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Abstract

Aims: To develop a practical patient-completed chronic obstructive pulmonary disease assessment questionnaire (COPD-AQ) to improve
COPD assessment and management in primary care, based on the concept of COPD stability.

Methods: An Expert Working Group defined parameters of COPD stability and a 10-item Physician’s Global Assessment was established.
A 21-item COPD-AQ was developed and validated in a cross-sectional, non-randomised study of patients with COPD (n=395). Items most
discriminative of stability status (stable/unstable) were selected to produce a 5-item COPD-AQ, which was then validated.

Results: In the development sample, internal consistency reliability of the 5-item COPD-AQ was 0.74 (n=296). The COPD-AQ
discriminated between stability groups based on physician assessment (F=44.26; p<0.0001) and post-bronchodilator spirometry measures
(F=2.92; p<0.05). A questionnaire score >20 (range: 5.0-25.0) had a specificity of 82.9% and sensitivity of 64.7%.

Conclusions: The 5-item COPD-AQ proved a practical tool for assessing COPD status and was sufficiently simple for routine clinical use.
However, overall validation was limited by small numbers of patients in the validation sample. Difficulties also existed over using the term
‘stability’ to define COPD status. COPD-AQ was not progressed further, but this work will prove valuable in the future development of a
global questionnaire to improve COPD management in primary care.
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Introduction disease worldwide by 2020." Unfortunately, COPD
Chronic obstructive pulmonary disease (COPD), the fourth symptgms often go under-reported thus producing
leading cause of chronic morbidity and mortality in the United suboptimal mangggment.S'f _ .
States, is predicted to become the fifth greatest burden of In general, within the literature, patients” COPD status is
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Development and validation of the COPD-AQ

described using two categories, ‘stable’ versus ‘exacerbation’,
as per the American Thoracic Society (ATS)/European
Respiratory Society (ERS) consensus statement,® both defined
by a myriad of variables."*" Guidelines for COPD have
emphasised the use of spirometric assessment, which is more
representative of disease severity than stability. Little work has
been done to define ‘stability’ in COPD, whereas variable
definitions of exacerbation exist.

Several of the current instruments'*'® used to assess COPD
status in clinical trials are not appropriate for use in a busy
primary care setting. Whilst management of COPD may be
more complex than other respiratory conditions — a result of
the chronic and progressive nature of the disease — the
development of a brief easy-to-use questionnaire for COPD
assessment could improve patient care in a similar way to that
seen following the wide adoption of the Asthma Control Test
(ACT)" in the primary care management of asthma.

We report the initial development of a new disease-
specific COPD assessment questionnaire (COPD-AQ) intended
for use in primary care, in order to define COPD status
objectively and improve the management of patients
diagnosed with COPD. We discuss issues encountered in the
development of this tool, and highlight additional
developmental needs for the successful development of a
new clinical tool for COPD management in primary care.

Materials and methods

The COPD-AQ was developed using published information
relevant to COPD and pulmonary dysfunction, and physician
and patient input. It involved the following steps:
development of a conceptual framework; identification of
items from existing COPD-specific self-completed
guestionnaires; selection of items based on their clinical
validity; development of a draft questionnaire (alpha version);
face and content validity testing (beta version); item selection
based on their predictive validity (final version); and validation
of the questionnaire (Figure 1).

Development of a conceptual framework

A conceptual framework to define the need for a COPD
assessment tool and to identify the different questionnaire
components was developed by two Expert Working Groups,
comprising eight primary care providers (PCPs) and five
pulmonologists, all experts in COPD. The consensus was that
a measure of COPD stability should account for objective
factors (forced expired volume in one second — FEV1) and
subjective factors, such as symptoms (including dyspnoea,
cough and sputum), exacerbations, physical functioning and
emotional wellbeing.

Identification of items and development of a draft
questionnaire

A literature and questionnaire review was conducted, and 5
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Figure 1. Development and validation of the chronic
obstructive pulmonary disease assessment
questionnaire.

Step 1: conceptual framework

Specification of the components of COPD stability that should be assessed
by the questionnaire — performed by the Working Group

Step 2: item pooling
Literature review to retrieve patient-reported outcomes questionnaires
specific to COPD (5 questionnaires)

Iltem pool (145 items)

22 items COPD-AQ (alpha version)

Step 3: face and content validity testing
Patient interviews (nine face-to-face interviews and two phone interviews)

Qualitative analyses
Refinement of the items
21 items COPD-AQ (beta version)

Step 4: psychometric validity testing

Cross sectional non-randomised study (395 patients)
Quantitative analyses
Item selection

Psychometric properties of the COPD-AQ total score

i 2

5 items COPD-AQ (final version)

(of 12) existing questionnaires (Seattle Obstructive Lung
Disease Questionnaire,”™ Clinical COPD Questionnaire,” St
George's Respiratory Questionnaire,™ Chronic Respiratory
Disease Questionnaire,® and the Airways Questionnaire)*
were selected to contribute to item generation. The items
deemed most relevant to measuring COPD stability, as
matched to the concepts listed in the conceptual framework,
were then pooled (n=145) and short-listed to produce a 22-
item guestionnaire (alpha version).

Face and content validity determination - alpha
version

Eleven patients were interviewed to validate the alpha version
to confirm that it measured what it was purported to measure
(face validity) and that it addressed concepts relevant to
patients with COPD (content validity). The clarity, relevance,
applicability and acceptability of each item, and the
appropriateness of response options, were also determined. A
21-item questionnaire (beta version) was then produced.
Item selection and validation of the questionnaire
The COPD-AQ beta version was included in a cross-sectional,
observational, non-randomised study of 395 patients enrolled
by seven pulmonologists (30-100 patients/site) and recruited
through newsletters and flyers. The study protocol was
reviewed and approved by local Institutional Review Boards.
Patients with COPD who were naive to the investigator were
eligible if they were aged >40 years, capable of performing
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spirometry, had a smoking history of >10 pack-years and
provided informed consent. Exclusion criteria were New York
Heart Association heart failure class lll and IV, asthma and
concurrent respiratory disease. The total sample was used to
document demographic and medical characteristics. Patients
were divided randomly into development (75%) and
validation (25%) samples: the development sample was used
for item selection and documenting the reduced
questionnaire’s psychometric properties, including predictive
validity (e.g. specificity and sensitivity); and the validation
sample was used to evaluate the robustness of the validity of
the reduced questionnaire in a sample of patients not used
during the item selection process.

To standardise the clinical evaluation of COPD disease
stability, pulmonologists adhered to the global assessment
criteria, which included: assessment of COPD symptoms;
pulmonary function test assessment; evaluation of activities
of daily living; exacerbation assessments; assessments of
psychosocial and emotional impacts associated with COPD,;
healthcare utilisation; smoking status; sputum; cough; and
use of rescue medication. Following assessment, patients
were classified into four stability states depending on the
response of their physician to the question, '"How would you
rate this patient's COPD stability status after your overall
assessment?’, using a four-point Likert scale (not at all stable,
poor stability, somewhat stable, or completely stable).
Incomplete assessments (COPD-AQ) were excluded from the
analysis dataset. Both spirometric evaluation and the
Physician’s Global Assessment (PGA) of COPD stability were
regarded as the gold standard for assessing COPD. severity
and COPD stability status, respectively.

Data analyses

Item selection: Items capable of discriminating patients’
stability status were determined using stepwise logistic
regression modeling and the Expert Working Group’s clinical
expertise. All 21 items in the COPD-AQ were entered into the
model as independent variables; the dependent variable was
COPD stability, dichotomised as stable (response: completely
stable) and unstable (responses: somewhat stable, not at all
stable, and poor stability). Items to be included in future
versions of the COPD-AQ were those that remained within
the model (using entry and staying criterion of 0.15) and
those which the Expert Working Group identified as critical to
assess stability. Logistic regression models evaluated the
goodness-of-fit of the final model consisting of the most
predictive items. The overall performance of the model was
evaluated using area under the curve (AUC) statistics from the
receiver operating characteristic (ROC) curves. The Hosmer
and Lemeshow Goodness-of-Fit (H-L GoF) test was used to
determine how well the data fit a logistic model.

Validation: The COPD-AQ total score was described using
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the mean and the proportion of responses at the maximum
and minimum response categories (i.e. ceiling and floor
effects). Internal consistency reliability was evaluated using
Cronbach’s coefficient alpha; additionally, multitrait analysis
was run to evaluate the item level convergent validity. The
capacity of the COPD-AQ to discriminate among clinically
diverse groups was assessed in patients categorised into
stable versus unstable groups and four severity groups (mild,
moderate, severe, and very severe, based on GOLD
guidelines®). Analysis of variance (ANOVA) was used to
evaluate the ability of the COPD-AQ total score to
discriminate between these groups.

To determine the scores at which a patient's COPD may
not be stable, ROC analyses were performed to predict those
with unstable versus stable disease from their COPD-AQ total
scores. The odds ratios, sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV),
percentage correctly classified and AUC were estimated at
each cut-point score. The selection of a cut-point score was
based on: (1) balance between sensitivity and specificity, (2)
relatively high specificity for adequate accuracy in identifying
those patients that were unstable, and (3) high AUC and
percentage correctly classified. The validation sample (n=99)
was used to confirm the results from the development sample
(n=296) and to validate the cut-point score selected, by
performing clinical validity and ROC analyses. A p-value of
0.05 was selected a priori and was used for all analyses of the
reduced instrument. All tests of significance were two-sided.
Ad hoc analyses were conducted on the total sample to
investigate whether the cut-point performed adequately in
the mild/moderate patients, and whether it performed as well
in these patients — who are more likely to be untreated or
under-treated for their COPD — as it did in the severe/very
severe patients.

Results

Population characteristics

The characteristics of the patients (n=395) in the total sample
are presented in Table 1. Patients were classified according to
their stability (using the PGA of COPD stability) and severity
status (Tables 1 and 2).

Item selection and face-validity of the COPD
Assessment Questionnaire

Five items were selected based on the Expert Working
Group’s judgment and the items’ ability to predict COPD
stability according to the physician’s dichotomised assessment
of COPD stability (O=unstable and 1=stable). The COPD-AQ
total score reflects the sum of all five item scores (lowest score
5.0 [worst possible outcome]; highest score 25.0 [best
possible outcome]; Table 3). Weighting was not necessary for
this algorithm because all items have the same number of
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Table 1. Clinical characteristics of the cross-sectional
validation study (total sample, continuous and

categorical variables, n=395).

Variables Results

Age — mean (years; SD) 64.8 (9.24)

Pre-bronchodilator spirometry — mean (SD)
FEV1 (L) 1.3 (0.56)
FEV1 % predicted 44.1 (16.07)
FVC (L) 2.6 (0.85)
FEV1/FVC 49.98 (13.32)

Table 2. Frequency distribution of physician assessment
of stability by chronic obstructive pulmonary disease

severity as defined by post-bronchodilator spirometry
results (total sample, n=395)

Post-bronchodilator spirometry — mean (SD)

FEV1 (L) 1.5 (0.61)
FEV1 % predicted 48.7 (16.99)
FVC (L) 2.9 (0.94)
FEV1/FVC 50.45 (13.18)

COPD severity* (post-bronchodilator spirometry results) — n (%)

Upper number=
frequency COPD severity**
Lower number= (post-bronchodilator spirometry)
percentage
Mild Moderate Severe Very Total
Severe
Not stable 0 1 4 5 10
= 0.00 0.27 1.09 1.36 2.72
=
« £ Poor stability| 1 30 41 24 96
£3 027 817 1117 654  26.16
Q4
£ © Somewhat |4 91 83 25 203
2% stable 1.09 24.80 22.62 6.81 55.3
O'©
g Completely | 2 39 13 4 58
E% stable 0.54 10.63 3.54 1.09 15.80
Total 7 161 141 58 367
1.91 43.87 38.42 15.80  100.00

1. Mild 7(1.77)
2. Moderate 165 (41.77)
3. Severe 141 (35.70)
4. \ery severe 58 (14.68)
5. Missingt 24 (6.07)
Specialist’s assessment of COPD stability — n (%)
Not stable at all (1) 10 (2.53)
Poor stability status (2) 102 (25.82)
Somewhat stable (3) 215 (54.43)
Completely stable (4) 62 (15.70)
Missing 6(1.52)

*COPD severity: mild COPD=mild airflow limitation (actual FEV{/FVC <70%
and FEVq >80% predicted); moderate COPD=worsening airflow limitation
(actual FEV1/FVC <70% and FEV1 >50% <80% predicted); severe COPD=
further worsening of airflow limitation (actual FEV1/FVC <70% and FEV4
<50% >30% predicted <50%); very severe COPD=actual FEV1/FVC <70%
and FEVq <30% predicted).

tPatients with missing data were excluded from any analyses.

COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume
in 1 second; FVC, forced vital capacity; SD, standard deviation.

response options (i.e. a five-point Likert scale [range: 1-5]).
Maximum likelihood estimates are provided for a model with
the selected predictive items of COPD stability (Table 4). The
model showed good statistical fit with an AUC of 0.832 and
percentage concordant and percentage tied results of 82.80
and 0.90. The H-L GoF test indicated good fit (H-L
GoF=0.9775) to the logistic model.

Convergence and reliability validity of the COPD
Assessment Questionnaire

In the development sample, the observed COPD-AQ total
score was 7.0-25.0. No patients had scores at the floor of the
scale (5.0) and only 3.4% of 292 patients had a score at the
ceiling of the scale (25.0). Multitrait analysis showed good
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*COPD severity (using post-bronchodilator spirometry results):

mild COPD=FEV/FVC <70% and FEV; % >80% predicted;

moderate COPD=FEV/FVC <70% and FEV; >50% <80% predicted;
severe COPD=FEV1/FVC <70% and FEV1 <50% >30% predicted <50%;
very severe COPD= FEV1/FVC <70% and FEV1 <30% predicted.

**Note: Missing data from 28 patients.

COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume
in 1 second; FVC, forced vital capacity.

item convergent validity of the COPD-AQ total score (Pearson
item-scale correlation corrected for overlap range:
0.38-0.64), with one item not achieving the threshold of
0.40 (Table 5). The Cronbach’s coefficient alpha for the
COPD-AQ total score was 0.74 and satisfied the minimum
recommended level of 0.70.

COPD Assessment Questionnaire’s clinical validity
using known-group methodology

For the surrogate endpoint of COPD stability, mean COPD-AQ
total scores were higher for the stable group(s) than the
unstable group(s), as defined by the PGA. Furthermore,
statistically significant group differences tested by a one-way
ANOVA (p-value <0.0001) were found for each of the
surrogate endpoints (Table 6). COPD-AQ total score means
were lower for the groups rated as severe or very severe and
were in the expected order. The group differences were not
statistically significant (except for the PGA of COPD stability)
in the validation sample, probably because of the smaller
sample sizes (Table 6).

COPD Assessment Questionnaire score cut-points

A logistic regression underlying the ROC analysis using the
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Table 3. Scoring algorithm of the Chronic Obstructive Pulmonary Disease Assessment Questionnaire.

COPD-AQ items Response values Item score
COPD-AQ 4 During the past 4 weeks, how often have you had 1=almost all of the time to Actual score
shortness of breath while at rest? 5=none of the time
COPD-AQ 12 During the past 4 weeks, how often have you felt 1=almost all of the time to Actual score
frightened because you had difficulty breathing? 5=none of the time
COPD-AQ 14  During the past 4 weeks, how often have you felt 1=almost all of the time to Reverse score:
that you were in control of your lung disease? 5=none of the time 6 — initial response value
COPD-AQ 18 During the past 4 weeks, how often have you felt tired 1=almost all of the time to Actual score
because of your lung disease? 5=none of the time
COPD-AQ 21 During the past year, how many times have you visited 1=not at all to Reverse score:
a doctor, an urgent care facility or a hospital 5=more than 7 times per year 6 — initial response value

emergency room because your lung symptoms got worse?

COPD-AQ, Chronic Obstructive Pulmonary Disease Assessment Questionnaire.

Table 4. Analysis of maximum likelihood estimates (development sample, n=296).

Chronic Obstructive Pulmonary Disease Assessment Questionnaire items Estimate SE
COPD-AQ 4 During the past 4 weeks, how often have you had shortness of breath while at rest? 0.15 0.21
COPD-AQ 12 During the past 4 weeks, how often have you felt frightened because you had

difficulty breathing? 0.46 0.24
COPD-AQ 14 (rev)*  During the past 4 weeks, how often have you felt that you were in control of your

lung disease? 0.24 0.14
COPD-AQ 18 During the past 4 weeks, how often have you felt tired because of your lung disease?  0.55 0.20

COPD-AQ 21 (rev)*  During the past year, how many times have you visited a doctor, an urgent care
facility or a hospital emergency room because your lung symptoms got worse? 0.55 0.27

*Rev: the item score was reversed so that a higher score (5) is a better outcome.

COPD-AQ, Chronic Obstructive Pulmonary Disease Assessment Questionnaire; SE, standard error.

Table 5. Convergent validity of the Chronic Obstructive Pulmonary Disease Assessment Questionnaire (development

sample, n=296).

Chronic Obstructive Pulmonary Disease Assessment Questionnaire items N Pearson item-scale
correlation
COPD-AQ 4 During the past 4 weeks, how often have you had shortness of breath while at rest? 295 0.54
COPD-AQ 12 During the past 4 weeks, how often have you felt frightened because you had
difficulty breathing? 294 0.59
COPD-AQ 14 (rev)*  During the past 4 weeks, how often have you felt that you were in control of
your lung disease? 293 0.40
COPD-AQ 18 During the past 4 weeks, how often have you felt tired because of your lung disease? 294 0.64

COPD-AQ 21 (rev)*  During the past year, how many times have you visited a doctor, an urgent care facility
or a hospital emergency room because your lung symptoms got worse? 294 0.38

*Rev: the item score was reversed so that a higher score (5) is a better outcome.

COPD-AQ, Chronic Obstructive Pulmonary Disease Assessment Questionnaire.
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Table 6. Known-groups validity of Chronic Obstructive Pulmonary Disease Assessment Questionnaire total score

(development sample [n=296] and validation sample [n=99]).

Clinical parameter Category Development sample Validation sample
n Mean (SD) Statistic* | p-valuet n Mean (SD) Statistic* | p-valuet
Not stable at all 8 12.75 (3.65) 2 11.00
L Poor stability status | 75 | 14.44 (3.39) 24 | 15.21
assessment of 44.26 <0.0001 10.20 <0.0001
COPD stability Somewhat stable 156 | 17.81(3.71) 56 | 19.00
Completely stable 51 21.24 (2.79) 11 | 20.00
P?ysician’s assessment | Unstable 239 | 16.58 (3.98) 82 | 17.70
of COPD stabilit _ _
(dichotomised)iy Stable 51 | 2124279 | 7 <0.0001 11 | 20.00 1.80 0.0758
Mild 5 17.60 (4.28) 2 || ae
COPD severity Moderate 127 | 17.99 (4.28) '
(post- 2.92 0.0343 2.63 0.0778
e Severe 103 [ 17.52(3.97) 36 | 17.92
Very severe 42 15.83 (3.81) 16 | 16.19

*F-ratios are portrayed for ANOVA results; t-statistics for t-tests.

tp-values are derived from one-way ANOVA (or tests) testing mean differences between defined groups.

$COPD stability definition is based on the physician’s total assessment of COPD stability: stable=completely stable.

§COPD severity: mild COPD=FEV1/FVC <70% and FEV; % >80% predicted; moderate COPD=FEV1/FVC <70% and FEV; >50% <80% predicted;
severe COPD= FEV1/FVC <70% and FEV; <50% >30% predicted <50%; very severe COPD= FEV1/FVC <70% and FEV; <30% predicted.

ANOVA, analysis of variance; COPD-AQ, Chronic Obstructive Pulmonary Disease Assessment Questionnaire; FEV;, forced expiratory volume in 1 second; FVC,

forced vital capacity; NA, not applicable; SD, standard deviation.

Figure 2. Chronic obstructive pulmonary disease
assessment questionnaire receiver operational

characteristic curve.
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1 — Specificity

COPD-AQ total score was able to predict the outcome of the
physician’s assessment of COPD stability as unstable versus
stable. Cut-points of 17, 19 and 20 demonstrated the highest
area under the ROC curve (0.740, 0.739 and 0.738,
respectively; Figure 2). A cut-point of 19 showed a balance
between sensitivity (72.55) and specificity (75.31), whereas a
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cut-point of 20 exhibited acceptable sensitivity (64.71) but
improved specificity (82.85). This cut-point demonstrated a
PPV of 44.6% (to be considered against the prevalence of
stability in this sample of only 17%) and an NPV of 91.7%.
The overall percentage correctly classified was 79.7% (Table
7). The ROC analyses were re-run using the validation sample
(n=99); however, imbalanced numbers in the stable (n=11)
and unstable groups (n=82) limit the ROC analyses. Thus, the
results are likely to be unreliable because the impact of one
stable subject being misclassified has a profound effect on
sensitivity (1/11*100=9.1 point impact per stable subject
classified). However, the overall pattern of results still
supported a cut-point of 20.

Ad hoc analyses conducted on the total sample confirmed
the good performance of a cut-point higher than 20 on the
COPD-AQ total score for the mild/moderate subgroup. The
cut-point performed comparably in the mild/moderate
subgroup and the severe/very severe subgroup with a
specificity of 76.0% vs 80.6%, and a percentage of patients
correctly classified of 75.3% vs 77.2%. The mild/moderate
subgroup showed a sensitivity of 73.17, a PPV of 50.0%, an
NPV of 89.6% and an odds ratio of 8.64. The severe/very
severe subgroup had corresponding values of 41.18, 16.7%,
93.5%, and 2.90, respectively. Patients included in this
analysis had to have a total score, a stability rating and a
severity rating, which resulted in 186 patients in the
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Table 7. Summary of the performance of the Chronic Obstructive Pulmonary Disease Assessment Questionnaire total

score at various cut-points predicting physician's assessment of COPD stability (development sample, n=296).

Cut-point Odds ratio Sensitivity Specificity Positive Negative % c-statistic
predictive predictive Correctly
value (%) value (%) classified
>17 12.57 90.20 57.74 31.3 96.5 63.4 0.740
>18 6.03 74.51 67.36 32.8 92.5 68.6 0.709
>19 8.06 72.55 75.31 38.5 92.8 74.8 0.739
>20 8.85 64.71 82.85 44.6 91.7 79.7 0.738

moderate/mild subgroup and 197 in the severe/very severe
subgroup. Small numbers of stable patients in the severe/very
severe subgroup make the estimates unreliable for this
subgroup.

Discussion

In most countries primary care providers (PCPs), rather than
specialists, treat the majority of patients with COPD, and
accordingly assessment of disease status is often based solely
on clinical judgment.? Traditionally, patients have been
classified into those with stable disease and those who
experience an exacerbation; however, this is complicated by
the known variability in symptoms and disease expression
normally experienced by patients with COPD.™ Validated
measures of disease status have taken a prominent role in
asthma management,? but have not been well documented
in COPD. We describe the development process for a COPD
assessment tool for use in primary care, which uses patient-
reported features that strongly correlate with a physician’s
impression of clinical stability. The COPD-AQ takes into
consideration the multi-component nature of COPD and
assesses a range of criteria potentially indicating disease
status.

In developing the COPD-AQ, we aimed to produce a brief,
practical, patient-completed tool for the assessment of COPD
stability that would be simple to use, would improve
patient—physician communication, and would raise patients’
awareness of COPD and changes in their disease status.
Unsurprisingly, evaluations of breathlessness were prominent
in the questionnaire.? The process of developing the COPD-
AQ provided an important step towards adopting a more
patient-focused approach to assessing the impact of COPD
on patients and aiding optimal management. It also
highlighted  previously-overlooked criteria, including
parameters of emotional wellbeing — such as ‘feeling in
control’, “frightened’ and ‘tired’, which prove to be some of
the most predictive criteria from the patient perspective.
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These data emphasise the need for physicians to discuss with
the patient the emotional impact of COPD, in addition to
symptom frequency and severity, and highlight the increasing
recognition of the psychological impact of COPD .

In common with most other disease-specific patient
instruments, the COPD-AQ was designed to complement,
rather than replace, other physician measures by providing
valuable additional information to guide clinical decision-
making. -~ While co-morbidities (e.g. heart failure,
bronchiectasis and osteoporosis®) are often present in patients
with COPD and may worsen symptoms,?” the COPD-AQ was
designed to assess only the symptoms of COPD itself, as is the
standard with disease-specific tools. Attempting to design a
questionnaire which also assesses the impact of co-
morbidities would significantly complicate the simplicity of
disease-specific questionnaires such as the COPD-AQ.

Although the concept of assessing COPD stability status
and the initial development of a COPD questionnaire proved
feasible, and confirmed a need for such an approach to
facilitate improved management of COPD, this study also
highlighted additional areas that need to be considered in
order to develop and validate successfully a brief COPD
questionnaire for routine use in clinical practice.

We have identified the following limitations in our
development work that require consideration in the
successful development of such a tool in the future.

1. Conceptual framework

In the development of the COPD-AQ the term ‘stable’ was
used because within the current literature patients with COPD
are described as ‘stable’ or ‘exacerbating’. Nonetheless,
‘stability’, although a feature of the ATS/ERS consensus
statement,® has not been adequately or universally defined
and may not be the most appropriate concept in the
assessment of a patient’s status in a progressive disease such
as COPD. Given the complexity involved in defining COPD
stability, other measurement concepts have been discussed
subsequently by an expanded global group of leading
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physicians. The concept of an ‘optimised state’, whereby the
health status of a patient with COPD is the best it can be
relative to the severity of their lung damage, might have more
clinical utility than ‘stability’ in assessing the impact of COPD
on the patient and in determining optimal management to
minimise disease impact. Validation of this concept is currently
ongoing.

2. Patient input

We aimed to use data obtained from the patient's perspective
(e.g. emotional wellbeing) to evaluate COPD status. However,
the original 21 items comprising the draft questionnaire were
derived from searches of the literature and thus might not
reflect what patients feel to be the most relevant aspects of
their COPD status. The development of a new questionnaire
would need to incorporate greater involvement of patients
during item development combined with additional face- and
content-validity to help ensure that questions are relevant to
the patient.

3. Validation comparator: Physicians Global Assessment
(PGA)

In the absence of a traditional gold standard by which COPD
stability can be assessed, PGA was the criterion measure
chosen to determine stability for the COPD-AQ because it was
considered the most complete and clinically meaningful
assessment for establishing a patient’s stability status.
Although the COPD-AQ in this format strongly correlated
with this definition of clinical stability, this approach does not
eliminate all subjectivity. Without a universally accepted
definition of COPD stability and because of the variable nature
of this progressive disease, the use of the term ‘stability’ to
determine COPD health status has been guestioned. Previous
approaches to assess COPD stability have been defined
generally within the context of clinical trials. One group
defined patients with stable COPD as patients presenting with
an FEV1 <1.5 L, FEV1/forced vital capacity (FVC) <50%, partial
pressure of oxygen in arterial blood (PaO2) <75 mmHg, partial
pressure of carbon dioxide (PaCO7) >45 mmHg, and no acute
exacerbation in the three months prior to study entry.”
However, FEV1 and FVC provide a measure of COPD severity
rather than stability.? Other studies have defined stability
based on medication change, treatments in the emergency
department, or hospitalisation for disease exacerbation for
arbitrary time periods."?*3" Thus, multiple definitions of COPD
stability exist within the literature but all have limited use in
the daily management of patients.

Both the PGA of COPD stability and spirometric evaluation
were regarded as the gold standard for assessing COPD
stability and severity, respectively, in the context of this study.
However, spirometry might not be available in many primary
care practices and PCPs might encounter problems
interpreting spirometry data;? therefore, these results may not
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www.thepcrj.org

be easily replicated in the primary care setting.

4. Validation study

For methods attempting to assess surrogate markers, such as
symptoms, quality of life or, in this case, disease stability, it is
crucial to conduct sufficient psychometric validation.*2* In this
study, cross validation was compromised by small sample
numbers in some subgroups resulting in the validation
analyses being underpowered. It would have been desirable
to have interviewed a larger sample covering a range of COPD
severity, especially since the development of the conceptual
framework did not include any direct patient input at all.
When the validation study was designed, it was predicted that
there would be equal proportions of patients classified as
stable versus unstable. However, in practice, recruitment
leaned heavily towards the unstable class, mainly as a result of
the more conservative post hoc definitions selected to
dichotomise patients-into stable and unstable groups. Under
these criteria, patients deemed somewhat stable were
grouped as unstable and only patients identified as
completely stable were classified as stable. Recruitment of
patients and assessment by pulmonary specialists might also
have had some influence.

The current study was designed to exclude patients with
mild disease (the seven patients with mild COPD representing
protocol violators); thus, the COPD-AQ validation included
mostly moderate-to-severe patients. The generalisability of
these results in a primary care setting where disease severity
may be milder cannot therefore be verified.

Although the small subgroup sizes in the validation sample
impact the p-values in the analyses, the overall patterns of
results appear supportive of the validity of the measure.
However, in the validation of tools developed in the future, a
larger sample and a longitudinal design would be needed to
confirm validity and to evaluate the responsiveness of the tool
over time. Additionally, inclusion and exclusion criteria should
reflect more closely the distribution of disease severity seen in
the primary care setting.

In conclusion, based on the results of this study and the
limitations identified, we have now ceased the development
of the COPD-AQ. Although the five-item COPD-AQ provided
a practical, patient-completed instrument for the assessment
of COPD stability, it was limited by the level of validation and
the subjective definition of disease stability. Its ease of use and
operating characteristics suggested that it could significantly
foster communication between patients and physicians when
targeting ongoing, accurate assessment of the condition. A
validated tool, therefore, has the potential to improve COPD
management.

On the basis of the complexity encountered in defining
COPD stability, a global group of leading physicians has been
convened to debate the most appropriate concept
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terminology and concept definition for a clinically-useful
COPD assessment tool. Research is ongoing to address these
limitations and to build upon the strengths of the COPD-AQ
work to produce a simple, easy-to-use questionnaire — the
COPD Assessment Test (CAT) — which is currently undergoing
extensive validation in order to provide a well-validated tool
for primary care use, which, with local adaptation, could be
used worldwide.
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