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Background: COPD is a disabling disease that causes dyspnea and physical fatigue, affecting the
KEYWORDS: activities of daily living (ADL). Objective: To detect, through a literature review, the main tools
ISVAUHEEVANNODHE  used to evaluate functioning of patients with COPD and to determine the most widely used test in
LR EVAN WAl clinical practice and scientific research.

evaluation Methods: A literature search was conducted in Medline, Lilacs and SciELO covering the period
from 1992 to 2011 and studies were selected for posterior analysis, according to pre-established
criteria.

Results: 53 articles on the functioning of patients with COPD were found, 22 specifically
addressing the creation and/or implementation of clinical tests or functional assessment
questionnaires. Five questionnaires and four clinical trials were found, all with good psychometric
properties.

Conclusion: The main instruments were: London Chest Activity of Daily Living Scale (LCADL),
Pulmonary Function Status and Dyspnea Questionnaire (PFSDQ), Pulmonary Functional Status
Scale (PFSS), Human Activity Profile (HAP), Manchester Respiratory Activities of Daily Living
Questionnaire, Glittre ADL-test, Shuttle Test (ST), 6-minute walk test (6MWT) and the Sit-to-stand
test (STST). The most commonly used test was the 6MWT, which is also often used as a parameter
to correlate and validate other tests and questionnaires.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is one of
the most important causes of morbidity and mortality in
the world?. Although it is a pulmonary disease, COPD also
has significant systemic consequences?.2.

With disease progression, peripheral and respiratory
muscle strength decline, with a pronounced reduction in
functional status and exercise capacity3. Dyspnea and
fatigue also have a negative impact on activities of daily
living (ADL) in this patient population24, and eventually
some of the individuals become limited or completely
restricted in terms of performing their ADLS. This can be
partially explained by the high metabolic and ventilatory
cost, with significantly increased values of oxygen
consumption (VOz), minute ventilation (VE), and
V02/VO2max and VE/MVV ratios during the performance
of ADL, leading to increased perception of dyspnea, with
consequent functional limitationé.

Dyspnea, one of the main complaints of patients with
COPD, is a limiting factor for the performance of ADL.
Furthermore, a reduction in physical activity leads to
deconditioning, which can further enhance dyspnea5. 7.

In a recent study, the time spent by patients with COPD in
ADL was measured and it was found that they spend most
of their time sitting or lying down when compared to
older healthy matched subjects3.

A multidimensional evaluation of patients with COPD is
essential for the health professional to have information
about the impact of the disease on the functional status
and to complement traditional evaluation5. Therefore,
knowledge and proper use of valid and reliable
instruments are essential and can be used to monitor
disease progression and measure the results before and
after the rehabilitation of patients with COPD.

This study aimed to identify clinical trials in the literature
and questionnaires used in the functional evaluation of
patients with COPD and detect the most commonly used

in clinical practice and scientific research.

MATERIALS AND METHODS

MEDLINE, LILACS and SciELO databases were searched
considering the period from 1992 to 2011 and using a
combination of the following keywords: COPD, functional

status, performance, capacity, activities of daily living,

instruments and tests. The study selection initially
involved analysis of titles. Next, abstracts were inspected
and the articles that described the creation of instruments
or those which used these instruments as an outcome
measure were selected. Furthermore, reference lists of
the selected articles were hand searched in order to find
other potentially eligible studies. After identifying the
clinical tests and questionnaires, the psychometric
properties, reliability measures and possible correlations
between tests and ventilatory and metabolic variables
were analyzed. The applicability of the tests and clinical

feasibility of the questionnaires were also identified.

RESULTS

The search strategy produced a total of 50 articles on the
functioning of patients with COPD. Of these, 22 articles
addressed the creation and/or implementation of clinical
tests or functional assessment questionnaires.

The following questionnaires were identified: London
Chest Activity of Daily Living Scale (LCADL), Pulmonary
Function Status and Dyspnea Questionnaire (PFSDQ),
Pulmonary Functional Status Scale (PFSS), Human
Activity Profile (HAP), Manchester Respiratory Activities

of Daily Living Questionnaire.

London Chest Activity of Daily Living Scale (LCADL):
developed in order to assess limitations of patients with
COPD in ADL4. This instrument consists of four domains,
with a total of 15 quantitative questions. The total score
can range from 0 to 75 points and the higher the score,
the greater the limitation in ADL. The LCADL is a valid
instrument for the assessment of ADL in patients with
severe COPD, showing good correlation with activity and
impact components of the Saint George Respiratory
Questionnaire (SGRQ) and the Nottingham Extended
Activity of Daily Living Questionnaire (NEADL), and
moderate correlation with the Hospital Anxiety and
Depression score (HAD). The LCADL also exhibited a
significant correlation with the Shuttle Test (ST),
suggesting a relationship between impaired exercise
capacity and low scores on the ADL performance. Test-
retest reliability of the total score of the instrument was
analyzed using the interclass correlation coefficient (ICC =

0.96). The sensitivity of LCADL was evaluated in 59

60



Jour Resp Cardiov Phy Ther. 2012; 1(2): 59-66

patients with stable severe COPD after pulmonary
rehabilitation, demonstrating a statistically significant
reduction in all components of the scale, with the
exception of domestic activity, which showed a tendencys?.
This scale was recently translated to Portuguese and
Brazilian versions, showing excellent inter and intra-rater
reproducibility for total score and most ADL items. The
total score of this version showed a weak to moderate
negative correlation with forced expiratory volume in one
second (FEVi) in liters. Correlation with the 6MWD
increased when the percentage of the total score was
used, excluding items that scored zero. The Brazilian
version of LCADL proved to be reliable, reproducible and
valid for assessing dyspnea during ADL in patients with
severe COPD and average time of questionnaire

completion was eight minutes?®.

Pulmonary  Function Status and Dyspnea
Questionnaire (PFSDQ): specific functional status for
patients with COPD that provides information on
symptoms and level of activity. It consists of a 164-item
self-administered questionnaire with two components,
assessing patient perception of changes in dyspnea and
activity level. The first component assesses self-reported
changes in activity level, with scores ranging from 1 to
710. The second component assesses dyspnea in two
ways: (1) general evaluation of dyspnea on most days of
the year and today and (2) a total score for perceived
dyspnea in each of the 79 activities. The scores range
from 0 to 10, with higher scores indicating worse
results!0. Construct validity was demonstrated by
comparing groups with high and low level of change in
activities and dyspnea. The groups with the greatest
difficulty in performing activities and increased dyspnea
had worse pulmonary function!0. The total score of
PFSDQ activity correlated with predicted FEV1% and
VO2max!l. The time taken to complete the questionnaire
ranged from 10 to 15 minutos!?.A modified and shorter
version of this instrument (PFSDQ-M) was later
developed containing 40 items, with the addition of a
third component to assess fatigue and a universal scoring
system for the sub-scales, using an 11-point scale ranging
from O to 1012. The applicability was supported by easy
reading, self-administration, reduced data loss and
limited short application time (7 minutes). The reliability

of the three components was supported by the internal

consistency of changes experienced by patients in
activities, dyspnea and fatigue. It is considered a valid
instrument for measuring change in functional status and
dyspnea-related activity for women and men13. Two
studies used the PFSDQ-M as an outcome measure after a
pulmonary rehabilitation program. One concluded that it
was possible to observe a significant increase in
functional status for all its domains!4 and in the other the
instrument was sensitive in detecting changes in
functional status only for "changes in activities"!5. The
PFSDQ-M has been validated for use in patients with
COPD in Brazil'6, showing good test-retest reliability for

the three components (dyspnea, fatigue and change).

Pulmonary Functional Status Scale (PFSS): 64-item
self-administered functional status questionnaire, specific
for patients with COPD, with functional and emotional
components. The functional component includes sub-
scores related to ADL, social participation and dyspnea.
The emotional component includes sub-scores for anxiety
and depression. Higher scores indicate good functional
performancel?. Its psychometric properties include:
content validity by a group of experts; concurrent validity
demonstrated by good correlation between the responses
of the total PFSS and Sickness Impact Profile scores, the
12-minute walk test (12MWT) and the 6MWT; and to a
lesser degree VEF:1171819, Three uncontrolled studies
suggested that PFSS 1is sensitive to pulmonary

rehabilitation intervention19 20,21,

Manchester Respiratory Activities of Daily Living
Questionnaire (MRADL): 21-item self-administered
questionnaire specific for patients with COPD, containing
four areas: mobility, kitchen activities, housework and
leisure activities. It is scored from 0 to 21, where 21
indicates the absence of physical disability22. This
questionnaire was developed by combining and adapting
the Nottingham Extended ADL Scale and the Breathing
Problems Questionnaire?2. It is valid, reliable,
reproducible, easy and quick to administer (10 minutes),
in addition to discriminating between COPD and healthy
elderly controls and being sensitive to pulmonary
rehabilitation2223. This questionnaire, which has good
internal consistency, was associated with the 6MWT and
psychological well-being assessed by the Brief

Assessment Schedule Depression Cards22. MRADL alone
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proved to be a useful tool in predicting mortality:
MRADL<10 predicts mortality in one year with 75%
sensitivity and 63% specificity, while with MRADL<12,
predictive values were 86% sensitivity and 55%

specificity?24.

Human Activity Profile (HAP): is a self-report measure
of energy expenditure or physical fitness originally
designed to assess individuals with COPD25.26, ]t is derived
from the 105-item Additive Daily Activities Profile Test.
Activities were selected according to the average estimate
of the energy required to perform them. The HAP, which
contains activities that require approximately 1 to 10
MET?7, can be used to assess the level of functional and
physical activity, both for healthy individuals, at any age,
and those with some degree of dysfunction27.28, During
the development of the instrument, routine activities
were selected, varying from low to a high functioning
level, in order to avoid application problems, and
ensuring multiple levels of difficulty2é. The 94 items are
arranged based on energy cost, with lower numbers
requiring less energy expenditure and higher numbers
demanding more energy expenditure?8. For each item
there are three possible answers: "I still do", "stopped
doing" or "never done"2627, with the advantage that the
answer "never done" is not considered in score
computation, minimizing the risk of cultural bias28. Based
on the response, estimated maximum activity (EMA) and
adjusted activity score (AAS) were calculated. EMA
numbering corresponds to the activity with the highest
energy expenditure that the individual "still does." AAS is
calculated by subtracting the EMA from the number of
items that the individual "stopped doing ", prior to the
last activity that he/she is "still doing"27.28. The HAP can
be used to measure the improvement in functional
performance in patients with COPD; this is corroborated
by its relationship with the 6MWD, dyspnea and
sensitivity to pulmonary rehabilitation. However, it is
limited in assessing energy expenditure2®. The HAP was
translated and culturally adapted to Portuguese; the
Brazilian version can be applied to individuals with
different functional levels. The time spent applying the
instrument is approximately 20 minutes?8.The following
clinical tests were found in the literature: Glittre ADL-test,
Shuttle Test (ST), 6-minute Walk Test (6MWD) and the
Sit-to-stand test (STST).

Glittre ADL-test: was developed to measure the
functional status of patients with COPD using a
standardized group of ADL that is difficult for this patient
population to perform. The test begins with the patient in
the sitting position wearing a backpack weighing 2.5 kg
(women) and 5.0 kg (men). The patient is instructed to
get up and walk along a flat 10-meter course, ascend and
descend two steps (17 cm high and 27 cm wide) located
in the middle of the course, facing two shelves upon
arrival at the end of the course: one positioned at
shoulder height and the other at waist height. . Three 1
Kg pots are positioned on the top shelf and the patient
moves them one at a time, to the bottom shelf, and then to
the floor. Afterwards, the patient returns the pots to the
bottom shelf and then back to the top shelf. After
accomplishing this task the patient returns, following the
course to the original position on the chair, and
immediately starts another lap as described above. The
test consists of five rounds, and patients are instructed to
complete them as quickly as possible. The result is given
in terms of the time taken to complete the test (time-
ADL)30. Patients are allowed to rest if necessary, but they
are told to return to work as soon as possible30. This test
was administered in 20 minutes, including preparation.
Patients exhibited good wunderstanding of the
standardized instructions, and no adverse events were
observed30. The ADL-time correlated with FEVi, the
activity component of the SGRQ, dyspnea during ADLs,
hospitalization rate, exercise capacity, and the report of
dyspnea-related restriction during ADLs. The test is
sensitive to pre-and post-pulmonary rehabilitation, valid,
reliable, easy to administer and able to differentiate the
functional capacity of patients with COPD and healthy

subjects3031,

Shuttle Test (ST): maximal incremental test in which the
patient is encouraged to walk to exhaustion at increasing
speeds, standardized into twelve levels, lasting one
minute each, separated by an audible signal. The initial
velocity is 0.50 m/s with the addition of 0.17 m/s every
minute, resulting in a speed of 2.37 m/s32 at the 12th level.
The ST is performed on a flat 10-meter course. The
distance is identified using two cones, positioned 0.5
meters from the end of each lap to avoid an abrupt change
in direction. Speed is determined by the emission of an
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audible sound, which indicates when the patient must
reach the cone and change walking speed 32. The test ends
when the patient experiences dyspnea and/or fatigue,
preventing them from maintaining the required speed,
fails to cover distance equal to or greater than 0.5 meters
from the cone when the buzzer sounds or reaches 85% of
predicted HRmax32. The ST, which measures the functional
capacity of patients with widely varying disability, is
reproducible after only one walking test 31323334, The ST
performance correlated strongly with the direct
measurement of VOzmax and poorly with FEV135. This test
displays moderate to excellent reliability and validity
with the endurance walk test in patients with COPD. It has
been used in the scientific and clinical research in patients
with COPD37.38, in seniors36, children with cystic fibrosis39,
cardiac rehabilitationt0, and after thoracic surgery+l,
among others.

Six-minute Walk Test (6MWT) is a simple, self-paced
test, used to assess submaximal functional capacity. This
test measures the distance that a patient can quickly and
firmly walk on a flat course in 6 minutes. The individual is
allowed to stop or rest during the test. It is a
comprehensive evaluation of responses and integrates all
the systems involved during exercise42. The 6MWT has
been used to measure the response to therapeutic
interventions in cardiac and pulmonary diseases, as well
as for pre and postoperative situations. It is a useful
measure of functional capacity, and a predictor of
mortality and morbidity in people with moderate to
severe disability42. To consider a clinically significant
effect of treatment, the distance covered during 6MWT
should increase about 35 meters in patients with
moderate to severe COPD. This corresponds to a 10%
change in baseline distance walked in 6 minutes3. A
previous study#4 established a 54-meter change as a
clinically significant effect. The 6MWT should be
performed on a flat and firm course measuring at least 30
meters, with turning points indicated with cones#2
Standardized phrases of encouragement should also be
used during the test 4144 and at least two practice tests
should be performed before the real measure to avoid the
learning effect3445. There is a strong correlation between
6MWD and VOzmax and maximum work capacity (Wmax).
The 6MWT is simple to run, better tolerated, and the test

that best reflects ADL when compared to other walking

tests4245. Its psychometric properties have been
extensively researched and established#5.

Sit-to-stand test (STST): is carried out using a standard
height chair (46 cm) without armrests. Before starting,
test procedures are shown to the patient. He/she is told
to sit down and rise from a chair at the command "Go!",
repeating the procedure several times as fast as possible
in a period of 1 minute. The number of repetitions
completed is computed46. This test is considered an
indicator of functional status in elderly people4s.
However, it is also used to assess the functional status of
patients with COPD and compared to the 6MWT. A
significant increase in heart rate and systolic blood
pressure and a decrease in peripheral Oz saturation has
been demonstrated in patients with COPD during this
test, with no changes observed during STST; however,
the degree of dyspnea increased significantly in both tests
(p < 0.05)#. Good correlation was observed between
STST and 6MWT and both correlated with age, quality of
life, peripheral muscle strength and dyspnea severity in
patients with COPD. None of the tests was associated with
pulmonary function variables#. The STST is able to
evaluate the functional status of patients with COPD, with
less hemodynamic stress, thereby facilitating its
application in some specific cases. The STST is a sensitive
test in evaluating  pulmonary  rehabilitation

intervention20,

DISCUSSION

Symptoms such as fatigue and dyspnea impair functional
capacity, including the performance of ADL in patients
with COPD 1 2345, Many tools for assessing functional
capacity in this patient population are available in the
literature, with simple and less costly methods more
applicable to both clinical practice and scientific research.
Moreover, to evaluate the functional capacity of patients
with COPD, one should give preference to disease-specific
instruments that better reflect the reality of the patient
and adequately define the most important functional
limitations?.

Direct observations of activity performance through
clinical tests may provide the best means of assessing
functional status; however, this strategy is usually
impractical’. In these cases, the questionnaires reviewed
41012, 17,222526 may be an alternative to provide useful
information in the evaluation, in addition to being easy to
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use, reproducible, correlated with other health outcomes
and exhibiting good sensitivity to change. Nevertheless,
questionnaires can be influenced by several factors such
as psychological aspects, literacy, performance perception
and gender, which can compromise the reliability of the
answers. The 6MWT, Glittre ADL, ST and STST tests are
easy to apply and indirectly reflect the patient's ADL
performance.

The 6MWT is the most widely used functional capacity
test because it is well tolerated, easy to perform, has high
prognostic value, and is able to detect limitations in
ADL#24547 in addition to being a submaximal test of daily
activities when compared to other physical fitness tests,
such as ST. The psychometric properties of the 6MWT
have been well-established and it can be applied to both
healthy subjects and patients with different diseases45.
However, this test does not identify specific activities in
which the limitation is present or assess the impairment
of upper limb (UL) activities, which are usually deeply
involved in usual ADL. Thus, complementary to the
6MWT, the Glittre ADL-test can be used to measure
functional status in patients with COPD using both upper
and lower limb ADL30,

Despite being simple tests, GMWT and ST require a flat 30
or 10-meter course, respectively31324042, In most offices
or clinics, this space is not available, precluding the use of
these tests. On the other hand, the STST, also used to
measure functional capacity, requires minimal space,
shows good correlation with 6MWT, peripheral muscle
strength and dyspnea?® and can be an alternative when
space is lacking.

Functional capacity, an important aspect in the life of any
individual, is affected mainly by chronic diseases such as
COPD. The increasing number of simple and inexpensive
tools available to evaluate functional capacity provides
even better service to patients, allowing health
professionals to design individualized and more effective
treatment strategies.

In conclusion, there are several clinical tests and
questionnaires for the functional assessment of patients
with COPD, and all the instruments reviewed
demonstrated good psychometric properties. Therefore,
the choice of the best measure should be based on the
patient's clinical characteristics and selection of outcome
measures with greater impact in both clinical and

research settings. The 6MWT is the most widely used

functional capacity test, albeit not specific for patients
with COPD. Moreover, the 6MWT is extensively used as a
parameter to correlate and validate other tests and
questionnaires. The Glittre ADL-test, despite being a new,
relatively unknown test, can be used as a complementary
tool for the functional assessment of patients with COPD.
In most literature reports, little or no association between
instruments and pulmonary function variables was
observed, confirming the hypothesis that these variables
do not adequately explain functional status in this patient
population. The following revised questionnaires were
translated to Portuguese and culturally adapted to Brazil:

the LCADLY, PFSDQ-M16 and PAH27.28,
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