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Chapter 7 

Summary 

The validity of the SGRQ, a disease-specific measure for health-related quality of life (HRQL) 
in patients with chronic obstructive pulmonary diseases (COPD), was investigated by 
comparing the SGRQ with a frequently used generic instrument for HRQL (SF-36) on their 
relationship with COPD-related variables and comorbidity. 

Patients with a registered diagnosis of obstructive airway disease in 28 general practices in 
the Netherlands, > 40 years, and COPD confirmed by spirometry, were selected. Data on 
HRQL and comorbidity were collected by questionnaire between 1996 and 1999. 

The SGRQ was stronger related to COPD-related variables than the SF-36. The SF-36 was 
stronger related to comorbidity than the SGRQ. When the eight most common comorbid 
diseases were separately investigated, it appeared that insomnia was associated with both 
the SGRQ and the SF-36, while locomotive diseases, sinusitis and cancer were only 
associated with the SF-36. 

This study supports the validity of the SGRQ as a disease-specific instrument for HRQL. The 
SGRQ can be used if there is a need to look at the consequences of COPD in detail, while 
the SF-36 is more appropriate when there is a need to take the effects of comorbidity on 
HRQL into account. 
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Introduction 

Health-related quality of life (HRQL) is often measured in clinical research to investigate the 
impact of a disease on patients' daily life and functioning and to evaluate interventions. For 
this purpose, disease-specific and generic measures are used. The advantage of generic 
measures is that the results can be compared with the results of studies on other diseases. 
However, as these measures are designed to cover many different areas of disease, they 
may be too insensitive for specific disease states. Therefore, disease-specific questionnaires 
have been developed, in which the questionnaire's content is limited to items that reflect a 
broad range of effects of a specific disease. 

Considering that disease-specific questionnaires are designed to measure the effects of one 
specific disease, the validity of these questionnaires will be supported if they well relate to 
measures of that disease and do not relate to measures of other diseases. However, in most 
studies on the validity of disease-specific instruments it is only investigated whether there is 
an association between the questionnaire and variables that are related to the specific 
disease. It has rarely been investigated whether there is an absence of an association 
between the disease-specific questionnaire and comorbid diseases. 

In COPD patients, a disease-specific instrument that has been used most frequently is the 
St. George's Respiratory Questionnaire (SGRQ).1"7 The validity of this instrument has been 
established by correlating it with several measures of disease severity, disability and 
distress, such as FEV^ measures of dyspnea, 6 minute walking test, anxiety, depression, 
and generic measures for HRQL such as the Sickness Impact Profile.8"13 The domains of the 
SGRQ correlated with the appropriate reference measures, thus supporting the validity of the 
SGRQ. 

Thus far, only one study provided data on the influence of comorbidity on the SGRQ.5 

However, the goal of that study was not to investigate the validity of the SGRQ and only the 
total score of the SGRQ, instead of the separate dimensions, was investigated. Furthermore, 
relatively few comorbid diseases were studied. For use in research on HRQL in COPD 
patients, it should be clear to what extent results obtained with the SGRQ will be influenced 
by the presence of comorbidity. 

In the present study we investigated the validity of the SGRQ by comparing the SGRQ with a 
frequently used generic instrument for HRQL (SF-36) on their relationships with COPD-
related variables and comorbidity. It was hypothesized that both questionnaires would be 
associated with COPD-related variables. An absence of an association was hypothesized for 
the SGRQ with comorbidity, while the SF-36 on the contrary should be able to detect the 
consequences of a broad range of comorbid diseases. 
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Methods 

Selection of COPD patients 

Twenty-eight general practices from urban and sub-urban regions in the western part of the 
Netherlands participated in the study. These practices covered almost 55.000 patients at the 
time of study. Selection of patients was carried out in three consecutive steps. (A) All patients 
who were registered with a diagnosis of asthma or COPD in their general practice and who 
were at least forty years old were selected from the patient list in each practice. (B) The 
general practitioners were then asked to exclude patients who met the following criteria: poor 
cognitive functioning (n=47), a poor mastering of the Dutch language (n=46) and presence of 
an end-stage disease (n=33). (C) All eligible subjects (n=1106) who were willing to 
participate underwent a lung function test and filled in a questionnaire between December 
1996 and October 1999 (n=659, response is 60%). Lung function data and questionnaire 
data were obtained on the same day. Patients with an forced expiratory volume in one 
second (FEV,) / vital capacity (VC)-ratio before and after inhalation of 400 ug salbutamol 
below the reference ratio minus 1.64 x standard deviation, FEV^SO^o predicted, FEV, 
reversibility <12% of predicted and a history of smoking were included (n=163). 

The study was approved by the medical ethics committee of the Academic Medical Center-
University of Amsterdam. 

Data collection procedures 

All questionnaires were checked on missing values by research assistants and if present, 
patients were again asked to answer the question. If necessary, the question was explained 
to the patient. The St. George's Respiratory Questionnaire (SGRQ), a disease-specific 
questionnaire, contains 76 items divided into three dimensions: 'Symptoms' concerned with 
respiratory symptoms, their frequency and severity; Activity' concerned with activities that 
cause or are limited by breathlessness; and 'Impacts' which covers a range of aspects 
concerned with social functioning and psychological disturbances resulting from airways 
disease. A score is calculated for each dimension and a total score is also calculated. Scores 
of the four dimensions range from 0 to 100, with zero indicating no impairment in HRQL.8 

The SF-36, a generic HRQL-questionnaire, is broadly used and validated.14 The 
questionnaire is composed of 36 questions, organised into eight dimensions: physical 
functioning, role limitations due to physical health problems, social functioning, mental health, 
role limitations due to emotional problems, vitality, bodily pain, and general health. All raw 
dimension scores are linearly converted to a 0 to 100 scale, with higher scores indicating a 
better HRQL. The SF-36 was used as a reference in this study, because its validity has been 
established in COPD patients11'15"17 and it has been shown that the SF-36 may well detect 
the consequences a broad range of diseases1822 and should therefore be able to assess 
consequences of comorbidity in COPD patients. 

92 



Comparison of the SGRQ and SF-36 in COPD patients 

To determine the presence of comorbid diseases, all patients were asked to complete a 
questionnaire on 23 chronic diseases. This questionnaire is developed by Statistics 
Netherlands and is broadly used in demographic studies in the Netherlands.23 Diseases 
included in the questionnaire have a prevalence of more than 2% in the general population 
and are long-lasting by nature. With this questionnaire, patients were asked whether they 
were suffering from one or more of the 23 listed diseases at that moment. The diseases were 
described in a way that was easy to understand for the patients; for example, the term 'high 
blood pressure' was used in stead of 'hypertension'. The following diseases were listed: 
locomotive diseases (rheumatoid arthritis, arthrosis, slipped disc, disorder of the back for > 3 
months), hypertension, insomnia, serious heart diseases or myocardial infarction, sinusitis, 
migraine, depression, dizziness with falling, ulcer stomach/duodenum, cancer, 
atherosclerosis, thyroid diseases, diabetes, serious intestinal diseases for > 3 months, 
serious skin diseases, gall bladder diseases, stroke, chronic cystitis, kidney stones, 
thrombosis, epilepsy, liver diseases and renal diseases. 

In addition, questions were asked on gender, age, highest form of education received (low: 
primary school, lower vocational training, school for lower general secondary education; high: 
pre-university education, high vocational training, university), coughing (usually at day/night 
or daily at least 3 months a year), phlegm (usually at day/night or daily at least 3 months a 
year), dyspnea (when walking at normal pace on flat ground or when going upstairs), and the 
number of pack-years (number of cigarettes smoked per day x number of years smoked)/20). 

Lungfunction impairment was assessed by spirometry before and after inhalation of 400 ug 
salbutamol using a pneumotach (MasterScope, Jaeger, Germany) according to the 
European Respiratory Society guidelines for measurement 24, and carried out by trained 
personnel. 

Analysis 

Fifteen persons did not answer all 23 questions on chronic diseases. Therefore, the 
presence of 1 or more chronic diseases (comorbidity) was calculated only for those persons 
who filled in all questions on the existence of chronic diseases (n=148). 

Pearson's and Spearman's rank correlation coefficients (r) were calculated to examine the 
association of the scores on the SGRQ and the SF-36 with comorbidity and disease-related 
variables (cough, phlegm, dyspnea, FEV^/opredicted). As no major differences were found, 
Pearson's correlations are shown. Also, T-tests and Mann-Whitney tests were carried out to 
test whether patients with and without comorbidity differed on each domain of the SGRQ and 
the SF-36. In view of the large number of possible comparisons, p-values less than 0.01 
were considered significant. However, in case the association between the SGRQ and 
comorbidity was investigated, p-values less than 0.05 were considered significant, because 
in this case an absence of an association was hypothesised. Nevertheless, for all 
associations, the size of the association was considered most important as this provides 
information on the relevance or importance of the association. The importance of the 
association was determined relatively by comparing the size of the association between the 
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SGRQ and comorbidity with the size of the association between SGRQ and CODP-related 
variables and between the SF-36 and comorbidity. Also, correlation coefficients less than 
0.20 were considered unimportant. All analyses were carried out using SPSS 8.0.2 for 
Windows. 

Results 

General characteristics 

In table one, the general characteristics of COPD patients in this study are presented. As can 
be seen, the mean age was 67 years, 72% of the patients were male, the majority had a low 
education (86%), and the mean number of pack years was 36. Most patients had a moderate 
(FEVi 50-70% predicted) (40%) or severe (FEV,<50% predicted) (37%) airways obstruction. 
The mean % reversibility of FEV, was 5.1% The majority of patients reported airway 
complaints. Dyspnea was the most frequently mentioned symptom (78%). 

72% of the patients had one or more of the 23 chronic comorbid diseases. Most patients 

Table 1. General characteristics of the study population. n=163 
Data are expressed as numbers (%) or means (SD).* 

characteristic 

Mean age (SD) 

male 
low education 
mean number of packyears (SD) 

FEVi < 50% predicted 

FEVi 50-70% predicted 
FEV, 70-80% predicted 
Mean % reversibility FEVi (SD) 

chronic cough 
chronic phlegm 

dyspnea 

comorbid ityt 
number of comorbid diseasest 

0 
1-2 
3-4 

•5 

66.8 
117 

138 
35.9 

60 
65 
38 

5.1 

108 
110 
127 

107 

41 

78 
23 
6 

(9.8) 
(71.8) 
(86.3) 
(25.3) 

(36.8) 

(39.9) 
(23.3) 

(4.0) 

(67.5) 
(68.8) 
(78.4) 

(72.3) 

(27.7) 
(52.7) 

(15.5) 
(4.1) 

characteristic 

locomotive diseases 
hypertension 

heart diseases 
insomnia 
ulcus stomach/duodenum 
sinusitis 
cancer 
dizziness with falling 

migraine 

stroke 
depression 

diabetes 
skin diseases 
atherosclerosis 

kidney stones 
serious intestinal diseases 

thyroid diseases 
cystitis 
gallbladder diseases 

thrombosis 
liver diseases 

renal diseases 

epilepsy 

61 
32 
25 
20 
16 
15 
14 

11 
9 
9 

8 
7 
6 

6 
6 
6 

4 
3 

3 
3 
1 

1 
1 

(37.9) 
(20.1) 
(15.5) 
(12.3) 

(9.8) 
(9.2) 

(8.6) 
(6.8) 

(5.6) 
(5.6) 
(4.9) 
(4.3) 
(3.7) 
(3.7) 
(3.7) 
(3.7) 

(2.5) 
(1.9) 

(1.8) 
(1.8) 

(0.6) 
(0.6) 

(0.6) 

* For variables with missing data, the percentages or means are based on patients 
without missing data. 

t The presence of comorbidity and the number of comorbid diseases was only 
calculated for patients who filled in the complete questionnaire on comorbidity. 
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Table 2. Mean scores (SD) for the SGRQ and the SF-36 for COPD patients with and 
without comorbidity. 

SGRQf 

symptoms 
activity 
impact 
total 
SF-36J 

physical functioning 
rolefunctioning physical 
social functioning 
mental health 

COPD without 
comorbidity 

n=41 

40.4 

44.4 
23.4 
32.0 

60.0** 
68.2** 
83.2** 
79.3* 

rolefunctioning emotional 87.8** 
vitality 
bodily pain 
general health 

* p<0.05 (T-test or Manr 
** p<0.01 

t scores ranged from 0 
t scores ranged from 0 

61.1 
88.8 
49.1 

-Whitney test) 

(best) to 100 (worst) 
(worst) to 100 (best) 

(25.6) 
(22.4) 
(14.7) 

(16.2) 

(20.4) 
(32.7) 

(21.4) 
(13.0) 
(26.6) 
(14.4) 
(18.5) 
(15.9) 

COPD with 
comorbidity 
n=107 

47.7 

46.0 
26.6 
35.2 

50.0 
48.1 
72.0 
71.2 
67.9 
55.9 

83.6 
45.8 

(25.8) 
(23.8) 
(18.2) 

(18.1) 

(26.8) 
(43.6) 
(28.7) 
(20.8) 

(42.8) 
(23.4) 
(23.2) 
(20.4) 

were suffering from one (31%) or two (22%) diseases, while 20% was suffering from three or 
more diseases. The most frequently mentioned diseases were locomotive diseases, 
hypertension, heart diseases, insomnia, ulcer stomach/duodenum, sinusitis, cancer, and 
dizziness with falling. 

Comorbidity and HRQL 

Table two shows the mean scores on the SGRQ and the SF-36 in COPD patients with and 
without comorbidity. Significant differences between both groups were observed only for 
dimensions of the SF-36, namely physical functioning, rolefunctioning due to physical 
problems, social functioning, mental health and rolefunctioning due to emotional problems. 

Correlation of HRQL with COPD-specific variables and comorbidity 

In table three the correlations are shown of the SGRQ and the SF-36 with several measures 
of comorbidity and with COPD-related variables (cough, phlegm, dyspnea, FEV^/opredicted). 
The table shows that the COPD-related variables correlated best with the SGRQ (range r: 
0.17-0.58) and worst with the SF-36 (range r: 0.01-0.49). The presence of comorbidity and 
the number of comorbid diseases, on the other hand, correlated best with several domains of 
the SF-36 (range r: 0.11-0.32) and worst with the domains of the SGRQ (range r: 0.03-0.19). 
When the eight most common single diseases were investigated, significant correlations 
larger than 0.20 were found for insomnia with both the SGRQ (rimpact=0.27; r,otai=0.25) and the 
SF-36 (range r: 0.24-0.38). For the SF-36, significant correlations larger than 0.20 were 
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Table 3. Association between respiratory variables, comorbidity and the St. George's Respiratory Questionnaire 

(SGRQ)f and the SF-36t. Pearson's correlation coefficients (r). 

SGRQf 
symptoms 
activity 

impact 
total 
SF-36J 
physical functioning 
rolefunctioning physical 
social functioning 

mental health 
rolefunctioning emotional 
vitality 

bodily pain 
general health 

* p<0.05 
** p<0.01 

chronic 
cough 

0.50** 
0.17* 

0.28" 
0.32" 

-0.08 
-0.18* 
-0.16* 
-0.14 
-0.15 
-0.23** 
-0.15 
- 0 . 2 1 " 

chronic 
phlegm 

0.49" 

0.18* 
0.17* 

0.28** 

-0.06 
-0.18* 
-0.05 
-0.04 

-0.06 
-0.14 
-0.01 
-0.14 

t scores ranged from 0 (best) to 100 (worst) 
t scores ranged from 0 (worst) to 100 (best) 

dyspnea 

0.42" 
0.58" 
0 . 4 1 " 
0.54" 

-0.49** 
-0.46** 
-0.23" 
-0.26" 
- 0 . 2 1 " 
-0.34" 

-0.16* 
-0.32** 

FEVi % 

predicted 

-0.17* 

-0.37** 
-0.40** 

-0.39" 

0.32" 

0.20* 
0.20* 
0.07 

0.05 
0.18* 
0.08 
0.24" 

Presence/ 

absence 
comorbidity 

0.13 
0.03 
0.08 
0.08 

-0.18* 
- 0 . 2 1 " 

-0.19* 
-0.19* 
-0.23** 
-0.11 
-0.11 
-0.08 

Number of 

comorbid 

diseases 

0.18* 
0.15 
0.17* 
0.19* 

-0.29" 
-0.27" 

- 0 . 3 1 " 
-0.32** 

- 0 . 3 1 " 
-0.23** 
-0.20* 
-0.21* 

found for locomotive diseases (rphySiCai functioning & roie-physicai 
P-0.21). 

=-0.22), sinusitis (rrOie-physicai=-0.22; 

rpain=-0.25) and dizziness (r. physical funct ioning-

Discussion 

In this study, we investigated the validity of the SGRQ by comparing the SGRQ with the SF-
36 on their relationship with COPD-related variables and comorbidity. As was hypothesised, 
the SGRQ was more sensitive for COPD-related variables than the SF-36 and the SF-36 
was more sensitive for the presence of one or more comorbid diseases than the SGRQ. The 
SGRQ correlated only somewhat stronger with insomnia than with other comorbidity indices. 

In previous studies, the validity of the SGRQ has been established only by correlating it with 
COPD-related variables.8"13'25"27 Our study confirms the association of these variables with 
the appropriate dimensions of the SGRQ. Moderate to strong associations were observed for 
cough and phlegm with the 'Symptoms' dimension, for dyspnea with the 'Symptoms', 
'Activity' and 'Impact' dimensions, and for FEV^/opredicted with the 'Activity' and 'Impact' 
dimensions. Weak associations were observed for cough and phlegm with the 'Activity' and 
'Impact' sections, and for FEV,%predicted with the 'Symptoms' section. 

The validity of the SGRQ would be further supported by a relatively weak association with 
comorbidity because the SGRQ, as a disease-specific HRQL-questionnaire, is specifically 
designed to detect effects of lung diseases and not the effects of other diseases. Our study 
indeed showed that comorbidity was not related or only weakly related (r<0.20) to the SGRQ. 

96 



Comparison of the SGRQ and SF-36 in COPD patients 

Furthermore, this association was weaker than the association of the SGRQ with COPD-
related variables, and the association was also weaker than the association of comorbidity 
with the SF-36. Only insomnia showed a somewhat better relationship with the SGRQ. As 
insomnia may be related to COPD, as a consequence of breathlessness during the night, 
this relationship may also be regarded as an indication for the validity of the SGRQ as a 
disease-specific instrument. Moreover, the impacts dimension of the SGRQ with which 
insomnia is correlated, contains one question about the impact of respiratory symptoms on 
sleep. Generally, it may be concluded that the relationship between comorbidity and the 
SGRQ is only limited. 

Only one study provided data on the association between the SGRQ and comorbidity, 
although the aim of this study was not to investigate the validity of the SGRQ.5 This study 
suggested to some extent a relationship between comorbidity and the SGRQ and seemed 
not to support the validity of the SGRQ as a disease-specific measure. However, the results 
were presented on the association between 1 or more of eleven chronic conditions and the 
Total' dimension of the SGRQ and a generic HRQL-instrument, the Nottingham Health 
Profile (NHP). It appeared that there were significant differences in the NHP between 
patients with and without comorbidity in all severity stages of COPD. There were also 
significant differences in the SGRQtotai between patients with and without comorbidity, but 
only in COPD patients with relative mild COPD. In our study in which most patients had an 
FEV^SOyo predicted, we cannot confirm differences in SGRQtotai between COPD patients 
with and without comorbidity. Nevertheless, the study by Ferrer et al. showed that the NHP 
as a generic measure for HRQL was also stronger related to comorbidity than the SGRQ. 

Our findings on the absence of effects or limited effects of comorbidity on the SGRQ in 
contrast to the effects of comorbidity on generic HRQL, have been described for other 
disease-specific questionnaires as well. In a study by Xuan et al.28, the relationship between 
comorbidity and disease-specific and generic (SF-36) HRQL was assessed in clinical trial 
settings on three diseases: heartburn, asthma and ulcer. In another study by Parkerson et 
al.29, the Diabetes Quality of life Questionnaire was compared with two generic 
questionnaires (The Duke Health Profile and the General Health Perceptions Questionnaire) 
on its association with comorbidity. Although these studies were performed in different 
settings, it seems that other disease-specific HRQL-measures are not sensitive for 
comorbidity as well and that they thus indeed can be regarded disease-specific. 
Consequently, the potential confounding effect of comorbidity seems small or absent when 
HRQL is measured with these disease-specific instrument. 

Whereas some dimensions of the SF-36 were strongest related with dyspnea as a COPD-
related variable and other dimensions were strongest related with comorbidity, all dimensions 
of the SGRQ were strongest correlated with several COPD-related variables (cough, 
dyspnea, FEV,). This indicates that the SF-36 indeed measures the effects of different 
diseases, including COPD, and that the SGRQ indeed measures the effects of a range of 
COPD-related problems. These observations also point out that disease-specific HRQL is 
something else than generic HRQL. Nevertheless, these concepts are often used 

97 



Chapter 7 

interchangeably in the literature as if there is one type of HRQL. However, HRQL is an 
abstract umbrella term that in itself has limited meaning. It comprises different, more 
concrete and meaningful dimensions, such as physical functioning, mental health, pain, 
communication or performance of role functions. Disease-specific measures are concerned 
with a limited number of dimensions of HRQL and they look at disease-specific parts of that 
dimension in detail, while generic measures are concerned with as much dimensions as 
possible, but without going into the details of each dimension. As the SGRQ shows stronger 
correlations with respiratory variables than the SF-36, the SGRQ will be more sensitive in 
detecting small changes in HRQL between or within individuals than the SF-36. 

In conclusion, the influence of comorbidity on results obtained with the SGRQ is limited, 
whereas the influence of a range of CODP-related variables on the SGRQ is markedly. 
Characteristic for a generic instrument, the SF-36 is influenced by comorbidity, but is also 
influenced by COPD-related variables. This study therefore supports the validity of the 
SGRQ as a disease-specific instrument for HRQL. The results of this study imply that in 
research on HRQL in COPD patients, the SGRQ can be used if there is a need to look at the 
consequences of COPD in more detail and if the differences or changes in HRQL are 
expected to be relatively small. For example, in clinical trials that evaluate interventions 
which aim at reduction of particular symptoms of COPD. Furthermore, there seems no need 
to adjust for the potential confounding effect of comorbidity when using the SGRQ. However, 
side-effects of treatment are more likely to be missed with the SGRQ than with the SF-36. 
Nevertheless, the use of the SF-36 is not a guarantee that side-effects will be detected as 
the SF-36 gives not a detailed description of all possible consequences of disease. As the 
SF-36 is better able to measure the consequences of comorbid diseases than the SGRQ, 
this instrument can be used if there is a need to investigate disease-related problems in daily 
life and functioning in COPD patients whether they are due to COPD or not. This may be 
relevant as comorbidity frequently occurs in COPD patients. 
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