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Abstract-With the increasing number of elderly people in The Netherlands the 
prevalence of chronic diseases will rise in the next decades. It is recognized in general 
practice that many older patients suffer from more than one chronic disease (comorbid- 
ity). The aim of this study is to describe the extent of comorbidity for the following 
diseases: hypertension, chronic ischemic heart disease, diabetes mellitus, chronic nonspe- 
cific lung disease, osteoarthritis. In a general practice population of 23,534 persons, 1989 
patients have been identified with one or more chronic diseases. Only diseases in 
agreement with diagnostic criteria were included. In persons of 65 and older 23% suffer 
from one or more of the chronic diseases under study. Within this group 15% suffer 
from more than one of the chronic diseases. Osteoarthritis and diabetes mellitus are the 
diseases with the highest rate of comorbidity. Comorbidity restricts the external validity 
of results from single-disease intervention studies and complicates the organization of 
care. 

Comorbidity Chronic diseases General practice Prevalence 

INTRODUCTION 

The morbidity pattern in general practice is 
well-documented, particularly in The Nether- 
lands and in the U.K., where the fixed practice 
population allows for population-based descrip- 
tion [ld]. 

General practice covers its own clinical spec- 
trum as has been demonstrated previously [5]. 
Chronic diseases are an important feature of 
this clinical spectrum: hypertension, chronic is- 
chemic heart disease, diabetes mellitus, chronic 
nonspecific lung disease, and osteoarthritis all 
have a prevalence above 10 per 1000 and are 
mostly managed in general practice [3,4,6,7]. 
In the near future the number of elderly people 
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will increase in The Netherlands. As a conse- 
quence, the prevalence of chronic diseases will 
rise. 

These changes in morbidity pattern will influ- 
ence the daily work in general practice. Stan- 
dards and guidelines for proper diagnosis, 
treatment and management of chronic diseases 
are crucial for maintaining the quality of care. 
Intervention studies provide an essential basis 
for adequate treatment and prevention. Most of 
such studies analyze the effects of intervention 
on a single disease. General practitioners (GPs), 
however, recognize that their patients often 
suffer from more than one chronic disease. As 
a generalist the GP, alone or in cooperation 
with the specialist, deals with all diseases of a 
patient. As the natural course and the thera- 
peutic interventions of one disease will influence 
the co-existing second (or even third) disease [S], 
comorbidity diminishes the practical value of 
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single-disease standards for treatment and 
management, derived from single-disease 
trials. We found no publications on the 
frequency of comorbidity in general practice 
populations. The aim of this study is to 
describe the extent of comorbidity of 
chronic diseases in general practice in The 
Netherlands: how many of the patients are 
under care for more than one of the following, 
most common, chronic diseases: hypertension, 
chronic ischemic heart disease, diabetes melli- 
tus, chronic nonspecific lung disease, and osteo- 
arthritis? 

The findings indicate the prevalence of these 
problems and thus contribute to our insight in 
disease clustering [9]. 

METHODS 

This study is part of a larger research on the 
prevalence of chronic diseases in general prac- 
tice, and of the effects of systematic surveillance 
on the quality of care. 

General practices and population 
Seven general practices (15 GPs) participated 

in the study. The practices covered 23,534 
persons at the start of the data collection 
(1 January 1988). An age/sex register of 
the practices was completed with the help of 
trained students. The number of persons of 
65 years and over is 3% less than in the 
entire country (9.3 vs 12.5%--Table 1). For 
that reason all results are presented for 
two subpopulations: that of persons below 
65 and that of persons of 65 and over. In 
other characteristics the practice population 
differs only marginally from the entire popu- 
lation [lo]. 

Table 1. Age and sex distribution of the 
population of the general practices studied 
(N = 23,534) compared to the population of 
The Netherlands (N = 14,714,948) 1 January 

1988 

O-4 
5-14 

15-24 
25-44 
454 
2 65 

Male 
Female 

Practice 
population The Netherlands 

W) W) 
5.4 6.1 

12.9 12.4 
17.3 16.8 
35.8 31.9 
19.3 20.4 
9.3 12.5 

48.8 49.4 
51.2 50.6 

Case identiJication 
The participating GPs identified all patients 

known to them with the following diseases: 
-hypertension 
diabetes mellitus 
-chronic ischemic heart disease (CIHD) (an- 

gina pectoris, previous myocardial infarction, 
coronary sclerosis) 

-chronic nonspecific lung disease (asthma, 
chronic bronchitis, emphysema (CNSLD) 

-osteoarthritis of hip and/or knee. 
Identification took place on the occasion of a 
consultation, a repeat prescription or another 
administrative reason for visiting the practice 
during the first 3 months. Finally, the GP 
reviewed systematically all patient records to 
identify diseases of patients who were not seen. 

This process of identification resulted in a 
total number of 1989 patients with 2295 diseases 
(cases). 

Application of diagnostic criteria 

The GP provided retrospective data of the 
medical history from the patients’ records in 
relation to the diagnostic procedures applied in 
diagnosing the chronic disease, regardless of 
whether the diagnosis was made in general 
practice or by a medical specialist. These data 
were compared with the inclusion criteria of the 
International Classification of Health Problems 
in Primary Care [lo, 111. Only the cases (dis- 
eases) meeting these inclusion criteria were used 
for analysis. 

Analysis 
Comorbidity of chronic diseases is defined as 

the “point-prevalent concurrence” of the stud- 
ied diseases known to the participating GPs. 
Point-prevalence reflects the number of diseases 
in the population at 1 January 1988. Comorbid- 
ity was analyzed on patient level by means of the 
multiple response technique in SPSS [12]. Co- 
morbidity is expressed as the number of the 
studied diseases per patient, the mean number 
of diseases per patient in each disease category, 
and the proportion of patients with at least one 
of the other diseases. Due to the cross-sectional 
measurement and the method of presentation, 
patients with comorbidity appear in each of the 
disease categories that apply to them and are 
therefore counted more than once (e.g. a patient 
with diabetes and with hypertension appears in 
the hypertension group as well as in the diabetes 
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Table 2. Point-prevalence in persons ~65 (N =21,349) and 265 (N = 2185) 
of 5 chronic diseases per 1000 persons in the general practices studied 

Hypertension 
CIHD 
Diabetes mellitus 
CNSLD 
Osteoarthritis 

hip/knee 

<65 265 

Prevalence 95% CI Prevalence 95% CI 

18.5 16.k20.3 89.7 78.1l102.0 
7.5 6.4-8.7 75.1 64.4-86.9 
4.3 3.4-5.1 33.0 25.841.3 

12.2 10.8-13.7 43.5 35.3-52.9 
1.7 1.1-2.2 29.3 22.6-37.3 

category). Proportions and means are presented 
with the 95% confidence intervals (CI). 

RESULTS 

Our definition of comorbidity is strongly con- 
nected with the prevalences of the studied dis- 
eases. Table 2 lists the point-prevalences on 1 
January 1988 of the diseases meeting the in- 
clusion criteria. The prevalence of most diseases 
is high in persons over 65. Hypertension is the 
most frequent of the studied diseases. Table 3 
shows the distribution of the number of the 
diseases per patient. In the younger subgroup 
there are few persons known to have one of the 
studied diseases, and comorbidity occurs in only 
0.3% of these persons. Of the persons over 65 
years old, more than 75% are known not to 
have one of the 5 chronic diseases, but of the 
older patients who do have one of these dis- 
eases, 16% has more than one chronic disease. 
Tables 4(A) and (B) show the extent of comor- 
bidity in patients with at least one disease for the 
two age groups. In patients under 65 years old 
patients with osteoarthritis have the highest rate 
of comorbidity. The most frequent second dis- 
ease in these patients is CNSLD (5 of 36 
patients). In diabetics under 65 (N = 91) hyper- 
tension is the most frequent second disease 
(15%). In patients of 65 years and older the 
highest frequency of comorbidity is found in 
patients with diabetes mellitus. The most fre- 
quent second chronic disease in diabetics over 

Table 3. Number of studied chronic diseases per 
person in the population of the general practices 

studied 

<65 265 
Number of (N = 21,349) (N = 2185) 
chronic diseases (%) W) 

None 95.9 76.9 
One 3.8 19.5 
Two 0.3 3.2 
Three <O.l 0.3 
Four <O.l 

65 is CIHD (22%), followed by hypertension 
(19O/,). High rates of comorbidity are also found 
in patients with osteoarthritis (mostly hyperten- 
sion and CNSLD) and CIHD (mostly hyperten- 
sion). 

DISCUSSION 

Prevalence of chronic diseases 

This study is based on data obtained from 
medical records. Generally this leads to an 
underestimation of the number of cases in the 
population. Moreover, only cases in agreement 
with diagnostic criteria were included. the 
prevalence of hypertension, chronic ischemic 
heart disease, diabetes mellitus, and chronic 
nonspecific lung disease is lower than in other 
Dutch reports from general practice [3,4]. Com- 
pared with data from the U.K., the prevalence 
of diabetes mellitus is higher, as has been re- 
ported by others [13]. 

Chronic nonspecific lung disease has been 
identified as an area of diagnostic confusion. 
Differences in opinion between physicians in the 
U.K. and The Netherlands exist as to whether 
asthma, chronic bronchitis and emphysema 
have the same pathophysiological character- 
istics, the so-called Dutch hypothesis, which is 
heavily disputed [14, 151. As Dutch GPs are 
familiar with the diagnostic label of chronic 
nonspecific lung disease, this term is used in our 
description of comorbidity. 

Extent of comorbidity 

Comorbidity is a quantitatively important 
phenomenon in patients over 65 with a chronic 
disease. Most people over 65 (77%) do not 
suffer from any of the 5 most common chronic 
diseases, but within the affected group 16% is 
known to suffer from at least one other of the 
5 chronic diseases studied. 

The occurrence by chance of two diseases in 
one person can be estimated by multiplying the 
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Table 4 (A). Extent of comorbidity per disease for patients 165, pre- 
sented as number of chronic diseases per patient group and as fraction of 

patients with comorbidity per patient group 

Number of 
chronic diseases Fraction of 

per patient patients with 
comorbidity 

N Mean 95% CI % of N 

Hypertension 394 1.1 1.07-1.13 9.6 
CIHD 161 1.2 1.141.28 19.9 
Diabetes mellitus 91 1.2 1.13-1.33 20.9 
CNSLD 250 1.1 1.04-1.11 7.6 
Osteoarthritis 36 1.3 1.12-1.43 27.8 

hip/knee 

CIHD = chronic ischemic heart disease; CNSLD = chronic nonspecific 
lung disease. 

Table 4 (B). Extent of comorbidity per disease for patients 3 65, presented 
as number of chronic diseases per patient group and as fraction of patients 

with comorbidity per patient group 

Number of 
chronic diseases Fraction of 

per patient patients with 
comorbidity 

N Mean 95% CI % of N 

Hypertension 196 1.3 1.18-1.32 21.9 
CIHD 164 1.3 1.241.42 28.0 
Diabetes mellitus 72 1.5 1.32-l .62 40.3 
CNSLD 93 1.3 1.18-1.42 24.7 
Osteoarthritis 64 1.4 1.22-1.50 32.8 

hip/knee 

prevalences of the separate diseases. The ob- 
served comorbidity of the 5 diseases under study 
is significantly higher. Having a chronic disease 
apparently means being at higher risk to have a 
second or even third disease. 

By including only diagnoses meeting diagnos- 
tic criteria and by disregarding false negative 
diagnoses, we probably underestimate also the 
extent of comorbidity. Moreover, these figures 
are related only to the 5 chronic conditions 
under study. The rate of comorbidity would 
have been even larger, if additional diseases, like 
malignant neoplasms, epilepsy and other neuro- 
logical diseases, stroke, peripheral vascular dis- 
ease, peptic ulcer disease, had been considered. 
On the other hand, by estimating the extent of 
comorbidity in a general practice setting bias 
due to the Berkson’s fallacy cannot be excluded: 
patients under care for a chronic disease are at 
higher risk for detection of diseases than per- 
sons who do not receive such care. 

Comorbidity is partly the result of a common 
pathophysiological process or of complications 
in the natural course of a disease, as is the case 
for diabetes mellitus and cardiovascular disease 
[16]. In other cases, comorbidity of chronic 
diseases is accidental and cannot be explained 
pathophysiologically. 

CONSEQUENCES 

Persons suffer from more than one chronic 
disease more frequently than could be expected 
by chance from the prevalence of the disease in 
the general population. This is a clinical reality 
of medical practice with consequences for re- 
search and for the organization of daily care. 

Research 
Optimal patient care should ideally be based 

on valid results from clinical trials. In interven- 
tion studies, however, patients with comorbidity 
often are excluded in the selection of a study 
group, e.g. in the well-known therapeutic trials 
in hypertension [17, 181. This selection restricts 
the external validity of the results for excluded 
patient categories, as has recently been de- 
scribed for the elderly and women [19,20]. The 
existence of a second disease complicates the 
choice of the antihypertensive treatment that is 
proven to be effective in single disease patients 
(e.g. diuretics in diabetes, b&a-blockers in lung 
disease). Strictly speaking, these studies have 
not proven the effectiveness of antihypertensive 
treatment in lowering blood pressure and de- 
creasing cardiovascular morbidity and mortality 
for patients with comorbidity. In intervention 
studies on treatment of chronic diseases patients 
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with comorbidity should be included. In analyz- 
ing the data, patients with comorbidity can be 
handled as a subgroup, or adjustment of the 
results for comorbidity can be carried out. 

The specific combinations of chronic diseases 
need further exploration, in order to gain more 
insight into patterns of disease clustering and 
hypothetically common etiology. 

Care 

Systematic surveillance of patients with 
chronic diseases is essential in order to provide 
them with optimal care [7]. Patients with more 
than one chronic disease are at risk of being 
included in more than one surveillance scheme. 
This should be recognized when designing 
surveillance programs, since it would be coun- 
ter-productive to have patients visit the practice 
on various different occasions, as a result of 
following different schemes for each of their 
diseases. Careful registration of all diseases is 
conditional not only for organizational reasons 
but also for the care to be provided. 

Chronic diseases are regarded as “the very 
stuff of general practice” [6]. Proper manage- 
ment of patients with comorbidity of chronic 
diseases presents a real challenge to the GP. 
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