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Introduction 

Traditionally, survival has been the most important outcome in medicine. In the nineteenth 
century, vaccination and hygienic measures resulted in spectacular improvements in life-
expectancy.1 And the development and enormous growth of technical-medical interventions 
in the second half of the twentieth century may have led to the high expectations of medicine 
today and to the focus on survival. Unfortunately, reality shows that as survival improves, 
chronic and less curable diseases become more prevalent.1 This is even more noticeable in 
the western societies where the proportion of elderly people is increasing. New technological 
developments and improvements in therapeutic strategies are able to add several years to a 
person's life, but these added years are not always healthy years. Although the emphasis in 
medicine still lies on finding cures for diseases and thereby on trying to improve survival, 
there is a growing awareness that improvement of the functioning and well-being of patients 
with chronic diseases, in other words improvement of the quality of life of patients with 
chronic conditions, is important as well. 

This thesis describes the quality of life of patients with chronic obstructive pulmonary disease 
(COPD). COPD is a common chronic disease in the Netherlands and about 80% of COPD 
patients is treated by their general practitioner.2 In the study described in this thesis, COPD 
patients and controls from general practices were included. These patients and controls were 
evaluated with regard to their quality of life and factors that could influence their quality of life, 
in particular comorbidity. 

Chronic Obstructive Pulmonary Disease 

COPD is a slowly progressive disease that is characterised by a permanent limitation of 
expiratory flow due to chronic bronchitis or emphysema.3 Chronic bronchitis refers to the 
condition of subjects with an excess of mucus secretion in the bronchial tree and a chronic 
productive cough that is present on most days for at least three months in two consecutive 
years. Emphysema is defined as an abnormal enlargement of the air spaces distal to the 
terminal bronchioli, accompanied by destruction of the walls and without obvious fibrosis. 
Loss of alveolar attachments to the airway perimeter contributes to airway stenosis. As a 
result of the airway obstruction, COPD patients often suffer from breathlessness and 
experience a reduction in exercise performance. Other symptoms that frequently occur in 
COPD patients are cough, phlegm and wheeze. 

The primary cause of COPD is exposure to tobacco smoke.3 Other causes of COPD are 
occupational exposure to hazardous airborne substances such as silica or dust, and a 
genetic defect, oc1 -antitrypsin deficiency.3 

In the Dutch general practice, the prevalence of COPD is 1 to 2%4 and COPD is a major 
cause of morbidity and mortality.3 COPD is usually not diagnosed before the age of forty, 
although the disease process begins earlier. However, in the early stages of COPD, patients 
do not yet show symptoms. Breathlessness is slowly progressive and the disease develops 
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at a time of life when people generally begin to modify their activities. As a result, patients 
may not present to a physician until the condition is quite advanced.5 

Management of COPD by the general practitioner 

The majority of COPD patients in the Netherlands are treated by their general practitioner 
(GP). The standard of the Dutch Society of General Practitioners (NHG) states that the most 
important intervention in COPD patients is smoking cessation.6 Smoking cessation should 
slow down the deterioration of the airway function. However, as the diagnosis of COPD is 
often delayed, the advice to stop smoking is also delayed. This is important because 
smoking-associated loss of airway function occurs against a background of the normal age-
related loss. Even after smoking has been ceased completely, the airway function will 
continue to decrease over time and may well reach a point at which a significant restriction in 
daily activities occurs, even though the patient stopped smoking years previously.5 Smoking 
cessation should therefore start as early as possible to be effective in preventing COPD or 
COPD-related problems. Medical treatment of COPD patients is also advised. Treatment 
with bronchodilators may reduce symptoms.68 Inhaled corticosteroids may result in a small 
initial improvement in FEV^ but have no influence on the rate of decline in FEV,. There might 
be a positive influence on the number of exacerbations in COPD patients.9,10 

The treatment goal in COPD patients is not 'cure', but 'care': the minimisation of a patient's 
symptoms, the prevention of complications and exacerbations, and the improvement of the 
ability to function in day-to-day life, or in other words the improvement of a patient's quality of 
life. The majority of COPD patients are treated by their GP. The GP, as a family physician, 
has the best insight into a patient's diseases and psychosocial situation. Furthermore, the 
GP is the gatekeeper of the medical system and thus decides whether a patient should be 
referred to other health care professionals. Therefore, the GP could play an important role in 
identifying COPD patients with a decreased quality of life and in providing guidance for an 
improvement in the quality of life of these patients. 

The concept 'health-related quality of life' 

Instead of quality of life, the more restrictive term 'health-related quality of life' (HRQL) is 
often used in the medical literature. Quality of life refers to many factors, such as housing, 
income, social support, spirituality etc., whereas the term HRQL is specifically concerned 
with those aspects of life that may be impaired due to disease. 

Although the importance of HRQL in clinical research is increasingly recognised and HRQL 
is investigated in numerous studies nowadays, an unequivocal definition of HRQL does not 
exist. In actual practice, however, HRQL appears to be determined by measuring a wide 
variety of health outcomes. Figure 1 gives an overview of the types of health outcomes that 
exist and shows which outcomes are often referred to as HRQL. The outcomes are classified 
according to the model of Wilson and Cleary." 

12 



General introduction 

Figure 1. Health outcomes according to Wilson and Cleary.11 All grey blocks represent health 
outcomes, and the dark grey blocks represent outcomes that are often considered as part of HRQL. 

biological and 
physiological 
variables 

perceived 
symptoms 

functional 
status 

genera! health 
perceptions 

overall quality 
of life 

Health outcomes can be thought of as a continuum with increasing complexity. The 
outcomes of diseases that are most closely and directly related to the disease process, the 
biological and physiological variables, are presented on the left side of the model. These are 
not considered as HRQL variables. Instead, these traditional clinical outcomes are usually 
measured for diagnosis and monitoring of the disease. The clinical outcomes, such as 
impaired pulmonary function in COPD patients, may lead to symptoms like dyspnea, which in 
turn may affect the functional status, such as an impaired exercise tolerance, which may then 
further influence general health perceptions and overall quality of life. 

As has been mentioned before, overall quality of life is not synonymous with HRQL, as 
overall quality of life refers to satisfaction with life as a whole and is considered to be largely 
influenced by other factors than health alone. The outcomes that refer to symptoms, 
functional status and general health perceptions are often considered to be part of HRQL. 
However, there is no agreement on whether these outcomes should all be included in HRQL 
instruments. For example, some researchers do not feel that symptoms should be seen as 
part of HRQL, because in their opinion the consequences of the symptoms are more relevant 
for HRQL than the symptoms themselves. Furthermore, the operationalisation of these types 
of outcomes is not uniformly approached. 

Health outcomes can be further classified into physical, emotional or social outcomes. These 
three domains are usually all considered essential for HRQL.12,13 A final distinction can be 
made between disease-specific and generic HRQL. Disease-specific HRQL instruments only 
measure health outcomes that are relevant for a certain disease while generic instruments 
measure a broad range of health outcomes that are relevant for disease in general. 

Frequently used generic instruments in clinical research are the Medical Outcomes Study 36-
item Short-Form Health Survey (SF-36)14, the Nottingham Health Profile (NHP)15, the 
Sickness Impact Profile (SIP)16, COOPAA/ONCA Charts17, and the EuroQol.18 Furthermore, 
several disease-specific questionnaires have been developed for research in COPD patients. 
These are the St. George's Respiratory Questionnaire (SGRQ)19, the Chronic Respiratory 
Questionnaire (CRQ)20, the Breathing Problems Questionnaire (BPQ)21, and the Quality of 
Life for Respiratory Illness Questionnaire (QoL-RIQ).22 

In this study, we attempted to cover all or most health outcomes that are often considered 
part of HRQL and that may add information to clinical health outcomes in COPD patients. 
Therefore, instruments were chosen that determine perceived symptoms, functional status, 
and general health perceptions. Also, these instruments had to assess physical, emotional 

13 



Chapter 1 

and social aspects of HRQL. As it was thought that the SF-36 and the SGRQ together cover 
all of these aspects, these two instruments were selected for assessing HRQL in this study. 
Moreover, these instruments were chosen because of practical and methodological reasons. 
Both questionnaires have previously been shown to be valid and reliable in COPD 
patients19,23"25, and both are self-complete measures. Furthermore, it has been shown that 
the SF-36, as a generic measure, may well detect the consequences of a broad range of 
diseases26"30 and should therefore be able to assess the consequences of comorbidity in 
COPD patients. 

In Table 1 and Table 2 an overview of the contents of the SF-36 and the SGRQ is given. The 
SF-36 consists of 36 questions, organised into eight domains. The SGRQ contains 76 items, 
organised into three domains: symptoms, activity and impacts. 

As can be seen in Table 1 and 2, the content of the SF-36 and the SGRQ is quite different. In 
the SGRQ, for example, there is more emphasis on symptoms than in the SF-36. The SF-36 
on the other hand, is more concerned with emotional problems and social activities. Also, the 
SGRQ refers to problems or situations that directly refer to respiratory illness, which 
characterises the disease-specific nature of the SGRQ. Thus, the SF-36 and the SGRQ 
seem to provide additional information on health outcomes. Together, they cover a broad 
range of health outcomes that may be relevant in COPD patients. A comparison of the SF-36 
and the SGRQ with other HRQL instruments is given in chapter eight. 

Table 1. Overview of the domains of the SF-36 and content of the domains 
Domains SF-36 Content 
Physical functioning Performance of several activities such as bathing, 

dressing, climbing stairs, shopping, or doing sports. 
Role limitations due to physical problems Problems with work or other daily activities as a 

result of physical health problems. 
Social functioning Frequency and extent of interference with normal 

social activities due to physical or emotional 
problems. 

Mental health Feelings of e.g. nervousness, depression, 
happiness. Items on four major mental health 
dimensions are included (anxiety, depression, loss 
of behavioural or emotional control, psychological 
well-being). 

Role limitations due to emotional Problems with work or other daily activities as a 
problems result of emotional problems. 
Vitality Level of fatigue, energy. 
Bodily pain Frequency of pain and limitations due to pain. 
General health Perceptions of general health and beliefs about 

changes in health. 
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Table 2. Overview of the domains of the SGRQ and content of the domains 
Domains SGRQ Content 
Symptoms Level of symptomatology, including frequency of cough, sputum 

production, wheeze, breathlessness, and the duration and 
frequency of attacks of breathlessness or wheeze. 

Activity Physical activities that either cause or are limited by 
breathlessness. 

Impacts Factors such as work, being in control of health, stigmatisation, 
need for medication, side effects, health expectations and 
disturbance of daily life. 

Unlike many traditional clinical parameters, HRQL is an abstract umbrella term that can be 
measured with a variety of instruments, all of which are based on different 
operationalisations of HRQL that may refer to a wide variety of health outcomes. 
Nevertheless, the term HRQL is often regarded as a concrete concept with one clear clinical 
meaning. The health outcomes that can be placed under the term HRQL seem to be in 
contrast with traditional clinical, pathophysiological health outcomes. Additional information 
on HRQL to these clinical variables therefore gives a more complete picture of the outcomes 
of disease in clinical research. 

Research on health-related quality of life in COPD patients 

As improvement of HRQL is an important therapeutic goal in COPD patients, as has been 
pointed out before, HRQL has become an important issue in clinical COPD research in the 
past two decades. Research on HRQL has mainly three purposes: (1) to determine the 
degree and type of impairment in HRQL; (2) to identify determinants of HRQL; and (3) to 
evaluate the effects of medical interventions on a patient's HRQL. The description of the 
degree and type of impairment in HRQL is important, because this gives information on the 
specific problems that patients experience and may therefore give clues for treatment 
priorities and adequate care. The identification of determinants of HRQL gives more insight 
into the possible mechanisms by which HRQL is impaired and which may therefore be 
targeted. In addition, clinical and demographic determinants of HRQL may identify patients at 
risk of a poor HRQL. This is of particular importance in COPD patients, because it is known 
that they tend not to volunteer the problems they experience.31 Finally, as it is recognised 
that measuring HRQL is important in COPD patients, it is evident that interventions should 
not solely be evaluated on the pathophysiological effects they have, but on the effects they 
have on a patient's quality of life as well. 

As this thesis deals with the first two purposes of HRQL research, a global description will 
first be given of the studies in which the degree and type of impairments in HRQL in COPD 
patients is determined and in which the determinants of HRQL in COPD patients is 
investigated. 

15 



Chapter 1 

Degree and type of impairment in HRQL in COPD patients 

Thus far, studies on HRQL in COPD patients included patients with varying disease 
severities and used different methods to assess HRQL. Nevertheless, these studies have 
shown that COPD patients suffer from important impairments in almost all aspects of HRQL. 
As the Sickness Impact Profile (SIP) has been most often used to determine aspects of 
HRQL that are impaired in COPD patients and as it encompasses the largest variety of 
aspects of HRQL, the results of studies in which the SIP was used have been summarised in 
Figure 2.2,32"35 It appears that COPD patients, compared to controls, particularly experience 
problems in some basic functions (ambulation, sleep and rest) and in important day-to-day 
activities (home management, recreation). Least experienced are problems with body care, 
communication and eating. 

Figure 2. Results of studies using the SIP as a measure for HRQL in COPD 
patients. 

COPD. Pa02 <60mmHg, mean 
FEV1 0,75LVs, oxygen therapy, 
n=203 (ret 32) 

COPD, Pa02 >55mmHg, mean 
FEV1 1.0L/S, n=985(ref33) 

Symptomatic airway obstruction, 
outpatients, median FEV1 1,1 L/s, 
n=160(ref34) 

Asthma/COPD (>40 years), 
general practice, mean FEV1 
1,9L/s, n=73(ref2) 

COPD, outpatients, mean FEV1 
% pred 39,9, n=68 (ret 35) 

controls - lowest range 

controls - highest range 

* SIP score ranges from 0 (best HRQL) 
to 100 (worst HRQL). Physical total and 
psychosocial total are summary 
domains, based on other domains. 

Figure 2 also clearly illustrates that the extent to which patients experience these problems is 
related to the degree of pulmonary disease. Patients with notable hypoxemia who received 
oxygen therapy and had a mean FEVi of 0.75 L/s32 had the worst scores for HRQL and had 
worse scores than controls for all aspects of HRQL. Patients with a mean FEV, of 1.0 L/s33, 
patients from the general practice with a mean FEV, of 1.9 L/s2, or outpatients with a median 
FEVT 1.1 L/s34 or a mean FEV! % predicted of 39.935, had better scores and, for some 
aspects of HRQL, had scores that were more comparable to the scores of controls (body 
care, communication, eating). However, it should be noted that even within groups of 
patients with a comparable disease severity, a broad range of degrees of HRQL was found. 

Q_ 

W 

/ / 
' / 
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Determinants of HRQL in COPD patients 

COPD-related determinants 
Most of the research on HRQL in COPD patients focused on the determinants for HRQL In 
these studies, it has been repeatedly found that pulmonary function is only weakly to 
moderately related to HRQL in COPD patients. This is in line with the observation that there 
is a large variation in HRQL in patients with the same degree of pulmonary disease. 
Correlation coefficients between FEV, and several measures of HRQL in these studies 
ranged from 0.01 to n.67.2'33'34'36'47 It has been suggested that factors other than pulmonary 
function must also be responsible for the variation in HRQL. Studies in which the influence of 
several determinants was investigated indeed seemed to indicate that exercise capacity and 
dyspnea are consistently more strongly related to HRQL than pulmonary function. 
Correlation coefficients in these studies ranged from 0.02 to 0.64 (exercise 
capacity)33'34'41'4548 and from 0.08 to 0.78(dyspnea).36'37'43'47"49 Other disease-related 
determinants that have been investigated were neuropsychological status (range r=0.18-
0.51 )32'3344, Pa02 (range r=0.03-0.52)32'33'40'43'50, Prmax (range r=0.00-0.39)36'41, and KCO 
(range r=0.02-0.33).4146 

The reason why low (or non-significant) as well as high correlations were found in these 
studies, is that the populations included in these studies and the aspects of HRQL that were 
investigated were different. As may be expected, studies in which patients with a small range 
in pulmonary function were included or studies with small sample sizes showed low or 
insignificant correlations. Furthermore, lung function, exercise capacity and dyspnea are 
more strongly related to physical components of HRQL than to psychosocial components of 
HRQL. 

As clinical measures appear to be moderately related to HRQL, they do not provide sufficient 
information on the patient's HRQL. Therefore, HRQL should be monitored additionally in 
clinical practice. As the more subjective measures of disease severity, such as dyspnea or 
exercise tolerance, appear to be more strongly related to HRQL than objective measures of 
disease severity, such as pulmonary function or oxygen saturation, treating the symptoms or 
improving the patient's physical condition would probably be more successful in improving 
the patient's HRQL. 

Other determinants: emotional status, demographic variables 
When the relationship between emotional status and HRQL was studied, it appeared that 
anxiety and depression were highly correlated with the psychosocial components of HRQL. 
However, this is not an unexpected finding since emotional status and psychosocial HRQL 
are related concepts. Nevertheless, anxiety and depression were correlated with the physical 
components of HRQL as well (range r=0.19-0.62).33'34,44 

Only a few studies investigated the relationship between demographic variables and HRQL, 
and age was the only demographic variable that was investigated in more than two studies. 
However, contradictory results were obtained. While three studies showed that older age 
was associated with a worse HRQL323738, three other studies indicated that older age was 
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associated with a better HRQL42,47,51, and four more studies found no relationship between 
age and HRQL at all.33394144 

Combined influence of determinants on HRQL 
Although the more subjective measures of disease, such as dyspnea, appeared to be more 
strongly related to HRQL than objective, physiological parameters, the total variance in 
HRQL explained by all variables investigated did not exceed 55%. As HRQL remains largely 
unexplained, other factors than those that have been studied must also be responsible for 
the variation in HRQL. 

Outline of this thesis 

Previous research on HRQL in COPD patients has clearly demonstrated that the HRQL in 
these patients can be severely impaired and that demographic and pulmonary characteristics 
are only to a limited extent related to HRQL. However, some issues still remain unclear. 
Although it is believed that chronic diseases frequently occur in COPD patients, the 
relationship of comorbidity with HRQL is largely unknown. When treating COPD patients in 
clinical practice or when including these patients in clinical research, it is thus unknown to 
what extent comorbidity is a relevant parameter with respect to their HRQL. As few studies 
on HRQL in COPD patients have been carried out in general practice populations thus far2,52, 
there is little information on the impact of COPD in patients with a relatively mild airway 
obstruction. 

In this study, comorbidity and HRQL have been investigated in several ways in a population 
of COPD patients from general practice. First, in order to determine whether chronic 
diseases indeed frequently occur in COPD patients, the prevalence of comorbidity in COPD 
patients and in controls was determined (chapter 2). Second, it was investigated whether 
COPD, rather than the presence of comorbidity, is related to the severe impairments in 
HRQL that are seen in these patients (chapter 3). Furthermore, as HRQL was only to a 
limited extent explained by demographic and respiratory variables thus far, it was 
investigated whether comorbidity was of added value in the prediction of HRQL (chapter 4). 
As there are few longitudinal studies on HRQL, it is largely unknown what can be expected 
with respect to changes in HRQL in COPD patients and whether comorbidity has an 
influence on the course of HRQL (chapter 5). Another issue in COPD patients is that it is 
assumed that a relatively high proportion of COPD patients suffers from depression. 
However, previous research was not conclusive on this topic. The risk of depression in 
COPD patients was therefore further investigated (chapter 6). It was thought that the 
influence of comorbidity would not be measured with disease-specific HRQL instruments. We 
therefore investigated whether this assumption was true for a frequently used disease-
specific measure in COPD patients, the St. George's Respiratory Questionnaire (chapter 7). 
Finally, the results of the different studies performed are discussed, related to the results of 
other studies, and general conclusions are drawn (chapter 8). 
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