for each variable were the best case category for each variable; baseline physical activity categories were reduced to
three levels for this model.
Abbreviations: ED, emergency department; PA, physical activity; FEV , forced expiratory volume in | second.
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Table 5 Outcomes by physical activity levels in patients admitted and discharged from ED

Outcomes Physical activity level P-value
| 2 3 4 5 6
Hospital admitted patients
Baseline physical activity
Length of stay 8.9 (5.1) 10.2 (7.7) 8.8 (6.6) 7.5 (5.0) 6.1 (3.8) 53 4.1) =0.0001
Death during admission 19 (15.45) Il (9.17) 9(2.12) 3 (0.67) 1 (1.25) 1 (0.25) =0.0001
Physical activity at 24 hours
Length of stay 9.2 (6.3) 8.9 (5.8) 7.6 (5.7) 7.2 (4.7) 5.8 (3.9) 6.8 (5.6) =0.0001
Death during admission 27 (10.55) 7 (2.67) 7(1.31) 3 (1.06) 0(0) 0(0) =0.0001
Physical activity at discharge
Readmissions until 2 months 16 (40) 17 (25.37) 38(29.92) 65 (25.39) 142 (20.40) 41 (15.65) 0.001
ED discharged patients
Physical activity at | week
Readmissions until 2 months Il (40.74) 7 (34.14) 7 (19.44) 22 (26.51) 53 (12.68) 33 (10.61) =0.0001

Notes: Summary variables are presented as mean + standard deviation for quantitative variables, and frequencies and percentage for discrete variables. Baseline physical
activity: |, from bed to chair only; 2, “housebound but | walk inside”; 3, “I walk a few hundred meters outside”; 4, “l walk for errands”; 5, “I regularly walk — walk an itinerary
at least 3 days a week”; 6, “I do some kind of sports”. Physical activity at 24 hours, physical activity at discharge, physical activity at | week after being discharged from ED:
I, “l am bedridden”; 2, “I sit”; 3, “I walk just to the bathroom”; 4, “I walk in the room”; 5, “I| walk outside the room with limitation”; 6, “| can walk outside room without

limitations”.
Abbreviation: ED, emergency department.

could be explained by the larger size of our cohort and the
range of COPD severity among the participants.

Little information is available about PA among patients
experiencing an eCOPD who are not admitted to hospital.
As might be expected, in our cohort these patients had a
higher level of PA in the first 24 hours after the index ED
visit than those who were admitted to the hospital. Only
17% of patients discharged to home from the ED reported
minimal PA at 24 hours (categories 1-3) compared to 65%
of admitted patients.

Donaldson et al showed that COPD patients spent only
1.5 days indoors immediately after an exacerbation — not
necessarily a severe one — which implies a quick return to
normality.’ In contrast, Pitta et al found that several patients
failed to achieve the PA level of stable COPD patients
1 month after their hospital discharge.'® Our data for non-
admitted eCOPD patients were generally in agreement with
a relatively fast recovery.

Some factors associated with the change in PA during
hospital admission are related to the general clinical condi-
tion of the patient, such as older age, poorer HRQoL, liv-
ing alone, and reporting the lowest level of PA at baseline
(confined to bed or a chair). Other associated variables were
PA during the first 24 hours after admission, length of stay,
and use of anticholinergic or systemic corticosteroids to
treat the eCOPD.

Interestingly, among patients admitted to the hospital,
factors related to the severity of COPD, such as FEV1%,
level of dyspnea when the patient was stable, comorbidi-
ties, and hospitalizations for eCOPD in the previous year

played no role in the change of PA during the admission.
Further, even variables related to the ED visit (reflecting
the severity of the exacerbation), such as level of respira-
tory failure, also had no relationship with the change in PA.
These findings are in accordance with the results of Fisher
et al who found no association between the number of
steps taken by patients during admission and the severity
of the illness.!

Among patients admitted to the hospital, the lower the
PA level during the first 24 hours after admission, the smaller
the change in PA at hospital discharge. This finding suggests
that early activity might improve later PA and perhaps other
outcomes among patients hospitalized for an eCOPD.

In our study, HRQoL was related to the change in PA dur-
ing hospitalization. Among stable COPD patients, HRQoL
has previously been identified as a predictor of PA.>> An
association between changes in PA and changes in HRQoL
has been also observed,? although such an association has
not been demonstrated during an eCOPD.

Among patients discharged to home from the ED, the
only variables of the eCOPD episode that were associated
with changes in PA were baseline level of PA, FEV1%, and
dyspnea at rest upon arrival at the ED.

Surprisingly, the use of anticholinergic medication during
admission was associated with a positive change in PA. This
could reflect appropriate treatment of a severe eCOPD that
improves hyperinflation and makes PA easier.?* In contrast,
the use of systemic corticosteroids was associated with a
decline in PA, which could be related to deterioration of
muscle function.!
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Summarizing, in both groups of our sample, we identi-
fied important factors beyond to the two common predictive
variables, namely, PA at baseline and 24 hours. Among those
discharged from the ED, these predictors were just baseline
COPD obstructive severity level and dyspnea status at ED
arrival; while for those admitted several parameters related
to general health status of the patient (age, EQ-5D, and
living arrangements) and, importantly, to the index admis-
sion (length of stay and medication used) make a difference
to the prediction of changes. These findings indicate that
variables besides COPD status, including some treatments,
play an important role.

Several studies have suggested that PA may be therapeu-
tic during hospitalization. Among patients hospitalized for
an acute medical condition, those who had shorter lengths of
stay took more steps on the first complete day in hospital.”!
In another study by Fisher et al patients hospitalized for an
acute medical illness who increased their walking by at least
600 steps from the first to the second 24-hour day were dis-
charged 1.7 days earlier than those who did not.® Shadmi and
Zisberg observed a 1.5-day shorter length of stay in patients
who were mobile outside their hospital rooms compared with
those who were only mobile inside their rooms.?

Low-grade systemic inflammation is part of the COPD
disease process. Skeletal muscle wasting has been related
to the use of systemic corticosteroids and immobilization,
and has been associated with functional deterioration dur-
ing hospitalization in eCOPD patients.' PA would increase
the circulating level of anti-inflammatory cytokines such as
interleukin (IL)-6, IL-1ra, IL-10, and soluble tumor necrosis
factor receptors,”® which could help restore equilibrium in this
inflammatory state?’ (although it is not known which agents
mediate this effect). A rehabilitation program undertaken
during admission for eCOPD has been shown to prevent
muscle deterioration.?® We speculate that early mobilization
would work as a kind of rehabilitation, with similar benefits
to a structured program.

The multicenter design and the large number of patients
included in the two arms of the study — those admitted and
those directly discharged from the ED — are the main strength
of this study.

Limitations of our study should also be noted. We did
not objectively measure PA with accelerometers, as has
been done in smaller studies. Using these devices in a large,
multicenter study such as ours would have been extremely
complicated. Prospective studies are likely to have missing
data, this being inherent to the design. Our study is no excep-
tion, although we were able to include a high proportion of

patients at follow-up and collect complete information for
the variables considered in the analysis.

In summary, we found that among patients evaluated
in an ED for an eCOPD the level of PA is quite variable.
Immediately following the eCOPD, variables related to the
exacerbation and those reflecting the general clinical con-
dition of the patient influence changes in the level of PA,
especially among those admitted to hospital from the ED.
Future studies should confirm these results using objective
PA measurements. Maximizing bronchodilator treatment
and beginning PA at a very early stage following an eCOPD
could improve outcomes in these patients.
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