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Background: The Manchester Respiratory Activities of Daily Living Questionnaire (MRADLQ) 
is a valid and reliable tool measuring the functional level of patients with COPD in multidimen
sional aspects. However, a local validation of the questionnaire is lacking in Hong Kong.
Objective: To develop a Chinese version of MRADLQ with pictorial enhancement 
(C-MRADLQ) and study its reliability and validity.
Patients and Methods: A total of 238 patients suffering from COPD were recruited from 
nine public hospitals and five Nurse and Allied Health Respiratory Clinics by convenient 
sampling. A total of 64 patients with normal spirometry results and no previous clinical 
diagnosis of COPD were invited to complete the C-MRADLQ for comparison and examina
tion of its validity. Ten out of 302 patients were re-assessed with the C-MRADLQ after one 
week by the same rater for test–retest reliability. The C-MRADLQ was correlated with 
spirometry result, COPD classifications and groups by Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), the modified Medical Research Council Dyspnea Scale 
(mMRC Dyspnea Scale), COPD Assessment Test (CAT), Chinese Version of the Shortness 
of Breath Questionnaire (C-SOBQ), number of admission and the ADO index.
Results: The C-MRADLQ shows good test–retest reliability as indicated by an intra-class 
correlation coefficient value of 0.975. It is significantly correlated with COPD stage, COPD 
group, SOBQ score, CAT score, mMRC, ADO index, spirometry results, and number of 
admissions. The SOBQ score, number of admissions, FEV1/FVC, and COPD group could 
significantly predict the total C-MRADLQ score. A total of 67.9% of participants’ mMRC levels 
were correctly classified by using the C-MRADLQ total score. The agreement of the original and 
new versions of questions 20 and 21 of C-MRADLQ was 97.3% and 90.1%, respectively.
Conclusion: The pictorial version of the C-MRADLQ is a validated and reliable functional 
assessment tool to measure functional status among patients with COPD in the Chinese 
population.
Keywords: pulmonary disease, chronic obstructive, patient-reported outcome measures, 
activities of daily living, validation study, occupational therapy

Introduction
Chronic Obstructive Pulmonary Disease (COPD) is one of the most prevalent 
causes of morbidity and mortality in the world.1 With disease progression, there 
is a pronounced reduction in functional status and exercise capacity, and an increase 
in dyspnea and fatigue, which have a negative impact on Health-Related Quality of 
Life (HRQoL) and activities of daily living (ADL).2–4 Eventually, some COPD 
patients become partially or totally limited in activity of daily living (ADL).5
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Traditional subjective evaluations of COPD patients 
were mainly focused on perception of symptoms/dyspnea, 
Health-Related Quality of Life (HRQoL), COPD knowl
edge, awareness, and attitude. However, these may not 
entirely reflect how the functional status of patients is 
influenced by COPD, which is crucial for health-care 
professionals in planning rehabilitation and care interven
tion as well as evaluation of treatment outcome.6 

Therefore, measurement of functional status of patients 
with COPD is essential in a multidimensional evaluation 
for health-care professionals to have a comprehensive pic
ture of the impacts of the disease on patients. The Chinese 
version of the Shortness of Breath Questionnaire 
(C-SOBQ) with pictorial enhancement is a valid and reli
able instrument which gives precise information about the 
impact of dyspnea on functional activities for patients.7 

However, it does not evaluate the functional status of these 
patients.

The Manchester Respiratory Activities of Daily Living 
Questionnaire (MRADLQ) is a multidimensional patient- 
reported questionnaire which is simple to use, responsive 
to therapy, and sensitive enough to detect changes.8,9 

MRADLQ is a self-administered scale originally launched 
in English and takes about 10 minutes to complete. It has 
been translated into Portuguese.4 It is reliable and valid, 
showing high internal consistency (Cronbach’s Alpha = 
0.91).2 In predicting patients’ functioning, a lower score 
in the MRADLQ indicates patients are encountering more 
difficulties in ADL, and a score ≤7.5 is considered 
a predictor of mortality.10 The scoring system ranges 
from 0 to 21, with higher scores indicating better physical 
functioning in daily activities. It measures functional abil
ity in four domains: (1) mobility (seven items); (2) kitchen 
(four items); (3) domestic tasks (six items); and (4) leisure 
activities (four items). It provides specific information in 
formulating a care plan to maintain an individual’s inde
pendent living. It discriminates well between COPD and 
normal healthy elderly and is responsive to pulmonary 
rehabilitation.10 However, local validation of the question
naire is lacking in the Hong Kong and Chinese 
populations.

Therefore, the objectives of the study were: (a) to 
develop a Chinese version of MRADLQ with pictorial 
enhancement (C-MRADLQ) which is reliable and valid 
to measure ADL functions of COPD patients, (b) to exam
ine its criterion-related validity with other related instru
ments of clinical parameters, (c) to examine its 
discriminant validity among COPD patients with different 

levels of severity, and (d) to examine its test–retest 
reliability.

Methods
This was an observational cross-sectional study in which 
data were collected through interviews and medical notes 
review. The study employed a convenience sample of 238 
patients suffering from COPD of different severities 
according to GOLD classification (Global Initiative for 
Chronic Obstructive Lung Disease, 2019). Participants 
were recruited from nine public hospitals and five Nurse 
and Allied Health-led respiratory clinics between July and 
September 2020. They were required to meet the inclusion 
criteria: (1) diagnosed with COPD with a ratio of forced 
expiratory volume in one second (FEV1) to forced vital 
capacity (FVC) less than 70%; (2) medically stable (no 
admission related to respiratory problems at least four 
weeks prior to assessment). Participants were excluded 
based on the following criteria: (1) with active exacerba
tion of COPD; (2) with current or recurrent symptomatic 
ischemic heart disease; (3) with lung cancer; (4) with 
known psychiatric illness; (5) with active tuberculosis; 
and (6) with marked orthopedic problem limiting ADL. 
Sixty-four patients with normal spirometry results, no 
previous clinical diagnosis of COPD, medically stable 
attending consultation at Nurse and Allied Health 
Respiratory clinics were invited to complete MRADL for 
comparison and to examine its validity. They were 
excluded if (1) with current or recurrent symptomatic 
ischemic heart disease; (2) with lung cancer; (3) with 
known psychiatric illness; (4) with active tuberculosis; 
and (5) with marked orthopedic problem limiting ADL.

Design
To study the test–retest reliability of the C-MRADLQ, ten 
out of the 302 patients were selected by convenience 
sampling from one of the convalescent hospitals for test– 
retest reliability of the C-MRADLQ. The reassessment 
was completed within one week by the same rater. The 
two sets of results were then analyzed. The content valid
ity of the instrument, instructions, and testing procedures 
of the C-MRADLQ were verified by a panel comprised of 
one expert from Hong Kong Polytechnic University and 
15 occupational therapists with extensive experiences in 
working with COPD patients in public hospitals. 
Agreement was obtained from the original authors and 
the study’s expert panel. Items score of C-MRADLQ 
from the 302 patients were used to examine the internal 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                            

International Journal of Chronic Obstructive Pulmonary Disease 2021:16 92

Siu et al                                                                                                                                                                Dovepress

http://www.dovepress.com
http://www.dovepress.com


consistency. To establish criterion validity, the self- 
administered C-MRADLQ was correlated with seven 
related instruments and clinical parameters in four 
domains: (1) lung function; (2) GOLD classification and 
score of the modified Medical Research Council Dyspnea 
Scale (mMRC Dyspnea Scale); (3) self-administered 
symptoms in COPD Assessment Test (CAT) and Chinese 
Version of the Shortness of Breath Questionnaire 
(C-SOBQ); and (4) combined risk and symptoms assess
ment in terms of COPD group and ADO index. The para
meters were collected from the medical records of each 
selected patient. If those results were not available, assess
ments were conducted with a standard assessment protocol 
by trained occupational therapy students under the direct 
supervision of registered occupational therapists.

Ethical Approval
The study complied with ethical principles for medical 
research as described in the Helsinki Declaration. Ethical 
approval was obtained from Cluster research committees 
for seven clusters from the Hospital Authority and the 
local research ethics committee in the Hong Kong 
Polytechnic University as listed in the supplementary. All 
participants provided written informed consent after an 
explanation of procedures and that they had the right to 
withdraw from the study at any time.

Instruments
Chinese MRADLQ
The Chinese MRADLQ has 21 items under four categories 
of activities including mobility, kitchen tasks, domestic 
tasks, and leisure activities. The rating are in four scales: 
Not at all to alone easily; Much more slowly to Not at all 
more slowly; Most of the night to Not at all. The overall 
scoring in each question is regrouped to scoring 0 (Not at 
all or with help) and scoring 1 (on my own or on my own 
with mild difficulty). In the Portuguese version, some of 
the activity items were adapted according to the local 
culture with the consent of the authors.4

For this self-administered Chinese version of 
MRADLQ, the items were first validated by a focus 
group of COPD patients. The scoring scale was modified 
into a six-point scale in order to facilitate measurement of 
patient progress. In questions 1 to 19, the original category 
“Alone with difficulty” was further elaborated (0 = Not at 
all; 1 = Need help; 2 = Alone with severe difficulty; 3 = 
Alone with moderate difficulty; 4 = Alone with mild 
difficulty; 5 = Alone easily). In question 20, the mid- 

range of slowness was introduced (0 = much more slowly; 
1 = quite a lot more slowly; 2 = quite slow; 3 = moderately 
slow; 4 = a little more slowly; 5 = Not at all). The whole 
scale of question 21 was replaced by percentage of sleep
ing time involved (0 = Most of the night; 1 = About 80% 
of time; 2 = About 60% of time; 3 = About 40% of time; 4 
= About 20% of time; 5 = Not at all).

In order to improve C-MRADLQ sensitivity, the scor
ing scale was expanded from four to six choices and the 
maximum score was 105. To enhance cultural relevancy, 
the expert panel recommended modifications to the ques
tions on “wash and dry yourself” and “manage your own 
garden” to “carry out personal hygiene” and “general 
exercise”, with similar metabolic equivalent (METs). The 
scale of two questions “Question 20: Do you have to eat 
more slowly than you would like?” and “Question 21: 
Does your breathing keep you awake at night?” were 
updated to facilitate patients’ understanding and measure
ment of progress.

A pictorial enhancement e-form version was developed 
by a group of occupational therapy students to facilitate 
administration and understanding of test items. Patients 
were invited to complete the original and pictorial 
enhancement e-form simultaneously to examine the agree
ment between the two versions (Figure 1).

Chinese SOBQ
The function of the Chinese version of the Shortness of 
Breath Questionnaire (C-SOBQ) is to assess the level of 
dyspnea related to ADL among patients. The C-SOBQ 
was scored by summing responses across all 24 items to 
form a total score ranging from 0 to 120. The Chinese 
version of the SOBQ with pictorial enhancement demon
strated significant correlations with the mMRC Dyspnea 
Scale, GOLD COPD classifications, BODE index, BMI, 
and 6MWD.7

The Modified Medical Research Council (mMRC) 
Dyspnea Scale
The Modified Medical Research Council (mMRC) 
Dyspnea Scale is a five point scale (0 to 4) that considers 
a single dimension (ie, physical task such as walking) that 
provokes breathlessness.11

The COPD Assessment Test (CAT)
This is a patient-completed questionnaire assessing all 
aspects of the impact of COPD (cough, sputum, breath
lessness, chest tightness, confidence, activity, sleep, and 
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energy levels).12 There are eight questions on a 1 to 5 
point scale.

ADO Index
The ADO index refers to Age (A), Dyspnea (D), and 
Obstruction (O); it is a simple multidimensional 15 point 
scale (0–14) in which a higher score indicates a higher risk 
of death.13

Spirometry
Patients attending the assessment who had spirometry 
results within one year were assessed according to the 
ATS/ERS Standardization Guideline. Forced expiratory 
volume in the first second (FEV1), Forced Vital Capacity 
(FVC), and their predicted values were collected, adjusting 
for their age, gender, body height, and weight and race.14

Statistical Analysis
Data analysis was conducted using IBM SPSS Statistics 25.0 
(SPSS Inc., Chicago, IL). Demographic data and data 
regarding the COPD severity by spirometry will be pre
sented descriptively and compared using chi-square test. 
The test–retest reliability of the C-MRADLQ was deter
mined using the intraclass correlation coefficient (ICC; two- 
way mixed effect model) with a 95% confidence interval. 

Ten participants from the respiratory medical department of 
a convalescent hospital were chosen to investigate test–retest 
reliability. ICC was determined based on a predicted value of 
ICC ranging from 0.8 to 0.9 with a 0.05 confidence level.15 

Internal consistency was measured using Cronbach’s alpha 
which measured pairwise correlations between tested items. 
To determine the criterion-related validity, the correlation 
between self-administered C-MRADLQ and other instru
ments or clinical measures obtained were evaluated using 
Spearman’s rank correlation coefficient. Percent agreements 
were calculated to compare the original version and this 
modified version of C-MRADLQ, as well as questions 20 
and 21. Discriminant validities of the self-administered 
C-MRADLQ were determined using discriminant functional 
analysis. This was used to determine if the C-MRADLQ 
could distinguish categorical dependent variables or group
ings of COPD patients. The C-MRADLQ score was ana
lyzed with COPD classifications (ie, stages and groups) and 
mMRC scale as the group memberships. Multiple linear 
regression analysis using the stepwise method was also 
used to analyze the relationships between the variables, 
including the ADO index, COPD classification (stage and 
group), mMRC scale, CAT, lung function test (FEV1, FVC, 
FEV1/FVC, FEV1% predicted, FVC% predicted), and 

Figure 1 The Chinese version of the Manchester Respiratory Activities of Daily Living Questionnaire (C-MRADLQ) with pictorial enhancement (modified in English for 
submission).
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C-SOBQ as predictors of the C-MRADLQ total score. The 
level of statistical significance was set at p ≤ 0.05.

Results
Three hundred and two participants, 282 males and 20 
females, were recruited in the analysis of criterion-related 
and discriminant validity. The mean age of participants was 
69.81, ranging from 43 to 91 years. Participants at COPD 
stage I to IV, mMRC 0 to 4, and risk of COPD were 
involved. Two hundred and thirty eight patients with differ
ent severities of COPD and 64 patients with normal spiro
metry results and no previously clinical diagnosis of COPD 
completed the C-MRADL. In the lung function test, the 
mean FEV1/FVC was 56.97% (SD 15.56). The mean 
score of the ADO index, ranging from 0 to 13, and the 
mean of the C-MRADLQ score, ranging from 0 to 105, 
were 7.10 and 97.69, respectively (Table 1). About half of 
the COPD patients were Stage I–II, Group A and B, and 
mMRC Grade 0–1 (Figure 2).

An ICC value of 0.975 was obtained (p≤0.001), which 
indicated good test–retest reliability.16 Besides, the 
Cronbach’s alpha score was 0.944, indicating a high level 
of internal consistency.16 Criterion validity of the 
C-MRADLQ was examined by correlation with different 
clinical measures. The total C-MRADLQ score was nega
tively correlated with COPD stage (r = −0.546), COPD 
group (r = −0.533), SOBQ score (r = −0.738), CAT score 
(r = −0.534), mMRC (r = −0.577), and ADO index (r = 
−0.494) (Table 2). In terms of measures of disease severity, 

the total C-MRADLQ score was significantly correlated 
with FEV1/FVC, FVC, FEV1, respective predicted values, 
and number of admissions (r = −0.359 to 0.580). Looking 
into the domains in C-MRADLQ, significant positive corre
lations were found between the total score of C-MRADLQ 
and scores of “Mobility (Q.1–7)” (r = 0.919), “Kitchen 
(Q.8–11)” (r = 0.688), “Domestic tasks (Q.12–17)” (r = 
0.860), “Leisure (Q.18–19)” (r = 0.654) and “Others 
(Q.20, 21)” (r = 0.667). However, age and gender had no 
significant correlation with the C-MRADLQ score.

The results of regression (Table 3) indicated that only the 
SOBQ score, number of admissions, FEV1/FVC, and COPD 
group could significantly predict the total C-MRADLQ score 
(B = −1.297 to 1.108, standard error (SE) = 0.029 to 0.522, 
t = −14.593 to 3.218, p < 0.034). All those factors accounted 
for 63.2% of the total variance in the total C-MRADLQ 
score. The final regression equation to predict the total 
C-MRADLQ score was devised as: C-MRADLQ = 98.916–
0.423 (SOBQ score) – 1.297 (number of admission) + 0.101 
(FEV1/FVC) + 1.108 (COPD group).

By using the C-MRADLQ total score for predicting the 
classification of COPD stage, COPD group, and mMRC level 
(Table 4), the results proved that 32.5% of COPD stage, 42.7% 
of COPD group, and 67.9% of mMRC levels of the partici
pants were correctly classified. Meanwhile, comparing the 
agreement of original scale and the new version of 
C-MRADLQ, the overall degree of agreement of question 
20 (eating) was 97.3%, while that of question 21 (sleeping) 
was 90.1%.

Table 1 Demographic Characteristics of Patients

COPD (n = 238) At Risk (Normal) (n = 64)

Mean SD 95% CI Mean SD 95% CI

Lower Upper Lower Upper

Age 70.37 8.80 69.25 71.49 67.73 8.91 65.51 69.96
FEV1 (L) 1.80 3.94 1.32 1.48 3.28 8.36 1.19 5.36

FVC (L) 2.68 0.81 2.58 2.79 2.94 0.73 2.76 3.12
FEV1 /FVC (%) 51.69 13.03 50.02 53.35 76.60 4.66 75.43 77.76

FEV1% predicted (%) 58.35 23.98 55.29 61.41 91.56 16.6 87.41 95.71

FVC % predicted (%) 83.96 22.71 81.06 86.86 90.09 14.9 86.37 93.82
C-MRADLQ total score 96.30 11.34 94.85 97.75 102.84 2.61 102.19 103.48

CAT 9.01 6.38 8.20 9.83 1.39 1.96 0.90 1.88

mMRC 1.34 0.70 1.25 1.43 0.78 0.45 0.67 0.89
SOBQ 21.81 18.18 19.49 24.13 7.69 4.91 6.46 8.91

ADO index 7.61 2.22 7.32 7.89 5.20 1.83 4.75 5.66

Abbreviations: CAT, COPD Assessment Test; CI, Confidence Interval; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; FVC, 
forced vital capacity; FEV1% predicted, predicted value of forced expiratory volume in 1 second; FVC % predicted, predicted value of forced vital capacity; mMRC, modified 
Medical Research Council Dyspnea Scale; C-MRADLQ, The Manchester Respiratory Activities of Daily Living; SD, standard deviation; SOBQ, Shortness of Breath 
Questionnaire.
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Table 5 compares C-MRADLQ total score with COPD 
stage and group. The results of one-way ANOVA showed 
that there was a significant main effect of COPD stage on 
the C-MRADLQ total score (F(4, 297) = 48.22, p < 0.001, 
ηp2 = 0.39). Bonferroni post hoc tests showed that patients 
with poorer lung function (COPD Stage II–IV) scored 
significantly lower in C-MRADLQ compared to patients 
with normal spirometry results. Meanwhile, there was 
a significant main effect of COPD grouping on the 
C-MRADLQ total score (F(4, 297) = 29.93, p < 0.001, 
ηp2 = 0.29). Bonferroni post hoc tests showed that patients 
with more symptoms and history of acute exacerbation 
leading to hospital admission (COPD Group B to D) 
scored significantly lower in C-MRADLQ compared to 
patients with normal spirometry results.

Discussion
In this study, C-MRADLQ was found to have the strongest 
correlation with C-SOBQ. C-SOBQ was used to assess 
self-reported dyspnea associated with specific ADL,17 

while C-MRADLQ was used to measure COPD patients’ 
functional level in daily activities.

The results suggested that C-MRADLQ was an effec
tive and efficient instrument to assess patients’ functional 

performance affected by dyspnea. In comparison with 
C-SOBQ, it was found to be sensitive to detect rehabilita
tion program outcomes.2 A moderate correlation was 
found between C-MRADLQ and GOLD COPD classifica
tion, revealing that the level of difficulty in completing 
daily tasks in C-MRADLQ correlates with the physiologi
cal impairment reflected by spirometry lung function tests. 
The findings agreed with those of a previous study.18

A moderate correlation was obtained between the 
C-MRADLQ and ADO index. Considering the calculation 
of ADO index, mMRC and lung function were moderately 
correlated with C-MRADLQ as mentioned above while 
age was found to have a low correlation with 
C-MRADLQ. The result is similar to that of some studies, 
that is age is not significantly correlated to self-reported 
ADL ability and lung function in COPD.19,20 It was inter
esting to observe in our study that numerous old patients 
obtained a high score in C-MRADLQ, which meant that 
they could still perform ADL well. Confounding factors 
on puff medication and co-morbidity with other chronic 
diseases cannot be neglected.

A fair correlation was found between C-MRADLQ and 
number of hospital admissions. Although a higher number 
of hospital admissions could certainly reflect more severe 

Figure 2 Subgroup analysis of patients (n = 302).
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pulmonary symptoms and poorer physical functioning of 
patients, these patients had received pulmonary rehabilita
tion before and practiced several adaptive and energy 
conservation techniques for ADL, such as coping skills 
and breathing and relaxation techniques.21 Thus, they 
might score higher in C-MRADLQ with less functional 
limitation in ADL. This phenomenon supports the use of 
C-MRADLQ as a substantial outcome measure for docu
menting the progress of patients in the Pulmonary 
Rehabilitation Program, despite the fact that some patients 
may not report improvement in their dyspnea levels.

The results of regression demonstrated moderate agree
ment with the results of correlation analysis (Table 3). The 
study found that SOBQ, COPD group, FEV1/FVC, and 
number of admissions were significant predictors of 
C-MRADLQ total score. All four indices are essential 
information to be collected before enrolling patients in 
the pulmonary rehabilitation program. This indicated that 
ADL functioning, as reflected by C-MRADLQ, could be 
used as another important marker for patients’ classifica
tion and stratification in triage for the needs of pulmonary 

rehabilitation, especially in the presence of more symp
toms and recent hospital admission due to acute exacerba
tion as confirmed by the results of one-way ANOVA 
(Tables 4 and 5).

When comparing patients with normal spirometry 
results, C-MRADLQ demonstrated a fair sensitivity and 
discriminant power for patients with nil or mild functional 
limitation, especially for those with COPD Stage I and 
Group A (Table 5). This implied that the 21 scoring items 
might not be adequately sensitive to detect changes for 
COPD patients with mild or no symptoms who are inde
pendent in daily living tasks. However, large F value and 
partial eta squared value in Table 5 highlighted 
a significant main effect of COPD stage and grouping on 
the C-MRADLQ total score. This led to the conclusion 
that C-MRADLQ is sensitive to discriminating COPD 
patients with increased disease severities and symptoms 
and with recent acute exacerbation history leading to hos
pitalization. It could be a good self-administered assess
ment tool to monitor treatment progress and daily living 
performance after pulmonary rehabilitation or to rectify 
any puff medication. Meanwhile, the result in predicting 
mMRC levels suggested that it could be used as a quick 
screening tool for functionality of COPD patients in dif
ferent clinical settings.

The scoring in the items of the Activities of Daily 
Living Inventory (ADLI) reflects the hierarchy of the 
level of difficulty perceived by patients with COPD.22 

The agreement between the original and our new version 
of C-MRADLQ showed that an expanded ordinal scale 
helps patients to reflect more precisely on their needs, and 
can be used as a reference for clinicians to select an 
appropriate treatment for them. For questions 20 and 21 
in the new version of C-MRADLQ, the degree of agree
ment was 97.3% and 90.1%, respectively. This indicated 
that the expanded scale of feeding slowness affected by 
COPD in question 20 could assist patients in rating their 
actual performance in feeding quality more accurately. In 
question 21, the wording to describe the extent of sleeping 
difficulty affected by COPD was changed from actual 
duration of insomnia into percentage of time involved at 
night. The percentage of agreement was not as high as that 
of question 20 but it achieved 90.1%, indicating an accep
table level of agreement compared to the original version 
of C-MRADLQ. The results supported the fact that our 
new version of C-MRADLQ is a valid and reliable tool for 
COPD patients in clinical settings.

Table 2 Correlation Matrix of C-MRADLQ with Other 
Criterion Parameters (n = 302)

Criterion-Related 
Parameters

Spearman’s Rho 
Coefficient

Age −0.088

Gender 0.021
COPD stage −0.546*

COPD group −0.533*

Number of admissions −0.359*
SOBQ −0.738*

CAT −0.534*
mMRC −0.577*

Mobility (Q.1–7) 0.919*

Kitchen (Q.8–11) 0.688*
Domestic tasks (Q.12–17) 0.860*

Leisure (Q.18–19) 0.654*

Others (Q.20a,21a) 0.667*
FVC 0.382*

FVC % predicted 0.423*

FEV1 0.578*
FEV1% predicted 0.580*

FEV1/FVC 0.514*

ADO index −0.494*

Note: *p ≤ 0.05. 
Abbreviations: C-MRADLQ, Manchester Respiratory ADL Questionnaire; 
COPD, chronic obstructive pulmonary disease; SOBQ, Shortness of Breath 
Questionnaire; FEV1, forced expiratory volume in 1 second; FVC, forced vital 
capacity; FEV1% predicted, predicted value of forced expiratory volume in 
1 second; FVC % predicted, predicted value of forced vital capacity; mMRC, 
modified Medical Research Council Dyspnea Scale.
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One of our study objectives was to investigate the 
test–retest reliability of the new version of C-MRADLQ. 
The ICC value was 0.975 and it showed good test–retest 
reliability. This implies that the new version of 
C-MRADLQ is suitable for use as a continuous assess
ment evaluation tool for occupational therapists to moni
tor patients’ ADL performance and treatment outcomes 
across time. The expanded ordinal scale in each ADL 

item provides a more accurate description of ADL 
performance.

A pictorial CMRADL e-form was developed (Figure 1) 
and is available. This would facilitate efficient administration 
when using mobile devices such as mobile phones or tablets, 
especially for score calculation and documentation. This 
handy and reliable instrument allows health-care professionals 
to document ongoing functional status electronically and 

Table 3 Predictions of the C-MRADLQ Total Score (n = 302)

B SE t P value R R2

(Constant) 98.916 2.342 42.244 <0.001*** 0.795 0.632
SOBQ −0.423 0.029 −14.593 <0.001***

Number of admissions 

FEV1/FVC

−1.297 

0.101

0.387 

0.031

−3.355 

3.218

0.001*** 

0.001***
COPD Group 1.108 0.522 2.125 0.034*

Notes: *p ≤ 0.05; ***p < 0.001. 
Abbreviations: COPD, chronic obstructive pulmonary disease; SOBQ, Shortness of Breath Questionnaire.

Table 4 Classification of COPD Stage, COPD Group and mMRC Level Using Total Score of C-MRADLQ (n = 302)

COPD Stage GOLD: Predicted Group Membership, n (%)

At Risk of COPD I II III IV Total

At risk of COPD 0(0) 0(0) 64(100) 0(0) 0(0) 64
I 0(0) 0(0) 54(98.2) 1(1.8) 0(0) 55

II 0(0) 0(0) 71(82.6) 12(14) 3(3.5) 86

III 0(0) 0(0) 40(59.7) 15(22.4) 12(17.9) 67
IV 0(0) 0(0) 7(23.3) 11(36.7) 12(40) 30

32.5% of original grouped cases correctly classified

COPD Group COPD Group: Predicted Group Membership, n (%)

At Risk of COPD A B C D Total

At risk of COPD 0(0) 64(100) 0(0) 0(0) 0(0) 64

A 0(0) 108(94.7) 4(3.5) 0(0) 2(1.8) 114

B 0(0) 42(67.7) 12(19.4) 0(0) 8(12.9) 62
C 0(0) 21(65.6) 5(15.6) 0(0) 6(18.8) 32

D 0(0) 14(46.7) 7(23.3) 0(0) 9(30.0) 30

42.7% of original grouped cases correctly classified

mMRC mMRC: Predicted Group Membership, n (%)

0 1 2 3 4 Total

0 0(0) 30(100) 0(0) 0(0) 0(0) 30

1 0(0) 183(95.8) 7(3.7) 1(0.5) 0(0) 191
2 0(0) 44(66.7) 15(22.7) 5(7.6) 2(3.0) 66

3 0(0) 5(35.7) 2(14.3) 6(42.9) 1(7.1) 14

4 0(0) 0(0) 0(0) 0(0) 1(100) 1

67.9% of original grouped cases correctly classified

Abbreviations: COPD, chronic obstructive pulmonary disease; C-MRADLQ, Manchester Respiratory ADL Questionnaire; GOLD, Global Initiative for Chronic 
Obstructive Lung Disease; mMRC, modified Medical Research Council Dyspnea Scale.
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efficiently among COPD patients in Hong Kong. In addition, 
the self-administrated e-form would minimize interviewer and 
recall bias when the patient follows the instructions with 
photos.

Limitations
In this cross-sectional study, confounding factors should 
be taken into account. Information bias on co-morbidity 
with other chronic diseases and smoking history, such as 
hypertension, diabetes mellitus or heart diseases were not 
adjusted and analyzed. Types of short and long acting puff 
medication and compliance were not collected and ana
lyzed. These factors may affect patients’ perception of 
functional limitation in daily activities. Few patients with 
severe and high-risk COPD, especially at COPD stage IV 
and group C and D, were recruited. Further studies are 
suggested to recruit more participants with severe and 
high-risk COPD in the outpatient and hospital settings.

Conclusions
This study developed a Chinese version of MRADLQ with 
pictorial enhancement that could be used as a unique local 
validated functional assessment tool for patients with COPD. 
It has good test–retest reliability that significantly correlated 
with COPD stage, COPD group, SOBQ score, CAT score, 
mMRC, ADO index, spirometry lung function test results, 
and number of admissions. The SOBQ score, number of 
admissions, FEV1/FVC, and COPD group could signifi
cantly predict the C-MRADLQ total score. Their 
C-MRADLQ total score correctly classified a total of 
67.9% of mMRC levels of the participants. An e-form was 

also developed to facilitate efficient administration using 
mobile devices, especially for score calculation and docu
mentation. This handy and reliable instrument allows health- 
care professionals to document daily functional status effec
tively among patients with COPD in the Hong Kong and 
Chinese populations.
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