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Purpose: The objective of this study was to examine the psychometric properties of the 
St. George’s Respiratory Questionnaire (SGRQ) in patients with chronic obstructive pul-
monary disease (COPD) using Rasch measurement theory (RMT) analyses.
Materials and Methods: RMT analysis was conducted on the baseline SGRQ data from 
five multi-national, Phase III randomized trials investigating a fixed-dose combination of 
a long-acting β2-agonist and a long-acting muscarinic antagonist in COPD patients. Analysis 
was performed for the SGRQ “Symptoms” and “Activity” domains. An exploratory analysis 
was also conducted using the different specific symptoms as defined in the reconceptualiza-
tion of the SGRQ “Symptoms” domain. Differential item functioning (DIF) analysis was 
performed for geographical regions on the “Activity” domain, in order to explore cross- 
cultural validity of the SGRQ.
Results: Overall, the SGRQ “Activity” domain showed good measurement property, but two 
items (“Sitting or lying still making feel breathless” and “Playing sports or game making feel 
breathless”) showed very high fit residuals. The SGRQ “Symptoms” domain demonstrated 
good targeting; however, two items showed disordered thresholds (“Coughed” and “Brought 
up phlegm”). In an exploratory RMT analysis, measures for “Cough and Sputum”, 
“Breathing difficulties” or “Wheezing attacks” showed unsatisfactory measurement proper-
ties with poor reliability (person separation index = 0.35, 0.66 and 0.16, respectively) and 
targeting issues. The examination of cross-cultural performances of the SGRQ “Activity” 
items showed a great variability in the responses to these items in different global regions.
Conclusion: Our results indicated that SGRQ may not be an appropriate instrument to measure 
symptom severity or activity limitations in patients with COPD. Hence, there is a need to develop 
other relevant PRO instruments that can be used in conjunction with SGRQ to provide a holistic 
assessment of the health status of COPD patients in clinical research.
Keywords: patient-reported outcomes, health-related quality of life, health status, Rasch 
measurement theory, psychometric evaluation

Introduction
Patients with COPD may experience a range of symptoms (dyspnea, cough, mucus 
production, chest tightness, wheeze) of varying severities that dramatically impact 
their health-related quality of life (HRQoL), daily activities, physical functioning, 

Correspondence: Angely Loubert  
Modus Outcomes, 61 Cours De La 
Liberté, Lyon 69003, France  
Email angely.loubert@modusoutcomes. 
com

International Journal of Chronic Obstructive Pulmonary Disease           Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com International Journal of Chronic Obstructive Pulmonary Disease 2020:15 2103–2113               2103

http://doi.org/10.2147/COPD.S261919 

DovePress © 2020 Loubert et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

In
te

rn
at

io
na

l J
ou

rn
al

 o
f C

hr
on

ic
 O

bs
tr

uc
tiv

e 
P

ul
m

on
ar

y 
D

is
ea

se
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-8234-2896
http://orcid.org/0000-0001-5372-5804
http://orcid.org/0000-0001-7754-5744
mailto:angely.loubert@modusoutcomes.com
mailto:angely.loubert@modusoutcomes.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


mental health (anxiety and depression) and sleep.1 

Measuring severity and frequency of symptoms and their 
impact, especially in terms of activity limitations, is there-
fore essential for the demonstration of the efficacy of new 
treatments in the context of clinical trials in COPD. The 
US Food and Drug Administration (FDA) draft guidance 
on drug development in COPD2 acknowledges three 
patient-reported outcomes (PROs) measures of efficacy: 
symptoms, activity limitations, and HRQoL measures.

Numerous PRO instruments have been developed over 
the years in the field of COPD and selecting the most appro-
priate for inclusion in a clinical trial is not a straightforward 
question.3 The St. George’s Respiratory Questionnaire 
(SGRQ) is the most widely used in clinical research in 
COPD and was developed in 1992.4,5 It is a multi- 
dimensional instrument that is composed of three domains: 
Symptoms, Activity and Impact. Thorough psychometric 
evaluation of the Symptoms and Activity domains using 
modern psychometrics methods, such as Rasch measurement 
theory (RMT), will allow a finer understanding on how they 
perform6 and whether they could be good candidates to 
measures these two PRO domains of importance highlighted 
in the FDA draft guidance in COPD.2

The overall objective of the present analyses was to 
better understand the extent to which the items composing 
“Symptoms” and “Activity” domains of the SGRQ form 
scales that can efficiently capture and meaningfully char-
acterize treatment efficacy in clinical trials, but also 
exploring the variability in measurement by these domains 
across cultures, which can occur in large multinational 
clinical trials. For this purpose, RMT analyses were per-
formed using pooled data from five clinical trials investi-
gating a fixed-dose combination of a long-acting 
β2-agonist (indacaterol) and a long-acting muscarinic 
antagonist (glycopyrrolate).

Materials and Methods
Study Sample
Data from five clinical trials investigating a fixed-dose combi-
nation of a long-acting β2-agonist (indacaterol) and a long- 
acting muscarinic antagonist (glycopyrrolate) in COPD 
patients were used: FLIGHT-1, FLIGHT-2,7 LANTERN,8 

SHINE9 and SPARK.10 The selection of the clinical trial 
data to be used was pre-specified before any analysis was 
performed and no change in selection was done during the 
analysis. All trials were Phase III, multi-center, randomized, 
double-blind, parallel-group trials. Duration of follow-up 

across the five trials ranged from 12 to 64 weeks. The com-
parators across these trials included indacaterol, glycopyrro-
late, tiotropium, salmeterol/fluticasone combination or 
placebo. All of the trials collected the original version of the 
SGRQ. The SPARK trial included severe to very severe 
patients while all other trials included moderate to severe 
patients based on Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) guidelines.11 The trials had various 
geographical scopes and covered North America, Europe, 
Asia and Africa.

The analyses reported here were post hoc analyses 
performed on fully anonymized data from the five trials. 
All five trials were conducted in accordance with the 
declaration of Helsinki, and international conference har-
monization good practice guidelines. All patients provided 
written informed consent for participation. Full informa-
tion on the ethics statements can be found in the original 
publications on each trial.

There was no need for Ethics Committee approval for 
this work since this study was a post hoc analysis of 
randomized clinical trials that already received Ethics 
Committee approval.

St. George’s Respiratory Questionnaire 
(SGRQ)
The SGRQ is a PRO instrument developed to assess the 
health status of patients with COPD and asthma.4 It 
includes 50 items assessing three domains: Symptoms 
(severity and frequency of respiratory symptoms), 
Activity (effect of disease on common daily physical 
activities) and Impact (psycho-social effects of the dis-
ease). A total composite score can be calculated using all 
SGRQ items as well as three domain scores. A COPD- 
specific version, the SGRQ-C, includes a selection of 40 
recoded items from the SGRQ.12

Our RMT analysis was underpinned by a conceptual 
examination of the content of the two SGRQ domains of 
interest as defined by the SGRQ developers. While the 
SGRQ “Activity” domain was deemed conceptually clear, 
the authors of this study deemed that “Symptoms” domain 
could be further broken down into three different types of 
symptoms: Cough and sputum; Breathing difficulty; and 
Wheezing attacks (Figure 1).

Rasch Measurement Theory (RMT)
RMT analyses use a mathematical model, the Rasch 
model, to evaluate the extent to which items from an 
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instrument can be summed to build a proper measurement 
of the underlying abstract concept.13–15 RMT analyses 
explore the following properties:

● Targeting: With the Rasch model, the parameters 
for items and participants are estimated in the same 
continuum, allowing a direct comparison of the 
distributions of items and participants over this 
common continuum. Targeting addresses the 
matching of participants and items ensuring 
a sufficiently precise estimation of participant and 
item parameters. This is assessed by comparing the 
spread of person and item location estimates over 
the common continuum.

● Fit: Items must work together to define a clinically 
and statistically meaningful score. Otherwise, it is 
inappropriate to sum item responses to reach a total 
score and consider the total score an accurate mea-
sure of each target concept. When items do not 
work together in this way (ie, there is item misfit), 
the validity of an item set is questionable. Item fit 
is assessed based on ordering of item response 
options (ie, ordering of item thresholds)16 and 
comparison of observed and expected responses 
using statistical indices and graphical examination 
of item characteristic curve (ICC).17 Statistical 
indices include standardized fit residuals, which 
are recommended to lie in the range −2.50 to 
+2.50,15 and chi-square tests.

● Reliability: The principle of reliability is that applying 
the patient-reported outcome measure on different 
occasions or by different observers produces consistent 
results.18 It is assessed using the Person Separation 

Index (PSI),19 a reliability coefficient estimate. 
Reliability coefficients are commonly interpreted as 
follows: <0.70: unsatisfactory; 0.70–0.79: modest; 0.-
80–0.89: adequate; 0.90–1.00: good.20

● Differential item functioning (DIF): A key criterion 
to achieve a strong measurement is invariance imply-
ing that items mean the same within all patients, 
regardless of their characteristics (demographics, 
clinical, etc). In these analyses, we used DIF to 
examine cross-cultural invariance: the expected 
response to an item was compared for patients who 
have the same level of the measured concept but 
belong to the different global regions that are inves-
tigated in global clinical trials.

RMT analyses were carried out using RUMM 2030 
software (RUMM Laboratory, Perth, Australia) on the 
pooled baseline SGRQ data from the five trials (regard-
less of which treatment the individuals were assigned 
to). Separate analyses were performed for the SGRQ 
“Symptoms” and “Activity” domains: the item sets 
included in the Rasch model were iteratively modified 
based on the results, conceptual examination of the item 
content and previously published findings. The modifi-
cation of the item sets included refinement of the item 
selection (eg, excluding items that would not fit the 
model) or recoding of the response options (eg, group-
ing response options). Given the large sample size and 
the sensitivity of the test used to sample size, non 
clinically meaningful difference could be statistically 
significant. Hence, statistical significance was consis-
tently considered with caution. DIF analysis was per-
formed for geographical regions on the “Activity” 

Figure 1 Conceptualization of the SGRQ “Symptoms” domain.
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domain, in order to explore cross-cultural validity of the 
SGRQ. In order to facilitate interpretation of the find-
ings and to get more homogenous groups, the 42 coun-
tries included in the trials were grouped in 13 
geographical regions according to the United Nations 
statistics division categorization:21 Canada, Central and 
south America, China, Eastern Europe, India, Japan, 
North Africa and west Asia, Northern Europe, Oceania 
and south Africa, South and east Asia, Southern Europe, 
USA, Western Europe. Both uniform and non-uniform 
DIF were tested: DIF is said to be uniform if the 
difference in the expected response to an item between 
two groups is the same across the full range of the 
targeted concept being measured. A DIF is non- 
uniform if the difference between groups depends on 
the targeted concept being measured (eg, patients with 
low activity limitations from a given global region tend 
to endorse an item less than patients from other global 
regions while patients with high activity limitations of 
that same global region tend to endorse it more).

Results
Sample Description
The five trials included a total of 7,119 patients. Overall, the 
mean age at inclusion was between 63 and 65 years across 
all trials (Table 1). Most of the patients were male (73% 
versus 27% of female). This percentage was relatively simi-
lar among trials, except for LANTERN where 91% of 
patients were male, and FLIGHT-2 with only 58%. Most 
patients had moderate or severe COPD (Graded as 2 or 3 
regarding GOLD system), with, respectively, 42% graded as 
moderate and 51% as severe. Only the SPARK trial aimed at 
including severe to very severe patients (79% and 21%, 
respectively). The RMT analysis of the SGRQ data was 
conducted using data from 7,116 patients (3 patients were 
excluded because all SGRQ items were missing for them).

RMT Analysis of the SGRQ “Activity” 
Domain
The analysis of the full SGRQ “Activity” item set showed 
good targeting with some gaps in the coverage of patients, 

Table 1 Summary of the Demographics of the Samples from the Five Clinical Trials Used for the Rasch Measurement Theory Analysis 
of the SGRQ in Chronic Obstructive Pulmonary Disease

Study

Shine 
(A2303) 
N=2135

Spark 
(A2304) 
N=2207

Lantern 
(A2331) 
N=741

Flight-1 
(A2336) 
N=1038

Flight-2 
(A2337) 
N=998

Total 
N=7119

Age – Mean (SD) 63.92 (8.83) 63.29 (7.99) 65.03 (7.87) 63.81 (8.31) 63.06 (8.39) 63.70 (8.35)
Male - n(%) 1610 (75.4%) 1650 (74.8%) 672 (90.7%) 705 (67.9%) 584 (58.5%) 5221 (73.3%)

COPD severity (GOLD) - n(%)

Mild (GOLD 1) 2 (0.1%) 0 (0.0%) 3 (0.4%) 0 (0.0%) 0 (0.0%) 5 (0.1%)

Moderate (GOLD 2) 1358 (63.6%) 2 (0.1%) 387 (52.2%) 632 (60.9%) 605 (60.6%) 2984 (41.9%)
Severe (GOLD 3) 775 (36.3%) 1747 (79.2%) 344 (46.4%) 400 (38.5%) 384 (38.5%) 3650 (51.3%)

Very severe (GOLD 4) 0 (0.0%) 458 (20.8%) 0 (0.0%) 1 (0.1%) 0 (0.0%) 459 (6.4%)

Baseline FEV1 Post-Bronchodilator (% 

pred. FEV1) – Mean (SD)

51.94 (12.77) 35.16 (7.74) 47.74 (11.76) 54.61 (13.48) 54.57 (13.06) 47.03 (14.13)

Smoking history of subject - n(%)

Ex-smoker 1288 (60.3%) 1378 (62.4%) 549 (74.1%) 526 (50.7%) 461 (46.2%) 4202 (59.0%)
Current smoker 847 (39.7%) 829 (37.6%) 192 (25.9%) 512 (49.3%) 537 (53.8%) 2917 (41.0%)

Baseline SGRQ Symptoms score – 
Mean (SD)

58.44 (20.97) 60.08 (21.29) 45.46 (19.79) 60.65 (21.93) 60.66 (21.04) 58.23 (21.56)

Baseline SGRQ Activity score – Mean 

(SD)

61.82 (20.54) 69.31 (19.27) 53.08 (17.48) 64.63 (18.54) 65.95 (18.85) 64.22 (19.91)

Baseline SGRQ Impact score – Mean 

(SD)

35.02 (20.92) 40.48 (20.52) 29.04 (17.55) 36.12 (18.92) 37.12 (19.93) 36.54 (20.32)

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, global initiative for chronic obstructive lung disease; SD, standard deviation; SGRQ, St. George’s 
Respiratory Questionnaire.
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but adequate reliability, with a PSI of 0.80. However, most 
items showed misfit to the Rasch model (Table 2).

Items 11 (“Sitting or lying still”) and 17 (“Playing 
sport or games”) showed very high fit residuals (much 
greater than 2.5). A visual inspection of the item charac-
teristic curve (ICC) of these items confirmed that these 
items were not as sensitive to the change in activity limita-
tion as expected (Supplementary Material 1). Based on 
these results, the Rasch model was applied to an item set 
excluding items 11 and 17. After excluding those items, 
we found good targeting albeit with some gaps in the 
coverage of patients, as displayed in Figure 2. Most of 
the items still showed misfit to the Rasch model, but none 
showed strong under-discrimination (Table 2). An ade-
quate reliability with a PSI of 0.78 was observed.

The item location estimates obtained for each study 
independently were very stable (Figure 3). They illustrated 
a meaningful item hierarchy ranging from item 37 (“Can’t 
or take a long time to take bath or shower”) to item 44 
(“Breathing makes intense activity (eg, run) difficult”). 
(Figure 4). The distribution of the patients over the con-
tinuum clearly shifted towards the left (ie, more severe 
impact) with GOLD stage, confirming that the activity 

limitations captured by the SGRQ items were worsening 
with the general clinical severity of COPD 
(Supplementary Material 2).

All items were flagged as showing some form of DIF 
for geographic region, mostly non-uniform (Table 2). The 
examination of ICCs by geographical region showed that 
no global region was systematically different from the 
others but that the expected responses to the different 
SGRQ “Activity” items in each global region were dis-
tributed with a fair amount of variability around the “cen-
tral” expected response from the Rasch model 
(Supplementary Material 3). This indicates that no specific 
SGRQ “Activity” item is problematic for the measurement 
of activity limitations across geographical regions but that 
there is still some heterogeneity in this measurement, 
which should be carefully considered.

RMT Analysis of the SGRQ “Symptoms” 
Domain
The RMT analysis of the full SGRQ “Symptoms” item set 
showed good targeting with minor gaps in the coverage of 
patients and disordered thresholds for 6 of the 8 items: 
items 1, 2, 3, 4, 5 and 6. Seven of the 8 items showed 

Table 2 SGRQ “Activity” Domain: Item Fit to the Rasch Model with and without Items 11 and 17 and Differential Item Functioning 
(DIF) by Geographical Region (Baseline Visits, Pooled Data from 5 Trials, N=7,116)

Full SGRQ Activity 
Item Set

SGRQ Activity Item Set without Items 11 and 17

Item Fit 
Residual

χ2 Fit 
Residual1

χ2 DIF by Geographical 
Region

11. Sitting or lying still makes feel breathless 8.74 337.7
12. Getting washed or dressed makes feel breathless −5.94 259.0 −2.40 196.9 Non-uniform

13. Walking around the home makes feel breathless −1.40 144.1 0.79 109.5 Non-uniform

14. Walking outside on the level makes feel breathless −1.83 167.6 1.28 158.1 Uniform
15. Walking up a flight of stairs makes feel breathless −3.10 65.0 −2.29 52.1 Non-uniform

16. Walking up hills makes feel breathless 1.54 64.0 3.64 119.9 Non-uniform

17. Playing sports or games makes feel breathless 4.80 245.5
36. Long time to get washed/get dressed −5.45 250.9 −3.86 231.2 Non-uniform

37. Cannot or take a long time to take bath or shower −1.19 96.3 −0.33 59.6 Non-uniform

38. Walk slower than other people, or must stop for rest −4.04 186.9 −3.54 172.5 Uniform
39. Housework takes a long time −6.86 266.4 −5.82 226.5 Non-uniform

40. Must stop or slow down walking up one flight of stairs −4.25 218.8 −4.22 218.2 Non-uniform

41. Must stop or slow down hurrying or walking fast −5.75 125.0 −5.99 106.9 Non-uniform
42. Breathing makes mild activity (eg walk up hill) difficult −4.74 90.4 −4.22 80.6 Non-uniform

43. Breathing makes moderate activity (eg jog) difficult −3.66 44.8 −3.62 37.1 Non-uniform

44. Breathing makes intense activity (eg run or cycle) 
difficult

−0.48 36.2 0.52 39.2 Uniform

Notes: In bold, fit residuals outside the range of −2.5/2.5; χ2 values with p-values<0.001. Adapted with permission from St George’s University of London. Available from: 
http://www.healthstatus.sgul.ac.uk/SGRQ_download/SGRQ%20Manual%20June%202009.pdf. Accessed September 02, 2020.27 

Abbreviations: SGRQ, St. George’s Respiratory Questionnaire; DIF, differential item functioning.
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misfit to the Rasch model (Table 3). A modest reliability, 
with a PSI of 0.72 was observed.

As the response categories were not functioning as 
expected, a recategorization of the response scales of the 
six items with disordered thresholds was explored: for 
items 1 to 4, the two response options reflecting chest 

infection were grouped with “not at all” because they 
were conditional of having had chest infections, which 
was a different concept; for item 5, a category “1, 2 or 3 
attacks” was created by merging the three corresponding 
original categories; for item 6, a category “more than 
1 day, but less than 1 week” was created by merging the 

Figure 2 Person-item distribution of the SGRQ “Activity” domain without items 11 and 17 (Baseline visits, pooled data from 5 trials, N=7,116). The top part of the figure 
(purple) shows the distribution of impact on activity level in the sample, and the lower part (blue) shows the distribution of impact on activity level in the SGRQ “Activity” 
domain item thresholds. The blue diamonds corresponds to the “thresholds” between two adjacent item response categories (presented in Figure 4).

Figure 3 Comparison of SGRQ Activity item location estimates obtained from each trial separately vs obtained from pooled five trials.
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categories “1 or 2 days” and “3 days or more”. The 
resulting items were analyzed using the Rasch model, 
leading to good targeting with some gaps in the cover-
age of patients (Figures 5 and 6). Two items showed 
disordered thresholds: Items 1 “Coughed” and 2 
“Brought up phlegm (sputum)”. Six items showed misfit 
to the Rasch model (Table 3). Items 6 (“Duration of 
worst attack”) was the most problematic as it had a high 
standardized residual statistic, indicating that it was not 
as sensitive to change in overall symptom severity as 
expected. A modest reliability with a PSI of 0.70 was 
observed. The distributions of the patients over the 
continuum were not markedly different for GOLD 
stages 2, 3 and 4 (Supplementary Material 2), which 
suggests that the symptom score does not discriminate 
well between clinical severity of COPD.

An exploratory RMT analysis was also conducted 
using the different specific symptoms as defined in the 
reconceptualization of the SGRQ “Symptoms” domain 
(Figure 1). The resulting measures for “Cough and 
Sputum”, “Breathing difficulties” or “Wheezing 
attacks” showed unsatisfactory measurement properties 
with poor reliability (PSI= 0.35, 0.66 and 0.16, respec-
tively) and targeting issues (a large number of patients 
having the maximum “Cough and Sputum” measure or 
the minimum “Wheezing attacks” score) (data not 

shown). These results were probably due to the small 
number of SGRQ items available for each type of 
symptom.

Figure 4 RMT analysis of the SGRQ “Activity” domain without item 11: item hierarchy (Baseline visits from 5 trials, N=7,116).

Table 3 SGRQ “Symptoms” Domain: Item Fit to the Rasch 
Model Before and After Recoding Response Options (Baseline 
Visits, Pooled Data from 5 Trials, N=7,116)

SGRQ Symptoms 

Item Set

SGRQ Symptoms 

Item Set With 

Recoded 

Response 

Options

Item Fit 

Residual

Chi2 Fit 

Residual

Chi2

1. Coughed −4.00 181.5 −6.44 160.5
2. Brought up phlegm 

(sputum)

2.71 100.1 −0.69 75.3

3. Shortness of breath −5.68 205.4 −6.40 155.7
4. Attacks of wheezing −2.38 212.6 −5.41 185.0
5. Number of severe 

attacks

−2.55 236.1 −0.68 249.9

6. Duration of worst 

attack

8.13 294.6 9.01 238.1

7. Number of good days 4.01 52.5 3.44 16.4

8. Worse in the morning 11.30 22.3 12.47 27.8

Notes: In bold, fit residuals outside the range of −2.5/2.5; χ2 values with 
p-values<0.001. Adapted with permission from St George’s University of London. 
Available from: http://www.healthstatus.sgul.ac.uk/SGRQ_download/SGRQ% 
20Manual%20June%202009.pdf. Accessed September 02, 2020.27 

Abbreviation: SGRQ, St. George’s Respiratory Questionnaire.
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Discussion
The objective of this work was to determine whether the 
SGRQ could be an appropriate instrument to support the 
definition of clinical trial endpoints of symptom severity 
and activity limitations in COPD. The SGRQ “Activity” 
domain showed good measurement property overall. The 
main issue was the inclusion of two items in the scoring 
(“Sitting or lying still making feel breathless” and “Playing 
sports or game making feel breathless”). This finding was 
consistent with previous findings reported in the 
literature,12,22 that led to the creation of the SGRQ-C.12 

The examination of cross-cultural performances of the 
SGRQ “Activity” items showed a great variability in the 
responses to these items in different global regions.

The SGRQ ‘Symptoms’ domain showed good target-
ing, but some major issues related to its response scales, 
composition and reliability. An exploratory recoding of the 
response scale of the SGRQ “Symptoms” items led to 
some improvement in its measurement performance. Yet, 
it did not fully address the existing issues. A key question 
in this context is whether COPD symptoms map on 
a single continuum. Given the heterogeneity of COPD 

Figure 5 Person-threshold distribution of the SGRQ “Symptoms” domain after item recoding (Baseline visits from 5 trials, N=7,116). The top part of the figure (purple) 
shows the distribution of symptoms level in the sample, and the lower part (blue) shows the distribution of symptoms level in the SGRQ ‘Symptoms’ domain item 
thresholds. The blue diamonds corresponds to the “thresholds” between two adjacent item response categories (presented in Figure 6).

Figure 6 Thresholds map of the SGRQ “Symptoms” domain after item recoding (Baseline visits from 5 trials, N=7,116).
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symptoms, the SGRQ “Symptoms” score may reflect dif-
ferent symptomatic manifestations in a single composite 
index. While this kind of index can be useful, it does not 
fit in the measurement paradigm of the Rasch model. With 
this in mind, we explored the possibility of “unpacking” 
the SGRQ Symptoms items to create independent mea-
sures of three COPD symptoms: “Cough and sputum”, 
“Breathing difficulty” and “Wheezing attacks”. However, 
these tentative measures did not show satisfactory perfor-
mance, likely due to the limited number of items available 
in the SGRQ to characterize each symptom.

The findings of our analyses are consistent with pre-
viously published literature12,22 and highlight some interpre-
tation risks if the SGRQ “Symptoms” and “Activity” scores 
were used in clinical trials to measure symptom severity and 
activity limitations in patients with COPD, respectively. 
First, the SGRQ “Activity” domain covers a wide range of 
severity, by including a wide variety of activities, which was 
reflected by the breadth of the continuum resulting from the 
RMT analyses of this domain. While it is a strength for the 
versatility of use of the SGRQ, it may be an issue in the 
context of a clinical trial where the objective is to demon-
strate the benefit of a treatment in a targeted population. In 
a clinical trial sample where patients are rigorously selected, 
only a few items are well targeted to the very level of severity 
of these patients while certain items may be targeted for one 
severity range (eg, GOLD stage 1), it is another few items 
that will be relevant to another severity (eg, GOLD stage 2). 
Therefore, small improvements in the activity levels that may 
still be meaningful for patients may not be captured by the 
SGRQ “Activity” overall domain score because only one or 
two items are likely to change for them. Second, even though 
the cross-cultural examination of the SGRQ “Activity” 
domain did not identify a global region that was system-
atically different from the others, it revealed a substantial 
variation in how the patients respond to the SGRQ items 
depending on where they live. Hence, the generalizability of 
the SGRQ measurement properties across countries may be 
questioned, and, more importantly, for global clinical trials, 
the cross-cultural variability in the measurement of the tar-
geted concept could hinder the ability of the trial to detect 
a true treatment benefit.23 Finally, as it stands, the SGRQ 
“Symptoms” domain may generate results that are difficult to 
interpret, as it is composed of a heterogenous set of symp-
toms: if a change is observed in the SGRQ symptom score, it 
would not be possible to distinguish whether it is more an 
improvement in cough or sputum production, breathing dif-
ficulties, or wheezing attacks.

PRO endpoints, specifically about symptoms and activity 
limitations, are critical for the demonstration of the benefit of 
new treatments in COPD clinical trials. Our results indicated 
that the SGRQ may not be an appropriate instrument for this 
purpose. Other PRO instruments should therefore be identified 
for this purpose. An appropriate instrument to measure the 
impact of COPD on activity level in a clinical trial setting 
should focus on targeted activities, defined according to the 
targeted population severity. For symptoms, using specific 
measures of the various COPD symptomatic manifestations 
would allow changes in each type of symptoms to be effi-
ciently captured and meaningfully interpreted. Instruments 
such as the comprehensive cough and sputum assessment 
questionnaire (CASA-Q),24 or the Evaluating Respiratory 
Symptoms in COPD (E-RS:COPD),25 may be good candi-
dates for symptom severity measures in the context of clinical 
trials.

The examination of the measurement properties of the 
SGRQ using the RMT analyses conducted using these 
SGRQ data from phase III clinical trials came with some 
challenges and limitations. First, while pooling data from 
five large phase III trials created a dataset including thou-
sands of SGRQ assessments which led to precise statistical 
estimates in the Rasch model, most statistical indices and 
tests used in this setting are highly sensitive to sample size 
(eg, for fit to the Rasch model, or for exploration of DIF). 
Hence, any significance testing had to be considered with 
extreme caution. Secondly, our results were obtained from 
five trials with specific characteristics. The patients mostly 
had moderate to severe COPD and the percentage of male 
in our sample was slightly greater than in the general 
COPD population.26 Whether our results can be general-
ized, especially to patients with milder or very severe 
COPD, is an open question. Finally, our analyses focused 
on the cross-sectional measurement properties of the 
SGRQ Activity and Symptoms domains. Further analyses 
would be needed to inform their longitudinal measurement 
properties (ie, how appropriate is it to use them to char-
acterize a change in activity limitations or symptom sever-
ity) and the measurement properties of the third domain 
composing the SGRQ (Impact).

Conclusion
While the SGRQ could be a potentially relevant summary 
index of overall HRQoL, its use to specifically target 
symptom severity or activity limitations in clinical trials 
in COPD is not warranted. Hence, other relevant PRO 
instruments should be considered to be used along with 
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SGRQ to provide a holistic assessment of the health status 
of COPD patients in clinical research.
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