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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) Assessment Test (CAT) and Modified British
Medical Research Council (MMRC) dyspnea scale are tools used to assess health status in COPD patients,
while Forced Expiratory Volume in one second (FEV1) may represent the degree of airflow limitation.
Assessment of COPD patients is rarely performed comprehensively. This study aimed to determine the
relationships of CAT and MMRC dyspnea scale and the degree of airflow limitation in COPD patients.

Methods: The study was conducted from September until October 2014 after obtaining approval from the
Hasan Sadikin General Hospital Ethics Committee. This observational analytic study was performed on 77
medical records of COPD patients at Hasan Sadikin General Hospital. Patients’ medical records included in
this study were those with spirometry measurements results, CAT and MMRC dyspnea scale scoring. Data
normality was analyzed using Kolmogorov-Smirnov Test. Pearson’s Correlation was used for parametric
variables. Spearman’s correlation was used for non-parametric variables.

Results: Results showed Pearson’s correlation of CAT and FEV1 (p value=0.035 and r=0.240), and
Spearman’s correlation of MMRC dyspnea scale and FEV1 (p value=0.198 and r=0.148).

Conclusions: CAT scoring is significantly correlated with the degree of airway limitation. MMRC dyspnea
scale is not significantly correlated with the degree of airway limitation.

Keywords: Chronic Obstructive Pulmonary Disease (COPD), COPD Assessment Test (CAT), degree of airway
limitation, Modified British Medical Research Council (MMRC)

Furthermore, Forced Expiratory Volume
in one second (FEV1) after bronchodilator
administration showsthe degree of obstruction

Introduction

The World Health Organization (WHO)

categorizes Chronic Obstructive Pulmonary
Disease (COPD) as the third leading cause
of death in non-communicable disease. The
burden of COPD is predicted to increase in the
coming years."? The goal of COPD assessment
is to determine the disease severity, the impact
towards patient’s health status, and risks that
may arise such as exacerbations, hospital
admissions, or even death. Eventually, the
goal of this assessment is to achieve a guide
therapy for COPD patients. Airway obstruction
in COPD can be assessed by spirometry
measurement. While the patient’s health
status can be assessed by tools such as COPD
Assessment Test (CAT) and Modified Medical
Research Council (MMRC) dyspnea scale.!

in COPD and represents the disease severity.
CAT is a valid and reliable tool to assess
health status in COPD patients; it consists of
eight items that assess the patient’s general
condition. CAT is an easy and applicable tool
to use.®* MMRC dyspnea scale is developed to
help in determining the degree of dyspnea
on emphysema patient clinically, it assess
patient’s limitation in daily activity.*

The routine examination on COPD patients
at Hasan Sadikin General Hospital is only
by performing a spirometry examination
without health status assessment similar to
the recommendation of the Global Initiative
for Chronic Obstructive Lung Disease (GOLD),
although those tools assess different things.
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The aim of this study was to determine the
relationship between pulmonary function
examination represented by FEV1 with CAT
and MMRC dyspnea scale scoring among COPD
patients.

Methods

The population of this study is patients with
confirmed COPD. Samples were obtained
from medical records of patients visiting
the Pulmonary Clinic, Internal Medicine
Department, at Hasan Sadikin General
Hospital, Bandung. Data were taken after the
approval from Hasan Sadikin General Hospital

Table 1 Characteristic of the Subjects

Ethics Committee was obtained. Data were
taken to fulfill the minimum size of sample.
This study was conducted in the Department
of Internal Medicine, Respirology Sub Division
on September-October 2014. The sampling
method used in this study was purposive
sampling. Moreover, the inclusion criteria
were patients with confirmed diagnosis COPD
and complete medical records, containing the
observed variables, FEV1 measurement result,
CAT and MMRC scoring results. Patients who
had asthma as comorbid and FEV1/Forced
Volume Capacity (FVC) 270% were excluded
from this study. Out of 80 samples that were
included in this study, 3 of them were excluded.

Characteristic n=77

Age (year) 69 (50-89)
Gender

Male 56 (72.7)

Female 21(27.3)
Spirometry Measurement Results (%)

FEV1 pre-bronchodilator 48.30+11.6

FVC pre-bronchodilator 60.58 +13.2

FEV1 post-bronchodilator 52.5+11.8

FVC post-bronchodilator 63.54+13.1

FEV1/FVC pre-bronchodilator

FEV1/FVC post bronchodilator
Spirometry Classification

GOLD 1

GOLD 2

GOLD 3

GOLD 4
MMRC dyspnea scale

1

2
3
4
5
CAT
<10
11-20

21-30
>30

63.6 (47.4-69)
66.7 (49.3-69.9)

1(1.3%)

43 (55.8%)

33 (43.9%)
0

20 (26%)
26 (22.38%)
24 (31.2%)
7 (9.1%)
0

0
27 (35.1%)
42 (54.5%)
8 (10.4%)
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This was an observational analytical study
with a cross sectional design. The data were
analyzed using a statistic analytic computer
program. Normality of the data was tested
using Kolmogorov-Smirnov Test. In addition,
Pearson’s Correlation Test was used to analyze
correlation of parametric variable, while
Spearman’s Correlation Test was used to
analyze nonparametric variable.

Results

Based on characteristic of the subjects, the
age of subjects ranged from 50-89 years,
and males were more common than females.
Spirometry assessment result showed that
most of the subjects were in moderate-severe
classification based on GOLD. While, MMRC
dyspnea scale scoring result of the subjects
waswere ranged from 1-4, and for CAT was
ranged from 12 for the minimum score, and 35
for the maximum score (Table 1).

Moreover, Pearson’s test was performed on
FEV1 post bronchodilator administration and
CAT scoring. Results of the analysis showed that
there was a significant relationship between
the two variables with p=0.035 (p<0.05). A
poor correlation between the two variables
is indicated by the value of the correlation
coefficient (r) of 0.24. The direction of the
correlation showed the inverse relationship
between the two variables. In the event of an
increase in CAT scoring result, a decline in
the value of FEV1 post bronchodilator can be
observed.

Spearman’s test was performed on FEV1
post bronchodilator and scoring results were
obtained using MMRC dyspnea scale. The data
showed different results from the Pearson’s
test. While the correlation test showed no
significant relationship between the two
variables, indicated with p=0.198 and the
value of the correlation coefficient (r) 0.148
(p>0.05).

Discussion

Previous studies that discussed the
relationship between the health status of

Table 2 Data Analysis Result

COPD patients with FEV1 assessment results
provide variations in results, starting from a
weak correlation and insignificant to a strong
correlation and significant.>® The results in this
study found that CAT had a significant but weak
correlation with FEV1 post bronchodilator
administration, while MMRC did not provide a
significant relationship.

Similar results were obtained in the study
conducted by Garrido et al., which mentioned
that the decline in FEV1 measurement results
are significantly correlated (r=0.38; p<0.001)
with a reduced quality of life in COPD patients
assessed by the Physical Component Score
(PCS). Garrido et al.® also found that FEV1 post
bronchodilator administration is related to
the Mental Component Score (MCS), but with
a weak correlation (r=0.12). The result of this
study suggested a relationship between the
degrees of airflow limitation that is indicated
by a decrease in FEV1 post bronchodilator
administration with the patient’s quality of
life. The severity of COPD affects health status
of patients, both mentally and physically.

Furthermore, Tsilligiani et al.” conducted
a similar study analyzing the FEV1 post
bronchodilator administration with the COPD
patient’s health status. Questionnaires were
used to assess the health status in this study,
including St. George Respiratory Questionnaire
(SGRQ), COPD Control Questionnaire (CCQ),
the Quality of Well Being (QWB) scale, as well
as the Chronic Respiratory Questionnaire
(CRQ).” In this study, both CAT and MMRC
dyspnea scale were not used.

The study by Tsilligiani et al.” supported the
results of this study. The questionnaire that
provides the most robust correlation to FEV1
is shown by QWB, CCQ, and CRQ, while the
correlation shown by the other questionnaire
were poor.” This is due to the use of different
questionnaires .

In addition, Yeo et al.® conducted a study
that conflicted with the results of this study.
Yeo et al.? stated that there is no significant
correlation between the disease severities
based on GOLD staging represented by the
percentage of FEV1 post bronchodilator
administration with health status
questionnaire assessed using SGRQ. Besides,

FEV1 post-bronchodilator

Sig. (2-tailed)

Correlations Coefficient (r)

CAT
MMRC

0.035
0.198

-0.240
-0.148
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Yeo et al.® mentioned that there is a tendency
in which the patients with more severe illness
have poorer health status, but there is no
significant difference between patient’s health
status and the disease severity. This is due to
COPD patients may experience a wide range
of declining health status, independent to the
severity of the disease.

A research conducted by Voll-Aanerud et
al.’ regarding the association of symptoms and
the severity of COPD respiration on Health
Related Quality of Life (HRQoL) using SF-12
questionnaire showed similar results. The
SF-12 questionnaire assessed HRQoL with 2
components, Physical Component Score (PCS)
and Mental Component Score (MCS). A rise
in the PCS and MCS shows a better HRQoL.
Results obtained from this study are the PCS
and MCS scoring result were more significantly
associated with respiratory symptoms
compared to the severity of COPD.’

Previous literatures found that the FEV1
measurementresult only shows alung function
abnormalities without being able to assess
the health status of a COPD patients.'”21° [n
this study, the MMRC dyspnea scale did not
significantly correlate with decreasing FEV1
postbronchodilator administration. It could be
said that the health status assessed by the MRC
dyspnea scale, which is namely the limitation
in performing daily activities and possible
risks of exacerbation, did not have a significant
correlation with the disease severity measured
by FEV1 post bronchodilator administration.
This happens due to the etiology of shortness
of breath or disability arises not only because
of the obstruction of the respiratory tract, so
that in the event of a declining lung function
did not significantly occur also with shortness
of breath. Breathlessness in patients with
COPD is a typical symptom.” A declining FEV1
post bronchodilator were not associated with
the risk of exacerbations of COPD patients.

Study that conducted by Pitta et al’®
showed that reduction in daily activities of
COPD patients does not depend on the disease
severity determined only by the measurement
of FEV1. Although the declined FEV1 is
indicated to the deterioritation of airflow
limitation, but it should not be used by itself to
rule out the disease severity.>”

Moreover, GOLD mentioned that in each
respective GOLD category, the health status
of a patient with COPD can vary from patients
with good health status to poor health
status.! This could be the influencing factors
to the correlations between the disease
severity which is indicated by the results of

measurements of FEV1 post bronchodilator
administration with both CAT and MMRC
dyspnea scale, as discussed by Yeo et al.?

As previous studies mentioned before, it
can be concluded that the dissimilarities in
the results of this study is also influenced by
other factors such as gender, age, comorbid
disease, and the patient’s condition at the time
of examination; stable COPD patients give
different test results with patients who are
experiencing an exacerbation. An important
goal that must be achieved in the health
status assessment of patients with COPD is
the provision of both pharmacological and
non-pharmacological treatment according to
the needs of the patient. Routine examination
of patients with COPD by spirometer is not
sufficient to assess the health status of the
patient. GOLD mentioned that the assessment
of COPD patients should include a separate
assessment of the 4 following, namely the
risk of exacerbations, symptoms experienced
by patients at this time, abnormality in
spirometry  measurement results, and
comorbids experienced by the patient.!

The limitation of this study was using the
cross sectional study design; this method is
considered to have a greater likelihood of
bias. The available data show no information
of comorbids suffered by the patients and
the patients’ condition during examination,
whether they were in a stable condition or
were experiencing exacerbations, as these
things can be a confounding factor to this study:.
The number of samples and the age were not
normally distributed; which is also considered
as a limitation in this study.

By understanding the relationship between
health status assessments and spirometry
measurements results shown in this study, it
is expected that the process of examination
and assessment of COPD patients in all health
facilities can be performed comprehensively in
accordance with the recommendations given
by GOLD.
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