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ABSTRACT

Objective: To test the construct validity, reliability, and measurement error of the
Brazilian Portuguese-language version of the Manchester Respiratory Activities of
Daily Living (MRADL) questionnaire in patients with COPD. Methods: We evaluated
50 patients with COPD, among whom 30 were men, the mean age was 64 + 8 years,
and the median FEV, as a percentage of the predicted value (FEV, %predicted) was
38.4% (interquartile range, 29.1-57.4%). Pulmonary function and limitations in activities
of daily living (ADLs) were assessed by spirometry and by face-to-face application of the
MRADL, respectively. For the construct validity analysis, we tested the hypothesis that
the total MRADL score would show moderate correlations with spirometric parameters.
We analyzed inter-rater reliability, test-retest reliability, inter-rater measurement
error, and test-retest measurement error. Results: The total MRADL score showed
moderate correlations with the FEV,/FVC ratio, FEV, in liters, FEV1%predicted, and
FVC%predicted, all of the correlations being statistically significant (r=0.34,r=0.31,r =
0.42, and r = 0.38, respectively; p < 0.05 for all). For the reliability and measurement error
of the total MRADL score, we obtained the following inter-rater and test-retest values,
respectively: two-way mixed-effects model intraclass correlation coefficient for single
measures, 0.92 (95% Cl: 0.87-0.96) and 0.89 (95% Cl: 0.81-0.93); agreement standard
error of measurement, 1.03 and 0.97; smallest detectable change at the individual level,
2.86 and 2.69; smallest detectable change at the group level, 0.40 and 0.38; and limits
of agreement, —2.24 to 1.96 and -2.65 to 2.69. Conclusions: In patients with COPD in
Brazil, this version of the MRADL shows satisfactory construct validity, satisfactory inter-
rater/test-retest reliability, and indeterminate inter-rater/test-retest measurement error.

Keywords: Pulmonary disease, chronic obstructive; Activities of daily living; Disability
evaluation; Patient reported outcome measures; Validation studies.

they choose to engage in on a day-to-day basis,® which

Patient-reported outcomes are status reports of the
health of a patient that come directly from the patient,
without interpretation of the patient response by a
clinician or anyone else.* They facilitate communication
between patients and health care providers, as well as
allowing the assessment of the impact that diseases
or treatments have on the lives of patients.® Patient-
reported outcome measures (PROMs) are recognized
assessment tools in patients with COPD. The evaluation of
physical functioning by PROMs enables us to understand
the impact of COPD on activities of daily living (ADLS)
from the patient perspective.®) With the progression of
the disease, patients experience limitations in activities

may lead to social isolation and increased dependency on
caregivers.® Therefore, measuring limitations in ADLs
is important to the monitoring of disease progression,
the planning of appropriate interventions, and the
evaluation of treatment responses.(®

The Manchester Respiratory Activities of Daily Living
questionnaire (MRADL) is one of the physical disability
PROMs for assessing ADL limitations in patients with
COPD.(®% The MRADL is a disease-specific assessment
tool that is valid, reliable, and responsive to pulmonary
rehabilitation,*? as well as being a predictor of premature
death in patients with COPD.(*1*2) Although the MRADL
has been translated into Portuguese and cross-culturally
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adapted for use in the COPD population of Brazil,(**
it has yet to be validated in that population. The
objective of this study was to determine the construct
validity, reliability, and measurement error of the
Brazilian Portuguese-language version of the MRADL
in patients with COPD. We hypothesized that the
total MRADL score would (in the construct validity
analysis) show moderate positive correlations with
five spirometric parameters: the FEV,/FVC ratio, FEV,
in liters, FEV, as a percentage of the predicted value
(FEV,%predicted), FVCin liters, and FVC%predicted.

METHODS

Patient selection

Patients with a confirmed diagnosis of COPD who
were referred to a public outpatient clinic specializing
in COPD were considered eligible for inclusion in the
study. The inclusion criteria were as follows: moderate
(grade 2), severe (grade 3), or very severe (grade
4) airflow limitation and optimized medication in
accordance with the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) criteria®®; being
> 40 years of age; and being a current or former
smoker. Patients who had ADL limitations caused by
other respiratory diseases, cardiovascular diseases,
neurological disorders, musculoskeletal disorders,
rheumatic diseases, or other conditions were excluded,
as were those who were currently participating in a
pulmonary rehabilitation program or had participated
in one in the last 6 months prior to the study, those
with a Mini-Mental State Examination score indicative
of impaired cognition (< 24 or < 19 for literate and
illiterate subjects, respectively),(*> and those who
reported a COPD exacerbation or a change in ADL
limitations in the month prior to the study or during
data collection. The study was approved by the Human
Research Ethics Committee of the Federal University of
Santa Catarina (CAAE no. 33299214.8.0000.0121). All
participating patients gave written informed consent.

Study design

We carried out pulmonary function testing in
accordance with the American Thoracic Society and
European Respiratory Society spirometry standards,*®
using a portable spirometer (EasyOne; ndd Medical
Technologies, Inc., Zurich, Switzerland). We obtained
postbronchodilator measures of the FEV,/FVC ratio,
FEV, in liters, and FVC in liters, using the equations
devised by Pereira et al.!”) to determine the
percentages of the predicted values. The severity
of airflow limitation was classified, in accordance
with the FEV, %predicted, as GOLD grade 2 (50% <
FEV, < 80%), GOLD grade 3 (30% < FEV, < 50%),
or GOLD grade 4 (FEV, < 30%), assuming an FEV,/
FVC ratio < 0.7.09

The MRADL was used in order to assess ADL limitations.
It consists of 21 items, in four domains—mobility (7
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items), kitchen activities (4 items), domestic tasks
(6 items), and leisure activities (4 items). The total
MRADL score ranges from 0 to 21, and a maximum
score indicates no physical impairment.®%*3 Two
raters (designated raters 1 and 2) each read the
MRADL instructions and items to the patients with
an interval of approximately 10 min between the two
administrations. Rater 1 administered the MRADL
to the same patients again after an interval of 1-2
weeks.*® All three administrations were carried out
independently in an outpatient setting.

Statistical analysis

Data normality was analyzed by the Shapiro-Wilk
test. For correlation analysis between MRADL scores
and spirometric variables, Spearman’s correlation
coefficient (r) was used. On the basis of evidence in
the literature, we expected the total MRADL score
to show moderate*® positive correlations with the
FEV,/FVC ratio, FEV, in liters, FEV,%predicted, FVC
in liters, and FVC%predicted. To compare the MRADL
scores between the raters and between the test
and retest, the Wilcoxon test was used. Inter-rater
and test-retest reliability of the MRADL scores were
analyzed by calculating the two-way mixed-effects
model intraclass correlation coefficient for single
measures—ICC(3,1)—and the corresponding 95%
confidence interval. For analysis of the inter-rater
and test-retest measurement errors, we calculated
the agreement standard error of measurement
(SEM_j eement)s the smallest detectable change at the
individual and group levels (SDC, ., @and SDC__ .,
respectively); and the limits of agreement (LoA).
To visualize the total score and agreement between
the MRADL measurements, Bland-Altman plots
were used.® Values of p < 0.05 were considered
statistically significant.

RESULTS

We evaluated 50 patients with COPD, 30 of whom
were men. All eligible patients were included in the
study (i.e., none were excluded). The severity of airflow
limitation was stratified by the GOLD criteria: grade 2,
in 15 patients (30.0%); grade 3, in 22 (44.0%); and
grade 4, in 13 (26.0%).* The general characteristics
of the sample are presented in Table 1.

All of the patients completed all of the items on the
MRADL. As shown in Figure 1, the total MRADL score
correlated moderately with four of the five spirometric
variables evaluated. Some of the MRADL domain scores
also showed moderate correlations with spirometric
variables: the kitchen activities domain score correlated
with the FEV /FVC ratio (r = 0.45; p < 0.01), FEV,
in liters (r = 0.38; p < 0.05), FEV,%predicted (r =
0.43; p < 0.01), and FVC%predicted (r = 0.29; p <
0.05); the domestic tasks domain score correlated
with the FEV,/FVC ratio (r = 0.41; p < 0.01), FEV, in
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Table 1. General characteristics of the sample.
Characteristic

Age (years), mean = SD (95% Cl)

BMI (kg/m?), mean + SD (95% Cl)

Smoking history (pack-years), median (IQR)

FEV,/FVC ratio, median (IQR)

FEV, (L), median (IQR)

FEV, (% predicted), median (IQR)

FVC (L), median (IQR)

FVC (% predicted), median (IQR)

i (
(

(N = 50)

64 + 8 (62-66)
24.6 + 5.0 (23.2-26.1)
48 (32-80)

0.46 (0.38-0.56)
1.07 (0.79-1.43)
38.4 (29.1-57.4)
2.26 (1.96-2.90)
64.8 (56.3-72.9)

BMI: body mass index; and IQR: interquartile range.

liters (r = 0.30; p < 0.05), FEV,%predicted (r = 0.45;
p < 0.01), and FVC%predicted (r = 0.38; p < 0.05);
and the leisure activities domain score correlated with
FEV, in liters (r = 0.30; p < 0.05), FEV,%predicted
(r=0.31; p < 0.05), and FVC%predicted (r = 0.29;
p < 0.05). All of the MRADL scores are shown in
Table 2, as are the inter-rater and test-retest values
for ICC(3,1), SEM__ rentr SDC, gyiauar @Nd SDC . As
can be seen in Table 2, no inter-rater or test-retest
differences were observed for the MRADL scores (p
> 0.05 for all). The inter-rater and test-retest LoA
for the total MRADL score are plotted in Figure 2. The
respective inter-rater and test-retest LoA values for
the MRADL domain scores were as follows: for the
mobility domain score, —1.19 to 1.03 and —1.32 to
1.36; for the kitchen activities domain score, —1.00
to 1.08 and —1.24 to 1.20; for the domestic tasks
domain score, —0.92 t0 0.84 and —0.91 to 1.19; and
for the leisure activities domain score, —1.21 to 1.09
and —1.41 to 1.17.

DISCUSSION

In this study, we assessed the Brazilian Portuguese-
language version of the MRADL, evaluating its
construct validity, reliability, and measurement error
using repeated measurements. To our knowledge,
this is the first study to describe the measurement
properties of this version of the MRADL.

As expected, moderate correlations were observed
between the total MRADL score and spirometric
variables, four of our five hypotheses being accepted.
Therefore, we rated the construct validity of the
instrument for use in patients with COPD in Brazil
as satisfactory according to the COnsensus-based
Standards for the selection of health Measurement
INstruments (COSMIN), %" considering the relationship
its total score showed with the FEV,/FVC ratio, FEV,
in liters, FEV, %predicted, and FVC%predicted. In
addition, the MRADL scores for the kitchen activities,
domestic tasks, and leisure activities domains also
correlated with most of the spirometric variables. In
other validation studies, similar correlations have
been observed between the ADL limitation and lung
function constructs: the total COPD Activity Rating

Scale score has been shown to correlate positively
with the FEV, in liters, FEV,%predicted, and FVC in
liters®??; the total London Chest Activity of Daily Living
scale score has been shown to correlate negatively
with the FVC in liters*®; and the total Functional
Performance Inventory score has been shown to
correlate positively with the FEV, %predicted. %

The study evaluating the measurement properties
of the original MRADL demonstrated that its total
score is accurate in discriminating patients with
an FEV,%predicted < 60% from healthy controls
(without lung diseases or respiratory symptoms).t®
The authors of that study found that the FEV,/FVC
ratio was one of the predictors of the total MRADL
score, explaining 2% of its variance.® Determining
the FEV,/FVC ratio is fundamental to establishing a
diagnosis of COPD, whereas determining the FEV, is
a necessary part of assessing the severity of airflow
limitation.¥ Lung function should be considered a
primary endpoint in clinical research on the efficacy
of medications for the treatment of COPD.®* In the
absence of other widely accepted, validated clinical
markers, spirometric variables have been used as
global markers of pathophysiological changes in
COPD,#® underscoring the relevance of the relationship
between lung function and ADL limitation.

In the present study, we determined the ICC(3,1),
SEM,grcementr SPChaiguarr SPCyroupr @Nd LOA values for the
use of the MRADL in patients with COPD in Brazil. The
inter-rater and test-retest reliabilities of the MRADL
(total and domain scores) were rated against the
COSMIN criteria®?? and were found to be satisfactory,
because the ICC(3,1) values were higher than 0.7
for all of the domain scores, except the test-retest
ICC(3,1) for the kitchen activities domain score,
which was exactly 0.70. However, the inter-rater and
test-retest measurement errors of the MRADL scores
would be rated as indeterminate in accordance with the
COSMIN guideline for systematic reviews of PROMs, 2V
given that the minimal important change value does
not yet exist for the classification of SDC and LoA
values. In another study, the observed inter-rater and
test-retest ICC values (0.92 for both) were shown to
be similar to the test-retest value for the total score
on the MRADL administered by post, whereas the
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Figure 1. Correlations of the total score on the Manchester Respiratory Activities of Daily Living questionnaire (MRADL)
with the FEV,/FVC ratio (in A); FEV, in liters (in B); FEV, as a percentage of the predicted value (FEV,%predicted, in
C); FVCin liters (in D); and FVC%predicted (in E).
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Table 2. Scores, reliability, and measurement error of the Brazilian Portuguese-language version of the Manchester Respiratory Activities of Daily Living questionnaire.

agreement

SEM

agreement

SEM

ICC(3,1)

MRADL domain

Rater 1°
Median (IQR)

Group
0.38
0.19
0.18
0.31

Individual

Value (95% ClI)
0.89 (0.81-0.93)
0.75 (0.59-0.85)
0.70 (0.53-0.82)
0.93 (0.88-0.96)
0.73 (0.57-0.84)

Group Median (IQR)*

©
E)
2
=
T
=

Value (95% CI)
0.92 (0.87-0.96)
0.80 (0.67-0.88)
0.76 (0.61-0.86)
0.95 (0.91-0.97)
0.80 (0.67-0.88)

Median (IQR)*

2.69
1.37
1.25
2.21

2.11

0.97
0.49
0.45
0.80
0.76

17 (15-20)

0.40
0.22
0.17
0.15

0.20
-effects model intraclass correlation coefficient for single measures; SEMagreemem:

2.86
1.57
1.18
1.04
1.42

1.03
0.57
0.43
0.38

0.

(15-20)

7 (6-7)
4 (3-4)

17

16 (15-20)

Total

7 (67)
4 (3-4)
4(3-6)

7 (6-7)
4(3-4)
4(3-6)

Mobility

Kitchen activities
Domestic tasks

5 (3-5)
3 (2-4)
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0.30

3 (3-4)

51

3 (2-4)

Leisure activities

MRADL: Manchester Respiratory Activities of Daily Living questionnaire; ICC(3,1): two-way mixed

*p > 0.05 vs. rater 1 (test, not retest) for all domain scores and for the total score.

agreement standard error of measurement; and SDC: smallest detectable change. Test. °Retest.

SEM and LoA values were shown to be lower (1.55)
and higher (—=0.69 to 0.54), respectively.?”) However,
the authors of that study used different parameters
of reliability and measurement error (the one-way
random effects model ICC and consistency SEM).”

In a previous systematic review,® the lack of
detailed information about the measurement
properties of tools designed to assess ADL limitations
in patients with COPD was one of the main problems
identified. A few studies have been conducted to
determine the measurement properties of disease-
specific PROMs for ADL limitations in patients with
COPD in Brazil.(?829

Our study has some limitations. First, the construct
validity analysis was limited to the hypothesis of a
relationship between ADL limitations and lung function.
Our results support that hypothesis, except for the fact
that we identified no significant correlation between
the total MRADL score and FVC in liters. It is known
that the FVC may not be discriminative; in patients
with obstructive lung disease, it is usually reduced to
a lesser degree or even normal. It is also known that
the FVC value in liters may be nonspecific, because it
is not corrected for age, height, gender, or ethnicity
(i.e., by a reference equation). In addition, the absence
of a correlation between the total MRADL score and
FVC in liters could also be due to a type II error,
despite the fact that our sample size was within the
limits of what is considered satisfactory.*® Additional
studies could test other hypotheses related to the
construct validity of the instrument. Furthermore, the
adequacy of the MRADL measurement error can only
be attested to when studies on interpretability provide
its minimal important change value. Nevertheless, the
present study is unprecedented in that it details the
measurement properties of the Brazilian Portuguese-
language version of the MRADL.

In conclusion, the Brazilian Portuguese-language
version of the MRADL has sufficient construct validity
for use in patients with COPD in Brazil, given that our
findings support our hypotheses about the specific
relationship between ADL limitations and lung function.
In addition, this version of the MRADL is sufficiently
reliable; that is, it is able to distinguish ADL limitation
between patients with COPD, even when applied by
different raters on the same occasion and when applied
twice within a short period of time. Furthermore, the
present study provides inter-rater and test-retest
measurement error parameters, which refer to the
systematic and random error of the scores of patients
with COPD that is not attributed to true changes in ADL
limitations, for this version of the MRADL. To date, the
measurement error of the MRADL for Brazilians with
COPD is considered indeterminate. Further studies
should be conducted to evaluate other measurement
properties of the instrument in this population.
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Figure 2. Bland Altman plots of the total score on the Manchester Respiratory Activities of Daily Living questionnaire,
showing the inter-rater reliability (A) and test-retest reliability (B). LoA: limit of agreement; and MD: mean difference.

REFERENCES

1.

Food and Drug Administration (FDA) [homepage on the Internet].
Silver Spring, MD: FDA; [updated 2009 Dec; cited 2018 Nov 1].
Patient-Reported Outcome Measures: Use in Medical Product
Development to Support Labeling Claims. Guidance for Industry.
Available from: https://www.fda.gov/regulatory-information/search-
fda-guidance-documents/patient-reported-outcome-measures-use-
medical-product-development-support-labeling-claims

Fehnel S, DeMuro C, McLeod L, Coon C, Gnanasakthy A. US
FDA patient-reported outcome guidance: great expectations and
unintended consequences. Expert Rev Pharmacoecon Outcomes
Res. 2013;13(4):441-6. https://doi.org/10.1586/14737167.2013.814
957

Jones P, Miravitlles M, van der Molen T, Kulich K. Beyond
FEV, in COPD: a review of patient-reported outcomes and their
measurement. Int J Chron Obstruct Pulmon Dis. 2012;7:697-709.
https://doi.org/10.2147/COPD.S32675

Kapella MC, Larson JL, Covey MK, Alex CG. Functional performance
in chronic obstructive pulmonary disease declines with time. Med
Sci Sports Exerc. 2011;43(2):218-24. https://doi.org/10.1249/
MSS.0b013e3181eb6024

Giacomini M, DeJean D, Simeonov D, Smith A. Experiences of
living and dying with COPD: a systematic review and synthesis of
the qualitative empirical literature. Ont Health Technol Assess Ser.
2012;12(13):1-47.

Janaudis-Ferreira T, Beauchamp MK, Robles PG, Goldstein RS,
Brooks D. Measurement of activities of daily living in patients with
COPD: a systematic review. Chest. 2014;145(2):253-271. https://doi.
org/10.1378/chest.13-0016

Kocks JW, Asijee GM, Tsiligianni IG, Kerstjens HA, van der Molen
T. Functional status measurement in COPD: a review of available
methods and their feasibility in primary care. Prim Care Respir J.
2011;20(3):269-75. https://doi.org/10.4104/pcrj.2011.00031
Monjazebi F, Dalvandi A, Ebadi A, Khankeh HR, Rahgozar M, Richter
J. Functional Status Assessment of COPD Based on Ability to
Perform Daily Living Activities: A Systematic Review of Paper and
Pencil Instruments. Glob J Health Sci. 2015;8(3):210-23. https://doi.
0rg/10.5539/gjhs.v8n3p210

Liu'Y, Li H, Ding N, Wang N, Wen D. Functional Status Assessment
of Patients With COPD: A Systematic Review of Performance-Based
Measures and Patient-Reported Measures. Medicine (Baltimore).
2016;95(20):e3672. https://doi.org/10.1097/MD.0000000000003672

. Yohannes AM, Roomi J, Winn S, Connolly MJ. The Manchester

Respiratory Activities of Daily Living questionnaire: development,
reliability, validity, and responsiveness to pulmonary rehabilitation.
J Am Geriatr Soc. 2000;48(11):1496-500. https://doi.org/10.1111/
j95.2000.48.11.1496

. Yohannes AM, Baldwin RC, Connolly M. Mortality predictors in

disabling chronic obstructive pulmonary disease in old age. Age
Ageing. 2002;31(2):137-40. https://doi.org/10.1093/ageing/31.2.137

J Bras Pneumol. 2020;46(1):e20180397

12

20

21.

22

23

Yohannes AM, Baldwin RC, Connolly MJ. Predictors of 1-year
mortality in patients discharged from hospital following acute
exacerbation of chronic obstructive pulmonary disease. Age Ageing.
2005;34(5):491-6. https://doi.org/10.1093/ageing/afi163
Junkes-Cunha M, Mayer AF, Reis C, Yohannes AM, Maurici R. The
Manchester Respiratory Activities of Daily Living questionnaire for
use in COPD patients: translation into Portuguese and cross-cultural
adaptation for use in Brazil. J Bras Pneumol. 2016;42(1):15-21.
https://doi.org/10.1590/S1806-37562016000000029

Global Initiative for Chronic Obstructive Lung Disease (GOLD).
Bethesda: GOLD [updated 2018, cited 2018 Nov 1]. Global Strategy
for the Diagnosis, Management and Prevention of chronic obstructive
pulmonary disease. 2018 Report. [Adobe Acrobat document, 142p.].
Available from: https://goldcopd.org/wp-content/uploads/2017/11/
GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS pdf

Lourenco RA, Veras RP. Mini-Mental State Examination:
psychometric characteristics in elderly outpatients [Article in
Portuguese]. Rev Saude Publica. 2006;40(4):712-9. https://doi.
0rg/10.1590/S0034-89102006000500023

Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A,
et al. Standardisation of spirometry. Eur Respir J. 2005;26(2):319-38.
https://doi.org/10.1183/09031936.05.00034805

Pereira CA, Sato T, Rodrigues SC. New reference values for forced
spirometry in white adults in Brazil. J Bras Pneumol. 2007,33(4):397-
406. https://doi.org/10.1590/51806-37132007000400008

Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker
J, Bouter LM, et al. Quality criteria were proposed for measurement
properties of health status questionnaires. J Clin Epidemiol.
2007;60(1):34-42. https://doi.org/10.1016/}.jclinepi.2006.03.012
Hazra A, Gogtay N. Biostatistics Series Module 6: Correlation and
Linear Regression. Indian J Dermatol. 2016;61(6):593-601. https://
doi.org/10.4103/0019-5154.193662

Bland JM, Altman DG. Statistical methods for assessing agreement
between two methods of clinical measurement. Lancet.
1986;1(8476):307-10. https://doi.org/10.1016/S0140-6736(86)90837-
8

Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, de Vet
HCW, et al. COSMIN guideline for systematic reviews of patient-
reported outcome measures. Qual Life Res. 2018;27(5):1147-1157.
https://doi.org/10.1007/s11136-018-1798-3

Morimoto M, Takai K, Nakajima K, Kagawa K. Development of the
chronic obstructive pulmonary disease activity rating scale: reliability,
validity and factorial structure. Nurs Health Sci. 2003;5(1):23-30.
https://doi.org/10.1046/}.1442-2018.2003.00131.x

Garrod R, Bestall JC, Paul EA, Wedzicha JA, Jones PW. Development
and validation of a standardized measure of activity of daily living
in patients with severe COPD: the London Chest Activity of Daily
Living scale (LCADL). Respir Med. 2000;94(6):589-96. https://doi.


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://doi.org/10.2147/COPD.S32675
https://doi.org/10.1249/MSS.0b013e3181eb6024
https://doi.org/10.1249/MSS.0b013e3181eb6024
https://doi.org/10.1378/chest.13-0016
https://doi.org/10.1378/chest.13-0016
https://doi.org/10.4104/pcrj.2011.00031
https://doi.org/10.5539/gjhs.v8n3p210
https://doi.org/10.5539/gjhs.v8n3p210
https://doi.org/10.1097/MD.0000000000003672
https://doi.org/10.1111/jgs.2000.48.11.1496
https://doi.org/10.1111/jgs.2000.48.11.1496
https://doi.org/10.1093/ageing/31.2.137
https://doi.org/10.1590/S1806-37562016000000029
https://doi.org/10.1590/S0034-89102006000500023
https://doi.org/10.1590/S0034-89102006000500023
https://doi.org/10.1183/09031936.05.00034805
https://doi.org/10.1590/S1806-37132007000400008
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.4103/0019-5154.193662
https://doi.org/10.4103/0019-5154.193662
https://doi.org/10.1016/S0140-6736(86)90837-8
https://doi.org/10.1016/S0140-6736(86)90837-8
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.1046/j.1442-2018.2003.00131.x
https://doi.org/10.1053/rmed.2000.0786

24.

25.

26.

27.

Fonseca FR, Mazzali-Biscaro RR, Re A, Junkes-Cunha M, Reis CM, Bahl MM, Yohannes AM, Maurici R

org/10.1053/rmed.2000.0786

Leidy NK. Psychometric properties of the functional performance
inventory in patients with chronic obstructive pulmonary disease.
Nurs Res. 1999:48(1):20-8.  https://doi.org/10.1097/00006199-
199901000-00004

European Medicines Agency (EMA) [homepage on the Internet].
Amsterdam: EMA; [updated 2012 Jun 21; cited 2018 Nov 1].
Guideline on clinical investigation of medicinal products in the
treatment of chronic obstructive pulmonary disease (COPD). [Adobe
Acrobat document, 17p.]. Available from: https://www.ema.europa.
eu/documents/scientific-guideline/guideline-clinical-investigation-
medicinal-products-treatment-chronic-obstructive-pulmonary-
disease_en.pdf

Jones PW, Agusti AG. Outcomes and markers in the assessment of
chronic obstructive pulmonary disease. Eur Respir J. 2006,27(4):822-
32. https://doi.org/10.1183/09031936.06.00145104

Yohannes AM, Greenwood YA, Connolly MJ. Reliability of the
Manchester Respiratory Activities of Daily Living Questionnaire as

28.

29.

a postal questionnaire. Age Ageing. 2002;31(5):355-8. https://doi.
org/10.1093/ageing/31.5.355

Carpes MF, Mayer AF, Simon KM, Jardim JR, Garrod R. The Brazilian
Portuguese version of the London Chest Activity of Daily Living scale
for use in patients with chronic obstructive pulmonary disease. J
Bras Pneumol. 2008;34(3):143-51. https://doi.org/10.1590/S1806-
37132008000300004

Kovelis D, Segretti NO, Probst VS, Lareau SC, Brunetto AF, Pitta F.
Validation of the Modified Pulmonary Functional Status and Dyspnea
Questionnaire and the Medical Research Council scale for use in
Brazilian patients with chronic obstructive pulmonary disease. J
Bras Pneumol. 2008;34(12):1008-18. https://doi.org/10.1590/S1806-
37132008001200005

. Terwee CB, Mokkink LB, Knol DL, Ostelo RW, Bouter LM, de

Vet HC. Rating the methodological quality in systematic reviews
of studies on measurement properties: a scoring system for the
COSMIN checklist. Qual Life Res. 2012;21(4):651-7. https://doi.
0rg/10.1007/511136-011-9960-1

J Bras Pneumol. 2020;46(1):e20180397

4gp

77


https://doi.org/10.1053/rmed.2000.0786
https://doi.org/10.1097/00006199-199901000-00004
https://doi.org/10.1097/00006199-199901000-00004
https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-obstructive-pulmonary-disease_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-obstructive-pulmonary-disease_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-obstructive-pulmonary-disease_en.pdf
https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-chronic-obstructive-pulmonary-disease_en.pdf
https://doi.org/10.1183/09031936.06.00145104
https://doi.org/10.1093/ageing/31.5.355
https://doi.org/10.1093/ageing/31.5.355
https://doi.org/10.1590/S1806-37132008000300004
https://doi.org/10.1590/S1806-37132008000300004
https://doi.org/10.1590/S1806-37132008001200005
https://doi.org/10.1590/S1806-37132008001200005
https://doi.org/10.1007/s11136-011-9960-1
https://doi.org/10.1007/s11136-011-9960-1

