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Chapter 5 

Summary 

The objective of this study was to determine the extent to which changes in HRQL occurred 
in COPD patients and controls in the course of V/2 year and to determine which patients 
showed changes in HRQL. 

All patients with a registered diagnosis of asthma or COPD in 28 general practices and who 
were 40 years or older, were selected. Only patients who appeared to have an irreversible 
airway obstruction, were included. To recruit controls, a random sample of persons without a 
registered diagnosis of asthma or COPD and who were 40 years or older, was taken from 
general practices. HRQL was assessed with the SF-36 and with the St. George's Respiratory 
Questionnaire (SGRQ). 

In patients and controls, changes in mean scores of HRQL were either small or not 
significant, except physical functioning, which changed from 59 (SD 26) to 53 (SD 28) in 
patients. The proportion of patients that showed changes in scores of the SF-36 and the 
SGRQ ranged from 22% to 43% (decline) and from 11% to 32% (improvement). Declines in 
physical functioning occurred significantly more often in patients than in controls (OR: 2.4, 
95%CI: 1.3-4.7). Clinical and demographic factors only explained 6% to 16% of the variance 
in the summary scores of the SF-36 and the SGRQ. 

COPD patients are most at risk for deteriorations in physical functioning. As the variations in 
HRQL cannot be predicted by clinical characteristics, HRQL should be monitored 
complementary to clinical monitoring. 
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Introduction 

Although much information is available on the clinical course of obstructive airway disease, 
little is known about what can be expected in patients with obstructive airway disease with 
respect to changes in their health-related quality of life (HRQL). The few studies that 
investigated the prognosis of elderly patients with obstructive airway disease in terms of 
HRQL, indicated that the mean scores for most dimensions of HRQL did not change in 
periods of 12 to 30 months.1"4 It was therefore concluded that HRQL did not change in the 
observed populations. However, the absence of net changes in HRQL does not imply that 
changes in HRQL did not occur in these patients. The HRQL of some patients may have 
declined, while the HRQL of other patients may have improved. Thus, it is still unclear to 
what extent declines or improvements in HRQL occur in COPD patients. Furthermore, 
previous studies have shown that routine clinical measures, such as pulmonary function, are 
weakly related to longitudinal changes in HRQL and that they therefore cannot be used to 
predict the patients' HRQL.1,2'45 

As the course of HRQL in patients with obstructive airway disease is largely unknown and 
routine clinical information cannot be used to predict HRQL, more information is needed on 
longitudinal changes in HRQL that occur in patients with obstructive airway disease and on 
factors that may predict the patients' HRQL. The research question was therefore to what 
extent changes in mean HRQL-scores occurred in COPD patients and in controls and in 
which proportion of COPD patients and controls declines or improvements in HRQL occurred 
during one and one-half year of follow up. The second research question concerned the 
prognostic value of a broad range of demographic and clinical variables for HRQL in COPD 
patients. 

Methods 

Selection of COPD patients 

A COPD patient was defined as a patient with an FEV,/IVC-ratio before and after inhalation 
of 400 ug salbutamol below the reference ratio minus 1.64 x standard deviation, an FEVT < 
80% predicted, a reversibility in FEV, % 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. 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 identified 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 mastery of the Dutch language (n=46) and presence of 
an end-stage disease (n=33). (3) All eligible subjects (n=1106) who were willing to participate 
(n=659, response 60%) underwent a lung function test and filled in a questionnaire between 
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December 1996 and October 1999. Only patients who met the above mentioned lung 
function criteria for COPD, were included (n=163). All other patients were thus either having 
asthma, a normal lungfunction or a reversibility > 12%. Lung function data and questionnaire 
data were obtained on the same day. Patients were re-evaluated VAt year later (n=95, follow-
up 58%). 

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

Selection of controls 

A random sample of 676 persons was taken from the patients registered in 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. Since all Dutch inhabitants have to be registered with a GP, 
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 persons with poor cognitive functioning (n=26), a poor mastery of the 
Dutch language (n=7) or with an end-stage disease (n=2). All eligible controls (n=642) who 
were willing to participate filled in a questionnaire between April and July 1998 (n=445, 
response 69%). Additionally, all controls with self-reported obstructive pulmonary disease at 
baseline (n=24) were excluded. Of the 421 controls who were included in the study, 294 
were re-evaluated VA year later (follow-up 70%). 

Quality of life questionnaires 

HRQL was assessed with a generic and a disease-specific questionnaire, the SF-36 and the 
St. George's Respiratory Questionnaire (SGRQ). The SF-36 is widely used and validated.6 

The questionnaire is composed of 36 questions, organized into eight multi-item 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. The scores on all dimensions range from 0 to 100, with higher scores indicating a 
better HRQL. 

Furthermore, two summary scales of the SF-36 were computed.7 The Physical Component 
Summary (PCS) and Mental Component Summary (MCS) scales summarise the eight 
separate dimensions of the SF-36. The eight dimensions have, however, different weights for 
the PCS and the MCS: the PCS is predominantly related to physical functioning, role-
functioning due to physical problems, bodily pain and general health, while the MCS is 
predominantly related to social functioning, mental health, role-functioning due to emotional 
problems and vitality. The scales have a mean of 50 and a standard deviation of 10 in the 
general U.S. population. Thus, all scores on the summary scales above and below 50, are 
above and below the average in the general U.S. population. The standard scoring algorithm 
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(derived from the U.S. population) was used because of the high degree of equivalence in 
scores when using standard and Dutch scoring algorithms.8 

The SGRQ 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.9 

Prognostic variables 

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 measurement 10, and carried out by trained 
personnel. 

To determine the presence of comorbid diseases, all participants were asked to complete a 
questionnaire on 23 chronic diseases. This questionnaire is developed by Statistics 
Netherlands and is widely used in demographic studies in the Netherlands.11 Chronic 
diseases included in the questionnaire have a prevalence of more than 2% in the general 
population. The diseases were described in a way that was easy to understand for patients; 
for example, 'high blood pressure' was used instead of 'hypertension'. The following 23 
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, information on the following variables was obtained by questionnaire: gender, 
age, highest form of education received (low level: primary school, lower vocational training, 
school for lower general secondary education; high level: pre-university education, high 
vocational training or university.), cough (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), and dyspnea (when 
walking at normal pace on flat ground or when going upstairs). 

Analysis 

The proportions of patients with declines or improvements in each HRQL-subscale were 
calculated. A decline or improvement was defined as a 10 points or more decrease or 
increase on the eight separate SF-36 dimensions and on the dimensions of the SGRQ 
(about 0.5 SD12"15), and as a 5 points or more decrease or increase on the SF-36 summary 
scales (0.5 SD7). 
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T-tests and X2-tests were performed to test for changes in general characteristics and mean 
HRQL-scores in one and one-half year. Linear regression analyses were performed to test 
for differences between patients and controls in changes in mean HRQL-scores, adjusting for 
age, gender, education, comorbidity and follow-up time. McNemar tests and paired t-tests 
were carried out to test for differences in general characteristics and mean HRQL-scores at 
baseline and at follow-up. X2-tests were performed to test for differences between COPD 
patients and controls in percentage with declines or improvements in HRQL. Logistic 
regression analysis was carried out to test for differences between COPD patients and 
controls in percentage with declines or improvements in HRQL, adjusting for age, gender, 
education, comorbidity and follow-up time. Linear regression analyses were carried out to 
determine the independent influence of potential prognostic factors at baseline for HRQL 
after one and one-half year in COPD patients. The two summary scales of the SF-36 and the 
total score of the SGRQ were the dependent variables in the regression models. The 
independent variables were age, gender, education (high/low), cough, phlegm, dyspnea, 
FEVT % predicted, and the number of comorbid diseases. The results were adjusted for the 
baseline values of the three dependent variables by including them in the model as 
independent variable. P-values less than 0.05 were considered significant. All analyses were 
carried out using SPSS 8.0.2 for Windows. 

Results 

Drop-out 

Follow-up in this 11/2 -year study was complete for 95 COPD patients. These patients did not 
significantly differ from COPD patients who dropped out of the study (n=68) on all baseline 
sociodemographic and clinical characteristics. However, patients who dropped out had worse 
HRQL at baseline than patients who completed follow-up. With respect to the summary 
scales of the SF-36 and the total scale of the SGRQ, patients who dropped out had lower 
SF-36 PCS scores (38 (SD=9)) and higher SGRQ total scores (39 (SD=19)) than patients 
who completed follow-up ( PCS 42 (SD=10); SGRQ 30 (SD=16) respectively). There were no 
differences in SF-36 MCS scores. 

Of the controls, 294 completed the study and these controls significantly differed from 
controls who dropped out of the study (n=127) with respect to the percentage with a low 
education (77% vs. 87%) and age (65 (SD=12) vs. 68 (SD=13) years). Controls who 
dropped out, also had worse HRQL at baseline than controls who completed follow-up. With 
respect to the summary scales of the SF-36, controls who dropped out had lower PCS 
scores (45 (SD=12)) and MCS scores (49 (SD=11)) than controls who completed follow-up 
(PCS 48 (SD=10); MCS 52 (SD=9) respectively). 

General characteristics, baseline and follow-up (Table 1) 

The majority of the patients were male (74%), had a low education (89%), experienced 
respiratory symptoms (63%-77%), and suffered from comorbidity (72%). The mean age was 
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Table 1. General characteristics at baseline and at follow-up of COPD patients and controls. 

demographic characteristics 
mean age (SD) 
male gender 
low education 
respiratory symptoms 

cough 
phlegm 
dyspnea 

number of comorbid diseases' 
0 
1-2 
3-4 

>5 
pulmonary function (FEV-,) 

< 50 % pred 
50-70 % pred 
> 70 % pred 

mean FEV, %pred before salb (SD) 
mean FEV, %pred after salb. (SD) 
mean reversibility FEV, % pred (SD) 

patients, n= 

Basel 

68 
74% 
89% 

63% 
66% 
77% 

28% 
56% 
11% 
5% 

4 1 % 
47% 
12% 
53 
58 
5 

ne 

0) 

(14) 
(13) 

(4) 

35 

follow 

69 

66% 
65% 
79% 

36% 
51% 
12% 
1% 

50% 
40% 
10% 
52 

-
-

up 

(9)* 

(14) 

controls, n= 

baseline 

65 (12) 
40% 
77% 

40% 
52% 
6% 
2% 

294 

follow-up 

67 (12)* 

38% 
47% 
11% 
4% 

* p<0.05 (compared with baseline values) 
1 presence of comorbidity was only calculated for persons who filled in the complete questionnaire 
on comorbidity 

68 years and the mean FEV, % predicted before salbutamol was 53%. Of the controls, fewer 
persons were male (40%), had a low education (77%) or had comorbidity (60%). The mean 
age of controls was 65 years. 

The percentage of patients with comorbidity decreased in one and one-half year (72%-64%), 
but this change was not significant. In controls, no changes were observed in one and one-
half year. 

Mean HRQL-scores, baseline and follow-up (Table 2) 

In COPD patients, mean HRQL significantly declined for two dimensions of the SF-36: 
physical functioning (59-53) and social functioning (81-77). One summary scale of the SF-36 
also declined: PCS (42-40). The following dimensions of the SGRQ significantly declined in 
patients: activity (41-44), impacts (22-26), and total score (30-33). In controls, significant 
declines in two SF-36 dimensions were observed: physical functioning (78-76) and general 
health (68-65). Changes in mean HRQL-scores (adjusted for age, gender, education, 
comorbidity, follow-up time) were not significantly different between patients and controls 
(data not shown). 
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Table 2. Mean (SD) HRQL-scores at baseline and at follow-up of COPD patients and controls. 

SF-36' 
physical functioning 
role-functioning, physical 
social functioning 
mental health 
role-functioning, mental 
vitality 
bodily pain 
general health 
summary SF-36? 
physical 
mental 
SGRQ3 

symptoms 
activity 
impacts 
summary SGRQ1 

total 

patients, n=95 

base 

59 
58 
81 
75 
79 
60 
87 
49 

42 
52 

43 
41 
22 

30 

ine 

(26) 
(42) 
(25) 
(20) 
(38) 
(21) 
(22) 
(20) 

(10) 
(10) 

(26) 
(23) 
(14) 

(16) 

follow-up 

53 
55 
77 
74 
76 
59 
84 
47 

40 
52 

43 
44 
26 

33 

(28)* 
(43) 
(27)* 

(17) 
(37) 
(22) 
(24) 
(21) 

(11)* 

(9) 

(27) 
(25)* 
(17)* 

(19)* 

controls, n=294 

base 

78 
73 
83 
77 
80 
67 
80 
68 

49 
52 

ine 

(24) 
(39) 
(23) 
(16) 
(36) 
(19) 
(23) 
(18) 

(10) 

0) 

follow-up 

76 
70 
81 
76 
79 
66 
80 
65 

48 
51 

(26)* 
(41) 
(23) 

(17) 
(38) 
(20) 
(22) 
(18)* 

(10) 
(10) 

p<0.05 (compared with baseline values) 
1 score ranges from 0 to 100 with 100 indicating better HRQL 
2 norm-based scoring, standardised to general U.S. population in which mean=50 and SD=10 
3 score ranges from 0 to 100 with 100 indicating poorer HRQL 

Proportion of patients and controls experiencing change in HRQL 

Although most changes in mean scores of HRQL-domains were either not significant or 
small, the proportion of patients and controls that experienced a decline or improvement on 
the SF-36 and the SGRQ was substantial (Table 3). The proportion of patients that 
experienced a decline on the SF-36 ranged from 22% to 43% for the separate domains, and 
the proportion of patients that experienced an improvement ranged from 15% to 32%. Similar 
proportions of patients experienced declines (24% to 36%) and improvements (11% to 32%) 
on the SGRQ. 

Declines occurred significantly more often in patients than in controls for physical functioning 
(43% vs. 24%), role-functioning due to physical problems (30% vs. 20%), PCS (33% vs. 
22%), and MCS (30% vs. 19%). Improvements occurred significantly more often in patients 
than in controls for mental health (22% vs. 14%), while improvements occurred significantly 
less often in patients than in controls for bodily pain (19% vs. 30%). However, when these 
results were adjusted for age, gender, education, and follow-up time, differences between 
patients and controls were only observed for declines in physical functioning (OR: 2.4, 
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Table 3. Percentage of patients and controls with declines or improvements in SF-36 and SGRQ. 

Patients, n=95 Controls, n=294 

n % n % Adjusted odds ratio' (95% CI) 
Decline 
SF-36 

physical functioning 
role-functioning, physical 
social functioning 
mental health 
role-functioning, mental 
vitality 
bodily pain 
general health 
summary SF-36 
physical 
mental 
SGRQ 

symptoms 
activity 

impacts 
summary SGRQ 
total 
Improvement 
SF-36 
physical functioning 
role-functioning, physical 

social functioning 
mental health 

role-functioning, mental 
vitality 
bodily pain 

general health 
summary SF-36 
physical 
mental 
SGRQ 
symptoms 
activity 
impacts 
summary SGRQ 
total 

41 
27 
31 
22 
19 
30 
26 
31 

28 

25 

24 

34 
27 

23 

21 
22 

20 
21 
13 
30 
18 
22 

14 

19 

30 
17 
12 

10 

43* 
30* 
33 
23 
22 
32 
27 

33 

33" 
30' 

25 
36 
28 

24 

22 
24 

21 
22* 

15 
32 
19* 
24 

17 

23 

32 
18 

13 

11 

64 

53 
95 
45 
39 
72 
87 

80 

54 
46 

-
-
-

-

48 
45 
74 
37 
33 
69 
86 
54 

37 
44 

-
-
-

-

24 
20 
33 
17 
15 
27 

31 
30 

22 
19 

18 
17 

26 
14 

13 
25 
30 
20 

15 
18 

2.4(1.3-4.7) 

2.5(1.2-5.2) 

0.4 (0.2-0.9) 

adjusted for age, gender, education, comorbidity, and follow-up time. Only significant odds ratios 
are shown. 
* p<0.05 (univariate X2-test, compared to controls) 

95%CI: 1.3-4.7), and for improvements in role-functioning physical (OR: 2.4, 95%CI: 1.2-5.2), 
and bodily pain (OR: 0.4, 95%CI: 0.2-0.9). 

Determinants of change in HRQL 

Finally, linear regression analyses were performed to investigate the independent prognostic 
value of several demographic and clinical factors at baseline for HRQL after one and one-
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Table 4. Relationship between potential prognostic factors at baseline and HRQL after 11/2 year 
in COPD patients. Linear regression analysis with standardised betas. n=95 

age 
male gender 
low education 
respiratory symptoms 
cough 
phlegm 
dyspnea 
pulmonary function 

FEVT <50% 

FEVT 50-70% 

FEV, > 70% 

physical summary 
scale SF-361 

0.09 
-0.02 
-0.05 

-0.06 
-0 .21" 
-0.05 

-0.27* 
-0.28" 

-

mental summary 
scale SF-361 

-0.06 
0.16 

-0.17 

-0.14 
-0.16 
-0.09 

0.38" 
0.39" 

-

total scale SGRQ2 

-0.06 
-0.04 
0.11 

0.09 
0.12 
0.07 

0.22* 
0.17 

-

number of comorbid diseases -0.18* -0.05 0.01 

SF-36 physical baseline 
SF-36 mental baseline1 

SGRQ total baseline2 

0.56* 
0.37** 

0.64* 

R2 (only baseline HRQL-score) 
R2 (all variables included) 
AR2 

53% 
63% 
10% 

24% 
40% 
16% 

58% 
64% 
6% 

* p<0.10, **p<0.05 
1 higher scores indicate better HRQL 
2 lower scores indicate better HRQL 

half year (Table 4). The results were adjusted for baseline HRQL-values. It appeared that 

prognostic factors contributed to a relative small extent to the three HRQL-scales (6% to 

16% of the variance explained). HRQL after one and one-half year was best predicted by 

FEV! % predicted. A worse pulmonary function was associated with lower scores on the PCS 

and higher scores on the SGRQ total, which may indicate a worse physical and disease-

specific HRQL. A worse pulmonary function was also associated with higher scores on the 

MCS, which may indicate a better mental HRQL. The PCS score was also significantly 

predicted by phlegm and the number of comorbid diseases. 

Discussion 

It was investigated to what extent changes in HRQL occur in COPD patients in V/2 year and 

which factors at baseline could determine HRQL at follow-up. Although we found that most 

changes in mean scores of HRQL dimensions were small or not significant, substantial 

proportions of patients experienced declines or improvements in their HRQL. COPD patients 

were more at risk for declines in physical functioning than controls, but they were also more 
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likely to experience improvements in physical role functioning. Patients with more severe 
disease, as measured with FEV,, were more likely to decline in the physical component 
summary scale and to improve in the mental component summary scale of the SF-36. 
Generally, changes in HRQL were only to a limited extent explained by demographic and 
clinical prognostic variables. 

There was loss to follow-up in this study. Both patients and controls who dropped out of the 
study, had worse HRQL. The changes in HRQL that we observed in this study were thus 
seen in patients and controls with better HRQL than the patients and controls who initially 
participated in the study. Major reasons for drop-out were feeling too ill (35%) and death 
(22%). Since the results at follow-up are of course not applicable for patients who died, these 
drop-outs did not bias the results. For those patients who were feeling too ill to participate at 
follow-up, it seems unlikely that they would have experienced improvements in their HRQL. 
Consequently, this would imply that the observed declines in HRQL in this study will be 
underestimations, while the observed improvements will be overestimations. Nevertheless, 
as changes in HRQL were still frequently seen in patients and controls and both groups 
represented all categories of potential predictors relevant for this study, it was still possible to 
identify factors that could predict HRQL at follow-up. 

In this study, HRQL was assessed with the SF-36 and the St. George's Respiratory 
Questionnaire. Empirical evidence for meaningful cut-off points to define clinical relevant 
change only exists for the SGRQ.9 For the SGRQ, a difference in scores of 4 points or more 
can be considered clinically relevant. We chose to use a cut-off value of 10, so that changes 
in the SGRQ could be considered major changes. As the score range of the SF-36 and the 
standard deviations of most SF-36 domains were comparable with the score range and 
standard deviations of the SGRQ, the same cut-off points were chosen for the eight separate 
dimensions of the SF-36 as the cut-off points for the SGRQ. However, as there were 
differences in scaling properties between the SF-36 domains, such as type of variable 
(continuous/ordinal), more research needs to be done on the clinical relevance of differences 
in scores of the SF-36. 

Only few studies have investigated the natural course of HRQL in COPD patients.1'3 Our 
study confirms the findings of these studies by an absence of mean changes on most 
dimensions. In the studies that used HRQL-instruments which also measure physical 
dimensions of HRQL, a mean decline in physical functioning was seen.1,2 In our study, the 
mean decline in physical functioning of the SF-36 in COPD patients was 6 points. If the 
criteria for relevant change of the SGRQ (>= 4 points) would also apply to the SF-36, this 
decline may be considered clinically relevant. With respect to the SGRQ, only a clinically 
relevant decline was observed for the impacts dimension, which suggests that patients 
experienced more difficulties in daily life due to their disease, such as a disturbed sleep, 
embarassment, side-effects of medication or difficulties in recreation. 

In contrast to these previous studies, we not only investigated whether mean changes in 
HRQL occurred, but also in what proportion of patients declines or improvements in HRQL 
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occurred. These analyses showed that the absence of mean changes on most dimensions of 
HRQL were not the result of stable HRQL in individual patients, but were the result of rather 
similar proportions of patients who experienced declines and patients who experienced 
improvements in their HRQL. In the relative short time-period of one and a half year, the 
majority of patients experience changes in their HRQL. As the test-retest reliability of the SF-
36 and the SGRQ have been found to be good, it is unlikely that these large variations can 
be attributed to measurement properties of these instruments.4,13 

When figures on the proportion that changed on the SF-36 were observed in controls, it 
appeared that large variations in HRQL were not unusual. Still, patients were more at risk for 
declines in physical functioning than controls, which is in agreement with the findings on 
mean changes in HRQL. However, a larger proportion of patients also experienced 
improvements in role functioning due to physical problems than controls. Thus, although 
patients became more physically impaired, this did not result in more problems with work or 
other daily activities. This may imply that patients are able to cope with their physical 
deteriorations. 

In only one study, figures on the percentage CODP patients with change in SF-36 are 
given.16 Like in our study, changes occurred in considerable percentages of patients, while 
there was little change in mean scores. However, the goal of this study was not to describe 
the course of HRQL in COPD patients. Since follow-up in this study varied from 6 months to 
18 months, different cut-off points were chosen to define change, and no control group was 
included, it is difficult to compare the data of this study with our data. 

The second part of our study concerned the question whether we could predict which 
patients would particularly experience changes in their HRQL. Previous studies showed that 
pulmonary function tests can predict future HRQL scores, but to a limited extent.1'2,4'5 Our 
study confirms the longitudinal relationship between pulmonary function and HRQL. 
Pulmonary function was a better predictor for HRQL than demographic variables, respiratory 
symptoms or comorbidity. As we investigated two different summary scales of the SF-36 
(physical and mental), we could demonstrate that the relationship between pulmonary 
function and HRQL is inverse for the physical and the mental summary scale. Patients with 
more severe disease were more likely to decline in the physical summary scale and to 
improve in the mental summary scale. A methodological explanation may be that the 
physical and mental summary scale both summarise all eight dimensions of the SF-36. The 
physical dimensions of the SF-36 have a large and positive weight on the physical summary 
scale and they have a smaller but negative weight on the mental summary scale. The 
opposite is true for the mental dimensions of the SF-36. If pulmonary function would have a 
particular influence on the physical dimensions of the SF-36 and less on other dimensions, 
this could explain the opposite association of pulmonary function with the physical and 
mental summary scale. Nevertheless, pulmonary function and other factors explained the 
variance in HRQL only to a limited extent, indicating that these factors only provide a small 
contribution to HRQL. 
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In conclusion, as COPD patients are subject to large variations in their HRQL and as HRQL 

cannot be predicted on the basis of routine clinical information, HRQL should be monitored 

directly and complementary to clinical monitoring in order to provide adequate care. Since 

patients are predominantly at risk for deteriorations in physical functioning, it should be 

explored whether they need support with activities that require physical exercise or whether 

their physical functioning could be improved by for example pulmonary rehabilitation. 
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