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ABSTRACT 
Aims: Diabetic patients require care from a variety of health care providers, but little is 
known about their actual use of health care. Aims of this study were to (1) obtain 
information on health care use by diabetic patients in the Netherlands, (2) distinguish 
patterns of health care utilisation among these patients, and (3) develop insight into the 
factors predicting these patterns. Method: Data on 388 diabetic patients were extracted 
from a nationally representative database of patients with chronic disease. Data on health 
care utilisation and background variables were collected in 1998 by means of a survey. 
Patients’ GPs registered information about medical diagnosis, illness duration and 
comorbidity. Analysis included descriptive statistics, as well as cluster and logistic 
analysis. Results: Diabetic patients use a wide range of services, but large differences 
exist. Four patterns of health care utilisation could be distinguished: a pattern of low 
consumption, one of moderate consumption with a central role for internal medicine, one 
of more extensive diabetes care consumption, and one of high medical and home care 
consumption. Type 1 diabetes appeared to be an important determinant of the moderate, 
mainly internal medicine pattern and the more extensive diabetes care pattern. The pattern 
of high medical and home care was not predicted by diabetes type, but by the presence of 
comorbidity and by poor self-rated health. Conclusion: Despite the fact that diabetic 
patients use a wide range of health care services, there seems to be a problem of under 
utilisation, especially among type 2 diabetic patients. 

1. INTRODUCTION 
As in many countries, the prevalence of both type 1 and 2 diabetes in the Netherlands is increasing, 

along with the burden on health care [1-3]. Prevention of complications, which diabetes brings in the 
course of time, and retardation of their progression requires good control (glycaemic, lipids, blood 
pressure) by means of diet, exercise and eventually medication [4-7]. 

In the Netherlands, the vast majority of the population is covered by health insurance: below a certain 
income level, there is public insurance; above this level, people have private health insurance. There 
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are no major differences in the coverage of both insurance types. Some health care services, such as 
hospital admissions and dietetic advice, are covered for everyone by national insurance (AWBZ). 
Almost the total population is registered in a general practice and the general practitioner is the 
gatekeeper to most other health care services. Ultimately, he decides whether a patient is referred to 
secondary care. Since the general practitioner thus is charged with an important part of diabetes care in 
the Netherlands, the Dutch College of General Practitioners has developed the so-called ‘Standaard 
Diabetes Type II’. It contains guidelines for screening, diagnosis and treatment, including education, 
glycaemic control, nutrition, hypoglycaemia medication, treatment of risk factors for cardiovascular 
disease, and regular control. These guidelines also include recommendations for consultation or 
referral to other health care providers [8]. 

Little is known about the extent to which diabetic patients actually consult health care providers. 
Although diabetes mellitus is one of the most frequently studied chronic diseases, most research 
focuses on its epidemiology, complications, on the ways patients cope with the disease and on the 
assessment of specific outcome measures such as glycaemic control, cardiovascular risk factors and 
complications. Because of their complex health care needs, it is also necessary to have insight into the 
total picture of health care use of diabetic patients and into factors contributing to differences in health 
care utilisation. 

Some studies describe differences in the use of health care services by diabetic and non-diabetic 
patients, all indicating increased use of most services by diabetic patients [9-16]. Other studies 
investigated differences in health care use by diabetic patients. Under utilisation has been registered 
among elderly patients [17]. The use of services is somewhat lower by ethnic minority groups [18]. An 
overrepresentation of women among high consumers has been reported [9,19]. Panser et al. found that 
age modified by the effect of gender was the strongest risk factor for hospitalisation in patients with 
type 2 diabetes, while the presence of complications such as coronary heart disease, retinopathy and 
persistent proteinuria were also significant risk factors [20]. The use of dietetic services is related to 
gender, disease duration and the use of insulin [21]. Another study showed that nearly one third of the 
diabetic patients had never visited an ophthalmologist [14]. Type 1 diabetic patients use more 
physician services than type 2 patients [15]. Patients taking insulin were more likely to have an annual 
eye examination and foot examination than those who were not [16]. 

We may conclude that research on health care use among diabetic patients has limitations: many 
studies focus on a restricted number of health services and take into account a limited number of 
predicting factors. Only two studies, both from the United States have determined the amount of care 
received by diabetic patients. A study by Engelgau et al. showed that the majority of diabetic patients 
(72-94%) see a GP at least once a year, and that ophthalmologists and optometrists were the most 
commonly visited specialists. About one fifth had a hospital stay in a 1-year period [22]. In another 
study by Beckles et al. 72% of the diabetic patients visited a health care provider at least once a year, 
61% had their feet inspected at least once and 61% received an eye examination through dilated pupils 
[23]. This paper addresses the following research questions: 

1. Which health care services do diabetic patients in the Netherlands use? 
2. Which patterns of health care utilisation can be distinguished among diabetic patients? 
3. Which factors predict these patterns of health care utilisation? 

2. METHODS 

2.1. Patients 
Data for this study were collected using the framework of the Dutch ‘Panel of Patients with Chronic 

Diseases’ (PPCD), a study designed to provide information relevant for Dutch policy with respect to 
the consequences of somatic chronic disease, defined as irreversible diseases or diseases with a 
duration of at least 1 year, irrespective of the specific diagnosis. Chronic psychiatric disease, mental 
retardation and dementia were excluded. The study supplies core data on the health status, the use of 
health care services and the quality of care as perceived by the patients. The panel was set up on 
request of The Dutch Fund of Chronic Diseases, the Ministry of Health and the Dutch Health 
Inspectorate. During the first stage of the study six measurements had been planned in a 3-year period. 
Patients were selected from the patient records of a representative sample of 56 Dutch general 
practitioners in the Netherlands. In the case of more than one chronic disease, inclusion was based on 
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the longest lasting chronic disease, the so-called index disease. Other chronic diseases were also 
registered, and considered as co-morbidity. Thus, co-morbidity in this study includes both chronic 
diseases that can be considered as complications of diabetes and chronic diseases that are unrelated to 
diabetes. 

This study consists of two sub-samples. First, a generic sample, of 2487 patients was made. This 
group is representative of patients nationally with chronic somatic diseases, irrespective of the specific 
diagnosis. This generic sample was completed with an additional sample of 813 patients, in order to 
provide the opportunity for specific analyses for disease groups with high prevalence, such as diabetes. 
An attrition rate of 35% was expected after 3 years, based on a longitudinal study among rheumatoid 
arthritis patients by Smith and Wallston [24]. The generic sample can be considered as a random 
sample, since selection took place as follows. On the basis of a pilot study [25], we estimated that on 
average 10% of the total patient list of a Dutch general practitioner suffers from a somatic chronic 
disease, as defined above. On this basis, and given the mean size of a GP list, it was necessary to take 
random samples of 36% of the patients on each list, in order to form a gross sample of 5000 patients, 
and since we expected a non-response of 50%. The GPs, assisted by a field worker, selected all 
patients with a somatic chronic disease from these samples. Whether the participating patients are 
representative of the target group is difficult to establish, because no data are available on the 
composition of the target group. The only information we have, are data on the disease and health 
status registered by the GPs on all the selected patients, irrespective of participation: these indicate 
very little differences [26]. 

Sample size for the selected disease groups, was based upon a power analysis, whereby the primary 
outcome measure was perceived quality of care of the general practitioner, as measured by the Quote-
questionnaires, a validated instrument currently used in the Netherlands [27]. In order to detect a small 
to moderate (d=0.25) change in perceived quality of care, with an alpha=0.05 (two sided) and a power 
of P=0.80, power calculation indicated that at least 250 patients per disease group were necessary at 
the start of the study [28]. Using an estimated non-response of 50%, the sample size was doubled: 500 
patients per disease group. 

On the basis of the pilot study, we did not expect that there would be sufficient diabetic patients in 
the general sample. So, additional selection took place. This additional selection of diabetes patients, 
as well as of the other disease groups also was carried out by the GP assisted by a field worker. These 
patients were selected from the remaining patients on the lists of the participating GPs. 

Ultimately 388 patients with diabetes mellitus gave informed consent. Of these, 298 patients were 
included in the generic part of the sample, 90 in the additional sample. 

Inclusion in the study is based upon a medical diagnosis. Other selection criteria were: aged 15 years 
or older, being non-institutionalised, being informed of the diagnosis, not being terminally ill, being 
mentally able to participate and a sufficient mastery of the Dutch language. 

2.2. Data 
Most PPCD data are collected by means of written structured questionnaires. For this study, data 

collected in 1998 were used. In addition, the participating GPs recorded a limited amount of data on 
health status. The following data were used in this study: 

• Health care use was measured using the procedures of the Netherlands Health Interview Survey, 
in order to guarantee valid measurement [29]. Patients indicated whether or not they had used 
health care services during the last year. All available services were included: the general 
practitioner, medical specialists, allied health care, home care, hospital stay, social welfare, 
complementary medicine, and finally also mental health care, since patients suffering from 
chronic somatic disease may experience psychosocial consequences of their condition. Regarding 
the general practitioner, patients also reported the number of contacts. Concerning the use of 
medication, patients reported the use of prescribed medication during the last 2 weeks. 
• Three types of independent factors were included, according to the well known framework of 

Andersen, designed to explain differences in the use of health care services [30]:  
 Indicators of health status: the diagnosis of inclusion in the study (index disease: type 1 or 2 
diabetes) and the presence of comorbidity were registered by the GP and classified according 
to the International Classification of Primary Care [31]. In addition, the GP provided the date 
of diagnosis on the basis of which illness duration was calculated. Furthermore, two health 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu  -3- 



Fakiri, F. el, Foets, M., Rijken, M. 
Health care use by diabetic patients in the Netherlands: patterns and predicting factors. 
Diabetes Research and Clinical Practice: 61, 2003, p. 199-209 
 

status indicators were included in the questionnaire: physical disability, assessed by the OECD 
long-term disability indicator [32], and perceived health, a single-item question ‘In general, 
how do you perceive your health?’ with five answering categories: excellent, very good, good, 
fair, and poor. 
 So-called predisposing factors including gender, age and educational level. 
 So called enabling factors: type of health care insurance (private, public), income level and 
availability of social support were included. Availability of social support was measured by the 
presence of other adults in the household (persons aged 18 or older). 

2.3. Statistical analysis 
In order to describe the study sample and the use of health care services, separate analyses were 

conducted for type 1 and 2 diabetes. Differences between type 1 and 2 patients were tested by means 
of Chi-square χ2-tests and t -tests for independent samples. When available, comparable figures for the 
Dutch population are presented (unpublished data, provided by Statistics Netherlands on request of the 
authors). 

In order to investigate patterns of health care utilisation, a k-means cluster analysis (QUICK 
CLUSTER Procedure) was conducted [33]. This procedure, which is based on Euclidian distances, 
consists of dividing patients into clusters such that every patient belongs to only one cluster. This 
analysis was performed with the use of several health care services being the clustering variables and 
including the total group of diabetic patients. 

In order to investigate determinants of the patterns of health care use identified in this way, 
multinomial logistic regression analysis was used, with cluster membership being the dependent 
variable [34]. All possible explaining factors included in this study were entered together as 
independent variables; categorical variables were treated as factors and continuous variables as 
covariates. A main-effects model was specified containing the covariate and factor main effects. 

3. RESULTS 

3.1. Characteristics of the study population 
Table 1 presents a number of characteristics of the 134 patients with type 1 and 254 patients with 

type 2 diabetes. Whether a patient was classified as type 1 or 2 diabetes, was decided by the general 
practitioner, sometimes after consultation with a medical specialist. This distribution according to 
diabetes type does not correspond to the distributions usually found in general populations, where type 
2 diabetes is by and large most prevalent. This is due to the additional sampling. We asked the GPs to 
select relatively more type 1 diabetes patients, in order to assure that separate analyses for both types 
were possible. 

[ TABLE 1 ] 
 
About half of the patients were male, half female in both groups. The mean age of patients with type 

1 diabetes was 50, and with type 2, 65 years. The groups differed by education level: a large number 
of type 2 patients received no more than low secondary education. The groups did not differ with 
respect to household income and health care insurance type. Fourteen percent had a household income 
lower than t840, which is considered as the ‘social minimum’ for households with children. A 
majority (_75%) of the patients lived together with at least one adult. 

The mean time post-diagnosis was 14.5 years in type 1 patients and 6.5 years in type 2 patients. The 
groups were comparable concerning the presence of physical disability, self-rated health and 
comorbidity. Of the 70 type 2 diabetic patients with co-morbidity, 49 suffered from one other disease, 
21 suffered from two or more other diseases. Of the 29 type 1 diabetic patients, 23 suffered from one 
other disease, six suffered from two or more other diseases. Among the co-morbid conditions, 
cardiovascular disease was most prevalent, especially in type 2 diabetes (36 patients), followed by 
diseases of the musculoskeletal system (12 patients), lung diseases (six patients), and eye diseases 
(four patients). Cardiovascular diseases were also most prevalent as co-morbidity in type 1 (nine 
patients), followed by respiratory diseases (five patients) and by musculoskeletal diseases (four 
patients). 
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3.2 Use of health care services  
Table 2 shows that almost all patients visited their GP during the last year, regardless of diabetes 

type. Type 2 diabetic patients visited their GP more frequently than type 1 patients: the mean number 
of GP contacts per year is 4.3 (S.D.=4.5) for type 1 patients and 5.7 (S.D.=5.0) for type 2 patients 
(t(356)=-2.57, P=0.01). Apart from consulting their GP, 16.5% of diabetic patients did not consult any 
other health care provider. 

[ TABLE 2 ] 
 
Nearly all type 1 patients consulted a specialist during the last year, as against three-quarters of type 

2 patients. Those differences especially concern internists and ophthalmologists, the most consulted 
specialists in both groups. Six patients did not consult any physician. 

Regarding the use of allied health care, about 30% of the patients had visited a dietitian and about 
20% a physiotherapist during the last year. Patients diagnosed with type 1 diabetes were more likely to 
visit a podiatrist than patients with type 2 diabetes. About one quarter of the diabetic patients in both 
groups visited a pedicurist, which is higher than the number visiting a podiatrist. 

The use of home care and complementary medicine was relatively high. More patients with type 1 
diabetes than patients with type 2 diabetes consulted mental health care providers and diabetic nurses. 
Compared with the general population, both patient groups were more likely to be hospitalised. 
Almost all of them used prescribed medication, whereas only one third of the Dutch general 
population do so. 

3.3. Patterns of health care utilisation 
Only health care services consulted by 10-90% of the patients were included in this analysis, since 

the scores regarding health care workers that were consulted by hardly any patients (e.g. oral 
hygienist) or by nearly all patients (e.g. general practitioner) showed a lack of variance. Consequently, 
clustering was based on the following variables: number of GP contacts per year, contact with an 
internist, ophthalmologist, cardiologist, dietitian, physiotherapist, pedicurist, the use of home care and 
hospital admission. 

Cluster analysis (see Table 3) revealed a fourcluster solution as the optimal number of clusters that 
could explain the profile structure of the patients’ scores on health care utilisation variables. 

[ TABLE 3 ] 
 
Cluster 1 (n=157) is the largest cluster, characterised by low use of health care services. Although 

these patients visit their GP on a regular basis, they seldom see other health care providers. None has 
seen an internist and only a quarter of them visit an ophthalmologist or dietitian. Contact with other 
health care workers, home care or hospital stays are uncommon. This pattern can be specified as the 
‘low consumption’ pattern. Cluster 2 (n=97) is the second largest group. These patients were all seen 
by an internist, whereas their number of GP contacts is somewhat lower than in the other clusters. 
Forty percent have visited an ophthalmologist and about a quarter consulted a pedicurist. Only 11% 
have seen a dietitian, the lowest percentage of the four clusters. Use of other health care services is 
also relatively low. This pattern is labelled the ‘mainly internal medicine’ pattern. Cluster 3 (n=79) 
patients are characterised by relatively high percentages of patients having contact with the 
ophthalmologist, internist, dietitian, pedicurist and physiotherapist. A relatively large proportion have 
been hospitalised. Nevertheless, few patients have visited a cardiologist, and few receive home care. 
This pattern is named the ‘extensive diabetes care’ pattern. Cluster 4 (n=55) is the smallest cluster, 
characterised by frequent contact with the GP and a large percentage of patients visiting a cardiologist 
and being hospitalised. The use of home care by these patients is relatively high. However, only half 
of them have visited an internist and the percentages visiting a dietitian or a physiotherapist are also 
relatively low. This pattern is referred to as the ‘extensive medical care and home care’ pattern. 

3.4. Predictors of health care utilisation patterns 
Since most patients belong to cluster 1 (low consumers), this cluster was taken as the reference 

category in the regression analysis. Thus, we assessed the likelihood of being assigned to the clusters 
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2, 3 and 4 in comparison with cluster 1 on the basis of the scores on the independent variables. Table 4 
shows the results of this analysis. Patients without social support at home, patients who have longer 
illness duration and patients with type 1 diabetes are likely to show the ‘mainly internal medicine’ 
consumption pattern. Lower educated patients and those who perceive their health as poor, are less 
likely to show the ‘extensive diabetes care’ pattern, whereas type 1 patients are far more likely to show 
this pattern than type 2 patients. Finally, patients who suffer from co-morbidity and patients who 
perceive their health as poor are more likely to show the ‘extensive medical and home care’ pattern 
than patients without co-morbidity and those who perceive a better general health. 

[ TABLE 4 ] 
 

4. DISCUSSION 
Few studies exist in which the broad array of health care use among diabetic patients is investigated, 

and for the Netherlands no such data were available prior to this study. Diabetic patients in the 
Netherlands use a wide range of health care services. In general, type 1 diabetic patients visit more 
different health care providers than type 2 patients: more patients see internists, ophthalmologists, 
podiatrists, mental health care workers, and diabetic nurses. In contrast, type 2 patients see their GP 
more frequently than type 1 patients. According to the guidelines, a diabetic patient should consult a 
GP or an internist at least once a year. As we have seen, only six patients did not consult a physician in 
a 1-year period. However, regarding the prevention of complications, we may conclude that there is 
under use of other services. It is recommended that all diabetic patients undergo ophthalmologic 
examination at least once a year. In our sample, only 63% of the type 1 and 42% of the type 2 diabetic 
patients reported a yearly visit to an ophthalmologist. Although ophthalmologic examinations can be 
carried out by the GP, periodic examinations by an ophthalmologist are advised [35]. According to the 
International consensus on the diabetic foot, all diabetic patients should be examined at least once a 
year for potential foot problems [36]. Although GPs have a role in screening and education, foot care 
such as removal of callus and other foot and nail care should be provided by a certified pedicurist or 
podiatrist. Our study indicates that the majority of diabetic patients in the Netherlands do not receive 
preventive treatment by a podiatrist or pedicurist. A balanced composition of food is essential for 
metabolic regulation, and the guideline suggests that the dietitian has a central role in advice and 
assistance. Nevertheless, the majority of diabetic patients do not consult a dietitian. Unfortunately, we 
do not have a measure for obesity in this study. However, a recent study among Dutch type 2 diabetic 
patients showed a high prevalence of obesity [37]. In general, this study thus suggests that the care for 
diabetic patients in the Netherlands should be further improved. 

Four patterns of health care utilisation could be distinguished based mainly on the heterogeneity of 
care received. Need factors were the best predictors of these health care utilisation patterns, a result 
which is preferred from a perspective of equal access: indeed Andersen considered access more equal, 
when health care use primarily is explained by differences in need, while access is considered as less 
equal, when merely explained by predisposing and/or enabling factors [30]. Type 1 diabetic patients 
most often showed the two intermediate patterns. Regarding the most extensive care pattern, the 
presence of co-morbid conditions, rather than diabetes type, was the best predictor. Poor perceived 
health was a predictor of the two most extensive care patterns (clusters 3 and 4), which is in line with 
the results of an extensive literature study into the causes and consequences of co-morbidity [38]. 

Of the predisposing factors, only educational level was related to the pattern of health care utilisation: 
diabetic patients with a low educational level are less likely to show the ‘extensive diabetes care’ 
pattern. Having social support at home was the only enabling factor contributing significantly: patients 
with social support at their disposal were four times more likely to show the ‘mainly internal 
medicine’ pattern than patients without support at home. It is not clear how this result could be 
interpreted. Income and health care insurance had no predictive value for the health care utilisation 
pattern of diabetic patients, as might be expected from the organisation of health care in the 
Netherlands. 

We do acknowledge some limitations of this study. We have no measure of obesity and no 
biomedical parameters such as HbA1c

 and lipid levels. This limitation is the consequence of the general 
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aim of the study, which is primarily directed at the consequences of chronic disease (psychosocial 
consequences, health care utilisation and quality of care as perceived by the patients). Thus, data 
collection has been directed at this type of information rather than at a detailed collection of 
epidemiological data. 

Second, although we took into consideration comorbidity, for the same reason, this study cannot 
make a distinction between co-morbidity related to diabetes and other co-morbid disease. 

Next, this study only considered factors related to the individual, which may influence health care 
use, while system delivery factors are not included. In particular, this study cannot provide insights 
into the reasons for the low use of ophthalmologists, pedicurist or podiatrist and dietitians: is this the 
consequence of the referral behaviour of the general practitioner or of non-compliance of the patient? 

Finally, patients of a non-Dutch origin in general were excluded because their mastery of the Dutch 
language is insufficient. Nevertheless we know that their disease risk is sometimes higher and that the 
quality of care they receive in general is poorer. Thus, the relation we found between educational level 
and utilisation pattern may be an underestimation. 

In conclusion, the data on the use of health care services in this study suggest under utilisation in 
some cases, especially in type 2 diabetic patients. This provides an explanation for the less than 
optimal diabetes-related health status as described in a recent study among Dutch type 2 diabetic 
patients [34]. Although most are under supervision of a medical doctor, usually the GP, more adequate 
use of other health care providers such as pedicurist or podiatrist, ophthalmologist and especially 
dietitian, could improve their health status. The results presented in this article are part of a policy 
study, characterised as a cohort studied repeatedly. As a policy study, these results are directly 
communicated to the Dutch government, and so they may serve as a basis for the development of new 
policy measures. As a cohort study, it will be possible to establish whether diabetes care in the 
Netherlands is improving and allow the evaluation of policy measures. 
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