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Chapter 3 

Summary 

The goal of this study was to determine the influence of chronic obstructive pulmonary disease 
(COPD) on different aspects of health-related quality of life (HRQL) independent of comorbidity. 

Patients with a registered diagnosis of obstructive airway disease in general practice, > 40 years, 
COPD confirmed by spirometry, were selected. To recruit controls, a random sample of persons 
without a registered diagnosis of obstructive airway disease and > 40 years, was taken. HRQL 
was assessed with the SF-36 and comorbidity was determined by questionnaire. Lung function 
was assessed by spirometry. 

COPD patients without comorbidity (n=41) had particular lower scores on the SF-36 than controls 
without comorbidity (n=135) on physical functioning (adjusted difference, B: -25.6), role 
functioning due to physical problems (adjusted difference, B: -21.0), general health (adjusted 
difference, B: -25.6). When COPD patients with comorbidity (n=107) were compared to controls 
with comorbidity (n=229), the same domains differed between the two groups (adjusted 
differences, B: -19.8, -12.3, -14.5 respectively). When COPD patients with comorbidity were 
compared to controls without comorbidity, differences were observed for all domains of the SF-
36. 

COPD patients can be impaired in all domains of HRQL. However, COPD itself particularly 
affects physical functioning and general health, while impairments in social and emotional 
functioning seem rather related to the presence of comorbid diseases. 
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Introduction 

Since pulmonary function is chronically and irreversibly impaired in COPD patients, it is widely 
recognised that the treatment of COPD patients should not be directed only towards pulmonary 
function. Additionally, the minimization of the patients' symptoms and the improvement of the 
ability to function in day-to-day life, or, in other words, the improvement of health-related quality 
of life (HRQL), are important therapeutic goals in COPD patients.1 Knowledge about the HRQL-
impairments in COPD patients is needed, because this gives information on the specific 
problems that patients experience and may therefore guide treatment priorities and adequate 
care. 

In studies that compared the HRQL of COPD patients to the HRQL of controls, patients and 
controls were often comparable with respect to age or gender.2'10 However, the results were not 
adjusted for the presence of comorbidity, even though other chronic conditions frequently occur 
in COPD patients and also occur more often than in controls (general populations). Moreover, 
comorbidity may be a more important prognostic factor than age or gender. 

Although it is apparent from previous studies that COPD patients have worse HRQL than 
controls, it is unclear whether the observed differences between COPD patients and controls can 
be attributed to the influence of COPD itself or to the influence of other chronic conditions. This 
is an important issue because if the impairments in COPD patients do not particularly appear to 
be the consequence of COPD itself, efforts to improve the HRQL in COPD patients should focus 
less on problems that are specifically associated with COPD, but should focus relatively more 
on problems that are associated with comorbidity. The aim of the present study was therefore 
to determine the influence of COPD on different aspects of HRQL independent of the influence 
of comorbidity and other prognostic variables. 

Methods 

Selection of COPD patients 

A COPD patient was defined as a patient with an FEV1/VC-ratio before and after inhalation of 
400 ug salbutamol below the reference ratio minus 1.64 x standard deviation, an FEV1<80% 
predicted, a reversibility in FEV1 % pred <12%, and a history of smoking. These patients were 
selected in twenty-eight general practices from urban and sub-urban regions in the western part 
of the Netherlands, and selection was carried out in three consecutive steps. (1) Since spirometry 
is not always performed to differentiate between COPD and asthma in general practice, 
misclassification of COPD patients can occur, especially in the elderly in which there is an 
important overlap between the two entities. Therefore, 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. (2) The general practitioners (GP) were 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). (3) Of 
the eligible subjects (n=1106), 606 were willing to participate and filled in the questionnaire on 
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comorbidity completely (response 55%). Patients who met the above mentioned lung function 
criteria for COPD, were included (n=148). All other patients were considered to have asthma or 
no obstructive airway disease and were thus excluded from the analyses. Lung function data and 
questionnaire data were obtained on the same day between December 1996 and October 1999. 

Selection of controls 

A random sample of 676 persons was taken from all patients from 13 general practices, who 
were not labelled by the GP as having asthma or COPD and who were 40 years or older. These 
13 practices were part of and representative for the 28 practices from which patients were 
selected. As in the Netherlands almost all persons are registered with a general practitioner, the 
sample can be considered representative for the general population. The sample was stratified: 
178 patients were selected from patients who were 40 to 60 years of age and 498 patients were 
selected from patients who were 60 years or older. The general practitioners were asked to 
exclude patients with poor cognitive functioning (n=26), a poor mastering of the Dutch language 
(n=7) or with an end-stage disease (n=1). Of the 642 eligible patients, 384 patients were willing 
to participate and filled in the questionnaire on comorbidity completely (response is 60%). 
Additionally, all patients with self-reported asthma or COPD but not labelled as such by the GP 
(n=20) were excluded. 

Data collection procedures 

HRQL was determined by the SF-36, a generic measure which is broadly used and validated.11 

The SF-36 is composed of 36 questions, organized into eight multi-item scales: physical 
functioning (PF), role limitations due to physical health problems (RP), social functioning (SF), 
mental health (MH), role limitations due to emotional problems (RE), vitality (VT), bodily pain, 
(BP) and general health (GH). All raw scale scores are linearly converted to a 0 to 100 scale, with 
higher scores indicating a better HRQL. 

To determine the presence of diseases, patients and controls were asked to complete a 
questionnaire on 23 diseases. This questionnaire is developed by the Statistics Netherlands and 
is broadly used in demographic studies in the Netherlands.12 Diseases included in the 
questionnaire had a prevalence of more than 2% and were long-lasting by nature. In the 
questionnaire, patients were asked whether they were suffering from each of the 23 diseases 
at that moment. Diseases were described in a way it was understandable for 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, living situation and education (low: primary 
school, lower vocational training, school for lower general secondary education; high: pre-
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university education, high vocational training, university). Lung function 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 
measurement13, and carried out by trained personnel. 

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

Analysis 

Mann-Whitney tests were carried out to test whether the mean scores of the SF-36 differed 
between patients and controls. Furthermore, linear regression analyses were carried out to adjust 
for potential confounders. In these analyses, an SF-36 domain was the dependent variable, and 
the independent variable was the research group (COPD with or without comorbidity versus 
control with or without comorbidity). Covariates were age, gender, education, living situation. 
Differences in SF-36 scores >10, were considered clinically important. P-values < 0.05 were 
considered statistically significant. All analyses were carried out using SPSS 8.0 for Windows. 

Results 

General characteristics 

Of all COPD patients, 72% was suffering from comorbidity, and 63% of all controls had one or 
more chronic conditions (Table 1). COPD patients and controls with comorbidity were older (> 
60 years) than COPD patients and controls without comorbidity (81% and 76% versus 66% and 
59%). They were also less often men (68% and 42% versus 73% and 43%), had more often a 

Table 1. General characteristics of COPD patients and controls with and without comorbidity. 
Numbers (%). 

> 60 years 

male 

low education 

living alone 

FEV1 < 50% predicted 

FEV1 50-70% 

FEV1 70-80% 

predicted 

predicted 

1-2 chronic diseases1 

3-4 chronic diseases 

> 5 chronic diseases 

COPD patients, 

without 

com 

n=41 

27 

30 

31 

8 

16 

12 

13 

-
-
-

Drbidity 

(27.7%) 

(65.9) 

(73.2) 

(81.6) 

(19.5) 

(39.0) 

(29.3) 

(31.7) 

n=148 

with comorbidity 

n=107 

87 

73 

92 

30 

39 

45 

23 

78 

23 

6 

(72.3%) 

(81.3) 

(68.2) 

(86.0) 

(28.0) 

(36.4) 

(42.1) 

(21.5) 

(72.9) 

(21.5) 

(5.6) 

controls, n=364 

without 

comorbidity 

n=1 

79 

58 

89 

20 

-
-
-
-
-
-

35 (37.1%) 

(58.5) 

(43.0) 

(70.1) 

(14.9) 

with comorbidity 

n=229 

174 

96 

178 

62 

-
-
-

189 

32 

8 

(62.9%) 

(76.0) 

(41.9) 

(82.8) 

(27.4) 

(82.5) 

(14.0) 

(3.5) 

In COPD patients, chronic diseases does not include COPD. 
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Table 2. Health-related quality of life in COPD patients and controls with and without comorbidity. 
Mean scores (SD). 
Domains SF-36 

Physical Functioning 
Role functioning Physical 
Social Functioning 
Mental Health 
Role functioning Emotional 
Vitality 
Bodily Pain 
General Health 

COPD patients 
without 
comorbidity 
n=41 

60.0 
68.2 
83.2 
79.3 
87.8 
61.1 
88.8 
49.1 

(20.4)* 
(32.7)* 
(21.4)* 
(13.0) 
(26.6) 
(14.4)* 
(18.5) 
(15.9)* 

controls 
without 
comorbidity 
n=135 

89.0 
91.9 
90.6 
80.7 
90.2 
73.7 
90.4 
76.1 

(16.5) 
(20.2) 
(14.6) 
(14.5) 
(26.8) 
(15.9) 
(15.0) 
(15.7) 

COPD patients 
with 
comorbidity 
n=107 

50.0 
48.1 
72.0 
71.2 
67.9 
55.9 
83.6 
45.8 

(26.8)*# 
(43.6)* 
(28.7)* 
(20.8)* 
(42.8)* 
(23.4)* 
(23.2)# 
(20.4)*# 

controls with 
comorbidity 

n=229 

67.7 
57.9 
77.9 
72.6 
71.5 
59.4 
72.8 
60.9 

(28.5) 
(44.5) 
(24.0) 
(18.4) 
(41.2) 
(21.0) 
(24.9) 
(17.8) 

* p<0.05 (Mann-Whitney, reference group is controls without comorbidity) 
# p<0.05 (Mann-Whitney, reference group is controls with comorbidity) 

low education (86% and 83% versus 82% and 70%) and lived more often alone (28% and 27% 
versus 20% and 15%). In COPD patients with comorbidity 73% had one or two other chronic 
diseases and 27% had three or more diseases. In controls with comorbidity 83% had one or two 
chronic diseases and 17% had three or more chronic diseases. 

Influence of COPD on health-related quality of life 

To investigate the influence of COPD on HRQL independent of comorbidity, the mean SF-36 
scores of COPD patients with and without comorbidity were compared to the mean SF-36 scores 
of controls with and without comorbidity (Table 2). It appeared that COPD patients without 
comorbidity had particular lower scores than controls without comorbidity (>10 points) for physical 
functioning (60.0 versus 89.0), role functioning due to physical problems (68.2 versus 91.9), 
vitality (61.1 versus 73.7), and general health (49.1 versus 76.1). These differences were 
statistically significant. COPD patients with comorbidity had scores that were more than 10 points 
lower than the scores of controls with comorbidity for physical functioning (50.0 versus 67.7), and 
general health (45.8 versus 60.9). 

Furthermore, the influence of COPD on HRQL was investigated by performing linear regression 
analyses in which the results were not only adjusted for comorbidity, but were also adjusted for 
demographic variables (Figures 1 and 2). The figures show the adjusted differences in scores 
on each domain of the SF-36 between COPD patients (with and without comorbidity) and 
controls (with and without comorbidity), as represented by the beta's of the linear regression 
model. 
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Figure 1. Differences in health-related quality of life between COPD patients without comorbidity and 
controls without comorbidity, adjusted for age, gender, education, and living situation. Linear regression 
analyses, dots represent statistically significant differences. 

physical role social mental role vitality bodily pain general 
functioning function functioning health function health 

physical emotional 
domains SF-36 

-•-controls-, n=135 -*- COPD -, n=41 

Figure 2. Differences in health-related quality of life between COPD patients with comorbidity and controls 
with comorbidity, adjusted for age, gender, education, and living situation. Linear regression analyses, dots 
represent statistically significant differences. 

-30 

-40 

-50 
physical role social mental role vitality bodily pain general 

functioning function functioning health function health 
physical emotional 

domains SF-36 

- * - controls +, n=229 - • - COPD +, n=107 

In general, the multivariate analyses show the same results as the univariate analyses. The 

adjusted differences in SF-36 scores between COPD patients without comorbidity and controls 

without comorbidity on the one hand and between COPD patients with comorbidity and controls 

with comorbidity on the other hand, were particularly large (>10) for physical functioning, role 

functioning due to physical problems, and general health. The differences between COPD 
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Figure 3. Differences in health-related quality of life between COPD patients with comorbidity and controls 
without comorbidity, adjusted for age, gender, education, and living situation. Linear regression analyses, 
dots represent statistically significant differences. 

physical role social mental role vitality bodily pain general 
functioning function functioning health function health 

physical emotional 

domains SF-36 

- • -cont ro ls - , n=135 - « - C O P D + , n=107 

patients without comorbidity and controls without comorbidity were more marked than the 
differences between COPD patients with comorbidity and controls with comorbidity. 

Combined influence of COPD and comorbidity on health-related quality of life 

Finally, COPD patients with comorbidity were also compared to controls without comorbidity, to 
investigate whether the combined influence of COPD and comorbidity differed from the influence 
of COPD alone on HRQL. COPD patients with comorbidity were significantly more impaired for 
all domains than controls without comorbidity (Figure 3). Except for bodily pain, the adjusted 
differences in SF-36 scores between COPD patients with comorbidity and controls without 
comorbidity were 10 points or more. 

Discussion 

In this study we found that COPD influences HRQL independent of the presence of comorbidity. 
In particular, COPD affects physical functioning, role functioning due to physical problems and 
general health. Social functioning, mental health and role functioning due to emotional problems 
can also be impaired in COPD patients, but these impairments cannot be attributed to the 
influence of COPD, but seem rather related to the presence of comorbidity. 

Although there was some dropout in this study, the COPD patients included in our study had a 
wide range of airway obstruction and comorbidity was present in each severity stage. The 
patients in our study thus represented COPD patients with all relevant characteristics to study 
the independent influence of COPD on HRQL. 
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In our study, we used a generic instrument for HRQL, the SF-36, in stead of a disease-specific 
instrument, because comorbidity was of particular interest in this study. As a generic instrument, 
in contrast to a disease-specific instrument, is designed to measure the consequences of a 
variety of diseases, such an instrument would be able to demonstrate whether the influence of 
COPD on HRQL is different from the influence of comorbidity on HRQL. 

The results of our study were based on a subjective measure of comorbidity, namely the self-
report of patients. Several studies have indicated that patients' self-reports are fairly accurate.14"16 

However, for some diseases agreement between questionnaire data and medical record data 
is rather poor, e.g. in the case of locomotive diseases.14,15 These diseases may reflect a 
symptom rather than a physician-diagnosed disease. The data on these diseases should 
therefore be interpreted as such. Nevertheless, these data are expected to be valid for assessing 
the symptom rather than the diagnosis, because patients are considered to be the best experts 
in reporting perceived disease symptoms. 

Several other studies on HRQL in COPD patients and controls also used the SF-36 to assess 
HRQL.5,7,1° Although the HRQL-scores depended to some extent on the characteristics of the 
population that was included, these studies showed that COPD patients can be impaired on all 
domains of the SF-36, and that the impairments were largest for physical functioning, role-
functioning due to physical problems and general health. In our study, we were able to 
demonstrate that the observed impairments in physical functioning, role functioning due to 
physical problems and general health can largely be attributed to the influence of COPD rather 
than to the influence of comorbidity. The influence of COPD on these domains can be explained 
by the disabling effects of breathlessness, which is one of the most prominent symptoms in 
COPD patients. This idea is supported by previous studies in which associations between SF-36 
domains and dyspnea particularly exist for these physical and general domains.5'10'17,18 The 
observed impairments in other domains (social and emotional), seem to be related to the 
presence of comorbidity, which frequently occurs in COPD patients (72% in this study). An 
explanation for this may be that COPD and other chronic diseases differently affect HRQL. 
Another explanation may be that coping mechanisms can prevent social or emotional problems 
in COPD patients, but these might fail when COPD patients are confronted with other diseases 
as well. 

The impairments in physical functioning and general health that seem to be affected by COPD 
in this study, have also been shown to improve after pulmonary rehabilitation.19"21. Rehabilitation 
in COPD patients therefore seems very adequate in reducing the specific influence of COPD on 
HRQL and should be encouraged in COPD patients. 

Only one study addressed the role of comorbidity in COPD patients.9 In this study only total 
HRQL-scores were investigated and no distinction was made between the different domains of 
HRQL. Furthermore, the results in COPD patients were compared with results in the general 
population, that by definition includes healthy controls as well as controls with chronic conditions. 
Although this study clearly showed that comorbidity had a negative influence on overall HRQL, 
no conclusions could be drawn on the independent influence of COPD on specific domains of 
HRQL. 
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In conclusion, COPD patients can be impaired in all domains of HRQL, i.e. their physical, as well 

as social and emotional functioning can be affected. However, in this study that was not 

confounded by comorbidity, we found evidence that COPD itself particularly affects physical 

functioning and general health. Impairments in social and emotional functioning therefore do not 

seem to be problems that are specifically related to COPD. Instead, they rather seem related to 

other chronic diseases that are frequently present in COPD. Therefore, research needs to be 

done on the influence of specific diseases on HRQL in COPD patients. Furthermore, the 

importance of pulmonary rehabilitation in COPD patients is underscored because rehabilitation 

seems successful in reducing those aspects of HRQL that are specifically impaired by COPD. 
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