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ABSTRACT | The aim of this study was to investigate if
there is a relationship between the impact of Chronic
Obstructive Pulmonary Disease (COPD) on health status
and the level of dyspnea in Activities of Daily Living (ADL)
and the mortality predictor index in patients undergoing
Pulmonary Rehabilitation (PR). It is a cross-sectional study
in which 32 patients with moderate to very severe COPD
(23 men; 666x120 years; FEV: 406x156% predicted) were
assessed by: COPD Assessment Test (CAT), Body Mass
Index (BMD, six-Minute Walking Test (6MWT), London
Chest Activity of Daily Living Scale (LCADL), modified
Medical Research Council (MMRC) and BODE Index (Body
mass index, airflow Obstruction, Dyspnea and Exercise
capacity). The CAT score presented moderate correlation
with the mMMRC questionnaire (r=0.35; p=0.048), total score
of LCADL (r=060; p<00017) and total score LCADL per-
centage (r=057; p=0001. Only the total score of LCADL
is able to predict the CAT questionnaire scores (p<005;
r>=061). There were no significant correlations between
CAT and BODE index, BMI, FEV, and 6MWT. Thus, the

higher the level of dyspnea in ADL, the greater the impact
of COPD on the patient’s health status. However, this is
not true in relation to mortality prognosis in patients with
COPD in PR.

Pulmonary Disease, Chronic Obstructive/
mortality; Sickness Impact Profile; Activities of Daily Living.

RESUMO | O objetivo do estudo foi investigar se ha relacao
entre o impacto da Doenca Pulmonar Obstrutiva Cronica
(DPOO) no estado de salude com o nivel de dispneia nas
atividades de vida didria (AVD) e o indice preditor de mor-
talidade em pacientes em reabilitacdo pulmonar (RP). Trata-
se de um estudo transversal, em que foram avaliados 32
pacientes com DPOC moderada a muito grave (23 homens;
666120 anos; VEF: 406x156% previsto) por meio do
COPD Assessment Test (CAT), indice de Massa Corporea
(IMQO), Teste de Caminhada de Seis Minutos (TC6), London
Chest Activity of Daily Living Scale (LCADL), modified
Medical Research Council (mMRC) e Indice BODE (Body
mass index, airflow Obstruction, Dyspnea and Exercise
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capacity). Observaram-se correlacdes positivas moderadas do CAT
com o questionario mMMRC (r=0,35; p=0,048), a pontuacdo total da
LCADL (r=060; p<000T1) e com a porcentagem da pontuacdo total
da LCADL (r=057; p=0001). Apenas a pontuacdo total da LCADL &
capaz de predizer independentemente a pontuacao do questiona-
rio CAT (p<005; r=061). Nao foram constatadas correlacoes signifi-
cativas entre o CAT e o Indice BODE, IMC, TC6 e VEF,. Dessa forma,
guanto maior o nivel de dispneia nas AVD, maior o impacto da
DPOC no estado de sauide do paciente, entretanto, 0 mesmo nao
ocorre em relagdo ao prognostico de mortalidade nos pacientes
com DPOC em RP.

Doenca Pulmonar Obstrutiva Cronica/mortalidade;
Perfil de Impacto da Doenca; Atividades Cotidianas.

RESUMEN | El objetivo del estudio fue investigar si hay rela-
cion entre el impacto de la Enfermedad Pulmonar Obstructiva
Cronica (EPOC) en el estado de salud con el nivel de disnea en las
actividades de la vida diaria (AVD) y el indice predictor de morta-
lidad en pacientes en rehabilitacion pulmonar (RP). Se trata de un
estudio transversal, en el que fueron evaluados 32 pacientes con

INTRODUCTION

Patients with Chronic Obstructive Pulmonary Disease
(COPD) present with decreased functional capacity and
increased minimal effort dyspnea as the disease deve-
lops, thus compromising the performance of Activities
of Daily Living (ADL), with negative consequences for
the quality of life'.

In order to define the health status of these patients,
some specific instruments are necessary for each of the
presented limitations. The mortality risk for patients
with COPD has been assessed by the BODE index
(Body mass index, airflow obstruction, dyspnea and ex-
ercise capacity), considered to be the best survival pre-
dictor for these patients’.

With regard to dyspnea, it can be quantified by means
of several instruments, among which are the modified
Medical Research Council scale (mMRC), which is a
component of the BODE index, and the London Chest
Activity of Daily Living scale (LCADL), validated for
the Brazilian population, with the objective of assessing
the sensation of dyspnea in actions of personal hygiene,
household chores, physical and leisure activities*’.

However, these instruments are often complex and
require time and technical experience to be used, which
makes their use more difficult in the clinical practice®.
Therefore, the questionnaire Chronic Obstructive

Pulmonary Disease (COPD) Assessment Test (CAT)
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EPOC moderada a muy grave (23 hombres; 66,6120 afos; VEF,;
406=x156% previsto) por medio del COPD Assessment Test (CAT),
Indice de Masa Corporea (IMC), Test de Caminata de Seis Minutos
(TC6), London Chest Activity of Daily Living Scale (LCADL), modi-
fied Medical Research Council (mMRC) e Indice BODE (Body mass
index, airflow Obstruction, Dyspnea and Exercise capacity). Se ob-
servaron correlaciones positivas moderadas del CAT con el cues-
tionario MMRC (r=0,35; p=0,048), la puntuacion total de la LCADL
(r=060; p<O000N y con el porcentaje de la puntuacion total de la
LCADL (r=057; p=0001). Apenas la puntuacion total de la LCADL
es capaz de predecir independientemente la puntuacion del cues-
tionario CAT (p<005; r>=061). No fueron constatadas correlaciones
significativas entre el CAT y el indice BODE, IMC, TC6 e VEF, Deesa
forma, cuanto mayor es el nivel de disnea en las AVD, mayor es el
impacto de la EPOC en el estado de salud del paciente, entre tanto,
lo mismo no ocurre en relacion al pronostico de mortalidad en los
pacientes con EPOC en RP.

Enfermedad Pulmonar Obstructutiva
Croénica/mortalidad; Perfil de Impacto de Enfermedad;
Actividades Cotidianas.

was created to make the interpretation of health sta-
tus easier with regard to patients with COPD’. It is a
simple questionnaire, easy to apply, with questions con-
cerning general symptoms and the limitations of ADL.
Its score was included in the new classification of pa-
tients with COPD?, in order to address the drug treat-
ment and define the mortality risk. Scores higher than
ten represent patients with greater risks.

However, even though this instrument has been
more and more used to characterize the health status
of patients with COPD, there are no studies showing
if there is a relationship between its score with the ones
from specific questionnaires for dyspnea in ADL, and
also with mortality risk, verified by the scores in the
BODE index and the variables that compose it.

Therefore, the objective of this study was to inves-
tigate if there is a relationship between the impact of
COPD on health status and the level of dyspnea in
ADL, with the scores of BODE index and the variables

that compose it.

METHODOLOGY

It is an observational, cross-sectional study, with conve-
nience sample, in which patients diagnosed with COPD
were assessed. All of the patients signed the Informed
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Consent Form after understanding the process, ac-
cording to resolution 196/96 of the National Health
Council. The study was approved by the Research
Ethics Committee of the institution.

Patients included were: those with clinical diag-
nosis of COPD observed in pre and post-broncho-
dilator spirometry, performed by the pneumologist in
charge, classified according to the Global Obstructive
Lung Disease (GOLD) from moderate to very severe
cases®; the ones who had been clinically stable in the
two months prior to the study; those depending or
not on oxygen; former smokers; patients with no as-
sociated heart, rheumatic, osteomuscular, and orthope-
dic conditions nor neuromuscular sequelae that could
compromise the tests; and the ones who had been on
pulmonary rehabilitation (PR) for at least eight weeks.
During PR, all of the patients stretched and performed
a symptom-limited aerobic training, as well as lower
limb and upper lib strengthening exercises (MMII and
MMSS) and relaxation. The excluded patients were the
ones who did not sign the informed consent form or
those who did not fulfill all of the evaluations.

Experimental Procedure

All of the patients were submitted to the following
assessments on the same day: collection of anthro-
pometric data, application of the CAT questionnaire,
LCADL scale and dyspnea scale mMRC, by means of
interviews; besides, there was the Six Minute Walking

Test (6MWT), and afterwards the BODE index was

calculated.
Anthropometric test

Data such as weight and height were collected with an an-
thropometric scale from Welmy®,and the Body Mass Index
was calculated [BMI = weight (kg)/ height? (meters)].

Chronic Obstructive Pulmonary Disease
Assessment Test

The CAT questionnaire aims at determining the im-
pact of COPD on health status. It is composed of
8 items related to cough, secretion, chest tightness,
breathlessness when going up a hill, limitations in ac-
tivities of daily living, confidence to leave the house,
sleep and energy. Scores range from 0 to 5 points
for each item, accounting for 40 points. The version
in Portuguese was used, since it is validated for the
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Brazilian population’. Lower scores correspond to the
low impact of the disease on health status’. Total score
was used for the statistical analysis.

London Chest Activity of Daily Living scale

In order to assess the sensation of dyspnea in ADL,
the LCADL scale was used, since it was validated to
Portuguese by Pitta ez al’®. The scale presents domains con-
cerning personal hygiene, household chores, physical and
leisure activities, and the scores range from 0 to 75 points*°.
'The higher the score, the greater the limitation caused by
dyspnea to perform ADL. Data analysis considered the
values for each domain, the total score of LCADL and
the percentage of the total score of LCADL (%LCADL)
calculated by dividing the total score of LCADL by the
number of possible points, when the score is different from

zero, and then multiplying it by 100.
Modified Medical Research Concil scale

Patients were asked as to the level of dyspnea by the
validated version of the mMRC scale for patients
with COPD. Each person chose only one alterna-
tive with regard to the sensation of dyspnea, and the
higher scores refer to more incapacity. The score is limi-
ted to five levels, characterizing the different activities

that lead to breathlessness, ranging from zero to four>.

Six Minute Walking test

The 6MWTT was performed according to the recommen-
dations by ATS", and patients should walk the longest
possible distance in the period of six minutes, with the
objective of assessing functional capacity. Two tests were
performed on the same day in order to rule out the lear-
ning effect, but there was an interval between them so that
the values of Heart Rate (HR), Blood Pressure (BP) and
Saturation of Peripheral Oxygen (SpO,) could return to
the base levels that were obtained prior to the first test,and
minimal time was of 30 minutes. The best walked distance
(WD) between both tests was considered for analysis.

Body mass index, airflow Obstruction,
Dyspnea and Exercise capacity index

In order to calculate the BODE index, the following
variables were considered: BMI, forced expiratory
volume in one second, as the percentage of the pre-

dicted value (pred FEV, %), mMRC score and WD
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in the 6MWT (WD6MWT). The score was con-
sidered according to the results obtained from the
four variables (0-3 for FEV ; 0-3 for mMRC; 0-3
for WD6MWT and 0-1 for BMI)3, and total score
ranged from 0 to 10 (higher scores indicate more se-
verity). Patients were also classified in quartiles by

the BODE index®.
Statistical Analysis

The Shapiro-Wilk test was performed in order to
check the parametric and non-parametric data dis-
tribution. For the correlation analysis, the Pearson or
Spearman’s correlation coefficient was used. For the
variables that had a significant correlation with
the CAT score, the stepwise linear regression analysis
was conducted to identify which variable is able to
independently predict the CAT score. The statistical
software Statistical Package for the Social Sciences
(SPSS) for Windows, version 20.0, was used, and the
adopted significance level was p<0.05. After the sta-
tistical analysis, the test power was calculated with
the software G*Power, version 3.0.10.

Table 1. Demographic and anthropometric characterization of symptoma-
tology, functional and spirometric capacity, mortality predictor, impact of
Chronic Obstructive Pulmonary Disease on health status and dyspnea in
Activities of Daily Living

Variables n=32
Gender 23M/9W
Age (years) 666+120
Weight (kg) 64.7+144
Height (m) 164009
BMI (kg/m?) 2426445
WDEMWT (m) 3615965
mMRC 21252)
FEV, (epredicted) 406=156
BODE Index 394+195
Quartile 2(2-3)
Quartile 1, n (%) 6(187)
Quartile 2, n (%) 15 469)
Quartile 3,n (%) 7 (219)
Quartile 4, n (%) 4(125)
CAT 1603797
LCADL 175 (14-23)
%|L.CADL 279 (24-32)
Selfcare 5 4-6)
Household chores 35 (1-6.75)
Physical 4(3-5)
Leisure 35(3-475)

Values expressed in means=standard deviation or median (interquartile interval. M: men; W
women; BMI: body mass index; WDEMWT: walked distance in the 6 minute walking test; mMRC:
modified Medical Research Council; FEV; forced expiratory volume in one second; BODE:
BODE index (body mass index, airflow obstruction, dyspnea and exercise capacity); CAT: COPD
Assessment Test; LCADL: London Chest Activity of Daily Living
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RESULTS

Out of the 42 patients who agreed to participate in the
study, 10 did not fulfill the evaluations, and the final
sample was comprised of 32 patients. Out of these,
only seven scored less than 10 in the CAT question-
naire, that is, they presented low impact of COPD on
health status.

Table 1 presents the anthropometric data, the
WD6MWT, the score and the classification of
the BODE index and the variables that composse it, be-
sides the total CAT and LCADL score in their domains.

Statistically significant positive correlations were
found between the total CAT score with mMRC
(r=0.035), total LCADL score (r=0.60), LCADL%
(r=0.57),and the domains selfcare (r=0.44), physical care
(r=0.44) and leisure (r=0.56) (Table 2). No significant
correlations were found between the total CAT score
and the other variables. By calculating the test power
for these correlations, power stronger than 80% was
found in the correlation between CAT with LCADL
(98%), LCADLY% (96%), and the leisure domain (95%);
for the other correlations, the test power was between
50 and 80%, that is, a larger sample would be neces-
sary to provide more consistent results. Figure 1 shows
the dispersion graphs of the significant correlations that
were found.

After the stepwise linear regression with the inde-
pendent variables mMRC, LCADL, LCADL%, and
the domains of selfcare, physical care and leisure, for the
dependent CAT variable, only the LCADL was able to
independently predict the score of the CAT question-
naire (p<0.05), and explaining 61% of the total CAT
variation (r?=0.61).

Table 2. Correlation coefficients between Chronic Obstructive Pulmonary
Disease Assessment Test and the studied variables, n=32

_ CAT

Variables

R p-value
BODE Index 026 0149
WD6MWT -020 0,284
mMRC 035 0048*
BMI 021 0259
FEV, -015 0184
LCADL 060 <0001 *
%LCADL 057 0001*
Selfcare domain 044 0012*
Household chores 024 0189
Physical domain 044 o0
Leisure domain 056 000T1*

BODE: body mass index, airflow obstruction, dyspnea and exercise capacity; CAT: COPD
Assessment Test; WDEMWT: walked distance in the 6 minute walking test; mMMRC: modified
Medical Research Council; FEV: forced expiratory volume in one second; LCADL: London Chest
Activity of Daily Living. Spearman’s correlation = * p<0.05
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DISCUSSION

Our study investigated the relationship between the
impact of COPD on health status with the level of
dyspnea in ADL, with the score of the BODE index
and with the variables that compose it in patients with

COPD in PR. The main findings of this study were:

407 A

® [N [

1) moderate correlations between the CAT question-
naire score and the total LCADL score and the percen-
tage of the total LCADL score; 2) the total LCADL
score is able to explain 61% of the total variation of
the CAT questionnaire score; 3) no relationship was
found between the CAT questionnaire and the BODE
index, and the variables that compose it (pred FEV1%,
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CAT: COPD Assessment Test; mMRC: modified Medical Research Council; LCADL: London Chest Activity of Daily Living. p < 005

Figure 1. Dispersion graphs of the significant correlations between CAT scores and mMRC (A), selfcare domain (B), physical domain (C) and leisure (D) of

LCADL, besites the total LCADL score (E) and percentage of LCADL (F).
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WD6MWT and BMI) presented only a slight correla-
tion with mMRC.

The scales and the questionnaire LCADL,
mMRC and CAT are instruments that assess the
subjective perception of the symptoms among pa-
tients with COPD, thus assisting the interpretation
of health professionals as to the impact of COPD
on activities of daily living, quality of life and well-
being of the patients.

In this study, even though there was a relationship
between CAT and mMRC, LCADL, %LCADL and
the domains of selfcare, physical care and leisure, only the
total LCADL score was able to independently predict
the CAT score, representing 61% of the CAT variation
in the patients inserted in a PR program. These results
show that the limitations found in ADL, with regard to
dyspnea, reflect the important influence on the impact
of COPD on health status, even among patients who
already practice regular physical exercises, with time to
generate beneficial effects in the performance of the ex-
ercise and the reduction of dyspnea'.

The activities involved in the LCADL scale are
daily actions, involving personal care, household
chores, physical and leisure activities. It is known
that patients with COPD avoid activities related to
gait development due to the sensation of dyspnea'.
Besides, the performance of actions involving MMSS,
especially those which present elevation above the
shoulder line, results in thoracoabdominal asynchrony
and sensation of dyspnea among these patients. As
the disease progresses, the symptoms become more
intense and more frequent, even at minimal effort, so
most severe patients cannot perform daily activities,
such as brushing their hair, changing clothes or even
caring for personal hygiene>!*. Consequently, patients
presenting more perception of dyspnea who perform
these activities with difficulties, or can no longer
perform them due to the progression of the chron-
ic disease, are the ones who feel the impact of local
or systemic consequences of the disease the most, as
demonstrated by the results of this study, despite the
beneficial effects of PR for our patients. The fact that
this study assessed only patients who were participat-
ing in a PR program, which produces positive effects
in relation to the sensation of dyspnea and functional
capacity'>"
relationships we found. The study by Kovelis ez al®

, may have decreased the strength of the

showed that an intensive training was able to produce

significant improvement in the WD6MWT and in
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the total LCADL score, concerning the domains of
selfcare, household chores and leisure.

The correlation found between CAT and the
mMRC scale in our study, even with 53% test power,
corroborates the results of the study by Jones ez al',
who also found a weak correlation coefficient (r=0.42;
p=0.0007) between the CAT score and the mMRC
in 63 patients with COPD, and 95% power for this
relationship. However, this same study showed a
significant statistically weak correlation (r=-0.24;
p=0.009) between CAT score and WD6MWT for
121 with COPD, which is different from the result of
this study, which did not find this correlation with the
WD6MWT. Such difference is attributed to the size
of the studied sample, and because our patients were
attending a PR program.

The same was true for the CAT score with
the BODE index, the BMI and the pred FEV %.
These results suggest that the CAT question-
naire may not be able to reflect objective mea-
surements of functional capacity, pulmonary func-
tion and mortality prognosis of these patients
on PR. Even though the lower pulmonary func-
tion has a negative influence on the health status
of the patients, the sensation of dyspnea and the
impact of the disease on health status perceived by
the patients themselves may not correspond to the
severity of the pulmonary obstruction and function-
al capacity below the expected, since these variables
do not directly correspond to the symptoms.

No correlation was found between the impact of
COPD on health status and pulmonar function, which
corroborates the study by Jones ez a/.'°,who did not see a
significant correlation between CAT and pred FEV %
(n=61;r=-0.23;p=0.07). However, our resultis not com-
pletely in accordance with another one by Jones ez alV’,
who found a weak negative correlation between CAT
score and pred FEV % (n=1817; r=0.23; p<0.001).
However, these interpretations should be carefully
analyzed, since the test power was lower than 80%
for our results, and our patients were participating in
the PR, which suggests the conduction of new studies
with a larger sample in order to obtain more consistent
results for these variables.

Therefore, it is suggested that the level of obstruc-
tion of patients with COPD does not reflect the impact
of COPD on health status, which means other assess-
ment instruments are necessary to build a broader vi-
sion concerning the condition in each patient, similar to
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the CAT questionnaire, thus being able to offer relevant
information by means of more complex questions.

The GOLD 20118 version incorporated the CAT
questionnaire or the mMRC scale complementary
to spirometry to classify patients with COPD, thus
demonstrating the importance of the symptoms in
order to assess the severity of the disease, especially
among patients with mild to moderate airflow limi-
tation'’. Raghavan es al'® suggested that the CAT
could be successfully used to identify patients with
COPD in the general population, and it could also
assist and address specific assessments and optimized
treatment during the clinical practice conducted by
health professionals.

In our study, we did not find a relationship between
the score in the CAT questionnaire and the BODE
index score, that is, patients with higher mortality risk
are not the ones who perceive the strongest impact of
COPD on health status.

These results are in accordance with another one by
Tsiligianni ez al.”. Even though the authors did not in-
vestigate the correlation between these variables, they
assessed the variation of CAT scores in the quartiles of
the BODE index and found a major variation of the
CAT score in each quartile. In this case, the patients in
the third quartile presented worse health status when
being assessed by CAT than patients in the fourth
quartile with worse prognosis. This could be explained
by the fact that patients may adapt their lifestyle to the
progression of the disease, thus performing fewer ac-
tivities that cause dyspnea in relation to those patients
with the less severe disease®.

Study limitations

The sample size was not sufficient for some variables,
which compromised the maintenance of the results, es-
pecially with regard to the BODE index and its varia-
bles. New studies are required, involving more patients,
so that the results can be more consistent.

CONCLUSION

The perception of dyspnea reported in ADL is re-
lated to the impact of COPD on the health status of
patients with moderate do very severe COPD in PR,
so, it does not necessarily occur in relation to objective
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measurements of obstruction, functional capacity and
prognosis. Therefore, only the level of dyspnea in ADL,
but not the mortality prognosis, can tell us about the
health status of these patients.
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