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ABSTRACT: The aim of the study was to obtain the general population norms for the
St. George9s Respiratory Questionnaire (SGRQ), a specific questionnaire for
respiratory diseases.
The IBERPOC project was a cross-sectional study of representative samples of the

general population aged between 40–69 yrs. The study sample was composed of 862
individuals. All participants considered as "probable cases" of chronic obstructive
pulmonary disease (COPD) (n=460) were eligible to complete the SGRQ and among
the rest of the nonprobable COPD participants (n=3,571), 10 individuals from each
defined age and sex group were eligible (n=402). Weights were applied to restore
general population representativity of the sample.
Mean forced expiratory volume in one second (FEV1) predicted was 89.4%

(SD=16.5%; range: 16–131%). Chronbach9s alpha coefficients were w0.7 in the
symptoms, activity and impact scales, andw0.9 in the overall scale. Symptom scale
score was significantly higher among males (11.6 versus 7.8; pv0.01) and activity scale
score was significantly higher among females (12.2 versus 14.6; p=0.04). In a multiple
linear regression model, respiratory diseases (asthma and COPD) and FEV1 % over
pred showed the strongest association with the SGRQ total score. Smoking, sex, age
and education were independently associated with the total SGRQ score.
These results indicate that individuals from the general population presented some

of the problems that are important when measuring health-related quality of life in
respiratory patients, and provide St George9s Respiratory Questionnaire norms, a
useful method for interpreting the St George9s Respiratory Questionnaire score in a
given patient or study samples.
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Yagüe Hospital, Burgos, **Pneumo-
logy Dept, La Princesa Hospital,
Madrid and ##Pneumology Dept, Vall
d9Hebron Hospital, Barcelona, Spain.

Correspondence: M. Ferrer, Health
Service Research Unit, Institut Muni-
cipal d9Investigació Mèdica, Carrer del
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Health-related quality of life (HRQL) has become
an important outcome in respiratory patients as
proved by the development of several respiratory
disease-specific HRQL questionnaires in recent years.
Among them, the St. George9s Respiratory Ques-
tionnaire (SGRQ) has become one of the most widely
used instruments for assessing HRQL in respiratory
patients, and has been translated into several lan-
guages [1–3]. The SGRQ has been used extensively in
descriptive [4–9] and therapeutic evaluation studies
(bronchodilator agents [10], oxygen therapy [11],
psychotherapy [12] and respiratory rehabilitation
[13]). However, this wide use is restricted mainly to
the research setting. HRQL measurements have a
number of drawbacks for use in a clinical practice.
In fact, interpretation of HRQL results has been
identified as one of the main barriers to generalizing
their use in the clinical setting.

Clinicians have only recently been confronted with
HRQL instruments and have not yet become familiar

with these results [14]. Comparisons with reference
norms are a popular method of interpreting several
clinical measures, such as general population-based
norms for children9s growth charts or healthy group-
based norms for spirometric values. Taking into
account the familiarity with this strategy, it could be
appropriate to facilitate the use of the SGRQ by
clinicians. General population norms have been
used for several HRQL questionnaires [15–19]. This
approach allows clinicians to compare individuals or
groups of patients with the distribution of scores [20].
If a 64-yr-old male who has received a score of 12 on
the SGRQ is examined, it might be asked: "How does
this score compare with expected values based on
samples of other 64-yr-old males?" Gauged against
a percentile distribution, this score can tell whether the
patient is at the median (50% with better scores and
50% with worse scores) or within the interquartile
range (scores from 25–75%) or below the fifth
percentile (w95% with better score). The percentile
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technique, understood as a departure from these
so-called norms, is easy to use and interpret.

The current study provides the first general
population-norms for a respiratory-specific HRQL
questionnaire. Data analysed here derive from the
IBERPOC (Epidemiological study of chronic obstruc-
tive pulmonary disease in Spain) project, which
was designed to estimate the prevalence of chronic
obstructive pulmonary disease (COPD) in Spain.
As described elsewhere [21, 22], IBERPOC is a general
population survey of noninstitutionalized indivi-
duals aged between 40–69 yrs, from seven Spanish
areas of different sizes and urban characteristics
representing a total population of 236,412 persons.
The aim of this article was to obtain reference
norms, general population- and healthy group-based
norms, for the SGRQ scores in order to facilitate its
interpretation.

Methods

IBERPOC is a cross-sectional study of a non-
institutionalized population from seven Spanish areas
of different sizes and urban characteristics. Details
on the IBERPOC survey methods have been described
previously [21, 22]. Briefly, a random sample pro-
portionally stratified by sex and age (40–49, 50–59,
60–69 yrs) was drawn from the 1991 local census
register in each site. Response rate was 69%, from a
total sample of 5,827 eligible individuals (932 refused
the interview and 860 could not be contacted). A
total of 4,035 participants were clinically assessed by
a pneumologist. Forced expiratory volume in one
second (FEV1) and forced vital capacity (FVC) were
measured by using standard techniques and based on
the results, participants were classified as probable or
nonprobable cases of COPD. Predicted values were
calculated according to the norms published by ROCA

et al. [23].
In order to avoid including patients with reversible

airway obstruction due to asthma [22], a bronchodi-
lator test was performed on all participants considered
as probable cases of COPD. Following the European
Respiratory Society criteria [24], diagnosis of COPD
was reserved for subjects with FEV1/FVC % over
predictedv88% in males andv89% in females if they
had never been diagnosed with asthma, and had a
negative bronchodilator test or, in the case of a
positive bronchodilator test, values after the challenge
still had to fulfil the criteria for bronchial obstruction.
From 464 probable cases of COPD, only 363 were
diagnosed as COPD patients. All participants con-
sidered as probable cases of COPD were eligible to
self-complete the Spanish version of the SGRQ. Four
of them refused to complete it and finally, information
from 460 probable COPD patients was obtained.
Among the remaining 3,571 participants classified
as nonprobable cases of COPD, 10 individuals from
each stratum (defined by sex, age and centre) were
systematically eligible to complete the SGRQ during
the medical visit (n=402).

Instruments of measure

The SGRQ is a standardized self-administered
airways disease-specific questionnaire divided into
three subscales: symptoms (eight items), activity (16
items), and impacts (26 items) [1, 25]. SGRQ scores
were calculated using score calculation algorithms
and missing data imputation (if total number of
missing items was f10) recommended by its deve-
loper (P.W. Jones, St George9s Hospital Medical
School, London, UK, personal communication). For
each subscale and for the overall questionnaire, scores
range from zero (no impairment) to 100 (maximum
impairment).

A standard questionnaire was administered by
the pneumologist to obtain information on age,
sex, marital status, education, social class, smoking
behaviour and respiratory diseases. Specifically, the
participant was classified as asthmatic if they reported
having been diagnosed with asthma by a physician.
Information obtained on social class was based on
an adaptation of the British Registrar General9s
classification [26].

General population-based norms

To estimate the SGRQ general population-based
norms, a database was constructed including all of
the 862 participants who completed the SGRQ. As
a nonproportionally stratified sample design was
applied (all probable cases of COPD were eligible to
self-complete the SGRQ, while among the nonprob-
able cases of COPD only 10 individuals from each age
and sex stratum were systematically eligible), weights
that contain the inverse probability that the observa-
tion was included, due to the sampling strategy, were
applied. Correcting the oversampling of probable
COPD cases (53% of the analysed sample), was con-
ducted to make the samples9 age, sex and prevalence
of probable cases of COPD comparable and balanced
with the corresponding distributions for Spain, as
determined by the 1991 census. After weighting the
percentage of probable COPD cases was 11%, exactly
the same percentage obtained in the whole sample of
4,035 individuals from the general population.

Healthy group-based norms

To obtain the healthy group-based norms, the
following exclusion criteria were applied: 1) diagnosis
of COPD (n=363); 2) history of asthma (n=82); 3)
history of nonspecific chronic lung disease or FEV1 %
over pred v80% (n=110). From the 862 participants
who completed the SGRQ, only 307 were included
in the healthy group.

Data analysis

The general population database containing the 862
weighted participants with SGRQ information was
used for all the analyses presented here except where
the sample was constructed by using subsamples of
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patients with COPD, participants with history of
asthma and healthy group members.

Distribution characteristics, the percentage of pati-
ents with missing information, and reliability estimates
were calculated for each SGRQ scale. Internal consis-
tency of each scale was assessed by the Cronbach9s
alpha coefficient. Scaling success rates were computed
as the percentage of items within a scale which had a
greater correlation with their hypothesized scale, than
with the other scales.

Analysis of variance and t-test were used to
compare SGRQ scores between groups defined
by sociodemographical or functional characteristics.
Descriptive statistics of the SGRQ scores (including
mean, standard deviation (SD) and percentiles) were
calculated separately for six different age and sex
groups. Multivariate linear regression was used to
identify variables associated with total SGRQ score.
Continuous variables such as age and FEV1 % over
pred were centred, that is, the variable included in
the model was constructed by subtracting its mean
value to the original variable. The regression coeffi-
cient obtained using this method was directly applic-
able to a theoretical subject with FEV1 % over pred
and age, equal to the sample mean.

Reliability estimates of the SGRQ scale scores such
as scaling success rate and Cronbach9s alpha coeffi-
cient were calculated separately for probable and
nonprobable cases of COPD, using the Multitrait

Analysis Program (MAP) [27], since it is not possible
to apply weights with this package.

Results

Table 1 shows sociodemographical and lung func-
tion characteristics of the general population studied.
Almost one-quarter reported being smokers, another
one-quarter former smokers, and the other one-half
of the sample nonsmokers. Mean FEV1 % over pred
was 89.5% (SD=16.5%), ranging between 16–131%.
Differences by sex were significant: females were more
educated, fewer were smokers, and suffered COPD
less frequently. Distribution characteristics of the
SGRQ scale scores are shown in table 2. As expected
in a general population, since the majority of people
have no respiratory problems, score distributions were
clearly nonsymmetrical. For instance, on the activity
scale, only one participant obtained the worst pos-
sible score, while 43% had the best. Less than 15%
of individuals presented some missing item in the
questionnaire, and missing score information was
reduced to 1% of participants. High scaling success
rate was achieved by most scales, ranging from
71.9–94.2. Cronbach9s alpha coefficients were w0.7
in the symptoms, activity and impact scales andw0.9
in the overall scale.

Mean SGRQ scale scores in the general population

Table 1. –Characteristics of the general population weighted sample

Characteristics All M F

Patients n 862 533 329
Sex

M 48.5
F 51.5

Age yrs
40–49 36.1 35.3 36.8
50–59 32.4 33.2 31.8
60–69 31.5 31.6 31.4

Education
High school or University 42.5 48.8 65.3
Primary school or no education 56.7 51.2 34.7

Social class (occupations)#

I–II (professional/intermediate) 18.1 23.2 13.1
III (skilled nonmanual) 32.0 30.7 33.2
IV–V (manual) 49.8 40.1 53.7

Smoking behaviour
Never smoker 52.7 25.4 78.3
Former smoker 24.1 41.5 7.8
Smokerw20 pack-yrs 13.1 24.1 2.9
Smoker f20 pack-yrs 10.0 9.0 10.9

Respiratory diseases
COPD 10.2 16.0 4.8
Asthma 3.6 3.8 3.4

Spirometric results
FVC mL 3454.5¡877.7 4024.7¡795.5 2916.9¡552.2
FEV1 mL 2578.6¡726.4 2959.5¡762.8 2219.5¡459.7
FVC % over pred 90.3¡13.8 87.0¡13.8 93.5¡13.1
FEV1 % over pred 89.5¡16.5 84.9¡17.8 93.7¡13.8
FEV1/FVC % over pred 99.2¡11.1 96.6¡12.0 101.6¡9.4

Data are presented as % or mean¡SD unless otherwise stated. M: male; F: female; COPD: chronic obstructive pulmonary
disease; FVC: forced vital capacity; FEV1: forced expiratory volume in one second. #: social class based on an adaptation of
the British Registrar General9s Classification [26].
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weighted sample according to sociodemographical
characteristics, smoking behaviour and FEV1 % over
pred are presented in table 3. Symptoms scale score
was significantly higher among males (11.6 versus
7.8; pv0.01) and activity scale score was significantly
higher among females (12.2 versus 14.6; p=0.04).
SGRQ scores were significantly higher in older
groups for all scales; total SGRQ scores were twice
for individuals aged 60–69 yrs than for those aged
39–49 yrs (11.6 versus 5.8; pv0.01). Groups indicat-
ing lower education and social class also presented
significantly higher scores for all scales. Smokers
presented significantly higher scores only for symp-
toms and impacts scales. SGRQ scores also worsened
in a statistically significant manner as FEV1 % over
pred decreased.

In the multiple linear regression model (table 4),
respiratory diseases (asthma and COPD) and FEV1

impairment showed the strongest positive association
with HRQL deterioration. The regression coefficient
of the COPD term was not significant but remained
in the model because interaction of COPD and FEV1

% over pred was statistically significant. Taking into
account that FEV1 % over pred was centred, this
nonstandardized coefficient (B=-0.19) indicates FEV1

% over pred values lower than the observed mean
(90%), i.e. FEV1 impairment has a higher impact
on HRQL of COPD patients. Interaction of age with
asthma was also statistically significant, indicating
that individuals suffering from asthma had greater
worsening with age, when older than the observed
mean (53.7 yrs). COPD and asthma showed a similar
impact on the total SGRQ score if all the disease-
related characteristics remained stable. For instance,
an individual aged 50 yrs, with FEV1 % over pred of
40, suffering from COPD would increase the total
score by 10.72 points ((1.22)z((40–90)6(-0.19)). If
the individual suffered from asthma, the score would
increase by 9.47 points ((13.91)z((50–53.7)6(1.2)).

Smoking was independently and positively asso-
ciated with the total SGRQ score: participants who
reported being current smokers showed around three

points more (worse HRQL) than those who reported
having never been smokers. Sex, age and education
showed a statistically significant effect on the total
SGRQ. Females presented two points more than
males, and individuals with primary school or lower
studies had 1.4 points more than individuals with a
higher level of education. Finally, in contrast to what
is observed in the bivariate analysis, differences in
SGRQ total scores by social class disappeared and
this variable was not included in the model.

Tables 5 and 6 show percentiles of the SGRQ scale
scores by age to be used as general population
reference norms for males and females, respectively.
In general, younger age groups presented lower scores
(better) in all the scales for both sexes. Impact was the
scale that showed the steepest gradient by age. The
easiest way for a clinician to use these results is to
locate an individual patient9s SGRQ score within the
percentile distribution shown for that patient9s age
and sex. Hence, for a 64-yr-old, COPD male patient
with an SGRQ total score of 12, one can find in the
column corresponding to males with age of 60–69 yrs
(see third column of table 5, in the subsection of total
scores), that this score is located on percentile 60.
It means that 40% of the corresponding age-sex group
were above this score (worse HRQL), and 60%
were below (better HRQL), indicating a low impact
of COPD on the HRQL, because it was closest to
the middle of the distribution. Whereas a 45-yr-old
male patient with the same score would be above the
90th percentile (see first column of table 5, in the sub-
section of total scores), indicating a higher impact of
COPD on the HRQL: at least 90% of the comparable
individuals from the general population score better.

Table 7 shows SGRQ scores for males and females
separately in the subsample of COPD patients, parti-
cipants with history of asthma and healthy group
members. Healthy females presented significantly
higher (worse) scores than males for all the scales
except symptoms. In contrast, no sex differences
were observed between patients, except for symptoms
scores, among those with COPD. Female COPD

Table 2. –Distribution characteristics and reliability estimates of the St George9s Respiratory Questionnaire scales in the
general population weighted sample

Symptoms Activity Impacts Overall

Mean 9.67 13.40 4.73 8.41
SD 13.24 17.63 9.92 11.33
Observed range 0–92.8 0–100 0–79.7 0–83.4
% with worst possible score (floor) 0.0 0.3 0.0 0.0
% with best possible score (ceiling) 41.2 43.5 59.5 21.1
% with missing data# 2.0 7.6 9.6 13.2
% with missing score} 1.2 1.2 1.2 1.2
Cronbach9s Alphaz

Probable case of COPD 0.77 0.90 0.89 0.95
Nonprobable case of COPD 0.73 0.84 0.87 0.91

Scaling success rate %z

Probable case of COPD 81.3 84.4 92.3 88.0
Nonprobable case of COPD 87.5 71.9 94.2 86.0

n=862. COPD: chronic obstructive pulmonary disease. #: percentage of individuals with at least one missing item; }:
percentage of individuals with missing score after handling missing data recommended by authors was applied; z: calculated
separately for probable and nonprobable cases of COPD by using Multitrait Analysis Program because it is not possible to
apply weights with this package.
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patients scored significantly lower than male pati-
ents (12.4 versus 22.6, pv0.01). Although differences
between COPD and asthma patients were observed,
95% confidence intervals are wide and they do not
reach statistical significance.

Discussion

To the best of the authors9 knowledge, this is the
first study to obtain general population-based norms
for a respiratory disease-specific HRQL question-
naire, and contrasts with the wide use of this
interpretation strategy by other generic or disease-
specific HRQL questionnaires [15–19]. Researchers
involved in respiratory disease-specific HRQL ques-
tionnaires have paid more attention to other inter-
pretation approaches such as the definition of the
minimal important difference [25, 28, 29], which is
mainly useful for the design and analysis of clinical
trials. The findings of this study contribute to

developing the understanding of the performance of
the SGRQ in the general population, by providing
summary statistics on the SGRQ scores for different
subgroups. These summary statistics are based on a
general population sample of 862 individuals, and
provide the most reliable SGRQ norms available for
the age groups studied.

Normative values based on the general population
have been reported separately for males and females,
and for age groups, because HRQL is influenced
by age and sex [15, 18, 19]. SGRQ scores were sig-
nificantly higher (worse) among older groups of the
general population. This finding is not surprising,
since many individuals from older age groups may
suffer from respiratory diseases and/or other chronic
conditions. Moreover, despite the assumption that
SGRQ measures specifically the HRQL impact of
respiratory diseases, it has been demonstrated that
it may also reflect the impact of comorbidities on
the HRQL of COPD patients [30]. As expected, tak-
ing into account differences in respiratory disease
prevalence, the pattern of HRQL impairment showed
differences by sex. Females presented fewer respira-
tory symptoms than males in the general population,
and this difference disappeared among the healthy
group. Females also showed higher activity scores
(worse). However, this difference remains in the
analysis restricted to the healthy group, indicating
that sex differences in activity scores are partly
independent of respiratory disease prevalence. Further-
more, supporting this finding, total SGRQ score
was statistically higher (worse) among females after
adjusting for COPD, asthma and disease-related
variables. Differences in SGRQ scores by social class
disappeared after adjustment for demographical and
respiratory disease-related variables, but differences

Table 4. –Adjusted associations between St George9s
Respiratory Questionnaire total score (dependent variable)
and respiratory disease-related variables in the general
population weighted sample

B Beta p-value

COPD 1.22 0.03 0.40
Asthma 13.91 0.18 **
FEV1 % over pred# -0.13 -0.21 **
Interaction of COPD and

FEV1 % over pred
-0.19 -0.11 **

Smoking behaviour
Never smoker
Former smoker -0.08 0.00 0.91
Smoker f20 pack-yrs 2.60 0.09 **
Smokerw20 pack-yrs 2.36 0.08 0.02

Sex 1.7 0.10 **
Age# 0.1 0.11 **
Education 1.4 0.08 0.02
Interaction of

age and asthma
1.2 0.13 **

Constant 5.0 **

B: nonstandardized coefficient; Beta: standardized coeffi-
cient; COPD: chronic obstructive pulmonary disease; FEV1:
forced expiratory volume in one second. n=862. #: centred.
Coefficient of determination: R2

=0.19, adjusted R2
=0.18.

**: pv0.01.

Table 3. –Mean St George9s Respiratory Questionnaire
scale scores by demographical and clinical characteristics
in the general population weighted sample

Symptoms Activity Impacts Overall

Sex
M 11.62 12.17 5.23 8.60
F 7.82 14.58 4.26 8.23
p-value v0.001 0.043 0.15 0.63

Age yrs
39–49 7.97 9.33 2.69 5.78
50–59 8.74 13.48 4.55 8.19
60–69 12.54 17.95 7.23 11.61
p-value v0.001 v0.001 v0.001 v0.001

Education
High school

or more
8.54 9.26 3.10 6.05

Primary school or
no education

10.45 16.53 6.02 10.20

p-value 0.03 v0.001 v0.001 v0.001
Social class
(occupations)#

I-II (professional/
intermediate)

9.55 9.46 2.96 6.23

III (skilled
nonmanual)

7.92 10.19 3.14 6.27

IV–V (manual) 10.29 15.93 5.64 9.79
p-value 0.07 v0.001 v0.001 v0.001

Smoking behaviour
Never smoker 7.49 13.63 4.16 7.81
Former smoker 9.58 13.19 5.50 8.69
Smoker f20

pack-yrs
12.99 11.58 3.38 7.76

Smokerw20
pack-yrs

16.12 14.20 6.59 10.76

p-value v0.001 0.74 0.04 0.09
FEV1 % over pred

FEV1 % ¢100 5.39 9.33 2.33 5.14
90f FEV1 %v100 8.23 9.17 2.80 6.01
80f FEV1 %v90 9.12 13.94 4.68 8.47
FEV1 %v80 16.20 21.14 9.27 14.30
p-value v0.001 v0.001 v0.001 v0.001

M: male; F: female; FEV1: forced expiratory volume in one
second. n=862. #: social class based on an adaptation of the
British Registrar General9s Classification [26].
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by education level remained. All these results toge-
ther with the metric characteristics obtained (low
percentage of missing items and good reliability)
contrast with the assumption that normative values
are not appropriate for disease-specific questionnaires,

because they can be used validly only in people
suffering from the disease.

General population-based reference norms are the
approach used for height and weight in the assessment
of paediatric growth, with both diseased and healthy

Table 5. –Percentiles (P) and means with SD of the St
George9s Respiratory Questionnaire (SGRQ) scale scores
by age

Age yrs

40–49 50–59 60–69

Symptoms
P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 4.42
P40 0.0 0.0 6.82
P50/median 4.24 6.88 11.88
P60 9.46 9.55 15.16
P70 12.17 12.71 23.43
P80 16.44 16.44 29.11
P90 25.32 32.48 42.30
P95 32.60 42.79 49.93

Mean¡SD 8.83¡12.41 10.34¡14.35 16.13¡16.77
Activity

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 0.0
P40 0.0 0.0 0.0
P50/median 0.0 5.97 11.16
P60 5.96 11.21 16.87
P70 11.21 17.32 22.60
P80 17.12 25.45 35.19
P90 23.13 36.93 47.69
P95 29.31 47.61 60.37

Mean¡SD 7.76¡11.15 12.69¡16.59 16.28¡20.41
Impacts

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 0.0
P40 0.0 0.0 0.0
P50/median 0.0 0.0 2.30
P60 0.0 3.55 4.77
P70 0.0 5.47 7.75
P80 5.03 9.22 16.01
P90 9.48 14.60 22.84
P95 15.10 22.27 38.77

Mean¡SD 2.82¡6.73 4.99¡8.90 8.14¡14.12
Total

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 1.13
P30 1.65 2.08 2.08
P40 1.95 3.66 4.54
P50/median 2.72 5.48 6.98
P60 3.67 6.60 11.40
P70 6.56 8.75 14.13
P80 9.71 15.93 19.58
P90 11.65 23.34 30.64
P95 22.62 29.97 46.58

Mean¡SD 5.49¡7.72 8.41¡10.74 12.17¡14.89

Data are presented as SGRQ scale scores unless otherwise
stated. Males from the general population weighted sample
(n=533).

Table 6. –Percentiles (P) and means with SD of the St
George9s Respiratory Questionnaire (SGRQ) scale scores
by age

Age yrs

40–49 50–59 60–69

Symptoms
P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 0.0
P40 0.0 0.0 2.32
P50/median 4.42 4.24 4.42
P60 6.75 8.80 8.13
P70 8.80 9.69 9.54
P80 12.17 14.08 14.29
P90 18.79 19.28 28.18
P95 39.21 23.76 44.79

Mean¡SD 7.24¡10.85 7.09¡8.88 9.24¡13.43
Activity

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 0.0
P40 0.0 0.0 5.96
P50/median 5.25 6.21 12.19
P60 11.41 12.27 17.84
P70 17.12 23.28 29.31
P80 20.28 29.31 41.61
P90 35.17 35.47 47.69
P95 41.08 54.42 67.02

Mean¡SD 10.81¡13.99 14.29¡17.43 19.36¡22.62
Impacts

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 0.0
P30 0.0 0.0 0.0
P40 0.0 0.0 0.0
P50/median 0.0 0.0 0.0
P60 0.0 3.55 3.55
P70 1.90 3.55 4.06
P80 4.06 7.17 8.35
P90 10.67 10.64 15.43
P95 14.38 20.43 43.03

Mean¡SD 2.62¡5.63 4.10¡7.64 6.38¡13.25
Total

P5 0.0 0.0 0.0
P10 0.0 0.0 0.0
P20 0.0 0.0 1.28
P30 0.80 1.78 2.17
P40 2.17 2.82 3.34
P50/median 3.75 4.44 4.26
P60 5.81 8.35 9.37
P70 7.38 10.92 13.28
P80 10.95 13.04 17.76
P90 15.40 17.93 25.96
P95 21.04 31.46 49.99

Mean¡SD 6.09¡7.41 7.97¡9.35 11.05¡14.83

Data are presented as SGRQ scale scores unless otherwise
stated. Females from the general population weighted
sample (n=329).
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persons being represented in the reported distribution.
The use of percentiles to describe the distribution does
not require assumptions of normal distributions and
makes it possible to interpret the SGRQ scores:
1) provides information on the amount of HRQL
impairment of an individual or a group by comparing
the score obtained, with the distribution of scores of
the corresponding population; 2) difference in per-
centile position may help to determine the size of score
differences, observed either in a patient over time or
between patients. Following the example used in the
results section (two males with exactly equal total
SGRQ score, 12 points, but different age); the wide
distance observed between these two COPD patients
in the general population norms (30 percentiles, from
percentile 60 for the 64-yr-old patient to percentile 90
for the 45-yr-old patient) clearly suggests a different
HRQL level despite having the same score.

Reference norms used in biological parameters,
such as serum creatinine or FEV1, are obtained
from samples composed only of healthy individuals.
Describing the healthy population by using percentiles
makes no sense because its distribution is very narrow
(the value of most percentiles would be zero) and
would not be informative. However, comparisons
with healthy population-based norms could be useful
to interpret HRQL scores, by using them mainly as
the reference for the minimum level of impairment.
Although the SGRQ is constructed in such a way
that a score of zero indicates no HRQL impairment,
even persons who do not suffer from respiratory
diseases will very seldom score the minimum on all
items. Following again the example described earlier
of 12 points on the SGRQ total score, compared with
the healthy male group it is around seven points
higher than the mean of 4.84 points. Therefore, a
simple comparison between a patients9 score and
zero (the minimum attainable score) will overestimate
the impairment on HRQL. Furthermore, for the

64-yr-old COPD male patient in the present study,
despite 12 being statistically higher than 4.84 (95%
confidence interval (CI): 4.05–5.63), the position almost
in the middle of the distribution of his age and sex
corresponding to the general population (percentile
60) suggests a low impact of COPD on HRQL. Thus,
information from percentile distributions of the
general population and healthy group-based norms
is complementary for most interpretative purposes.

This study has some aspects on generalization that
merit comment. First, general population representa-
tiveness, because the participation rate was acceptable
(69%) but not 100%. Nonrespondent individuals are
usually the healthiest, and thus, if scores presented
here were different from the "true norm", they might
be unrealistically high. However, statistical weights
were applied to bring the age, sex and prevalence
of probable cases of COPD distributions into balance
with those of the general population to minimize
this effect. Second, because this study included only
individuals aged from 40–69 yrs, no reference data
were obtained for individuals outside this range.

An important issue regarding the reference scores
presented herein is whether they are only useful
for comparisons with Spanish populations or are
more widely applicable. Considering that percentiles
were stratified by age and sex, they are useful for
comparisons with different populations presenting
whatever age or sex structure. Although no large
differences by country in reference scores are expected
they are uncertain. In fact, SGRQ scores reported
by SPENCER et al. [31] for 74 English subjects with no
history of respiratory disease were quite similar to
those observed in the present study for comparable
healthy individuals from Spain, except for symptoms.
Significantly lower symptom scores were obtained
for healthy Spanish compared with English subjects
(12; 95% CI: 9–15). This difference could reflect a
true difference by country in terms of respiratory

Table 7. –Distribution characteristics of the St George9s Respiratory Questionnaire (SGRQ) scores according to sex in the
subsample of chronic obstructive pulmonary diseas (COPD) patients, participants with history of asthma and healthy group

n Symptoms Activity Impacts Overall

Healthy individuals
M 143 7.63¡10.83

(6.28–8.99)
7.10¡10.48
(5.78–8.41)

2.36¡5.02
(1.73–2.99)

4.84¡6.30
(4.05–5.63)

F 164 6.49¡9.57
(5.46–7.51)

13.13¡15.73
(11.45–4.81)

3.47¡7.66
(2.65–4.29)

7.14¡8.83
(6.19–8.08)

p-value# 0.18 *** * ***
COPD Patients

M 275 22.55¡18.01
(18.28–26.82)

24.28¡23.24
(18.75–29.81)

12.82¡15.94
(9.03–16.60)

18.18¡16.68
(14.21–22.15)

F 78 12.43¡13.9
(6.59–18.27)

19.52¡25.45
(8.83–30.20)

8.05¡13.11
(2.54–13.55)

12.55¡15.61
(6.00–19.10)

p-value# ** 0.42 0.21 0.17
Asthma

M 39 32.82¡25.46
(20.34–45.28)

29.24¡25.91
(16.56–41.92)

16.45¡16.92
(8.16–24.74)

23.15¡19.52
(13.6–32.70)

F 43 26.34¡20.42
(16.19–36.49)

29.53¡26.69
(15.26–43.80)

15.61¡19.53
(5.89–25.33)

21.68¡20.68
(11.39–31.97)

p-value# 0.44 0.98 0.89 0.84

Data are presented as mean¡SD (95% confidence interval) unless otherwise stated. M: male; F: female. #: comparison
between SGRQ score from M and F. *: pv0.05; **: pv0.01; pv0.001.
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symptoms. It is important to consider the possible
lack of comparability with the English questionnaire
for the symptom items, despite the validity study of
the Spanish version suggesting that it was concep-
tually equivalent to the original [2].

Notwithstanding such limitations, this work
examines the distribution of age and sex with the
St George9s Respiratory Questionnaire score and pre-
sents a useful method for interpreting a St George9s
Respiratory Questionnaire score against reference
standards based on a general population study.
The use of percentiles as a way of evaluating the
range of scores for age and sex categories gives
the clinician and researcher a method of comparison
that takes into account these factors. It also considers
to what extent age, sex and related variables are
determinants of either health-related quality of life
impairment, or the respiratory diseases. The results
of this study indicate that the individuals from the
general population shared some of the complaints
which are relevant when measuring health-related
quality of life in respiratory patients, showing that the
use of the minimum theoretical score of a respiratory-
specific health-related quality of life questionnaire,
as a point of reference or a "true zero", may
be inappropriate. The distributions presented here
provide useful reference values for clinicians or
investigators who use the St George9s Respiratory
Questionnaire to assess the health-related quality of
life of their patients or study samples.

Acknowledgements. The authors would like
to thank the following participating bodies.
Organizing institution: Sociedad Española de
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tor SEPAR (Cáceres): J.F. Masa Jiménez,
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