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A randomised trial to evaluate the
self-administered standardised chronic
respiratory questionnaire
H.J. Schünemann*,#,", R. Goldstein+, M.J. Mador*,1, D. McKime, E. Stahl**,
M. Puhan##, L.E. Griffith", B. Grant*,1, P. Austin", R. Collins+ and G.H. Guyatt",""

ABSTRACT: The original chronic respiratory questionnaire (CRQ), one of the most widely used
measures of health-related quality of life (HRQL) in chronic respiratory disease (CRD), is
traditionally interviewer administered (IA) and includes an individualised dyspnoea domain. The
present authors studied the impact of self-administered (SA) and standardised dyspnoea
questions on CRQ measurement properties.
In a factorial design multicentre trial, 177 patients with CRD (mean age 67.7 yrs; mean forced
expiratory volume in one second per cent predicted 44.6%) were randomised to CRQ-IA (n586) or
CRQ-SA (n591), and to initially complete the standardised or individualised items before and after
respiratory rehabilitation.
While maintaining validity, the CRQ-SA proved more responsive to changes in HRQL than the
CRQ-IA in all domains. Compared with the standardised dyspnoea domain, the individualised
dyspnoea domain indicated greater responsiveness. The correlations of baseline scores and
change scores with other HRQL instruments indicated good validity of the CRQ-SA.
In conclusion, self-administration and standardisation of the chronic respiratory questionnaire
maintains validity and responsiveness relative to the interviewer-administered chronic respiratory
questionnaire. These results challenge the assumption that interviewer-administered questionnaires are superior to self-administered questionnaires in older patients with chronic respiratory
disease.
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linicians and investigators acknowledge
the importance of health-related quality
of life (HRQL) in clinical studies of
patients with chronic respiratory disease (CRD).
The chronic respiratory questionnaire (CRQ), one
of the most widely used measures of HRQL in
patients with CRD [1–8], has served as a model
in many methodological HRQL studies [9–13].
The original CRQ includes 20 items across four
domains: dyspnoea (five items), fatigue (four
items), emotional functioning (seven items) and
mastery (four items). When completing this
instrument, patients rate their experience on a
seven-point scale, ranging from 1 (maximum
impairment) to 7 (no impairment).

C

dyspnoea domain of the CRQ also potentially
increases the complexity and burden on
patients and interviewers [14–17]. In the original CRQ, patients choose five important daily
activities (individualised dyspnoea items) and
report their degree of dyspnoea whilst doing
those activities. Individualisation potentially
enhances validity and responsiveness (the ability of the CRQ to detect important changes,
even if those changes are small) [18].

While interviewer-administrated CRQ (CRQ-IA)
may help prevent missing responses and errors
in completing the CRQ and other respiratory
questionnaires, it limits an instrument’s feasibility
in large clinical studies [14]. The individualised

There is little evidence from randomised studies
about the impact of self-administered CRQ
(CRQ-SA) versus CRQ-IA on measurement properties of HRQL instruments, in particular in
patients with CRD. Two observational studies
have showed that CRQ-SA scores have no impact
on measurement properties of the CRQ [19, 20].
Similarly, while the original CRQ has proved
both responsive and valid [21], little is known
about the extent to which the individualised
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questions improve or impair measurement properties. In one
observational study and one randomised study performed
in German-speaking countries, standardisation of dyspnoea
items reduced the time needed for completion of the CRQ
from 16 to 8 min, but impaired CRQ responsiveness [18, 22].
However, previous studies were limited by small sample sizes
and observational designs [18–20], and the lack of concomitant
administration of other disease-specific instruments needed to
test the validity of a standardised CRQ-SA [22].
The aim of the current study was to determine how two
modifications of the CRQ, self-administration and standardisation of dyspnoea items, influences CRQ measurement properties. The authors chose the most rigorous study design to
address these questions. First, the patients were randomised to
CRQ-IA or CRQ-SA before and after a respiratory rehabilitation programme in several rehabilitation centres. Secondly,
all patients completed the individualised and standardised
versions of the dyspnoea domain, but the order in which
they completed them was randomised. Patients also completed
a number of other measures related to HRQL, facilitating
exploration of CRQ validity. The setting of respiratory rehabilitation was chosen because of its demonstrated effectiveness
in improving a patient’s HRQL [23].
METHODS
Patients and study design
The current authors conducted the randomised, multicentre
trial at four university respiratory rehabilitation programmes,
in Toronto, Ottawa, Hamilton (ON, Canada) and Buffalo (NY,
USA). Eligible patients included all inpatients and outpatients
with CRD starting rehabilitation between September 2001 and
March 2003. The rehabilitation programmes were all 8 weeks
in duration and included an exercise component. Recruitment
was terminated in Hamilton in June 2002 due to the death of
the site investigator (D. Stubbing). Follow-up appointments in
Toronto proved unfeasible during the severe acute respiratory
syndrome (SARS) outbreak, because of temporary closure of
the rehabilitation hospital. The hospital housing the Toronto
rehabilitation facility served as one of the main care facilities
early on during the SARS outbreak.
Patients who were unable to complete the questionnaires due
to language limitations were ineligible. The initial interviews
and completion of questionnaires took place during the
patient’s admission to the programme and the follow-up
interview took place at a clinic visit ,12 weeks after. At each
site, a single research assistant conducted or supervised the
interviews at baseline and follow-up. Patients rated their
health as it had been in the 2 weeks prior to the interviews.
The current authors randomised 281 patients (Toronto: n5180;
Ottawa: n521; Hamilton: n551; and Buffalo: n529) with CRD,
most of whom suffered from chronic obstructive pulmonary
disease (COPD), to receive either the CRQ-SA or the CRQ-IA.
In addition, within each group, all patients who had completed
both forms of the dyspnoea domain were randomised to
receive either the standardised or individualised form first.
Finally, patients were randomised in a factorial design to two
different modes of administering the feeling thermometer,
another instrument that is useful for measuring changes
32
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in HRQL in patients with CRD. These latter data required
separate analysis and fall outside the scope of this report.
Randomisation was performed centrally at the method centre,
by centre and in blocks of eight. Centres were not aware of
block size and received questionnaires in sealed envelopes.
The self-administered standardised chronic respiratory
questionnaire
The authors developed the CRQ-SA from the original CRQ-IA
using the same wording but omitting all phrases or comments
that were included in the CRQ-IA to guide the interviewer [18,
24]. The individualised dyspnoea domain allows the patient to
choose five activities that are most important to them in their
daily lives. Patients then rate the degree of dyspnoea on these
self-selected activities during subsequent administrations of
the CRQ.
The current authors chose the five activities for the standardised dyspnoea domain from among those which patients
in previous trials had frequently selected as the five most
important activities causing shortness of breath [18]. In an
observational study and a small randomised trial conducted in
German-speaking countries in Europe, the authors found that
these activities were highly relevant for patients with COPD
[18, 22]. The five activities were: 1) feeling emotional, such
as being angry or upset; 2) taking care of your basic needs,
such as bathing, showering, eating or dressing; 3) walking; 4)
performing chores, such as housework, shopping or groceries;
and 5) participating in social activities.
The scoring of standardised questions is identical to individualised questions. The mean score for the individualised and
standardised dyspnoea domains was calculated by summing
the scores for each dyspnoea question and dividing this by the
number of scored dyspnoea questions.
Other health-related qualify of life instruments
To validate and assess responsiveness of the CRQ-SA, a
number of other HRQL instruments were used. The current
authors selected the following instruments because they are
widely used and have proven validity and responsiveness in
patients with CRD.
The St George’s respiratory questionnaire
The St George’s respiratory questionnaire (SGRQ) [25] measures the impact of respiratory disease on HRQL and wellbeing. The responses to its 53 items can be aggregated into an
overall score and three domain scores for symptoms, activity
and impact. Weighting each item and dividing the summed
weights by the maximum possible weight and expressing the
result as a percentage provides the patient’s score. The scores
range from 0 (best) to 100% (worst). Previous results have
provided evidence that the SGRQ is valid and responsive, and
the minimal important difference (MID) has been found to be
,4% [26, 27]. The current authors hypothesised that CRQ
scores would correlate highly with the scores on the SGRQ.
In addition, several generic HRQL instruments were administered. The authors hypothesised that correlations would be
moderate with the generic instruments on corresponding
domains unless noted otherwise.
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The medical outcomes short form 36
The medical outcomes short form 36 (SF-36) [28] assesses a
wide range of health problems. It consists of eight domains,
including physical functioning, role limitations-physical,
bodily pain, general health, vitality, social functioning, role
limitations-emotional and mental health. The SF-36 scores
range 0–100, with higher scores indicating better functioning
and well-being. The SF-36 is valid and responsive to change in
a variety of patient groups, including patients with CRD [22].
The standard gamble
The standard gamble (SG) [29] offers the patient two
alternatives from which a choice must be made. Choice A is
the certain outcome that the patient will stay in a healthy state
(their own health state or a marker state) for t yrs until death.
The alternative, choice B, is a hypothetical treatment with two
possible outcomes: 1) returning to full health (probability p) for
t yrs, at the end of which they die; or 2) immediate death
(probability 1–p). The indifference probability, p*, is the utility
value for the health state in choice A in the interval from dead
(0) to full health (1). The greater a respondent’s willingness to
accept the risk of a worse outcome (e.g. death) to avoid the
health state in choice A, then the lower the utility of the state in
choice A. Validity and responsiveness of the SG in patients
with CRD are poor compared to other generic instruments, and
low correlations between the SG and the CRQ were expected
[30, 31].
The feeling thermometer
The feeling thermometer (FT) [29, 31] is a visual analogue scale
presented in the form of a thermometer in which the best state
is full health (100) and the worst state is dead (0) [29]. The FT
has demonstrated good measurement properties in patients
with CRD and the MID for the FT is ,5–7 [27, 31].
Health utilities index 3
Health utilities index (HUI)3 [32] collects data using a 15-item
self-administered questionnaire, designed to ask the minimum
number of questions required to classify a patient’s health
status [32]. Patients are asked to recall their health status over
the week prior to the interview. The eight attributes in the
HUI3 multi-attributed utility measure are vision, hearing,
speech, ambulation, dexterity, emotion, cognition and pain.
Each item has five or six response options. Based on the
questionnaire responses, a utility score on a 0–1 scale was
calculated, where 0 represents dead and 1 full health. Previous
studies of patients with CRD suggest that it is valid and
responsive to change in these patients [27].
At the follow-up visit, the same interviewer administered or
supervised the administration of the instruments to each
patient in the same order as at baseline. Patients self administered the SGRQ, HUI3, FT and SF-36 under supervision, and
interviewers administered the SG.

SELF ADMINISTRATION AND STANDARDISATION OF CRQ

Test for interaction
The present authors tested for the presence of interaction
between the CRQ administration technique (self administration
versus interviewer administration) and the dyspnoea-domain
method (individualised or standardised). A repeatedmeasure regression was performed, with the change in the
dyspnoea domain score as the dependent variable, and the
type of dyspnoea question (self administration versus interviewer administration), the type (individualised or standardised) and the order (standardised versus individualised
dyspnoea questions first) of administration and their twoand three-way interaction terms as the independent variables. No evidence of an interaction (lowest p for the
interaction terms p50.31) was found.
Discriminative properties
Cross-sectional validity of the standardised and the individualised dyspnoea domains and the other domains were
evaluated using data from the baseline and the follow-up visit.
For this analysis, Pearson’s correlation coefficients of the CRQ
domains were calculated with the other CRQ domains, as well
as the SGRQ, FT, SG, HUI3 and SF-36.
Evaluative properties
To assess the relative responsiveness of the CRQ–IA and CRQSA, the mean change was calculated between baseline and
follow-up scores, as were the corresponding 95% confidence
intervals (CI) for each administration format. To determine if
any apparent differences in responsiveness could be explained
by chance, change in CRQ scores were compared with the CRQ
versions using an unpaired t-test. For the comparison of the
individualised and standardised dyspnoea domains, mean
scores were compared using a paired t-test. To evaluate the
longitudinal validity of the CRQ-SA compared with the CRQIA, Pearson’s correlation coefficients of the change scores of the
two administration modes with the change in the validation
instruments were calculated.
Bland-Altman plots were used to assess whether the difference
between the standardised and individualised dyspnoea
domain ratings were influenced by the mean score of the
standardised and individualised scores or whether they
differed by administration mode.
Multiple testing
For the evaluation of validity in the current study, a number of
HRQL instruments were used, some with several dimensions.
As a result, a multitude of statistical tests were performed,
thereby increasing the chances of statistically significant
findings in the absence of adjustment of the p-values.
However, in the present report, no adjustments for multiple
comparisons have been made, as validation instruments were
used with correlated scores and because there is no consensus
on how adjustments should be made for this type of analysis.

Statistical analysis
Analysis focused on the comparison of the SA and IA versions,
and the standardised and individualised dyspnoea items. The
mean scores were calculated on each domain by excluding
missing responses, e.g. if patients answered only three of the
five dyspnoea questions, the mean score for these three
answers provided the basis for analysis.

RESULTS
Patient characteristics
A total of 281 patients were enrolled for this study, of whom
104 (37.0%) did not complete the follow-up visit (Toronto:
n572, 40.0%; Ottawa: n55, 22.7%; Hamilton: n522, 43.1%;
Buffalo: n55, 17.2%). Figure 1 describes the flow of participants
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questions; 21 patients were too sick to continue the
rehabilitation programme; 17 patients could not be followedup because of the SARS outbreak in Toronto; 12 were not
satisfied with the rehabilitation programme; six could not be
reached for follow-up; seven patients died; three patients
stopped because of the death of the investigator responsible
for the Hamilton rehabilitation programme; three patients
moved; and eight patients did not complete the CRQ or the
SGRQ at both visits. The participation rate did not differ
within the four centres for all randomised groups. Patients
included in the analysis proved similar to those not
included, with respect to sex, age, length and type of
respiratory diagnosis, smoking history, and employment
status in the patients (the lowest p-value for differences
between these groups was p50.16 for forced expiratory
volume in one second (FEV1) % predicted).

Randomised n=281
Excluded before
baseline visit n=2
Completed
baseline visit n=279
Excluded after
baseline visit n=102
Completed study n=177
CRQ-IA group n=86
Toronto n=51
Ottawa n=9
Hamilton n=14
Buffalo n=12

CRQ-SA group n=91
Toronto n=57
Ottawa n=7
Hamilton n=15
Buffalo n=12

Individualised n=46
Standardised n=40
dyspnoea domain first

Individualised n=43
Standardised n=48
dyspnoea domain first

FIGURE 1.

Flow diagram describing patient enrolment and completion of the

study. CRQ-IA: interviewer-administered chronic respiratory questionnaire; CRQSA: self-administered chronic respiratory questionnaire.

through each stage of the randomised study and the reasons
for exclusion from the study. A total of 281 patients were
randomised, of whom two were withdrawn because of their
inability to read (prior to completion of the baseline visit). Of
the remaining 279 patients, 102 were excluded: 25 patients
stated too much work, no time or uncomfortable with the
TABLE 1

Table 1 demonstrates the similarity of patients’ characteristics
in those randomised to CRQ-SA and CRQ-AI groups. There
were no apparent differences between the groups and, in
general, patients were older and almost all had COPD. When
the baseline characteristics of the patients were compared
according to whether they were randomised to complete the
standardised (n588) versus the individualised (n589) CRQ
dyspnoea domain first, no important differences were
observed. However, patients in the group that received the
standardised dyspnoea domain first were more likely to live
alone and had a shorter duration of illness.
Instrument responsiveness
Investigator-administered versus self-administered chronic
respiratory questionnaire
Table 2 shows the baseline, follow-up and mean change scores
of the CRQ domains by randomisation group. Compared with

Demographic information for patients completing the interviewer-administered (IA) and self-administered (SA) version of
the chronic respiratory questionnaire (CRQ)

Patient characteristic

Patients n

CRQ-IA

CRQ-SA

Standardised dyspnoea domain first

Individualised dyspnoea domain first

86

91

88

89

Sex F

39 (45.3)

34 (37.4)

37 (42.0)

36 (40.4)

Age yrs mean¡SD

68.4¡7.9

67.0¡8.3

67.8¡7.6

67.6¡8.7

COPD

80 (93.0)

84 (92.3)

80 (90.9)

84 (94.4)

Other#

5 (5.8)

7 (7.7)

8 (9.1)

4 (4.5)

42.9¡15.6"

45.4¡21.8+

44.7¡20.61

43.6¡17.1e

10.9¡11.8

10.3¡12.5,

8.7¡10.3

12.5¡13.5

8 (2–15)

6 (3–13)

5.5 (2–12)

8 (4–18.5)

Never

5 (5.8)

4 (4.4)

5 (5.7)

4 (4.5)

Current smoker

1 (1.2)

2 (2.2)

1 (1.4)

2 (2.2)

80 (93.0)

85 (93.4)

82 (93.2)

83 (93.3)

23 (26.7)

32 (35.2)

35 (39.8)

20 (22.5)

7 (8.1)

10 (11.0)

7 (8.0)

10 (11.2)

Diagnosis

FEV1 % pred mean¡SD
Time since diagnosis yrs
Mean¡SD
Median (IQR)
Smoking history

Quit
Living alone
Employed

Data are presented as n (%) unless otherwise stated. F: female; COPD: chronic obstructive pulmonary disease; FEV1 % pred: forced expiratory volume in one second per
cent predicted; IQR: interquartile range.

#

: other diagnoses include idiopathic pulmonary fibrosis, chronic pulmonary aspergillosis, post-pulmonary resection,

bronchiectasis or information missing (n51); ": n574; +: n574; 1: n576; e: n572.
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TABLE 2
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Baseline, follow-up and change scores of the investigator-administered (IA) and self-administered (SA) version of the
chronic respiratory questionnaire (CRQ)

Domain

Individualised dyspnoea

Standardised dyspnoea

Fatigue

Emotional function

Mastery

Visit

CRQ-IA#

CRQ-SA"

Difference

p-value+

0.06

Baseline

3.29 (3.07–3.50)

3.00 (2.78–3.22)

0.29 (-0.01–0.60)

Follow-up

3.94 (3.68–4.20)

4.00 (3.73–4.28)

-0.06 (-0.44–0.32)

0.74

Change

0.65 (0.44–0.87)

1.01 (0.76–1.26)

-0.36 (-0.68– -0.03)

0.03
0.35

Baseline

4.29 (4.02–4.56)

4.11 (3.86–4.37)

0.17 (-0.19–0.54)

Follow-up

4.82 (4.54–5.10)

4.88 (4.61–5.15)

-0.06 (-0.45–0.32)

0.75

Change

0.53 (0.30–0.76)

0.77 (0.54–1.00)

-0.24 (-0.56–0.09)

0.15
0.32

Baseline

4.04 (3.73–4.35)

3.85 (3.62–4.08)

0.19 (-0.19–0.58)

Follow-up

4.33 (4.02–4.63)

4.48 (4.24–4.73)

-0.16 (-0.54–0.23)

0.43

Change

0.28 (0.04–0.53)

0.63 (0.41–0.86)

-0.35 (-0.68– -0.02)

0.04
0.41

Baseline

4.86 (4.58–5.14)

4.71 (4.48–4.94)

0.15 (-0.21–0.50)

Follow-up

5.07 (4.82–5.33)

5.21 (4.98–5.43)

-0.13 (-0.47–0.20)

0.43

Change

0.22 (0.02–0.42)

0.50 (0.31–0.69)

-0.28 (-0.55– -0.01)

0.04
0.03

Baseline

5.03 (4.76–5.29)

4.60 (4.34–4.87)

0.42 (0.05, 0.80)

Follow-up

5.37 (5.11–5.64)

5.33 (5.07–5.59)

0.04 (-0.33–0.41)

0.82

Change

0.34 (0.15–0.54)

0.72 (0.51–0.94)

-0.38 (-0.67– -0.09)

0.01

Data are presented as mean (95% confidence interval) unless otherwise stated. #: n586; ": n591; +: p-values from unpaired t-tests for independent samples comparing
the CRQ-IA with the CRQ-SA.

the CRQ-IA, baseline scores on the CRQ-SA were consistently
lower (more severe dysfunction) for each of the domains. The
difference was statistically significant for the mastery domain
only (p50.03). The differences between the CRQ-IA and CRQSA in the follow-up scores were small and not statistically
significant.
Respiratory rehabilitation led to statistically significant
improvements in all domains, independent of the administration format, but the CRQ-SA demonstrated larger score
changes than the CRQ-IA for each of the domains and most
of the differences were statistically significant.
Table 3 shows the baseline, follow-up and mean change scores
of the other HRQL instruments by randomisation group.
Compared with the CRQ-IA, baseline scores in the CRQ-SA
group indicated more severe dysfunction for each of the domains.
The difference was statistically significant only for the FT
(p50.03). At follow-up, each of the validation instruments were
similar and not statistically significant. Respiratory rehabilitation
led to statistically significant improvements in all domains,
independent of the randomisation group. CRQ-SA group change
scores tended to be larger than CRQ-IA group change scores, but
none of these differences were statistically significant.

0.84 for the individualised and 0.65 for the standardised
dyspnoea domain (0.18 (0.07–0.29); p,0.001).
The Bland-Altman plot in figure 2 shows that the differences
between change scores on the standardised and individualised
dyspnoea domains were relatively constant across the range of
dyspnoea scores and independent of the mode of administration.
Validity
Interviewer-administered chronic respiratory questionnaire versus
self-administered chronic respiratory questionnaire
Table 4 addresses the cross-sectional validity of the CRQ-IA
and CRQ-SA at baseline. In general, moderate-to-high correlations of the CRQ with other HRQL instruments were observed,
independent of the format of administration. There were no
clear trends towards higher correlations for the CRQ-IA or
CRQ-SA (28 out of 40 correlation coefficients were higher for
the CRQ-IA). Correlations at follow-up were similar to those at
baseline (data not shown).
Table 5 addresses the correlations of the change scores
between the baseline visit and a follow-up visit of the CRQIA and CRQ-SA domains with the other measures (longitudinal validity). Most of these correlations were moderate to
strong and statistically significant. Although three of the
correlations on the CRQ-IA were significantly lower (all for
the HUI3), overall there was no clear trend toward lower
correlations with the CRQ-IA (18 out of 40 coefficients were
stronger for the CRQ-IA).

Standardised versus individualised dyspnoea
Table 2 also shows that patients who completed the CRQ-IA
had a mean improvement in individualised dyspnoea of 0.65
and in standardised dyspnoea of 0.53 (mean (95% CI) 0.12
(-0.04–0.28); p50.13). Patients who completed the CRQ-SA had
a mean improvement in individualised dyspnoea of 1.01 and
in standardised dyspnoea of 0.77 (0.24 (0.09–0.39); p50.002).
Because there was no interaction between the mode of
administration and whether patients received the individualised or standardised dyspnoea questions first, these data were
pooled. The mean improvement in the pooled analysis was

Standardised versus individualised dyspnoea
The comparison of the individualised and standardised
dyspnoea domains revealed consistently higher correlations
at baseline for the standardised domain on both the CRQ-IA
and CRQ-SA (16 out of 16 coefficients; p,0.05 for 11
comparisons; table 4). It did not show a clear trend for higher
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Baseline, follow-up and change scores for other instruments by chronic respiratory questionnaire (CRQ) administration
group

TABLE 3
Instrument

CRQ-IA#

Visit

Feeling thermometer

CRQ-SA"

Difference

p-value+

0.03

Baseline

63.1 (59.2–67.0)

57.3 (53.7–60.8)

5.8 (0.6–11.1)

Follow-up

66.0 (61.8–70.2)

64.3 (60.8–67.7)

1.7 (-3.7–7.1)

0.53

Change

2.8 (-0.5–6.2)

7.0 (3.0–11.0)

-4.1 (-9.3–1.1)

0.12

SF36 physical aggregate

Baseline

34.1 (32.2–35.9)

32.7 (31.1–34.3)

1.4 (-1.0–3.8)

0.26

Follow-up

36.1 (34.1–38.1)

35.4 (33.7–37.1)

0.6 (-2.0–3.3)

0.63
0.45

Change

2.0 (0.6–3.4)

2.8 (1.4–4.1)

-0.8 (-2.7–1.2)

Baseline

49.9 (47.3–52.5)

49.9 (47.3–52.4)

0.1 (-3.5–3.7)

0.96

Follow-up

50.2 (47.6–52.8)

52.1 (49.9–54.3)

-1.9 (-5.3–1.5)

0.27
0.11

SF36 mental aggregate

Change

0.3 (-1.6–2.2)

2.2 (0.6–3.9)

-2.0 (-4.4–0.5)

Baseline

73.2 (69.1–77.2)

74.2 (70.9–77.6)

-1.1 (-6.3–4.1)

0.68

Follow-up

70.3 (66.1–74.5)

67.8 (64.4–71.2)

2.4 (-2.9–7.8)

0.37
0.13

St George’s activities

Change

-2.9 (-6.7–0.9)

-6.4 (-9.1– -3.7)

3.5 (-1.0–8.1)

Baseline

34.6 (31.1–38.2)

39.5 (36.0–42.9)

-4.9 (-9.8–0.1)

0.05

Follow-up

30.6 (27.0–34.1)

32.4 (28.6–36.1)

-1.8 (-6.9–3.3)

0.48
0.11

St George’s impacts

Change

-4.1 (-6.8– -1.3)

-7.1 (-9.6– -4.6)

3.0 (-0.7–6.7)

Baseline

60.2 (55.9–64.4)

60.8 (56.3–65.2)

-0.6 (-6.7–5.5)

0.84

Follow-up

53.2 (48.6–57.7)

55.8 (51.3–60.3)

-2.6 (-9.0–3.8)

0.42

St George’s symptoms

Change

-7.0 (-10.7– -3.3)

-5.0 (-8.7– -1.3)

-2.0 (-7.2–3.2)

0.44

Baseline

0.68 (0.62–0.73)

0.65 (0.60–0.70)

0.03 (-0.05–0.10)

0.47

Follow-up

0.71 (0.66–0.76)

0.72 (0.68–0.77)

-0.01 (-0.08–0.06)

0.74

Change

0.03 (-0.03–0.09)

0.07 (0.02–0.12)

-0.04 (-0.12–0.04)

0.31

Baseline

0.59 (0.54–0.65)

0.58 (0.52–0.65)

0.01 (-0.08–0.09)

0.84

Follow-up

0.60 (0.54–0.66)

0.66 (0.62–0.71)

-0.06 (-0.14–0.02)

0.12

Change

0.01 (-0.04–0.06)

0.08 (0.03–0.13)

-0.07 (-0.14–0.001)

0.05

Standard gamble

HUI3

Data are presented as mean (95% confidence interval) unless otherwise stated. Higher scores on the St George’s questionnaire represent worse health-related quality of
life. IA: interviewer administered; SA: self administered; SF36: the medical outcomes short form 36; HUI3: health utilities index 3. #: n586; ": n591; +: p-values from
unpaired t-tests for independent samples comparing the CRQ-IA with the CRQ-SA.

longitudinal validity of the standardised dyspnoea domain
independent of whether the questionnaire was self
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FIGURE 2.

Bland-Altman plot showing the difference between the standar-

dised and individualised dyspnoea domain ratings against the mean of the
standardised and individualised scores. $: self-administered chronic respiratory
questionnaire (CRQ); h: interviewer-administered (CRQ); –––: mean; -----: the
mean¡1.96

36

SD

of the change scores.
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administered or interviewer administered (nine out of 16
correlation coefficients were higher for the standardised
domain and one out of two significantly different correlations
coefficients were higher for the standardised domain; table 5).
Number of missing items
There were more answered items in the individualised than in
the standardised dyspnoea domain at baseline (96.5 versus
70.9% on the CRQ-SA and 98.9 versus 75.8% on the CRQ-IA,
respectively). At least three standardised dyspnoea items were
completed by 97.7 and 98.9% of patients on the CRQ-IA and
CRQ-SA, respectively. The proportion of patients who
responded to standardised dyspnoea items did not differ by
item indicating that patients perform the activities with
approximately equal frequency. The proportions of missing
items were similar at baseline and follow-up. There were no
missing items on the fatigue, emotional function and mastery
domain on either the CRQ-SA or the CRQ-IA.
DISCUSSION
This large multicentre randomised controlled study addressed
how a widely used instrument to assess HRQL in CRD
functioned in self-administered versus interviewer-administered
formats, and using standardised versus individualised dyspnoea items. Despite the older age and considerable morbidity
of the patients involved in the study, self administration did not
EUROPEAN RESPIRATORY JOURNAL
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TABLE 4

SELF ADMINISTRATION AND STANDARDISATION OF CRQ

Cross-sectional validity of the interviewer-administered (IA) and self-administered (SA) versions of the chronic respiratory
questionnaire (CRQ): correlation# for baseline scores

Instrument

CRQ-IA domains
Individualised

Feeling

Standardised Fatigue

CRQ-SA domains
Emotional

Individualised

Standardised

dyspnoea

dyspnoea

0.44

0.37"

0.60"

0.70+

0.66+

0.55

0.37

0.43

0.43

0.50

0.37

0.23

0.21

0.61

0.77

0.67

0.22"

0.45"

0.67

0.76

0.62

-0.69"

-0.50

-0.34

-0.40

-0.52

-0.67

-0.44

-0.33

-0.33

-0.41"

-0.64"

-0.66

-0.67

-0.62

-0.37"

-0.60"

-0.61

-0.60

-0.63

-0.30"

-0.49"

-0.50

-0.42

-0.48

-0.26"

-0.46"

-0.32

-0.38

-0.44

0.05

0.17

0.30

0.32

0.25

0.16

0.26

0.27

0.37

0.23

0.39"

0.64"

0.72+

0.67

0.58

0.32

0.46

0.52+

0.63

0.41

dyspnoea

dyspnoea

0.26"

0.44"

0.44+

0.38+

0.41"

0.66"

0.58

0.25"

0.52"

-0.34"

Mastery

function

Fatigue

Emotional

Mastery

function

thermometer
SF-36 physical
aggregate score
SF-36 mental
aggregate score
St George’s
activities
St George’s
impacts
St George’s
symptoms
Standard
gamble
HUI3

SF-36: the medical outcomes short form 36; HUI3: health utilities index 3. #: Pearson’s correlation coefficient, r.0.21 or r,-0.21 significant at p,0.05, lower scores on the
St George’s respiratory questionnaire indicate a higher health-related quality of life. ": p,0.05 for the comparison of Pearson’s correlation coefficient between the
individualised and standardised dyspnoea domain; +: p,0.05 for the comparison of Pearson’s correlation coefficient between the CRQ-IA and the CRQ-SA.

impair validity and it enhanced responsiveness. The individualised dyspnoea format demonstrated superior responsiveness
to the standardised dyspnoea domain, while the standardised
dyspnoea format showed superior cross-sectional validity.
TABLE 5

The enhanced responsiveness of the CRQ-SA relative to the
CRQ-IA appears largely due to lower baseline scores, indicating greater dysfunction and leaving room for greater improvement (table 2). The increase in responsiveness may be related

Longitudinal validity of the interviewer-administered (IA) and the self-administered (SA) formats of the chronic respiratory
questionnaire (CRQ): correlation# for change scores

Instrument

CRQ-IA domains

CRQ-SA domains

and domain
Individualised
dyspnoea

Feeling

Standardised Fatigue
dyspnoea

Emotional

Mastery

function

Individualised Standardised Fatigue Emotional
dyspnoea

dyspnoea

Mastery

function

0.43

0.31

0.28

0.20

0.19

0.38

0.40

0.50

0.32

0.29

0.41

0.46

0.31

0.17

0.13

0.46"

0.33"

0.30

0.23

0.26

0.33

0.46

0.50

0.47

0.40

0.26

0.38

0.52

0.45

0.33

-0.47

-0.49

-0.41

-0.21

-0.32

-0.45

-0.44

-0.35

-0.25

-0.23

-0.55

-0.52

-0.49

-0.46

-0.40

-0.48

-0.50

-0.43

-0.41

-0.51

-0.29

-0.29

-0.15

-0.14

-0.22

-0.19

-0.18

-0.21

-0.31

-0.33
-0.01

thermometer
SF36 physical
aggregate score
SF36 mental
aggregate score
St Georges’s
activities
St George’s
impacts
St George’s
symptoms
Standard gamble

0.11

0.16

0.13

0.03

0.002

0.12

0.09

0.13

0.09

HUI3

0.14",+

0.35"

0.25+

0.38

0.17+

0.46+

0.53

0.52*

0.53

0.46*

SF-36: the medical outcomes short form 36; HUI3: health utilities index 3. #: Pearson’s correlation coefficient; r.0.21 or r,-0.21 significant at p,0.05; lower scores on the
St George’s respiratory questionnaire indicate higher health-related quality of life. ": p,0.05 for the comparison of Pearson’s correlation coefficient between the
individualised and standardised dyspnoea domain; +: p,0.05 for the comparison of Pearson’s correlation coefficient between the CRQ-IA and the CRQ-SA.
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to patients being more willing to acknowledge severe
dysfunction in the absence of an interviewer [28, 33].
However, this greater willingness to acknowledge impairment
did not affect the relative validity of the self-administered
and interviewer-administered formats, which showed similar
correlations with other questionnaires, in both the crosssectional (table 4) and longitudinal analysis (table 5). Three
out of 40 longitudinal correlations were higher on the selfadministered compared with the interviewer-administered
version, and all of these differences were on the HUI3. One
explanation of the difference between self-administered and
interviewer-administered longitudinal validity on the HUI3 is
that the HUI3 is itself self-administered. However, other selfadministered questionnaires did not show the same difference.
These isolated results are puzzling and could represented a
chance phenomenon.
The comparison of standardised and individualised dyspnoea
formats is consistent with two smaller previous studies [18, 22].
Compared with the standardised questions, the individualised
items produced a narrower distribution of scores and a lower
mean score. It is likely that the opportunity to focus on their
most important activities led patients to choose individualised
items for which they experience the most troublesome
dyspnoea. The standardised approach did not permit this
focus and, when each patient addresses the same items, a
much wider distribution of degree of dyspnoea resulted. Thus,
standardising the dyspnoea domain improves the discriminative properties of the CRQ dyspnoea domain across patients by
increasing the between-person variance.
These differences in mean and distribution are associated with
differences in measurement properties. The wider distributions are likely to explain the higher cross-sectional correlations between standardised items and other HRQL
instruments than between individualised items and those
same instruments (table 4). The higher correlations suggest
improved discriminative validity of the standardised
approach, an important measurement property for differentiating severity of HRQL impairment between patients.
The individualised questions tended to be slightly more
responsive than the standardised questions in both the CRQSA and CRQ-IA, and the difference reached conventional
levels of statistical significance in the former. A probable
explanation for the increased responsiveness of the individualised domain is the likelihood that patients will be more
attentive to changes on activities they consider most important.
Another possibility is that changes in activity pattern over time
may add random error to the standardised dyspnoea items.
Since the differences in responsiveness between individualised
and standardised dyspnoea domains are small, the relative
impact on sample size requirements will also be small.
However, if sample size is a critical issue, investigators
planning a new study should consider using the individualised CRQ dyspnoea domain.
At the same time, changing to standardised items did not
attenuate the correlation between change in the CRQ dyspnoea
domain and change in other HRQL measures. This indicates
that standardisation of the dyspnoea domain does not
compromise longitudinal validity. Thus, if increases in sample
38
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size are feasible and investigators feel the greater convenience
of the standardised items is important in their study, they can
choose the standardised approach without fearing they are
compromising the CRQ validity.
It was observed here that the standardised approach led to a
larger number of missing items on the dyspnoea domain. This
finding is not surprising because patients with the individualised approach ensured that the patients would choose items
that are both important to them and that they have undertaken
in the last week. This restriction does not apply to the
standardised dyspnoea items, making it far more likely that
respondents would not have undertaken the activity during
the time frame specified in the questionnaire.
At the same time, patients almost invariably completed at least
three standardised dyspnoea items. Because prior results
suggested that reducing the number of items from five to
two had only a small impact on responsiveness and validity of
the CRQ, it is not unexpected that the standardised CRQ
maintained validity in the current study [34].
The strengths of the current trial include the randomised
design and the use of a wide variety of validation instruments.
It was ensured that all study procedures were consistent across
centres and all interviewers were trained to ensure adherence
to the study protocol. The multicentre trial increases the
generalisability of the current findings.
Limitations of the study included the relatively high loss to
follow-up. The loss to follow-up was, to some extent, due to
unusual events (the SARS epidemic and the death of an
investigator) and is unlikely to have introduced bias into the
current study, as there was no difference in the participation
rate between the groups. In addition, systematic differences in
patients who completed the trial compared with those who did
not complete the trial was not observed. Another limitation
prevented the authors from including an exercise performance
test, as an added part of the study protocol, which would have
provided additional validation data. However, several other
studies evaluated exercise performance in relation to the
original CRQ and found moderate correlations.
Patients in the CRQ-SA group tended to show slightly greater
improvements on other HRQL instruments and, thus, the
increased responsiveness observed with the CRQ-SA could
have resulted from a slight imbalance in randomisation
(table 3). However, changes in the scores were significantly
different between the CRQ-IA and CRQ-SA group only for the
CRQ, but not for other HRQL instruments. Furthermore, even
if the enhanced responsiveness of the CRQ-SA was a result of
bias, it doesn’t compromise the conclusion that measurement
properties are at least maintained with a CRQ-SA.
In conclusion, the present authors have demonstrated the
validity and responsiveness of a standardised self-administered
version of the CRQ. Investigators will lose neither responsiveness nor validity by choosing self administration over
interviewer administration and the loss in responsiveness by
choosing standardised versus individualised items is small.
Investigators can deal with the lower responsiveness of the
standardised dyspnoea questions by adjusting the sample
size, making the CRQ-SA highly suitable for use in large
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scale clinical trials. Thus, under most circumstances, the
resource- and time-consuming interviewer-administration
method using individualised dyspnoea questions or interviewer administration need no longer hinder use of the
CRQ.
Because there are few randomised studies comparing self
administration to interviewer administration of health-related
quality of life measures, not only in chronic respiratory disease
but also in other illnesses, this study adds important information to the field of patient-reported outcome assessment.
Because of the extensive use of the chronic respiratory
questionnaire, the current findings also have important
implications for measuring health-related quality of life in
chronic respiratory disease, both in clinical settings, such as
rehabilitation programmes, and in investigational settings,
such as randomised intervention trials. The reduced resource
and time requirements of the self-administered standardised
chronic respiratory questionnaire makes it an attractive
instrument for the assessment of health-related quality of life
in chronic respiratory disease.
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