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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a preventable

Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) patients
commonly present dyspnea as a limiting factor to activities of daily living (ADL)
accomplishment. However, it might be possible that this limitation may be
decreased with regular aerobic physical activity. The London Chest Activity
Daily Living (LCADL) scale assesses COPD patient's dyspnea during ADL
accomplishment.

Objectives: Analyze if there is an association between the LCADL dyspnea
scale and aerobic physical activity in COPD patients.

Methods: The overall LCADL score was calculated summing the five
domain scores, Body Mass Index (BDI) and airflow limitation (FEV,). Patients
were grouped according to their current physical activity profile and were
classified as Physically Active (PA) and Physically Inactive (PI).

Results: Out of 38 patients, 15 (39.47%) were considered physically active
(PA) and 23 (60.53%) physically inactive (Pl). PA patients presented mean
values for the BMI of 24.5 + 4.2, for FEV, 0f 40.7 + 11.7, for LCADL total score of
21.0+13.6 and LACDL predicted value (%) of 35.5 + 16.7. PI patients presented
mean values for BMI of 23.5 £ 4.4, for FEV, of 33.7 + 11.4, for LCADL total score
of 32.8 £ 15.1 and LACDL predicted value (%) of 53.14 + 19.5. LCADL score
was worse in the Pl than in the PA patients (p=0.015).

Conclusion: Physical inactivity contributes to higher scores in the LCADL
scale which is associated to higher scores of dyspnea perception during
activities of daily living accomplishment.
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decreased dyspnea in COPD patients [11].

Nevertheless, it is not fully understood if the aerobic physical

and treatable respiratory impairment characterized by non-reversible
airflow obstruction. Airflow obstruction is progressive and it is
associated with an abnormal inflammatory response in the lungs due
to toxic gases and particles, especially caused by tobacco use [1].

Chronic pulmonary obstruction leads to pulmonary mechanics
changes [2] that contribute to dynamic hyperinflation and dyspnea in
COPD patients [3-10]. Specially, this mechanism can be seen during
high-intensity exercise tests or even during simple activities of daily
living [8-24]. Therefore, patients with increasing dyspnea [18] present
lower levels of physical activity performed [24].

The London Chest Activity Daily Living (LCADL) scale is
frequently used to analyze dyspnea limitation during exercises and
Activities of Daily Living (ADL) accomplishment in COPD patients
[25]. Comprehensive exercise training has already been proven to
diminish referred dyspnea during common ADL COPD patients
accomplishes [5]. Therefore, regular physical activity promotes
pulmonary and systemic benefits for COPD patients [18,26,27],
such as the increase of muscular vessels, oxidative enzymes and
mitochondrias [3-19,28,29]. Those changes contribute to increased
body composition, peripheral muscle strength, exercise capacity and

activity may influence on COPD patients perceived dyspnea.
Therefore, we aimed to analyze the perceived dyspnea within
physically active and inactive COPD patients.

Materials and Methods

This was a retrospective study with 166 patients comprised from
the Clinica Médica Espago Vital database. The study was analyzed and
approved by the Ethics Committee of the Vale do Itajai University (n°
393/09). Physical activity practices, age, smoking history, Body Mass
Index (BMI), forced expiratory volume in the first second (FEV1) and
LCADL score were the measured variables.

The inclusion criteria were COPD diagnosis (FEV /FVC<0.7
and FEV <80% predicted), smoking history over 20 packs/year and
clinical stability within the past month prior to the initial assessment.

Exclusion criteria were inability to perform any study’s
assessments, disease exacerbation during the protocol, having any
associated disease that might have limited physical practice, being
part of any supervised muscular training program and not have
signed a written consent.

The final sample consisted of 38 COPD patients that were eligible
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according to our study inclusion/exclusion criteria.

Protocol

At first patients were taught they were being submitted to the
protocol and were asked to sign an informed consent. Afterwards the
Body Mass Index (BMI), physical activity, spirometry and dyspnea
were measured.

Body mass index (BMI)

Height and weight were measured on a weighting scale (Filizola’,
Sdo Paulo, Brazil). BMI was calculated using the formula: weight/
height [2,30].

Physical activity

Patients were asked if they practiced any physical activity.
Patients were considered Physically Active (PA) when they practiced
moderate or intense level of physical activity throughout a 30 minutes
period every day or for three days per week, respectively. Moderate
or intense level of PA was defined according to the amount of load
bared by patients during exercise; this amount corresponded to over
60% of the maximum load achieved in a Cardiopulmonary Exercise
Test (CPET) previously performed by a trained physical therapist
or athletic trainer [10]. Patients who were part of a pulmonary
rehabilitation program or any other regular physical activity program
were excluded since this is a health care supervised type of exercise.

Spirometry

Spirometry was carried out according to the American Thoracic
Society (ATS) guidelines. Bronchodilator challenge was made after
fifteen minutes after patients inhaled 400 mcg of albuterol [31,32].

Activities of daily living (ADL) and dyspnea

Dyspnea and ADL limitation was measured by means of the
LCADL. This scale in composed of 15 questions within four domains:
personal care, domestic activities, physical activity and leisure. Every
item of the domains is to score from zero to five. The highest the value
the higher is the inability to accomplish any ADL due to excessive
dyspnea. LCADL total score may range from 0 to 75 points [5,25].

Statistical analysis

The Kolmogorov-Smirnov test was used to identify sample
normality and its distribution was found to be parametric. Therefore
data for age, pack/years, BMI, FEV1 and LCADL are described as
mean + standard deviation and percentage value of the LCADL.
Differences of these variables between groups PA and PI were
obtained by using the non-paired Student's t test. In order to test the
proportional variation between physical activity and LCADL scores

Table 1: Baseline characteristics of 38 COPD patients.

Variables Mean+ standard deviation
Age (years) 65.76 £ 07.81
Packl/years 48.28 + 23.29
BMI (Kg/m2) 23.85 + 04.27
FEV1 % pred. post bd 36.47 +11.86
LCADL (total) 28.13 £15.47
LCADL (%) 46.18 £ 20.21

Abbreviations: BMI: Body Mass Index; FEV,% pred. post bd: Forced Expiratory
Volume in the First Second Predicted Value Post Bronchodilator; LCADL:
London Chest Activity of Daily Living scale

Table 2: Baseline characteristics of physically active (PA, n=15) and physically
inactive (PI, n=23) COPD patients.

Variables Phys!cally P_hysul:ally p

active inactive value
(n=15) (n=23)

Age (years) 67.0+06.0 65.0 + 09.0 0.4

Pack/years 49.3 + 26.4 47.7 £ 21.7 0.8

BMI (Kg/m?) 245+ 04.2 235+04.4 0.5

0,
FEV,%pred.  4h7:117 33.7+11.4 0.07
post bd

LCADL (total) 21.0+13.6 328+15.1 0.01
LCADL (%) 35.5+16.7 53.1+19.5 0.006

Data are presented as mean + standard deviation.
Abbreviations: BMI: Body Mass Index; FEV,% pred. post bd: Forced Expiratory
Volume in the First Second Predicted Value Post Bronchodilator; LCADL: London
Chest Activity of Daily Living scale
the Qui-squared test was used. A p<0.05 was considered as statistical
significant.

Results

Out of 38 recruited patients, 24 (63%) were male and 14 (37%)
were female. Overall baseline characteristics of patients are displayed
on Table 1.

According to the American College of Sports Medicine (ACSM)
classification, 15 (39.47%) patients were considered physically active
(PA) and 23 (60.53%) were considered Physically Inactive (PI).
Patients characteristics divided according to physical fitness are
shown in Table 2.

LCADL score was 32 and 51.1 points for the physically active
and for the physically inactive groups, respectively. Therefore, the
physically inactive group presented higher LCADL scores than
the physically active group (p=0.015) (Table 3). The LCADL (%)
confidence interval was 27.0 to 43.9 and 45.2 to 61.1 for the physically
active and inactive COPD patients, respectively (Figure 1).

Discussion

This study main goal was to verify an association between the
LCADL score and aerobic physical activity in COPD patients.
Moderate and severe COPD patients were asked if they practiced any
physical activity and, according to Patté et al. [16], they were classified
into physically active if they accomplished 30 daily minutes of mild
or moderate intensity whole body physical activity such as cycling or
walking.

Most of our sample was classified as physically inactive (60.53%).
Therefore, this data supports the idea that COPD patients remain
most of their daily time lying or sitting still as oppose to walking [17].

According to Ainsworth’s et al. [33] classification of physical
activity, our physically active patients accomplished enough labor

Table 3: Comparison of London Chest Activity of Daily Living (LCADL) scores
and physical fitness within 38 COPD patients.

LCADL lower LCADL above | Total p
50% 50% (n) value
Physically active 13 2 15 )
)
Physically inactive 11 12 23 )
(n)
TOTAL (n) 24 14 38 0.015
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Figure 1: London Chest Activity of Daily Living (LCADL) confidence interval
scores in physically active (n=15) and inactive (n=23) COPD patients.

and leisure activities within three out of four domains for physical
fitness. The domains physically active patients presented were: in
commuting, domestic activities and leisure.

Pitta et al. [17] reported that physical inactivity in COPD patients
leads to a worsening of the dyspnea perception. The authors found
higher scores in the MRC dyspnea scale for physically inactive
patients that those who performed any kind of moderate physical
activity for at least three times a week. Nevertheless, we choose to
assess our patient’s dyspnea by means of the LCADL scale since it
brings a higher specificity for activity of daily living accomplishment.
Also, it is a reliable and valid tool to assess ADL limitation [25] and
presents adequate responsiveness to therapeutic approaches such as
pulmonary rehabilitation programs [5].

The reason we calculated the LCADL percentage value was to
diminish the lower limit scoring in the domestic activity domain since
our sample was mostly composed by male patients. Overall and up to
this date, most of the domestic activities are still being accomplished
by women on a daily basis. Therefore the LCADL total score did
not consider questions which the score was equal to zero. Only the
question with a score equal or higher than one was considered to
calculate the LCADL total score percentage value [25].

Our study showed that the mean LCADL percentage values
were higher in the PI (53.14%) than the PA 35.5% group, showing a
deterioration in ADL accomplishment in the PI group.

In the same manner, Miravitlles et al. [34] showed a strong
direct relationship between daily walking time and functional status
(assessed by the LCADL; p=0.001). They found that patients who
walked less than 30 minutes per day presented a LCADL score of 31
% as compared to 20 % from those who walked over 60 minutes per
day. They concluded that poor health status is one of the main factors
associated with a low walking time in COPD patients.

Simon et al. [20] studied the LCADL associated to the BODE
index and found that patients presented a LCADL score lower than
50% (threshold line) is associated to a severe ADL limitation. Our
sample showed a difference between PA and PI confidence intervals.
The upper limit of the PA group and the lower limit of the PI group
divide the sample in distinct LCADL percentage values. Therefore,
it is possible that physical activity may interrupt the vicious cycle
of dyspnea and ADL limitation. Indeed, several studies have shown
that disease severity is directly associated to ADL decrease making
patients with severe and very severe COPD perform their daily

activities in fewer and shorter bouts than those in mild and moderate
stages [35-38]

Simon et al. [20] showed a higher MRC dyspnea perception
for a physically inactive compared to physically active patients. The
inactive patients presented severe dyspnea perception in different
intensity-level activities [7]. Velloso et al. [23] also showed the
dyspnea as one of the main factors that limits ADL accomplishment.
However, other studies reports that ADL limitation may occur due
to other factors than dyspnea, such as: airway obstruction [18-22],
dynamic hyperinflation [10] and peripheral muscle weakness [27].

Simon et al. [20] showed a correlation between lower FEV
and higher LCADL scores. In our study, the severe airway
obstruction shown in our patients may have contributed to exercise
limitation. The severe patients in the PI group presented a 7% mean
difference for FEV, as compared to the PA group. This knowledge
supports the hypothesis that the higher the airway obstruction the
higher the dyspnea scores perceived; a limiting factor to exercise
accomplishment, higher dyspnea and LCADL scores in these patients
[23]. Watz et al. [24] showed a correlation between FEV, and physical
activity level. They stated that the lower the FEV, the lower was the
physical activity accomplished by these patients. Other studies have
shown an association of physical activity with health related quality
of life [39,40], disease severity [41-43], mortality [44,45] and dynamic
hyperinflation [46].

Our study showed that the physical activities associated to a lower
dyspnea-ADLlimitation [33]. Rodrigues et al. [18] showed that COPD
patients increased the overall functional physical capacity and upper
limbs incremental and endurance capacity and decreased dyspnea
during daily activities after a pulmonary rehabilitation program.

It is already known that comprehensive physical training can
decrease dyspnea in COPD patients [14,47]. Nevertheless, as we
know that COPD patients are ADL limited due to disease severity
and dyspnea, we must educate our patients to practice an oriented-
type of exercise in order to decrease dyspnea-related ADL limitation.

Our study presents two limitations: (1) the small sample size
within the PI and PA groups, however, our sample size presented
enough power to detect our primary outcome; (2) we did not perform
the CPET to determine the amount of PA (moderate or intense) and
only collected the data from another centre.

Conclusion

We conclude that the higher scores in the LCADL scale in
physically inactive COPD patients is related to higher dyspnea
perception which leads to a lower ability to perform activities of daily
living.
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