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ABSTRACT 
Although much research has been done on the impact of chronic illness on quality of life, still 

relatively little is known about the role of comorbidity. Given the growing number of (older) people 
with multiple chronic conditions, more information is needed on the effects of specific disease 
combinations for preventive purposes. In a nationwide representative sample of 1673 non-
institutionalized chronic disease patients (recruited in 56 general practices) in The Netherlands, we 
assessed the separate and joint effects of cardiovascular disease, cancer, arthritis, chronic respiratory 
disease, diabetes mellitus, and thyroid dysfunction on physical and mental functioning. Data on 
medical diagnoses were provided by the general practitioners; data on physical and mental functioning 
were collected by a patient survey (SF-36). Compared to reference data of the general population, 
physical functioning appeared to be worse in all six diagnostic groups, whereas mental functioning 
was more or less comparable. Patients with arthritis or those suffering from comorbidity reported the 
lowest levels of physical functioning. Synergistic effects of combinations of diabetes, cardiovascular 
disease and/or chronic respiratory disease were found, indicating that patients suffering from these 
disease combinations run a higher risk of physical disability than could be expected from their 
separate effects. 

INTRODUCTION 
Chronic diseases are considered major threats to the quality of life of western populations. In the 
Netherlands, it has been estimated that at least 10% of the total population is diagnosed with a chronic 
disease [1]. Since prevalence rates of most chronic diseases increase with age, a substantial part of the 
elderly population suffers from more than one chronic disease (e.g. [2]). Nevertheless, most studies on 
the consequences of chronic disease are directed to one chronic disease in particular. The presence of 
comorbidity complicates the question how a specific disease is related to outcome variables such as 
functional status or quality of life. Therefore, in clinical research patients with comorbid conditions are 
usually excluded from the sample. The growing number of (older) people with multiple chronic 
diseases urges however for more scientific knowledge of the impact of co-occurring chronic diseases 
on quality of life [3–5]. This paper was aimed to contribute to this knowledge, more specifically of the 
effects of somatic chronic disease pairs on physical and mental functioning. 

Gijsen et al. reviewed studies published between 1993 and 1997 on the consequences of comorbidity 
[5]. Taking this period into account, they found 14 papers in which the impact of specific disease pairs 
on quality of life was assessed. Of these 14 papers, nine were exclusively concerned with aspects of 
physical functioning or disability as outcome variables, the other five also described the effects on 
mental and social functioning. In three studies, the presence of comorbid conditions was not related to 
functional status or quality of life. The other 11 studies showed that all, or at least some, comorbid 
conditions increased the risk for impaired functional status or poor quality of life. In the case of 
diabetes mellitus, Parkinson’s disease or respiratory diseases, all comorbid conditions that were 
studied increased the risk of impaired physical functioning or quality of life. For cancer, 
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cardiovascular diseases and musculoskeletal disorders, the effect depended on the specific cooccurring 
disease that was taken into account. 

More recently, Heijmans and colleagues repeated the literature search of Gijsen et al. over the period 
1998–2001 [6]. They found 17 papers in which the relationships between specific disease pairs and 
quality of life were described. Still, in most studies (n = 10) only physical functioning was taken into 
account; seven studies also addressed the consequences of the comorbid conditions on mental and/or 
social functioning. Again, negative effects of comorbidity were found in all studies where diabetes, 
neurological disorders and respiratory diseases were included, whereas in the case of cancer, 
cardiovascular diseases and musculoskeletal disorders, the effect depended on the type of comorbid 
condition that was involved. 

Specific combinations of chronic diseases may not only have additive effects, but also synergistic 
effects. Knowledge of the specific disease combinations that lead to increased deterioration is very 
important for individual patient care as well as for public health purposes. Gijsen et al. [5] found two 
studies in which synergistic effects were studied. Both papers were concerned with the functional 
status of patients with osteoarthritis [7, 8]. Significant exacerbating effects on physical disability were 
found for osteoarthritis in combination with visual impairment, hip fracture, atherosclerosis, ischemic 
heart disease, pulmonary disease and obesity, whereas the combination of osteoarthritis and 
hypertension had a damping effect on disability. A more recent study showing the surplus value of 
assessing synergistic effects is the study of Fried et al. [9]. Investigating a sample of 3841 women 
aged 65 years and older living in Baltimore, they found the following combinations of diseases to have 
both additive and synergistic effects on physical disability: arthritis together with visual impairment, 
arthritis and hypertension, heart disease and cancer, lung disease and cancer, and stroke and 
hypertension. 

In the study of Fried and colleagues, the absence or presence of the chronic conditions in the research 
sample was based on self-report as was the case with the assessment of functional disability. A 
disadvantage of this approach is that there may be some common variance in the assessment of 
chronic conditions and disability that can be explained by personal or mood characteristics. This may 
result in an overestimation of the impact of multiple chronic conditions on functional status or quality 
of life. 

In the study presented here, we obtained independent assessments of chronic diseases (medical 
diagnoses registered by general practitioners (GPs)) and functional status (self-report by patients). 
Based on these data, we wished to assess the separate and joint effects of co-occurring chronic 
diseases on both physical and mental functioning. For preventive purposes, we believe there is a 
strong need to further extend the knowledge on the relationship between specific somatic disease pairs 
and mental functioning, since chronically ill patients are known to run a higher risk of psychiatric 
morbidity (e.g. [10, 11]), but the psychological consequences of comorbidity are not yet clear. 

METHODS 

Sample 
Subjects of this study were selected from a nationwide representative database of the ‘Panel of 
Patients with Chronic Diseases’, a prospective panel study on the consequences of chronic illness in 
the Netherlands. All patients were recruited via 56 general practices randomly selected from the 
national Register of General Practitioners. It should be noted that virtually all non-institutionalized 
people in the Netherlands subscribe to a general practice. These general practices can be considered 
the central sources of medical information, since GPs keep lifelong files of their patients which are 
carried over in case the patient is moving house. 

In each practice, GPs screened a random sample of 36% of the patient files with the help of a trained 
research assistant, in order to guarantee uniform application of the selection criteria. Inclusion criteria 
were: a diagnosis of a somatic disease defined as chronic1 by the Netherlands Classification and 
Terminology Committee for Health [12] or a diagnosis of a somatic disease not chronic by definition, 
but with symptoms known by the GP for at least one year. Exclusion criteria were: aged younger than 

                                                      
1 According to this committee, chronic diseases can be distinguished from acute diseases by their course (irreversible, no cure), 
their duration (life-long, life expectancy >6 months) and their severity or burden (in terms of disability, health care utilization and 
self-management).  
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15 years, institutionalized, not yet informed about the diagnosis, terminally ill, unable to read or write 
(even with help), and having insufficient mastery of the Dutch language. 

During the period November 1997–February 1998 a total of 53,648 patient files were screened (on 
average 958 per practice). In this way 5228 chronic disease patients (9.7%) were selected and invited 
to participate in the panel. Participation comprised filling in postal questionnaires twice a year (April 
and October) during three years and being interviewed by telephone incidentally. A total of 2992 
(57.2%) agreed to participate. Those who agreed to participate did not differ significantly from the 
non-participants with regard to their health status as registered by their GP: disease types, illness 
duration, comorbidity, assessment of the degree in which their health status was (1) lifethreatening, (2) 
progressively deteriorating, (3) intercurrent, (4) controllable by medical care, (5) controllable by self-
care, and the degree in which they had experienced (6) visible physical changes, (7) disability in social 
functioning, and (8) disability in mental functioning (p > 0.05). However, panel members were 
assessed by their GPs to have slightly more pain (p < 0.001) and more physical disability (p = 0.003). 
More than 90% of the panel members reported to visit their GP at least once a year; the mean number 
of consultations per year varied from 4.5 (95% CI: 3.4–5.5) in patients with neurological diseases to 
6.3 (95% CI: 5.1–7.5) in patients with chronic digestive disorders [14]. 

In this paper we used data of the first survey among the patients (April 1998), in addition to the data 
registered by the GPs at inclusion. Net response rate to this survey was 83.1. Those who did not 
respond to the survey were comparable with the respondents with regard to the disease and illness 
characteristics as assessed by their GP (to what extent their illness was life-threatening, the course and 
controllability of the illness, pain, disability, etc.) (p > 0.05). For the purpose of this study, we selected 
diagnoses that occurred in at least 100 members of the panel. As a result, the sample of this study 
consisted of 1673 patients with a diagnosis of cardiovascular disease, cancer, arthritis, chronic 
respiratory disease, diabetes mellitus, and/or thyroid dysfunction (see Box 1 for diagnoses). 

[ BOX 1 ] 

Measuring instruments 
GPs could register up to four somatic diseases that met the above-mentioned criteria of non-curability 
or generally long-lasting, and coded these diseases according to the International Classification of 
Primary Care [15]. 

Physical and mental functioning was assessed by the SF-36, a generic measure of self-reported health 
status which contains 36 items and which was initially designed to tap eight dimensions of functioning 
and well-being [16, 17]. Ware and colleagues later argued that a reduction of dimensions would be 
useful in order to reduce the necessary statistical analyses and thus the role of chance in these 
analyses. For this reason, they employed statistical procedures to reduce the number of dimensions on 
the SF-36 to two summary scores comprising the eight dimensions: a Physical Component Summary 
scale (PCS) and a Mental Component Summary scale (MCS) [18, 19]. Results from the PCS and MCS 
have been standardized on the basis of a normative US general population data set, with the mean set 
at 50 (SD 10). This standardization facilitates interpretation, because when the scoring algorithms are 
applied to other data sets, scores above 50 indicate better health than the mean of the general 
population, while scores below 50 indicate worse health. 

We used a Dutch version of the SF-36 that had been developed and documented by Van der Zee, et 
al. [20]. Results from a study performed by Aaronson et al. [21] in a representative sample of the 
Netherlands population showed that the mean scores and standard deviations of the various 
dimensions only slightly differ from the mean scores found by Ware and colleagues in their Medical 
Outcomes Study. For the reason of international comparability, we therefore decided to standardize 
our scores on the basis of the original American data set. 

Data analysis 
We computed the number of patients suffering from each of the six chronic diseases as well as 
percentages of patients with comorbidity for each disease category separately. For this purpose, 
comorbidity was defined in two ways: (1) the presence of any other chronic somatic disease besides 
the disease under study, and (2) the presence of one (or more) of the other selected diseases besides 
the disease under study. 
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Next, we computed PCS and MCS average scores and standard deviations for each of the six 
diseases. In the case of missing values, the series mean was imputed. The mean number of missing 
values replaced per item was 171 (range 14–270). By computing separate scores for patients with and 
without comorbidity, we assessed the impact of comorbidity on physical and mental health 
disregarding the nature of the co-occurring disease(s). T-tests for independent samples were performed 
in order to test the difference in PCS and MCS scores between patients with and without comorbidity. 

Finally, we assessed the additive and multiplicative effects of specific combinations of diseases. Two 
linear regression models were assessed for each disease pair. In the first model, two chronic disease 
variables were entered together with their product (independent variables) in order to assess their main 
and interaction effects on PCS and on MCS (dependent variables). In the second model, age and 
gender were added as independent variables, besides the two chronic diseases and their product. By 
comparing the results of these two regression analyses, we were able to determine whether the 
separate and joint effects of chronic diseases reflected the effects of age and gender related to the 
occurrence of specific chronic diseases or whether these diseases were associated with physical and 
mental functioning above the age and gender effects. 

RESULTS 

Characteristics of the sample 
The sample of 1673 chronic disease patients had a mean age of 58.5 years (SD 15.8 years). The 
minimum age was 15 years (pre-set selection criterion) and maximum age was 92 years. Fifty-four 
percent of the patients were female. The majority of the patients (74%) was married or cohabited. 
With regard to educational level, 48% had a low educational level, 39% had been moderately educated 
and 13% had higher vocational education or university. The average illness duration (time 
postdiagnosis) at inclusion was 9.8 years (SD 8.6 years). 

Morbidity and comorbidity 
The GPs registered on the average 1.34 (SD = 0.20) diagnoses per patient. Table 1 shows that most 
patients were diagnosed with chronic respiratory disease (n = 525), cardiovascular disease (n = 373), 
diabetes mellitus (n = 368), and/or arthritis (n = 366). Cardiovascular disease had the highest rates of 
comorbidity; more than half (57%) of the patients with cardiovascular disease were diagnosed with at 
least one other chronic somatic disease and one third (34%) was diagnosed with one or more of the 
other five diseases selected for this study. Among the six selected diseases, the lowest rates of 
comorbidity were found in patients with chronic respiratory disease and arthritis. 

[ TABLE 1 ] 

Patients suffering from comorbidity (of selected diseases) were usually diagnosed with two chronic 
diseases (n = 207); 13 patients had three of the selected diseases and one patient suffered from four of 
the six selected diseases. Patients with more than two of the selected diseases (n = 14) were excluded 
from further analyses; thus 1659 patients were involved in the analyses of specific disease 
combinations. The disease pairs ‘diabetes–cardiovascular disease’ (n = 39) and ‘cardiovascular 
disease– chronic respiratory disease’ (n = 38) were the most common in our patient sample. Both 
disease pairs are well-known in chronic disease patients. 

PCS and MCS scores 
Table 2 shows the mean scores (and standard deviations) on PCS and MCS per disease category for 
patients without and with comorbidity, disregarding the specific nature of the co-occurring disease(s). 
Taking a score of 50 as the norm of the general US population, the table shows that patients with all 
selected diseases reported worse physical functioning (PCS). Patients suffering from thyroid 
dysfunction reported the highest scores, and those with arthritis the lowest scores on PCS. When 
comparing PCS scores of patients without and with comorbidity of any chronic disease, significant 
differences were found for cardiovascular disease, chronic respiratory disease, diabetes, and thyroid 
dysfunction (p < 0.001). When confining the comorbid conditions to the six selected diseases, the 
difference between cancer patients with and without comorbidity on PCS was also significant (p < 
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0.01). In all cases, average scores of patients with comorbidity were lower than of those without 
comorbidity. 

[ TABLE 2 ] 

Table 2 also shows that MCS mean scores were close to 50, indicating that mental functioning was 
only slightly worse than in the general US population. Patients diagnosed with more than one chronic 
disease did not have lower MCS scores than patients without comorbidity. 

Separate and joint effects of specific chronic diseases 
Table 3 contains the results of the linear regression analyses with PCS and MCS as outcome 
variables.2 Beta-coefficients (and significance levels) of age, gender and chronic diseases (main 
effects) and their product (interaction effect) are presented. 

[ TABLE 3 ] 

Linear regression analyses with PCS being the dependent variable (Model 1) show that significant 
main effects were found for all selected diseases in at least some combinations. One has to consider 
that all patients in our sample suffered from chronic disease. Thus, the main effects indicate the effects 
of particular chronic diseases compared to other chronic diseases. Taking this into consideration, the 
results of Model 1 show that arthritis has the most substantial negative effect on physical functioning 
(betas – indicating change per year – vary from –0.20 to –0.25, p < 0.001). In three combinations of 
chronic diseases significant interaction effects were found on PCS: cardiovascular disease–chronic 
respiratory disease, chronic respiratory disease–diabetes, and diabetes–thyroid dysfunction (all 
negative interaction effects). 

When age and gender are included (Model 2), the main and interaction effects of chronic diseases on 
PCS change quite a lot. In all analyses, age appeared to be most strongly related to physical 
functioning (betas vary from –0.27 to –0.31, p < 0.001). Gender also has significant main effects on 
PCS (betas vary from –0.11 to –0.16, p < 0.001). Thus, older and/or female patients report worse 
physical functioning. When we consider the effects of specific chronic disease pairs, there are four 
combinations of diseases in which small synergistic effects come to the fore. We will describe these 
four combinations in more detail below:  

Cardiovascular disease–arthritis: In this disease pair, cardiovascular disease does not have a 
significant main effect (after inclusion of age and gender), but arthritis still has a negative main effect 
on physical functioning. Their joint effect is however less negative due to the small positive 
interaction effect. Thus, patients suffering from cardiovascular disease in combination with arthritis 
report less physical disability than could be expected from the effects of these two diseases separately. 

Cardiovascular disease–chronic respiratory disease: In this combination, again cardiovascular 
disease does not have a significant main effect on PCS. Thus, in general, patients with cardiovascular 
disease report equal levels of physical functioning as other chronic disease patients do. However, 
chronic respiratory disease has a negative main effect, indicating that patients diagnosed with this 
disease report worse physical functioning than other chronic disease patients. In combination with 
cardiovascular disease, their perceived physical health is even more impaired due to the negative 
synergistic effect of this combination. 

Diabetes mellitus–cardiovascular disease: This combination consists of a disease that does not have 
a significant main effect (cardiovascular disease) and a disease with a positive main effect (diabetes). 
These main effects suggest that patients with cardiovascular disease report equal levels of physical 
functioning than other chronic disease patients, whereas diabetics report relatively better physical 
functioning. However, patients with diabetes who also suffer from cardiovascular disease are doing 
less well, illustrated by the negative interaction effect. 

Chronic respiratory disease–diabetes mellitus: This combination shows again the negative main 
effect of respiratory disease and the positive main effect of diabetes. The negative interaction effect 

                                                      
2 These linear regression analyses were performed only for disease pairs that occurred together in at least ten patients. 
Consequently, 7 out of 15 possible disease combinations were analysed.  
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signifies that diabetes mellitus in combination with chronic respiratory disease more seriously affects 
physical functioning than could be expected from their separate effects. 

The results of the linear regression analyses with MCS being the dependent variable (Model 1) show 
that, in general, mental functioning is not related to the type of chronic disease the patient is suffering 
from nor to the absence or presence of comorbidity. The only exception is the negative main effect of 
thyroid dysfunction, indicating that patients with thyroid dysfunction report worse mental health 
compared to other chronic disease patients. 

When age and gender are included in the analyses (Model 2), the negative main effect of thyroid 
dysfunction, although still significant, slightly decreases. This implies that the negative effect of 
thyroid dysfunction on mental functioning is partly due to a negative gender effect (being female). 
Gender appeared to be related to mental functioning (betas vary from –0.05 to –0.06, p < 0.05): 
women with chronic diseases report lower MCS scores than men. Age is also related to mental 
functioning (betas vary from 0.10 to 0.11, p < 0.001): older chronic disease patients report better 
mental health than younger patients. 

DISCUSSION 
In this study the relationship between somatic chronic disease and physical and mental functioning 
was examined with special attention for the co-occurrence of chronic diseases within the same person. 
Before studying the impact of specific disease combinations, we first assessed the impact of chronic 
diseases with and without unspecified comorbidity on physical and mental functioning. Our findings 
show that patients with a medical diagnosis of chronic disease report worse physical functioning than 
the US general population regardless of the specific chronic disease under study. Furthermore, patients 
with comorbid conditions perceive their physical functioning as poor. Patients suffering from arthritis 
(with or without comorbidity) report the worst physical functioning. With regard to mental 
functioning, average scores on MCS were close to 50 suggesting that mental health was not much 
affected. The lowest scores on MCS were reported by patients suffering from thyroid dysfunction. 
Unspecified comorbidity was not related to more impaired mental functioning. 

In general, our PCS scores were somewhat lower than the American norm scores for chronically ill 
patients provided by Ware et al. [18]. The average scores they report for cancer patients, patients with 
chronic lung disease and arthritis are 45.1, 42.3 and 43.2 respectively. In our study we found average 
scores of 41.8 (cancer), 40.9 (chronic respiratory disease), and 36.5 (arthritis) in patients without 
comorbidity and even lower scores in patients with comorbidity. One should bear in mind, however, 
that a medical diagnosis of a chronic disease, which was used in our study, may deviate substantially 
from the assessment of a chronic condition by means of self-report as had been applied by Ware and 
colleagues. The mean PCS score they found for diabetics (M = 39.3) was more comparable with ours 
(43.1 in patients without comorbidity and 38.3 in patients with comorbidity). In the case of diabetes, 
more similarity has been found between self-report and medical registration than in the case of several 
other diseases [22, 23]. Fanuele et al. [24] report an average PCS score of 38.4 for cancer patients [25] 
and 33.9 for patients with COPD (chronic obstructive pulmonary disease) [26], thus a fraction lower 
than the scores we found, but these studies include specialists’ patients instead of primary care 
patients. 

With regard to MCS, scores of our patients with chronic respiratory disease (M = 47.1) were higher 
than the scores found by Ware and colleagues in patients with chronic lung disease (M = 44.5). In the 
case of cancer, arthritis and diabetes mellitus the deviations between our scores and theirs were 
smaller. We found average scores of 47.4 (cancer), 48.0 (arthritis) and 47.3 (diabetes) in patients 
without comorbidity, whereas Ware et al., report 48.8, 48.8 and 47.9 respectively. 

Next, we assessed the separate and joint effects of specific combinations of chronic diseases (without 
and with the effects of age and gender) by means of linear regression analysis. Before discussing the 
findings of these analyses, it should be mentioned that non-significant main and interaction effects do 
not mean that physical or mental functioning is not affected by chronic disease. Since our sample 
exclusively consisted of chronic disease patients, the effect of a particular chronic disease was 
assessed compared to the effect of other chronic diseases. 

In general, we found several significant main effects of the selected chronic diseases on physical 
functioning, but not on mental functioning. With regard to the main effects on physical health, 
especially arthritis has a substantial negative effect on physical functioning. The main effects of 
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diabetes mellitus and thyroid dysfunction were positive. Thus, assuming that perceived physical health 
is worse in all chronic disease patients (as can be derived from the scores in Table 2), some chronic 
diseases are relatively ‘favourable’ (e.g. diabetes mellitus, thyroid dysfunction), others are more 
neutral (cardiovascular disease) or unfavourable (chronic respiratory disease, arthritis) with regard to 
physical functioning. The negative additive effect of thyroid dysfunction on mental health indicates 
that patients with thyroid dysfunction experience relatively unfavourable mental functioning, which 
may be explained by the biomedical association between thyroid dysfunction and depression [27]. 

The significant effects of the interaction terms in four of the seven analyses that were performed on 
PCS indicate that synergistic effects of chronic disease pairs do exist. With regard to physical 
functioning, the following disease pairs showed synergism: diabetes–cardiovascular disease, diabetes– 
chronic respiratory disease, cardiovascular disease–arthritis, and cardiovascular disease– chronic 
respiratory disease. In three of these four pairs (diabetes–cardiovascular disease, diabetes– chronic 
respiratory disease, cardiovascular disease– chronic respiratory disease) the interaction effect was 
negative, indicating an exacerbation of the bad physical health status. Since these disease pairs also 
occur frequently in the population, we believe that GPs as well as medical specialists should be aware 
of this increased risk for physical disability. 

In contrast with other researchers, we did not find multiplicative effects of combinations where 
arthritis was involved (except for the combination cardiovascular disease–arthritis, where the 
interaction effect was positive). As was shown in Table 2, arthritis affected physical functioning more 
than all other diseases in our study regardless of the presence of comorbidity. We also reported that 
our patients with arthritis had lower PCS scores than the subjects with (self-reported) arthritis in the 
study of Ware et al. [18]. It is possible that the substantial negative main effect of arthritis in our study 
did not leave room for any negative interaction effect on physical functioning. 

With regard to mental health, we did not find a synergistic effect of combinations of somatic chronic 
diseases in any of the seven regression analyses on MCS. Scores on MCS were somewhat lower than 
in the general US population, but a higher risk for specific chronic diseases (except for thyroid 
dysfunction) or specific disease pairs did not come to the fore. Other disease characteristics, such as 
illness duration and disease stage or activity, may be more important for mental health than the type or 
number of chronic diseases. It is most likely that mental health is vulnerable during the first months 
after the diagnosis has been established, since this situation of acute crisis (diagnosis and primary 
treatment) is characterized by uncertainty, threat and fear [28]. In addition, renewed disease activity or 
recurrence of symptoms can be considered very stressful and thus endanger mental health [29]. 

In our study data were available on illness duration, but not on disease stage or disease activity. Since 
illness duration – unlike age and gender – appeared to be not related to physical and mental 
functioning in our sample, we did not include this variable in our regression models. One has to 
consider that most patients in our study had already been ill for years (the average time postdiagnosis 
was 10 years) and only a very small part of them had been recently diagnosed. Disease stage and 
activity might have been more relevant for our research group; not only as important determinants of 
mental health, but naturally also of physical functioning. Future research on the effects of disease 
combinations should therefore incorporate appropriate measures of illness duration and disease stage 
or activity. 

In our research the number of disease pairs that could be analysed was limited because of the 
relatively low rates of comorbidity in our sample. Despite the fact that we had 1673 patients who all 
suffered from chronic illness, only 13% of them (n = 221) were diagnosed with more than one of the 
six selected diseases. When all chronic diseases registered by the GPs would have been included as 
comorbid conditions in this study, total comorbidity would have raised to 30%. This latter percentage 
is equal to the 29.7% found by Van den Akker et al. [30] in a representative study population (n = 
60,857) of subjects registered in Dutch general practices. Based on self-report,3 we found – as 
expected – higher comorbidity percentages, ranging from 41.6 (25–44 years) to 68.1 (≥65 years) [32]. 
These figures show that comorbidity rates based on GP registration are in general lower than the rates 
based on self-reported chronic conditions. Nevertheless, we believe that the decision to start from 
medical diagnoses is exactly the strength of our research: data of chronic disease and functioning were 

                                                      
3 Panel members filled in the Checklist Chronic conditions of the Netherlands Health Interview Survey [31] in April 1998. 
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obtained from different resources, which precludes the possibility of confounding by personal or mood 
characteristics. 

We conclude that comorbidity in chronic disease patients is attended with physical disability rather 
than mental health problems. Not only do comorbid conditions have additive negative effects on 
physical functioning, but synergistic effects of some chronic disease pairs also exist. Patients suffering 
from combinations of diabetes, cardiovascular disease and/or chronic respiratory disease run a higher 
risk of physical disability than could be expected from the separate effects of these diseases. 
Therefore, maintaining functional capacity should be an important objective of the care for these 
comorbid patients. 
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