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Manuela Karloh PhD, and Anamaria F Mayer PhD

BACKGROUND: In multidimensional Global Initiative for Chronic Obstructive Lung Disease
(GOLD) classification, the choice of the symptom assessment instrument (modified Medical Re-
search Council dyspnea scale [mMRC] or COPD assessment test [CAT]) can lead to a different
distribution of patients in each quadrant. Considering that physical activities of daily living (PADL)
is an important functional outcome in COPD, the objective of this study was to determine which
symptom assessment instrument is more strongly associated with and differentiates better the
PADL of patients with COPD. METHODS: The study included 115 subjects with COPD (GOLD
2–4), who were submitted to spirometry, the mMRC, the CAT, and monitoring of PADL (triaxial
accelerometer). Subjects were divided into 2 groups using the cutoffs proposed by the multidimen-
sional GOLD classification: mMRC < 2 and > 2 and CAT < 10 and > 10. RESULTS: Both mMRC
and CAT reflected the PADL of COPD subjects. Subjects with mMRC < 2 and CAT < 10 spent less
time in physical activities < 1.5 metabolic equivalents of task (METs) (mean of the difference [95%
CI] � �62.9 [�94.4 to �31.4], P < .001 vs �71.0 [�116 to �25.9], P � .002) and had a higher number
of steps (3,076 [1,999–4,153], P < .001 vs 2,688 [1,042–4,333], P � .002) than subjects with mMRC > 2
and CAT > 10, respectively. Physical activities > 3 METs differed only between mMRC < 2 and
mMRC > 2 (39.2 [18.8–59.6], P < .001). Furthermore, only the mMRC was able to predict the PADL
alone (time active, r2 � 0.16; time sedentary, r2 � 0.12; time > 3 METs, r2 � 0.12) and associated with
lung function (number of steps, r2 � 0.35; walking time, r2 � 0.37; time < 1.5 METs, r2 � 0.25).
CONCLUSIONS: The mMRC should be adopted as the classification criterion for symptom assessment
in the GOLD ABCD system when focusing on PADL. Key words: activities of daily living; exercise;
sedentary lifestyle; symptom assessment; dyspnea; chronic obstructive pulmonary disease; GOLD classifica-
tion. [Respir Care 2018;63(1):77–85. © 2018 Daedalus Enterprises]

Introduction

COPD is characterized by chronic and progressive air
flow obstruction and several significant systemic manifes-
tations that may result in reduced functional capacity and

health status.1,2 Because of the diverse manifestations of
this disease, the Global Initiative for Chronic Obstructive
Lung Disease (GOLD) proposed in 2011 a multidimen-
sional assessment (GOLD ABCD) of patients based on the
severity of air flow obstruction, in addition to the unidi-
mensional classification (GOLD I/II/III/IV).3 The risk of

The authors are affiliated with the Núcleo de Assistência, Ensino e Pes-
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future exacerbation, assessed by pulmonary function or
history of exacerbations, and the symptoms, assessed by
the COPD assessment test (CAT) questionnaire or the mod-
ified Medical Research Council dyspnea scale (mMRC),
were used for classification. This classification system has
been recently refined, and the recommendation is that the
multidimensional assessment must take into account only
the history of exacerbations and the evaluation of symp-
toms.4

The relationship between the multidimensional GOLD
classification and physical activities in daily life (PADL)
has been investigated in some studies. However, results
are still controversial, probably because of the large num-
ber of framing possibilities in the former classification
model. After the new recommendation, part of this diffi-
culty seems to have been remedied because, from now on,
the choice for the symptom assessment instrument (CAT
or mMRC) represents the only aspect that may cause dif-
ferences in the multidimensional classification.

Although GOLD states that it is not necessary to use
more than one symptom assessment instrument to classify
patients, the mMRC and CAT have been observed to have
a moderate agreement.5,6 Zogg et al5 used the 2 symptom
assessment instruments and found that the quadrants de-
fined with the use of the mMRC correlated more strongly
with the number of steps than did the quadrants estab-
lished by CAT. Demeyer et al6 also suggested that the
mMRC should be used along with risk assessment to bet-
ter differentiate the PADL of patients with COPD. On the
other hand, Moreira et al7 used the mMRC to establish the
multidimensional GOLD classification and found that this
classification was weakly associated with the PADL of
patients with COPD.

PADL level is an important functional outcome in COPD
because of its relation with the risk of exacerbations, hos-
pitalizations, and mortality.8 However, because the symp-
tom assessment instrument (mMRC or CAT) chosen can
present different distribution of patients in the quadrants of
the multidimensional classification, it is not clear whether
the mMRC or CAT reflects their functional status in dis-
tinct ways. Therefore, the aim of the present study was to
determine which symptom assessment instrument differ-
entiates better the PADL of subjects with COPD and which
is most strongly associated with this outcome.

Methods

Participants

Participants of the study were subjects with COPD re-
ferred to the Center of Assistance, Teaching, and Research
in Pulmonary Rehabilitation (NuReab), and the recruit-
ment occurred from March 2013 to August 2016. The
inclusion criteria were: clinical diagnosis of COPD with

spirometric classification II–IV9, age � 40 y, and clinical
stability in the last month preceding the beginning of the
protocol. The study excluded active smokers, patients with
COPD exacerbation during the study protocol, and pa-
tients with other respiratory, cardiovascular, neurological,
musculoskeletal, and rheumatologic diseases that could
influence the execution of the assessments proposed.

This study was approved by the Ethics Committee on
Human Research of the University of the State of Santa
Catarina - Florianópolis/SC, Brazil (CAAE: 38765814.7.
0000.0118). All participants signed an informed consent
form.

Sample Size

The sample size was calculated based on data from a
pilot study with 20 subjects (14 men; 65 � 6 y; 54.4 � 35.6
pack-years; percent-of-predicted FEV1 � 37.5 � 15.1%;
body mass index � 26.2 � 4.49 kg/m2), using the soft-
ware G*Power 3.1.9.2. We use the mean of the difference
and the highest SD of the number of steps and the walking
time among subjects classified with mMRC � 2 and � 2
(4,493 � 3,328 steps and 53.8 � 36.8 min) and CAT � 10
and � 10 (1,996 � 3,416 steps and 18.8 � 40.8 min).
Considering the estimation power of 80% and � of .05, a
maximum sample size of 104 subjects was found. In ad-
dition, to obtain a reliable measure of the number of steps
(0.80 � intraclass correlation coefficient � 0.85) on 2
days of monitoring of the ADL, a sample size of approx-
imately 100 subjects is required.10

QUICK LOOK

Current knowledge

In the multidimensional Global Initiative for Chronic
Obstructive Lung Disease (GOLD) classification, 2 in-
struments can be used for symptom evaluation. The
choice of instrument (modified Medical Research Coun-
cil dyspnea scale [mMRC] or COPD assessment test
[CAT]) can lead to a different categorization of patients
in each quadrant.

What this paper contributes to our knowledge

The symptom assessment instrument used in the mul-
tidimensional GOLD classification can cause differ-
ences in the distribution of patients between the ABCD
quadrants and also in the potential to reflect their phys-
ical activity of daily living. The mMRC must be used
instead of the CAT when the goal is to better discrim-
inate the physical activity of daily living, including the
sedentary behavior.
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Protocol

This was a cross-sectional study with protocol carried
out in 3 d. Subjects were submitted to lung function as-
sessment, the mMRC, and the CAT questionnaire and to
the monitoring of PADL.

Pulmonary Function

Pulmonary function was assessed with a portable Easy-
One spirometer (ndd Medical Technologies, Zurich, Swit-
zerland), whose calibration was checked before each as-
sessment, following the methods and criteria recommended
by the American Thoracic Society/European Respiratory
Society.11 Spirometric measurements were obtained be-
fore inhalation of 400 �g of bronchodilator and 15 min
after this. Equations proposed for the Brazilian population
were used for calculation of predicted values.12

Symptoms

Subjects were divided into 2 groups for analysis using
the cutoffs proposed by the multidimensional GOLD clas-
sification1: subjects with mMRC � 2 and mMRC � 2 and
those with CAT � 10 and CAT � 10.

PADL

To evaluate the PADL, we used a triaxial accelerometer
(DynaPort activity monitor, McRoberts BV, Hague, Neth-
erlands).13 Monitoring took place on 2 consecutive week-
days, lasting 12 h from awakening. The mean of both days
was considered for data analysis. In a previous study, 2
days of assessment were considered necessary to achieve
a reliable measure (0.70 � intraclass reliability coefficient
� 0.88).14 All participants received an explanatory manual
and were instructed on how to use the equipment and
register the exact time of placement and removal. Data
processing and analysis were performed with the MiRA2
software (McRoberts BV, Hague, Netherlands). In cases
of error of measurement after data processing and analysis,
the subject used the equipment again. The following vari-
ables were considered: time spent standing, sitting, lying,
and walking; movement intensity during walking; energy
expenditure in PADL; and number of steps.

The sum of the time spent standing and walking corre-
sponded to the active time, and the sum of the time spent
sitting and lying represented the sedentary time. The time
spent with sedentary behavior was also evaluated, consid-
ering physical activities with energy expenditure � 1.5
metabolic equivalents of task (METs).15 In this case, a
time of � 8.5 h corresponds to inactivity.16

The time spent in moderate and vigorous physical ac-
tivity (� 3 METs), with a cutoff point of 80 min/d, was

used to categorize subjects as to their level of physical
(in)activity. Subjects were considered either active (phys-
ical activities � 80 min/d) or inactive (physical activities
� 80 min/d).17 The number of steps was used to categorize
severe physical inactivity (� 4,580 steps).18

Statistical Analysis

Data were processed in the SPSS 20.0 (SPSS, Chicago,
Illinois) and GraphPad Prism 5 (GraphPad Software, La
Jolla, California) software. Data distribution was tested
using the Kolmogorov-Smirnov test. The Chi-square test
was used to check associations between the level of PADL
and the mMRC groups � 2 or � 2 and CAT � 10 or
� 10. The Cramer V coefficient demonstrated the strength
of these associations. Simple and multiple linear regres-
sions using the stepwise method were applied. The CAT,
mMRC, and FEV1 (percent of predicted) were considered
as dependent variables, and the PADL was considered an
independent variable. Correlations between CAT, mMRC,
and PADL were tested using the Pearson or Spearman
correlation coefficient. The intraclass correlation coeffi-
cient between days 1 and 2 of the ADL monitoring was
calculated. The level of significance adopted was P � .05.

Results

One hundred twenty-five subjects were recruited for the
study, and 115 were potentially eligible. Five of these
were excluded; 3 for not meeting the spirometric criteria
for diagnosis of COPD and 2 for exacerbation of the dis-
ease during the protocol. Thus, 110 subjects (75 men;
68.2%) completed the study. Anthropometric data, pulmo-
nary function, PADL, dyspnea, and health status are shown
in Table 1. The intraclass correlation coefficient for the
PADL variables was � 0.80.

ADL Between the mMRC Cutoff 2 and CAT
Cutoff 10

Fifty-one subjects presented mMRC � 2 (GOLD A and
C), whereas 57 subjects had mMRC � 2 (GOLD B and
D). Subjects with mMRC � 2 spent less time sitting, sed-
entary, and in physical activities � 1.5 METs (mean of the
difference [95% CI] � �50.7 min [�90.4 to �11.4 min]
P � .01, �62.2 min [�99.8 to �24.5 min] P � .002, and
�62.9 min [�94.4 to �31.4 min] P � .001, respectively)
and had a higher number of steps and time standing, walk-
ing, active, and in physical activities � 3 METs (mean of
the difference [95% CI] � 3,076 [1,999–4,153] P � .001,
25.7 min [2.12– 49.3 min] P � .033, 35.0 min [22.3–
47.8 min] P � .001, 70.8 min [35.5–106 min] P � .001,
and 39.2 min [18.8–59.6 min] P � .001, respectively).
There were no significant differences between groups
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(mean of the difference [95% CI] � �11.5 min [�44.5 to
21.5 min], P � .300) with respect to the lying time.

Sixteen subjects presented CAT �10 (GOLD A and C),
whereas 94 subjects presented CAT � 10 (GOLD B and
D). Subjects with CAT � 10 spent less time in physical
activities � 1.5 METs (mean of the difference [95% CI] �
�71.0 min [�116 to �25.9 min], P � .002) and had a
higher number of steps and time walking and active (mean
of the difference [95% CI] � 2,688 [1,042–4,333] P �
.002, 33.0 min [13.8–52.2 min] P � .002, and 59.3 min
[7.45–111 min] P � .036, respectively). Time sitting, ly-
ing, standing, and in physical activities � 3 METs were
similar between the 2 groups (mean of the difference
[95% CI] � �50.3 min [�107 to 5.92 min] P � .08, �4.39
[�51.3 to 42.6 min] P � .83, 17.9 min [�15.5 to
51.4 min] P � .34, and 15.9 min [�14.3 to 46.0 min]
P � .08, respectively). Figure 1 shows the main results
of comparisons between mMRC � 2 and � 2 (A) and
between CAT � 10 and � 10 (B).

Both classifications, the ones based on cutoff of 2 for
mMRC and 10 for CAT, were associated with the classi-
fication based on the cutoff of 80 min in physical activities
� 3 METs, with the sedentarism classification based on
the cutoff point of 8.5 h in physical activities � 1.5 METs
and with the severe physical inactivity based on the cutoff
of 4,580 steps/d. Details of results of the associations are
listed in Table 2.

Correlations Between Physical Activity in Daily
Life and Dyspnea, Health Status, and
Pulmonary Function

The mMRC generally showed stronger correlation with
PADL than CAT. The results of the correlations between
PADL variables and mMRC, CAT, and FEV1 (in liters
and percent predicted) are described in Table 3.

Simple Linear Regression and Predictive Models
for ADL

The variability of FEV1 percent predicted, mMRC, and
CAT were able to explain, in isolation, 23 (P � .001), 29
(P � .001), and 17% (P � .001) of the variability in the
number of steps, respectively; 26 (P � .001), 28 (P � .001),
and 17% (P � .001) of the variability of the time walking;
8 (P � .002), 16 (P � .001), and 8% (P � .003) of the
variability of active time; 7 (P � .006), 12 (P � .001), and
7% (P � .007) of the variability of sedentary time; and 21
(P � .001), 17 (P � .001), and 11% (P � .001) of the
variability of time in physical activities � 1.5 METs, re-

Table 1. Anthropometric Characteristics, Lung Function, Functional
Status, Dyspnea, and Health Status

Variables Mean � SD

Age, y 66 � 8
Weight, kg 68.6 � 15.6
Height, m 1.64 � 0.09
BMI, kg/m2 25.3 � 5.10
Smoking history, pack-years 57.6 � 32.3
FEV1, L 1.00 � 0.47
FEV1, % predicted 35.1 � 15.6
FVC, L 2.24 � 0.71
FVC, % predicted 60.8 � 17.2
FEV1/FVC 0.44 � 0.11
Steps, no./d 5,292 � 3,200
Time walking, min 67.4 � 31.5
Time standing, min 149 � 62.4
Time sitting, min 378 � 105
Time lying, min 101 � 87.2
Movement intensity, m/s2 1.72 � 0.27
Total energy expenditure, kcal 1,264 � 298
mMRC* 2 (0–4)
CAT total 18 � 8

* Median (minimum–maximum).
BMI � body mass index
mMRC � modified Medical Research Council dyspnea scale
CAT � COPD assessment test

Fig. 1. Comparisons of time walking, active time, sedentary time,
time in physical activity � 1.5 metabolic equivalents of task (METs),
and time in physical activity � 3 METs between Modified Medical
Research Council dyspnea scale (mMRC) (A) and COPD assess-
ment test (CAT) (B). Center lines represent the median; the top and
bottom lines (box) represent interquartile range; and top and bot-
tom whiskers represent quartile 3 � 1.5 (quartile 3 � quartile 1)
and quartile 1 � 1.5 (quartile 3 � quartile 1), respectively.
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spectively. The variability of the time in physical activities
� 3 METs was explained in 12% by mMRC (P � .001)
and in 5% by CAT (P � .02), whereas percent-of-pre-
dicted FEV1 was not able to explain this variable (P � .055).

When tested in predictive models for variables of PADL,
it was observed that CAT was not retained in any of them,
whereas mMRC was in all models. The results of multiple
regression are presented in Table 4.

Discussion

The present study aimed to determine which symptom
assessment instrument better differentiates the PADL of
subjects with COPD and is most strongly associated with
this outcome. The main findings demonstrate that al-
though the CAT and mMRC are able to reflect the level
of ADL of COPD subjects, the mMRC has a stronger
association. Furthermore, only the mMRC was able to
predict the PADL alone, and this measure was also
associated with lung function.

Since the publication of the new COPD classification
model (GOLD ABCD) by GOLD in 2011, noted as an

Table 3. Correlation Coefficient Between Physical Activity in Daily
Life Variables and Dyspnea, Health Status, and Pulmonary
Function

Characteristics

r

mMRC CAT
FEV1

(L)
FEV1

(% Predicted)

Steps (no./d) �0.58* �0.38* 0.52* 0.55*
Time walking (min) �0.57* �0.37* 0.52* 0.55*
Time standing (min) �0.22* �0.06 �0.03 0.07
Time sitting (min) 0.29* 0.20* �0.20* �0.21*
Time lying (min) 0.09 0.03 �0.02 �0.08
Time � 3 METs �0.37* �0.29* 0.29* �0.47*
Time � 1.5 METs 0.49* 0.28 �0.36* 0.22*
Movement intensity (m/s2) �0.55* �0.37* 0.42* 0.36*
mMRC 0.62* �0.51* �0.49*
CAT �0.43* �0.35*

* P � .05.
mMRC � Modified Medical Research Council dyspnea scale
CAT � COPD assessment test
MET � metabolic equivalent of task

Table 2. Distribution of Subjects’ Physical Activity in Daily Life Outcomes and Association With the Modified Medical Research Council
Dyspnea Scale Cutoff 2 and COPD Assessment Test Cutoff 10

Outcomes
mMRC Cutoff 2

mMRC � 2 (n � 51) mMRC � 2 (n � 57) Cramer’s V P

Time in PADL � 3 METs
� 80 min (active) 37 (72.5%) 15 (26.3%) 0.46 �.001
� 80 min (inactive) 14 (27.5%) 42 (73.7%)

Time in PADL � 1.5 METs
� 510 min (sedentary) 37 (72.5%) 6 (10.5%) 0.22 .02
� 510 min (not sedentary) 14 (27.5%) 51 (89.5%)

Steps per day
� 4,580 steps/d (not severe inactivity) 40 (78.4%) 18 (31.6%) 0.47 �.001
� 4,580 steps/d (severe inactivity) 11 (21.6%) 39 (68.4%)

CAT Cutoff 10

CAT � 10 (n � 16) CAT � 10 (n � 94) Cramer’s V P

Time in PADL � 3 METs
� 80 min (active) 13 (81.2%) 40 (42.6%) 0.27 .004
� 80 min (inactive) 3 (18.8%) 54 (57.4%)

Time in PADL � 1.5 METs
� 510 min (sedentary) 10 (62.5%) 14 (14.9%) 0.21 .030
� 510 min (not sedentary) 6 (37.5%) 80 (85.1%)

Steps per day
� 4,580 steps/d (not severe inactivity) 13 (81.2%) 46 (48.9%) 0.23 .02
� 4,580 steps/d (severe inactivity) 3 (18.8%) 48 (51.1%)

Results are n (%).
PADL � physical activity in daily life
mMRC � Modified Medical Research Council dyspnea scale
MET � metabolic equivalent of task
CAT � COPD assessment test
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important advance because it incorporated multimodality
assessment and symptom burden and highlighted the im-
portance of exacerbation prevention in the management of
COPD,1 a considerable number of studies have sought to
analyze the equivalence of different classification crite-
ria5,19-27 and their association with important outcomes,
such as functional status,5-7,28-30 quality of life,29,31,32 and
mortality.33-37 Recently, a systematic review4 found that
there is an average classification disagreement of 13% in
all quadrants, depending on the instrument used. The agree-
ment between CAT and mMRC ranged from slight to
moderate, and the meta-analysis showed a pooled kappa
coefficient of 0.548 (95% CI 0.35–0.70, P � .001; I2 �
99.3; z � 4.84). These findings indicate that CAT � 10
and mMRC � 2 are not equivalent when assessing symp-
toms in patients with COPD.4

In the present study, both symptom assessment instru-
ments were associated with categorizations of PADL (phys-
ical activity, sedentarism, and severe inactivity). However,
the associations of PADL and symptoms with mMRC score
were stronger than with CAT. Also, whereas all variables
related to PADL (except for time lying) differed among
subjects with mMRC � 2 and mMRC � 2, the time lying,
sitting, standing, and in physical activities � 3 METs did
not differ between subjects with CAT � 10 and CAT � 10.
These findings, added to the fact that CAT was not re-

tained in any predictive model of PADL, suggest that the
mMRC better reflects the performance of subjects in their
activities than CAT, especially in high-energy expenditure
activities (� 3 METs). A possible explanation is that al-
though CAT encompasses the major symptoms of patients
with COPD,38 some of its items may not substantially
interfere with the realization of PADL, such as cough and
expectoration. In contrast, the mMRC specifically rates
dyspnea from minimum to maximum physical exertion,
symptoms more strongly linked to functional limitations in
patients with COPD.39

In a previous study,40 the FEV1 did not show a corre-
lation with certain ADL variables, differing from the find-
ings of the present study, which showed moderate corre-
lations with steps and time walking. Furthermore, in
isolation, mMRC and FEV1 were able to predict a large
part of PADL variables and, when combined, explained
more strongly the number of steps, the time walking, and
the time in physical activities � 1.5 METs. Therefore,
although FEV1 alone does not reflect ADL in patients with
COPD as well, it may be possible to achieve a more com-
plete analysis of this outcome when FEV1 is associated
with a symptom scale, as was the case in the previous
GOLD ABCD classification based on the mMRC.

To our knowledge, only 3 studies investigating the func-
tional status in the multidimensional GOLD classification

Table 4. Model Predictor for Time Walking, Time Active, Time Sedentary, Time in Physical Activities � 3 Metabolic Equivalents of Task, and
Time in Physical Activities � 1.5 Metabolic Equivalents of Task

Coefficient of
Regression

SE 95% CI r2 P

Steps (no./d)
Constant 5,199 1,004 3,208–7,189 �.001
mMRC �981 227 �1,432 to �530 �.001
FEV1 (% predicted) 66.7 20.8 25.4–108 0.35 .002

Time walking (min)
Constant 61.0 11.5 38.2–83.7 �.001
mMRC �10.8 2.61 �15.8 to �5.63 �.001
FEV1 (% predicted) 0.82 0.22 0.39–1.25 0.37 �.001

Time active (min)
Constant 299 16.5 267–332 �.001
mMRC �30.5 6.90 �44.2 to �16.8 0.16 �.001

Time sedentary (min)
Constant 422 17.6 387–457 �.001
mMRC 27.8 7.34 13.2–42.3 0.12 �.001

Time � 3 METs (min)
Constant 119 9.68 99.5–138 �.001
mMRC �15.1 4.04 �23.1 to �7.10 0.12 �.001

Time � 1.5 METs (min)
Constant 598 29.7 539–657 �.001
FEV1 (% predicted) �1.98 0.62 �3.21 to �0.76 .002
mMRC 17.5 6.74 4.09–30.8 0.25 .01

mMRC � modified Medical Research Council dyspnea scale
MET � metabolic equivalent of task
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have objectively ascertained the differences in PADL be-
tween the ABCD quadrants.5-7 In a study developed by
Zogg et al5 among the PADL variables (number of steps,
active energy expenditure, level of physical activities, and
time in physical activities � 3 METs), only the number of
steps differed between quadrants, regardless of the use of
CAT or mMRC. However, mMRC correlated more strongly
with the number of steps than CAT (r � �0.51 vs r �
�0.37, P � .001 in both cases, respectively). Moreira
et al7 showed that both GOLD classifications (A–D and
I–IV) are weakly associated with PADL variables (Cram-
er’s V � 0.20 for all). In addition, no differences were
found between active and inactive time (physical activities
� 2 and 3 METs and physical activities � 2 and 3 METs)
between quadrants (P � .09 to .39). More recently, De-
meyer et al6 showed that the mMRC is preferable when
used in combination with risk assessment to differentiate
PADL of patients with COPD. Furthermore, regardless of
risk assessment, the mMRC can be a good predictor of
mortality,34,39 since the higher the score in mMRC, the
fewer the number of steps.6

In contrast to previous studies, this study conducted a
more detailed analysis of PADL, including sedentary be-
havior. Patients with COPD adopt sedentary behavior
throughout most of the day, most frequently carrying out
physical activities � 1.5 METs in seated or reclined po-
sitions.15,41 This pattern of behavior has also been ob-
served even when patients are considered physically active
(ie, when they perform � 80 min of moderate to vigorous
physical activities per day [� 3 METs]).17 It is known that
sedentary behavior is associated with negative health ef-
fects in the general population, increasing the risk of car-
diovascular and metabolic diseases and mortality.42 In pa-
tients with COPD, the risk of death is about 4 times higher
in those who spend � 8.5 h in physical activities � 1.5
METs.16 Furthermore, for each hour of the day spent in
sedentary physical activities, the risk of death increases by
42%.16 In the present study, only the score on the mMRC
correlated with the time in physical activities � 1.5 METs,
and the magnitude of the difference observed among sub-
jects with mMRC � 2 and mMRC � 2 was higher than
among subjects with CAT � 10 and CAT � 10. These
results suggest that the mMRC reflects sedentary behavior
better than CAT does.

Thus, the symptom assessment instrument used in the
multidimensional GOLD classification can cause not only
differences in the distribution of patients between the ABCD
quadrants, but also in the potential to reflect their PADL.
Therefore, standardizing the choice of the symptom as-
sessment instrument can be a determining factor. This has
been discussed in the literature in an analysis of 4 cohort
studies.43 Although GOLD recommends the use of either
one of the 2 instruments for the multidimensional classi-
fication,1 the results of the present study suggest that, sup-

ported by a previous study,6 the mMRC must be used
instead of the CAT when the goal is to better discriminate
the PADL, including the sedentary behavior. It is impor-
tant to consider this outcome while evaluating patients
with COPD, since sedentary behavior has a causal rela-
tionship with mortality in the general population44 and also
in these patients.16

The heterogeneous distribution of subjects in the groups
formed by CAT (16 subjects with CAT � 10; 94 subjects
with CAT � 10) could be considered a limitation of this
study. This may have caused a type-2 error in some com-
parisons. However, the sample size in the present study
exceeded the previous calculation. Furthermore, these same
conditions are observed in most studies that have addressed
GOLD classifications.5-7,24,28,29,31,34 The absence of GOLD
I subjects in the sample of the present study prevents us
from generalizing the results for these patients. However,
the selection of patients in the disease’s early stages is
difficult because underdiagnosis is common, especially at
this stage.1 In addition, GOLD I patients may be asymp-
tomatic, and therefore the impact of the disease may be
very low and clinically not significant. PADL analysis
performed only in 2 consecutive days could also be con-
sidered a limitation of the present study, but both of the
variables used to estimate sample size (number of steps
and walking time) and sedentary behavior showed high
intraclass correlation coefficient values (� 0.80).

To our knowledge, this was the first study to demon-
strate that the symptom assessment instrument chosen for
the multidimensional GOLD classification results in better
differentiation of variables, reflecting physical inactivity
and sedentary behavior. Furthermore, only the mMRC
score, regardless of association with FEV1, was able to
explain the variability of PADL in patients with COPD.

Conclusions

The multidimensional GOLD classification requires
standardization regarding the criterion for symptom as-
sessment. Although physical inactivity and sedentary life-
styles are striking features among patients in the D quad-
rant (mMRC � 2 or CAT � 10), we suggest that the mMRC
should be adopted as the classification criterion in the
GOLD ABCD system, especially when the focus is the
level of PADL.
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