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REVIEW
 CURRENT
OPINION Assessing patient-reported outcomes in asthma

and COPD patients: which can be recommended in
clinical practice?
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Purpose of review

There is a clear need for simple and reliable patient-reported outcome measures for chronic obstructive
pulmonary disease (COPD) and asthma in daily practice. The purpose of this review is to facilitate the
choice for clinicians of patient-reported outcomes which they can use in their daily practice.

Recent findings

More than 50 patient-reported outcome measures for asthma and COPD exist and clinicians are often left
confused on which to use. Four tools (two for asthma and two for COPD) can be suggested based on
validity/reliability, responsiveness, practicality and are particularly convenient in terms of time to measure.

Summary

On the basis of ample evidence, the COPD assessment test and the clinical COPD questionnaire for COPD
and asthma control questionnaire and the asthma control test for asthma can be recommended for use in
both primary care and other clinical settings. A simple guide figured as smiley faces has been designed to
assist physicians to easily select the appropriate measure. With the current direction of thinking into
treatable traits, targeted measures that evaluate the upper airways like the control of allergic rhinitis and
asthma test may also be more used in the future.
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INTRODUCTION

Patient-reported outcome measures, patient-reported
outcomes (PROs) and the more recently introduced
term patient-centered outcome all include outcome
measures for clinical practice or clinical trials that
focus on the reported symptoms, disease burden or
impact of diseases on patients. PROs are increasingly
important for proper assessment of patients in daily
clinical practice [1].

More recently, in the field of respiratory medi-
cine, more emphasis has been advocated on patient’s
symptoms and their impact on patient’s quality of
life rather than on physiological evaluations only.

In chronic obstructive pulmonary disease
(COPD), PROs and questionnaire-based assessment
of symptoms appeared first in the GOLD COPD
strategy in 2011 [2] after being used in research
for the last decade. Prior to that, the level of airway
obstruction was the only assessment used to catego-
rize patients. Indeed, in the 2017 update [3], PROs in
addition to assessment of risk of exacerbation guide
© 2017 Wolters Kluwer 
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the patient classification into risk groups and guide
treatment. Similarly, asthma control assessment
and the use of PROs to guide the step-up and
step-down therapeutic decision making have been
recommended [4]. Because assessing patient
Health, Inc. All rights reserved.
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KEY POINTS

� PROs are essential to optimize the interaction between
clinicians and patients.

� Several PROs exist, there is an urgent need for
recommendation on which to use in daily clinical
practice. A smiley faces guide has been produced
based on psychometric properties of the tools as well
as on feasibility to use in routine clinical practice.

� The ACQ and ACT for asthma and the CAT and CCQ
for COPD seem to have the most evidence and be
friendlier for use both in primary care and specialist
settings.

� New questionnaires are developed and validated like
the CARAT to be used in combination of airways
diseases such as asthma and allergic rhinitis.

� If used in both primary and secondary care settings
and widely, healthcare professionals will become
familiar with these specific tools, which will facilitate
improvement in communication because of
standardization.
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symptoms using a single general question, that is
‘how are you doing?’, will usually underreport
patients’ [1]symptoms, the use of standardized ques-
tionnaires allows more informative, reliable and
consistent answers.

Although the use of PROs has been well estab-
lished, there are many to choose from, each with
their advantages and disadvantages, so clinicians are
often unable to pick the one that may be most
helpful in assessing their patients [1]. The majority
of PRO measures were recently developed following
high-quality standards and consistency with US
food and drug administration guidelines for proper
development [5].

Generic questionnaires can be used across differ-
ent diseases, for example to compare disease impact
between diseases. Examples of generic questionnaires
are SF-36 [6] and EQ-5D [7]. Although these ques-
tionnaires have the advantage to compare among
diseases, they are less useful to assess symptoms
longitudinally in asthma or COPD because they
lack the granularity to assess changes within patients
over time. Therefore, disease-specific questionnaires
which focus on symptoms of asthma or COPD and
which are more responsive to changes in the disease
impact and disease control have been developed. In
addition, measuring several aspects of the disease will
help guide treatment decisions [8,9

&

].
Several disease-specific questionnaires have

been developed with the intent to be used in clinical
trials, whereas others have been designed to be
 Copyright © 2017 Wolters Kluwe

1070-5287 Copyright � 2017 Wolters Kluwer Health, Inc. All rights rese
concise enough for the application in routine clini-
cal practice. Systematic reviews assessing PROs for
asthma or COPD have been published [10,11]. These
reviews have assessed several disease-related proper-
ties, but did not provide clear guidance on the use
for routine clinical practice.

The scope of this review is to provide a practical
guide to PROs for asthma and COPD for daily clini-
cal practice. We conducted a review following the
PRISMA guidelines to identify systematic reviews on
PROs in asthma and COPD in the last 5 years and
evaluated the questionnaires’ measurement proper-
ties and their suitability for use in routine clinical
practice.
SEARCH STRATEGY/SELECTION CRITERIA

The PubMed database was searched for systematic
reviews concerning asthma and COPD PROs. The
search was based on the following keyword terms:
COPD and/or asthma, questionnaires, patient-
reported outcome, measurements, treatment between
January 2010 and June 2017. We decided to assess only
systematic reviews comparing different questionnaires
as there are many articles older than 5 years and would
be excluded for our review.

After importation into a RefWorks database,
duplicate articles were removed. Titles and abstracts
were screened and selected by one reviewer and
assessed by a second reviewer if there was uncer-
tainty on inclusion. A publication was included if it
was published in English and described the evalua-
tion of measurement properties of asthma and or
COPD patient-reported questionnaires. Interven-
tion studies describing outcomes using PROs were
excluded, as they did not report on the measure-
ment properties of PROs.
METHODOLOGICAL QUALITY
ASSESSMENT

Questionnaires for adults with a completion time
longer than 10 min as well as questionnaires for
children with a completion time longer than 20 min
were not assessed as they were deemed too long for
the use in daily clinical practice. Questionnaires
with a missing completion time or lacking evi-
dence/information in more than two criteria were
also excluded.

Both disease-specific and generic questionnaires
were included in the assessment, as long as the
studied population consisted of either asthma,
COPD or asthma and COPD patients.

To determine the quality of the assessed ques-
tionnaires, the selected questionnaires were rated
using the visual ranking scale as proposed by Cave
r Health, Inc. All rights reserved.
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FIGURE 1. Results of the search.

Asthma
et al. On the basis of description of the question-
naires, the questionnaires were rated from 1 to 5: (1)
very poor, (2) not good enough if this criterion is
important, (3) good enough, (4) recommended and
(5) highly recommended.
 Copyright © 2017 Wolters Kluwer 
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MEASUREMENT PROPERTIES

The following criteria were assessed using the visual
ranking scale: validity, reliability and responsive-
ness and practical/easy to administer, as suggested
by the international primary care respiratory group
(IPCRG) user’s guide on COPD ‘wellness’ tools [12].
(1)
Hea

fied

ed

ed

res

nt.
Validity/reliability: Does this tool have face and
content validity – has it been shown to actually
measure what it is designed to measure? Is it
sufficiently reliable?
(2)
 Responsiveness: Is it adequately responsive to
changes in the patient’s condition – does it
indicate deterioration when the patient’s con-
dition deteriorates clinically?
(3)
 Practical/easy to administer: Is it practical for
daily clinical assessment? Does it comprise
scores that are easy to use for reassessment in
follow-up? Is it easy to use by interview or
telephone? Can it be self-administered in the
waiting room, by post, or electronically? Is it
sufficiently economical of time to be used in
daily practice?
The definitions given by Mokkink et al. [13] of
these measurement property criteria were also used
to grade the questionnaires.
lth, Inc. All rights reserved.
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Table 1. Tools and ratings

Tool/critera Validity Reliability Responsiveness
Time
complete

Easy
administer

Intended
population

Asthma

ACT [15] 2 min 12þ years

ACQ [16] 3 min 11þ years

AQLQ [17] 5–10 min 17–70 years (adults)

Mini-AQLQ [18] Not reported 4–5 min Adults

Rhinasthma [19] Not reported 5 min Adults

PAQLQ [20] 10–15 min 7–17 years

PedsQL [21] Not reported 5 min 2–18 years

PACQLQ [22] 3–5 min Primary care givers
of 7–17 years

AQ 20/30 [23] Conflicting evidence 1–3 min Adults

COPD

CAT [24] 1–3 min Adults

CCQ [25] 1–3 min Adults

VSRQ [26] Lack of evidence 3 min Adults

UCDQ [27] (only dyspnea) Not reported 5–10 min Adults

Hyland Scale [28] (generic) Lack of evidence <5 min Adults

Tested in ASTHMA AND COPD

EQ-5D [29] (generic) Lack of evidence 8 min Adults

PFSS-11 [30] (only
functional status)

Lack of evidence < 5 min Adults

COPD: chronic obstructive pulmonary disease; Icons: shock, sad, skeptical, happy by Adam Schraff from the Noun Project.
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RESULTS
Our search revealed 302 citations. After the review-
ing process, three systematic reviews containing
data on questionnaires for asthma and COPD which
included assessments of measurement properties
were included in the generation of the question-
naire overview (Fig. 1) [10,11,14].

These three systematic reviews contained infor-
mation on 52 questionnaires (Fig. 2). Most of the
questionnaires were excluded because of the time
constrains: 24 questionnaires had a completion
time of over 10 min for adults or 20 for children
(Online appendix Table 1, http://links.lww.com/
COPM/A23).

Sixteen questionnaires were assessed in detail
(nine on asthma, five on COPD and two on COPD
and asthma). None of the questionnaires scored the
highest available scores on all criteria, but the high-
est scoring questionnaires are described in more
detail.

The full list of assessment can be accessed
in online appendix Table 1, http://links.lww.com/
COPM/A23. Those questionnaires of which suffi-
cient quality data were available and needed less
than 10 min to complete were scored (Table 1)
[15–30].
 Copyright © 2017 Wolters Kluwe
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On the basis of scores, the following question-
naires rated highest for our purpose
Asthma control questionnaire

The asthma control questionnaire (ACQ) includes
seven questions (the top scoring five symptoms,
FEV1% pred. and daily rescue bronchodilator use).
Patients are asked to recall how their asthma has
been during the previous week and to respond to
the symptom and bronchodilator use questions on a
7-point scale (0¼no impairment, 6¼ maximum
impairment). Clinic staff score the FEV1% predicted
on a 7-point scale. The questions are equally
weighted and the ACQ score is the mean of the
seven questions and therefore between 0 (totally
controlled) and 6 (severely uncontrolled). The min-
imal clinically important difference (MCID) is esti-
mated at 0.5 points [15].
Asthma control test

The asthma control test (ACT) consists of five ques-
tions relating to the last 4 weeks. Scores range from 1
(best) to 5 (worst) on each question. Question scores
are added to form the total score. A total score of at
r Health, Inc. All rights reserved.
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Asthma
least 20 is considered well controlled. The MCID is
estimated at 3 points [16].

The ACT is also available for the pediatric popu-
lation [29].
The COPD assessment test

The COPD assessment test (CAT) is an eight-item
one-dimensional scale with item scores ranging
from 0 to 5 (0: no impairment, 5: maximum
impairment) [2]. The total score results by summing
all item scores with a maximum of 40. The MCID is
estimated at 2 points [20].
The clinical COPD questionnaire

The clinical COPD questionnaire (CCQ) consists of
10 items scoring from 0 to 6 (0: no impairment, 6:
maximum impairment). The items cover the
domains symptoms (four items), functional status
(four items) and mental status (two items). A total
questionnaire score can be determined as well. Total
and domain scores on the CCQ derive from adding
up all relevant item scores and dividing this by the
number of items. The MCID is estimated at 0.4
points [21,30].

The EQ-5D questionnaire is a generic question-
naire, validated in both asthma and COPD and can
be used to calculate utilities to be used in cost-
effectiveness studies. However, the questionnaire
is not very reliable and responsiveness is unknown
(Table 1). Therefore, other questionnaires as shown
in Table 1 are more suitable to be used in daily
clinical practice.
CONCLUSION

A large number of questionnaires are available to
assess symptoms and the impact of asthma or COPD.

However, many of these questionnaires are not
practical for clinical use and the main reason for
their exclusion from further assessment was the
time the questionnaire took to complete. Time is
the main barrier reported by clinicians to imple-
ment questionnaires in their routine care [31]. From
a questionnaire developer point of view, longer
questionnaires provide more possibilities to capture
all aspects that are deemed important for an ade-
quately evaluation of several aspects of the disease.
The shortest question: ‘How are you doing, with
score 0 to 10, where 10 is best’ will be too short,
provide little information, but will not fully capture
the same disease aspects between one patient and
the next (validity, reliability); or within the same
patient over time if the patient disease is stable
(stability) or changed by an intervention or
 Copyright © 2017 Wolters Kluwer 
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exacerbation (responsiveness). Therefore, finding
the right balance between measurement properties
and clinical applicability has been our key guide in
the assessment of the results.

Our assessment of the questionnaires is different
from previously published assessments, given that
we used aggregated data from more sources using
systematic reviews as a base for scoring the ques-
tionnaires, compared to for example the IPCRG
wellness tool by Cave et al. [12]. However, similar
to Cave’s et al., CCQ and CAT questionnaires have
been scored as the best. The increased number of
studies on which our scores are based shows lower
scores than previously reported. This can be
expected, as more studies are published reporting
on measurement properties in different population
than the development and validation studies. This
will increase the heterogeneity of patients and there-
fore the results like the test-retest reliability.

Another interesting development within the
respiratory field is the notion of comorbidities that
impact the ‘main’ disease and the shift to ‘treatable
traits’ [32

&&

]. Treatable traits focus more on specific
phenotypes and characteristics within the large
group that can be a target for treatment. A good
example is allergic rhinitis in asthma. As more
becomes clear on the negative impact of allergic
rhinitis on asthma control [33], new questionnaires
are being developed. The Rhinasthma questionnaire
did not score well in the current systematic reviews
on which our overview is based. A questionnaire
that has been developed and its psychometric prop-
erties have been assessed in multiple studies is the
control of allergic rhinitis and asthma test (CARAT)
[34,35], which is a brief self-administered question-
naire to quantify the degree of control of allergic
rhinitis and asthma. This questionnaire may be
suitable for the use in clinical practice, but based
on the current overview was not included in the full
assessment. Recently, a simple visual analogue score
was used to determine the degree of disease control
[36]. This system has been adopted by recent allergic
rhinitis and its impact on asthma guidelines and
implemented in a mobile application to assess nasal,
ocular and lung symptoms in allergic patients [33].

In summary, based on the assessment of data
from previous systematic reviews, we can advise the
use of the ACQ or ACT in asthma. On the basis of
this review, the CAT and the CCQ are most useful in
COPD. New questionnaires like the CARAT are
developed to meet the current need for broader
assessment of combinations of diseases.
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