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ABSTRACT: The St George's Respiratory Questionnaire (SGRQ) was designed to
measure quality of life (QoL) in obstructive pulmonary disease. Its reliability, validity
and sensitivity have been demonstrated. The aim was to develop a Swedish version of
the SGRQ and to confirm its scaling and clinical properties.

The SGRQ was adapted for Swedish conditions following a translation-backtrans-
lation procedure. The psychometric and clinical evaluation included 68 patients with
chronic obstructive pulmonary disease (COPD). Supplementary QoL, clinical and
physiological data were collected. A follow-up study was performed 1 yr later. Corre-
lation analysis used a multitrait-multimethod model. Internal consistency reliability
and discriminant validity were documented by performing a multitrait analysis.

The results confirmed expected levels of associations. Correlation coefficients
between the SGRQ total score and the Sickness Impact Profile Total score (a generic
health measure), forced expiratory volume in one second (FEV1) and 6 min walking
distance were 0.69, -0.42 and -0.61 respectively. The pattern of correlations in the
Swedish data set was very similar to that of the original. The stability of the SGRQ
scores was confirmed at follow-up after 1 yr. The reliability was satisfactory, with
Cronbach's alpha coefficients >0.80 for the SGRQ and its subdimensions.

In conclusion, the Swedish version of the St George's Respiratory Questionnaire is
reliable, valid and compares well with the corresponding tests of the original version.
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Impaired lung function in chronic obstructive pulmon-
ary disease (COPD) leads to dyspnoea and to impaired ex-
ercise tolerance, and this in turn influences patients' qual-
ity of life (QoL) [1]. The importance of measuring QoL in
COPD is no longer questioned today [2], and both generic
and disease-specific questionnaires are applied. There is a
clear advantage in assessing basic aspects of health by
generic measures, but these carry the risk of not being able
to detect small changes in health status [3, 4]. Therefore,
disease-specific questionnaires have been developed. One
of these, the St George's Respiratory Questionnaire (SGRQ),
presented by Jones and co-workers in 1991 [5, 6], has been
translated into a number of languages [7] and used in sev-
eral studies including patients with COPD.

The aim of this study was to develop a Swedish version
of the SGRQ and to confirm its basic psychometric pro-
perties, reliability and validity, and to compare it with the
corresponding tests of the original version.

Materials and methods

Translation procedure

The translation followed an established forward-back-
ward translation procedure, with independent translations
and counter-translation. First, three independent translations

For editorial comment see page 5.

the Swedish Council for Social Research.

(the authors C-PE., M.S. and one psychologist) were
pooled to a common version for back-translation into
English by a translator whose native language was British
English. The back-translation was almost identical to the
source instrument. The final test version was then pilot
tested in 10 patients with COPD and found to be well
accepted and easy to fill in.

Design

A cross-sectional sample of patients with COPD was
recruited, stratified according to severity of disease and
examined extensively by clinical, physiological and QoL
measures. All tests were performed in 1 day. A longitudi-
nal follow-up was scheduled 12 months later. The design
of the study was approved by the local Ethics Committee.

Patients

Details of procedures, patient selection and patient cha-
racteristics have been reported elsewhere [8]. Sixty eight
patients with COPD were recruited from the Department
of Pulmonary Medicine, Sahlgrenska University Hospital,
Goteborg, Sweden. All of the patients were current smo-
kers or former smokers with a consumption of at least 10
pack-years. Exclusion criteria were disabling or severe
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diseases other than COPD or co-existence of other causes
of impaired pulmonary function such as asthma. No pati-
ent was in an acute exacerbation phase of the disease at
the time of investigation. The patients were stratified to
three groups to give about equal representation of forced
expiratory volume in one second (FEV1), using the groups
FEV1 <30% predicted, FEV1 30-50% pred FEV1 50-80%
pred. At follow-up, 52 patients (76.5%) participated.
Among the 16 drop-outs, three patients had died, two had
moved and 11 felt too tired to go through with the study or
de-clared no interest.

In addition to the patient group, a "risk group" of 13
smokers or former smokers with spirometrical signs of
COPD was included in the study design. All of these sub-
jects considered themselves as healthy and had consequ-
ently never seen a doctor because of pulmonary symptoms.
They were recruited from a study of spirometrical data in
the population and underwent the same investigations as
the patients. Data received from this risk group have been
used in the present study of psychometric properties of the
SGRQ.

Physiological measurement

Routine spirometry was performed with a Vitalograph
spirometer (Selefa, Buckingham, Ireland) before and 15
min after inhalation of 1 mg terbutaline to reach optimal
standardization. Transfer factor of the lung for carbon dio-
xide (7L,c0) was measured with the single-breath method.
Values for prediction were those described by BercLunp et
al. [9] and Satorine [10], respectively. Arterial blood gases
(partial pressure of oxygen (P0O,) and partial pressure of
carbon dioxide (PCO,)) were measured in patients with an
FEV1 <50% pred. Finally, a 6 min walking distance test
(6MWD) was performed following standardized instruc-
tions [11].

Clinical measurements

The clinicians' opinion on the health of the patients was
expressed by the Karnofsky Performance Status scale (KPS)
[12]. It has a range from 0-100, where O equals dead and
100 means normal. Days in hospital during the last 12
months were counted from hospital records.

QoL questionnaires

The SGRQ. This has 76 items divided into three sections:
Symptoms (problems caused by specific respiratory symp-
toms); Activity (restriction of activity by dyspnoea); and
Impacts (impact on everyday life caused by the disease).
Every item has a predetermined weight. Component scor-
es are calculated for each of the three sections and a total
score is derived including all items. The scores range from
0-100% of possible distress. Thus a low score indicates
good health. Recently, reference scores have been ob-
tained from subjects with no history of respiratory disease
(P-W. Jones, personal communication).

The Sickness Impact Profile (SIP). Functional status was
measured by an extensively validated Swedish version of
the SIP [13, 14]. It is a well-known, generic health status
questionnaire, constructed to facilitate comparisons bet-

ween different health conditions over a range of important
functional aspects. It consists of 136 weighted items, group-
ed into 12 categories: ambulation (A); body care and move-
ment (BCM); mobility (M); emotional behaviour (EB);
social interaction (SI); alertness behaviour (AB); commu-
nication (C); work (W); sleep and rest (SR); eating (E);
home management (HM); and recreation and pastimes
(RP). The scale scores are expressed as a percentage of
maximum dysfunction to form a 0-100 scale. A score of 0
indicates no dysfunction, a score 0—10 indicates slight to
moderate dysfunction and a score >10 marked dysfunc-
tion. The scores of the categories A, BCM and M form a
physical dimension (Physical) and categories EB, SI, AB
and C form a psychosocial dimension (Psychosocial). All
12 categories are included in an overall SIP score.

Emotional distress, the Hospital Anxiety and Depression
scale (HAD). A previously tested Swedish version of the
HAD [15, 16] was used to assess emotional status. The
HAD scale is specifically developed for the detection of
anxiety and depression in patients with somatic condi-
tions. It consists of 14 items and gives separate scores for
anxiety and depression. Higher scores indicate more emo-
tional distress.

Emotional wellbeing, the Mood Adjective Check List
(MACL). The MACL measures emotional wellbeing [17].
We used a shortened 38 item version covering three basic
dimensions of mood: pleasantness/unpleasantness; activa-
tion/deactivation; and calmness/tension. The scores from
all items form an overall MACL score. In this scale, higher
scores indicate a more positive emotional state.

Global health rating. At the follow-up 12 months later the
patients indicated their perceived health on a seven-point
categorical scale (excellent health = 0, very bad health =
6).

Analysis methods

To be considered reliable, the measurement error of the
Swedish SGRQ should be small. We assessed the internal
consistency reliability by calculating the Cronbach's o
coefficient. According to conventional rules, it should at
least exceed 0.70. To be considered valid, the Swedish
SGRQ should measure QoL in COPD. To document this,
we performed correlation analyses between data from the
SGRQ measure and established QoL instruments and clin-
ical and physiological variables. The anticipated results
included: 1) correlation in the expected direction with the
SIP, KPS and global health rating, and with clinical and
physiological data (concurrent validity); 2) stronger corre-
lations between variables measuring related phenomena,
for instance SGRQ activity and 6MWD or SIP Physical
score (convergent validity), and weaker between variables
not directly related, for instance SGRQ activity and
MACL or SIP Psychosocial score (discriminant validity);
3) a similar pattern of correlations in the original and
Swedish versions (measurement equivalence); and 4) an
invariant pattern of correlations in the baseline and fol-
low-up data sets (stability). Both parametric and nonpara-
metric (Spearman) correlations were calculated. As no
major discrepancies were found, Pearson's correlation co-
efficients are reported throughout.
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Scaling properties of the Swedish SGRQ were tested
with the revised Multitrait Analysis Program [18]. This
gives items and scales descriptive statistics, scales internal
consistency estimates, item scale correlations and scale-
to-scale correlations based on raw data. Item internal con-
sistency is conventionally supposed to be satisfactory if
the correlation between the item and its scale is at least
0.40. Item discriminant validity is the correlation between
the item and the other scales. It should ideally be lower
than the correlation between the item and its own scale
(scaling success). In this test, the 13 patients in the risk
group with mild COPD detected in a spirometry screening
were included.

Results

Patients

Baseline characteristics and QoL data are given in table
1. Fifty four per cent of the patients were former smokers

Table 1. — Baseline characteristics and quality of life

scores of the study group (n=68)

Characteristic Mean (sp) Quality of life =~ Mean (sp)

scale

Age yrs 64.6 (6.8) SGRQ Symptoms 54.5 (24.9)

FEV1 % pred 39.9 (17.0) SGRQ Activity 60.7 (20.9)

FEV1 12.6 (14.1) SGRQ Impacts 34.5(19.8)
reversibility %

VC pred 66.6 (18.9) SGRQ Total 46.0 (18.3)

TL.CO % pred 33.9(22.5) SIP Physical 7.8 (8.9)

6MWD m 260.7 (95.7) SIP Psychosocial 6.8 (9.1)

KPS 71.8 (11.1) SIP Overall 8.5(8.1)

Days in hospital* 6.1 (16.3) MACL Total 3.0 (0.62)

Disease duration 7.6 (4.7) HAD Anxiety 5.2 (4.5)
yrs

Pack-years n 37.3(16.1) HAD Depression  4.4(3.8)

FEV1: forced expiratory volume in one second; % pred: per-
centage of predicted value; VC: vital capacity. 7L,CO: transfer
factor of the lung for carbon monoxide; 6BMWD: 6 min walking
distance; KPS: Karnofsky Performance Status; SGRQ: St
George's Respiratory Questionnaire; SIP: Sickness Impact Pro-
file; MACL: Mood Adjective Check List; HAD: Hospital Anxi-
ety and Depression scale; *: days in hospital during the last 12
months.

and all others were current smokers. Sixty three per cent
were males. Blood gases were measured in 55 patients.
Mean (sp) PO, was 9.6 (1.2) kPa. Only eight patients had a
Po, <8 kPa and only five of these received home oxygen.
Data on days in hospital were skewed. Forty eight patients
had none and the remainder had 1-90 days in hospital dur-
ing the preceding year. The mean SGRQ total score was
46% of the possible maximum score, range 6.4-90.6. The
mean of the SIP Overall score was 8.5, range 0—41.9. The
risk group comprised 13 patients. Their mean (sp) age was
64.7 (6.8) yrs and FEV1 and vital capacity (VC) were:
75.5 (5.3) and 73.3 (12.7) % pred, respectively.

Internal consistency reliability and other scale properties

Table 2 shows results from the multitrait analysis of the
Swedish SGRQ. The Cronbach's a coefficient was 0.81
for the Symptoms section, 0.88 for the Activity section,
0.88 for the Impacts section and 0.91 for the whole SGRQ.
Table 2 also shows that the items of each SGRQ compo-
nent correlated most with other items of the same scale
(scaling success). On the other hand, this table shows that
all items in the three SGRQ components did not contrib-
ute to the scales (item-internal consistency) and there was
an overlap between the component scales (item-discrimi-
nant validity).

Correlation pattern

Table 3 shows the pattern of correlations from the pre-
sent study. All correlations were significant in the ex-
pected direction. The SGRQ Total score correlations were
strong for the SIP Overall score (r=0.69), walking distance
(r=-0.61) and HAD Depression score (r=0.59). Modest
associations were noted for the pulmonary physiological
variables (range -0.37 to -0.44). No correlation was found
between PO, and the SGRQ Total score nor the SIP Over-
all score (data not shown). Age and gender did not corre-
late with the SGRQ Total or component scores with one
exception. A weak correlation was seen between female
gender and the SGRQ Activity score, r=0.25 (p<0.05).

Table 2. — Results from tests of scaling properties of the Swedish version of the St George's Respiratory Questionnaire

(n=81)
St George's Respiratory Questionnaire

Symptoms Activity Impacts Total
Items n 8 16 26 50
Scale levels n 29 16 31 76
Incomplete scale scores % * 0 0 0 0
Theoretical range 0-100 0-100 0-100 0-100
Observed range 6-100 6-93 0-86 5-91
At ceiling % 1.2 0 0 0
At floor % 0 0 8.6 0

Item-internal consistency?* 0.55 (0.40-0.67)
Item-discriminant validity$ 0.40 (0.22-0.68)
Scaling success % # 81
Cronbach's alpha coefficient 0.81

0.55 (0.34-0.68)
0.42 (0.02-0.64)

0.44 (0.17-0.75) -

0.34 (-0.06-0.70) -
88 85 -

0.88 0.88 091

+: half-scale criterion (at least 50% of items within a scale filled in); #: mean (range) correlation between items and hypothesized scale
corrected for overlap; §: mean (range) correlation between items and other scales. ¥: per cent correlations that are higher with hypothe-
sized scale.
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Comparison with the original SGRQ

In table 3, corresponding values are presented from the
original report by Joxes and co-workers [5, 6]. A striking
similarity could be seen between the two sets of correla-
tions except for the HAD Anxiety dimension and, to some
extent, FEV1.

Convergent and discriminant validity

Table 4 is a multitrait-multimethod correlation matrix
and displays the correlations between the SGRQ compo-
nent scores versus the SIP dimensional scores, the SIP
independent category scores, mood scores and physiologi-

Table 3. — Relationships between SGRQ Total scores
and physiological data, quality of life scores and global
health rating. Correlation coefficients from the Swedish
and UK data sets

Correlation coefficient

cal and clinical variables. The SGRQ activity scores cova-
ried the most with the other physical functioning measu-
res: SIP Physical dimension, walking distance and SIP
Home Management (r=0.61, -0.63, 0.59 respectively). As
expected, the correlations were lower with data measuring
other aspects of QoL. The SGRQ Impacts score correlated
substantially with the SIP Physical score (r=0.65) and
the SIP Overall score (data not shown, r=0.69, p<0.0001).
With only few exceptions (walking distance, SIP Sleep/
Rest and HAD Depression), the SGRQ Activity and Im-
pact components showed the same patterns of associations
with other measures. The SGRQ Symptoms score, how-
ever, was more specific and, consequently, a different pat-
tern was seen, with only weak correlations with other
variables. The SGRQ and the generic SIP showed almost
equal correlations with physiological and clinical varia-
bles in patients with COPD (data not shown).

Changes over one year

For the 52 patients that took part in the follow-up, the
mean differences in QoL scores, and in clinical and physio-

Swedish SGRQ  Jones and co-workers logical variables, between the two occasions were nonsig-
[5, 6] nificant or small (table 5). There were correlations

FEV1 % pred -0.42 %k -0.307 between the SGRQ Total score difference and the corre-
VC % pred -0.445%x -0.42 sponding differences of the SIP Overall, Physical and Psy-
T1.co % pred -0.37%% NA chosocial scores: 1=0.49 (p=0.0002), 0.43 (p=0.0015) and
6MWD m '0~61::* -0.61 0.39 (p= 0.0045) respectively. No association was found
gﬁg gg;;zg ion 828 s 823 between the change of score of the SGRQ and the other
SIP Physical 0 6% 0.69 measured variables (data not shown).
SIP Psychosocial 0.56%%* 0.62
SIP Overall 0.69%#%* 0.71
Health rating’t 0.50%%% 0.63 Comparison with data from the follow-up
f: personal communication; ff: seven-point health rating scale

and five-point health rating scale respectively. For all self-
assessments: a high score represents worse health/quality of
life. **: p<0.01; ***: p<0.001. For definitions, see legend to
table 1.

Table 6 compares the cross-sectional correlation series
for the SGRQ total scores from the two data sets 12 mon-
ths apart. The pattern of correlations was similar on both
occasions.

Table 4. — Multitrait-multimethod correlation matrix. Coefficients of correlation between the Total and component scores
of the SGRQ and the SIP dimension and category scores and scores representing emotional distress (HAD), wellbeing
(MACL), clinical variables and physiological data

Correlation coefficient

SGRQ components Symptoms Activity Impacts Total
FEV1 % pred NS -0.497%%* -0.4%%* -0.42%%*
VC % pred NS -0.427%% -0.44%%* -0.44 %%
TL,cO % pred NS -0.47%%% -0.32%* -0.37%*
6MWD m -0.37%* -0.63%** -0.53%** -0.61%**
Days in hospital® NS 0.21 ns 0.27* 0.25*
KPS -0.42%%* -0.56%** -0.57%** -0.62%%%*
SIP Physical 0.25* 0.61%** 0.65%** 0.647%%%*
SIP Eating NS 0.46%** 0.50%** 0.49%**
SIP Sleep/Rest 0.37** 0.48*** 0.63*** 0.62%%*
SIP Home Management 0.27* 0.59%** 0.56%%* 0.59%**
SIP Work NS NS NS NS

SIP Recreation/Pastimes 0.26* 0.44#%* 0.43%#%* 0.46%**
SIP Psychosocial 0.30* 0.50%** 0.55%** 0.56%**
HAD Anxiety 0.31%* 0.27* 0.33%%* 0.36%*
HAD Depression 0.38%* 0.49%%* 0.58#%* 0.58%%*
MACL Total -0.39%#* 0.5 1% -0.48%** -0.54%**

f: days in hospital during the last 12 months. For KPS: a high score indicates a better performance status. *: p<0.05; **: p<0.01; ***:
p<0.001; ns: nonsignificant. For further definitions, see legend to table 1.
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Table 5. — Differences (A) of means between the second
and first measurement points (n=52)

AMeans Asp p-value
SGRQ Symptoms -1.7 23.3 NS
SGRQ Activity 1.3 14.0 NS
SGRQ Impacts 24 10.5 NS
SGRQ Total 14 9.6 NS
SIP Physical 0.7 6.1 NS
SIP Psychosocial 1.9 6.0 <0.05
SIP Total 14 5.1 NS
MACL Total 0.0 04 NS
FEV1 % pred -2.7 7.8 <0.05
VC % pred -4.4 13.1 <0.05
6MWD m -4.3 56.5 NS
KPS -0.8 7.2 NS
Days in hospital® 0.9 12.2 N

. Registered during the last 12 months. xs: nonsignificant (t-
tests for paired samples). For further definitions, see legend to
table 1.

Table 6. — Relationships between SGRQ Total scores
and clinical variables, physiological data and quality of life
scores. Coefficients of correlation from the baseline data
set and the 12 month follow-up

Correlation coefficients

Baseline Follow-up
FEV1 % pred -0.42%%%* -0.49%**
VC % pred -0.44 %% -0.42%%*
6MWD -0.61%%* -0.53%%*
HAD Anxiety 0.36%* 0.49%%%*
HAD Depression 0.59%** 0.63%**
MACL Total -0.54%%*%* -0.55%**
SIP Physical 0.64 %% 0.64***
SIP Psychosocial 0.56%%%* 0.62%%%*
SIP Overall 0.69%** 0.74%**
KPS -0.62%%%* -0.61%%*
Days in hospital® 0.25* 0.34*

For the SGRQ, HAD and SIP; a high score indicates worse
health/quality of life. For MACL and KPS: a high score indica-
tes a better wellbeing/performance status. *: p<0.05; **: p<-
0.01; **%*: p<0.001. For definitions, see legend to table 1.

Discussion

Significant and strong correlations were found between
the Swedish SGRQ and a widely used, generic health sta-
tus questionnaire, the SIP. Significant, but more modest,
correlations were found with measures of emotional dis-
turbance (HAD) and wellbeing (MACL). The same holds
true for spirometric data. The SGRQ also correlated with
the patients' own global health rating and with the assess-
ment of performance status by a clinician (KPS).

Thus, our study confirms the validity of the Swedish
adaptation of the SGRQ. The absence of correlation bet-
ween PO, and the SGRQ Total score is probably due to the
small proportion of patients with a low PO,. In a popula-
tion of patients where almost all had a low PO, such a cor-
relation was found [19].

The good agreement between correlations found in this
study and those presented previously from the original
English studies [5, 6] confirms the measurement equiva-
lence between the two versions of the SGRQ. Only small
discrepancies were found. In the report of Jones et al. [5],

the correlation with the HAD Anxiety scale was some-
what stronger. The results are, however, difficult to com-
pare as their study also included asthmatics. The small
difference in correlations with FEV1 probably depends on
the stratification in our study, with rather strong represen-
tation of patients with both very low and high FEV1.

Our results demonstrated a satisfactory internal consis-
tency reliability (alpha levels above 0.80) of the Swedish
SGRAQ, although there seem to be many items in the Acti-
vity and Impacts components not contributing to the relia-
bility of the measure for patients with COPD. We conclude
that the Swedish SGRQ is reliable and valid and compares
well with data from the English source version.

There was also good agreement between the correla-
tion patterns from the baseline study and the follow-up 12
months later. This indicates expected stability of the Swe-
dish SGRQ as the physical condition of the study sample
was not altered. One important aspect of the validity of a
questionnaire, its sensitivity to change, was thus not ex-
amined in our study, i.e. differences between the variables
from the baseline study and the follow-up were nonsign-
ificant or small, as were the difference in FEV1 % pred. A
small change in spirometric values does not influence
QoL to a large extent [4]. Two more important predictors
of QoL, walking distance and depression score, did not
change significantly.

Finally, the differences in scoring between the Sickness
Impact Profile and the St George's Respiratory Questionn-
aire, with comparatively low values of the Sickness Impact
Profile and much higher values in the St George's Respi-
ratory Questionnaire (several patients had a Sickness Im-
pact Profile overall score of zero but the lowest St George's
Respiratory Questionnaire total score was 6.4), do not in-
fluence the correlation pattern. The St George's Respira-
tory Questionnaire and the generic Sickness Impact Profile
showed almost equal correlations with physiological and
clinical variables in patients with chronic obstructive pul-
monary disease.

Acknowledgements: The authors gratefully acknowl-
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