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Summary 

The analysis of regional variations in hospital admission rates for Belgium and the 
Netherlands shows that the available number of hospital beds together with the 
health status of the population (roughly indicated by age-adjusted mortality rates) 
are common factors to influence these admissions in spite of the fundamental dif- 
ferences between the health care systems of both countries. Further analysis shows 
that in Belgium the relative number of providers of ambulatory care (general prac- 
titioners, internists, paediatricians and gynaecologists) influences the residual ad- 
mission coefficients negatively. Policy consequences of these findings are dis- 
cussed. The recent adaptation of the Belgian Hospital Act that enables closure of 
existing hospitals for planning reasons is hailed with satisfaction. The importance 
of Roemer’s Law - ‘a bed built is a bed filled’ - is illustrated once again by this 
analysis. 

International comparison of health care systems; Regional variation; Hospital ad- 
mission rates 

1. Introduction 

Belgium and the Netherlands have much in common: a border, their size, geo- 
graphical position and economic structure - but not their health care system. 
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This mainly is due to historical reasons. The origins of the Belgian health care 
are to be found in France, while major parts of the Dutch system stem from the 
German occupation [l-3]. 

In spite of many differences, both health care systems have common aspects. 
Both countries have the same sort of health provisions, although conditions that 
govern them vary. 

In a period when rising costs in each health care system force policy makers to 
reconsider the basic principles of their respective health care systems, interest in- 
creases in the greenness of the neighbour’s grass [4]. This paper tries to compare 
the health care systems of Belgium and the Netherlands and to isolate common (or 
general) and specific factors that influence one major indicator of a health care 
system: the hospital admission rate. The method chosen is the analysis of regional 
variation which allows for the separation of factors varying between and within both 
countries [5]. In our opinion the common factors in the analysis are of major in- 
terest for health care policy because experiences of these variables are directly in- 
terchangeable. 

The structure of this paper is as follows: in part 2 we describe the differences 
between the Dutch and Belgium health care systems in more detail to provide 
guidelines for the analysis of regional variation of the hospital admission rates that 
will be described in part 3. The possible policy consequences to be derived from 
these results form a concluding section. 

2. Health care in Belgium and the Netherlands 

In order to describe a health (care) system one needs an analytic framework that 
remains, however, implicit in most cases [6-81. Another way of overcoming the 
wealth of trivial details is a limitation to certain aspects of a health care system. 
Roemer [9] describes the supply side, Blanpain et al. the role of the state [lo] and 
Delibge et al. the remuneration of health care providers [ll]. 

The implicit analytic framework usually contains some description of the legal 
and financial conditions that govern a health care system, mostly a thorough and 
detailed description of the supply of health care providers and sometimes infor- 
mation about the need for health care: the health status of the population. This 
type of framework was chosen explicitly by the Canadian health economist Robert 
Evans [12] in his paper about the structure of the health care sector. One of Ev- 
ans’ major theses is, that the use of health services is not equal (neither empiri- 
cally nor conceptually) to the need for health care, neither is it true that ‘supply’ 
is the sole creator of ‘demand’. According to Evans the use of health services is a 
function of supply and need factors under the legal and financial conditions of a 
health care system. 

Evans discerns five ‘actors’ as he calls them: 
- consumers/population 
- first line providers 
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- second line providers 
- insurers 
- the state 

The relations between these actors form the blueprint of a specific health care 
system. In our description of the Belgian and the Dutch health care systems we 
follow this framework. 

The demand side - health status of the population 

According to practically all health indicators (smoking perhaps excepted), the 
Dutch are healthier than the Belgians [13,14]. Age-standardized death rates, in- 
fant mortality rates, traffic accidents, alcohol consumption are all lower in the 
Netherlands. The demographic distribution of both countries differs considerably 
as the Dutch continued to have an elevated birth rate until far into the 1960s while 
the Belgians followed the demographic pattern of France and Germany with a sharp 
decline after the First World War. This resulted in a higher proportion of the el- 
derly in Belgium (14.1% over 65 in 1983 for Belgium vs 11.8% for the Nether- 
lands). 

A poorer health status and a larger proportion of old age pensioners are typical 
for the Belgian situation, compared to the Netherlands. 

The supply side 

Groenewegen and Leroy [15] have demonstrated that the number of health care 
providers in Belgium generally is (much) higher than in the Netherlands. Their 
findings are being shown in Table 1. These differences are mainly due to restric- 
tions on the influx of health care professionals in the Netherlands (a numerus clau- 
sus for training and an establishment policy for several professions) and a com- 
plete freedom of education and establishment in Belgium. 

In institutional care things are different. The number of short-term medical and 
surgical hospital beds does not differ so much between the countries; the number 
of long-terms beds, however, does so considerably. Evans’ distinction in directly 

Table 1 

Health care provisions per 1000 pop. in Belgium and the Netherlands (1980) 

Belgium The Netherlands Index (NL= 100) 

general practitioners 0.78 0.37 211 
medical specialists 0.87 0.63 138 
pharmacists (including dispensing 

general practitioners) 0.76 0.18 422 
dentists 0.40 0.38 10.5 
short term hospital beds 5.43 5.01 108 
long term hospital beds 1.28 3.32 38 

Source: Groenewegen and Leroy [1.5]. 
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accessible first line providers and second line providers, whose access is directed 
via first line providers, is also of use in describing the differences between the Dutch 
and Belgian health care systems. 

In Belgium practically all providers are directly accessible; there are a few ex- 
ceptions (the district nurse and the physiotherapist, for instance, whose services 
should be prescribed by a doctor), but even the services of a radiologist or an an- 
aesthesist are accessible without referral. 

In the Netherlands there is a hierarchical structure of entry to medical services. 
General practitioner and district nurse are freely accessible - but access to all 
specialized medical services is by referral from the general practitioner. Specialists 
such as the internist, paediatrician or gynaecologist provide a certain amount of 
primary medical care in Belgium, but only secondary care in the Netherlands. 

Financial and legal conditions 

Heesters and Kesenne [16,17] give a synopsis of the sources of finance for the 
Dutch and Belgian health care systems and a rough distribution of health care ex- 
penditure (data for 1982). 

The costs of administrating the Belgian system seem to be higher; the Dutch 
spend their money mainly on institutional care (in the Netherlands practically all 
medical specialists exert their practice in a hospital-setting), while in Belgium more 
resources are devoted to independently established private practitioners. In total 
this amounts to 8.26% of GNP, spent in 1982 on health care for the Dutch versus 
7.53% for the Belgians 

In addition to distribution and extent of health costs there are differences in the 
way people are insured against costs of health care and how payments for health 
care are made. 

Here major differences exist between the countries. In Belgium there is an al- 
most universal compulsory public insurance coverage (with exception of the self- 
employed, whose major risks only are covered) and a complete fee for service 
payment system with cost-sharing by the insured. The cost-sharing is lower or ab- 
sent for the so-called WODOs (widows, orphans, disabled and old age pensioners, 
who receive an income below a certain ceiling). 

In the Netherlands there is only a compulsory public health insurance for about 
70% of the population (wage-earners and non-wage-earners with an income below 
a certain ceiling); the rest of the population is covered by private and voluntary 
health insurance. After the abolishment of the voluntary public insurance in April 
1986 this proportion dropped to 62%. The maximum ‘risk’ for the insurers is one 
year of hospital stay. All costs after the 366th day in an institution for all inhab- 
itants of the Netherlands are covered by the General Exceptional Medical Ex- 
penses Act, for which only employers pay the premiums. 

The remuneration of health care providers is different too; there is a complete 
fee-for-service system in Belgium. In Holland general practitioners receive a cap- 
itation fee for their publicly insured patients and send bills to their private patients 
[18]; medical specialists and most other providers are being paid on a fee-for-serv- 
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ice base. The publicly insured receive their health services in kind without copay- 
ment (prescriptions excepted). 

The privately insured usually receive either partial or full reimbursement from 
their insurance companies. This depends on the kind of policy. There is an enor- 
mous variation: coverage for general practitioner’s services may be in- or ex- 
cluded, and there may be no, low or high copayment rates for the insured. 

Consequences of differences: guidelines for the analysis 

From this description of the Belgian and Dutch health care systems the follow- 
ing guidelines for analysis can be derived. 

The higher proportion of the elderly and the poorer health status of the popu- 
lation in Belgium may yield higher hospital admission rates there. The same goes 
for the somewhat higher number of hospital beds in Belgium. Other factors, how- 
ever, might counterbalance these results. For instance, the fact that medical spe- 
cialists in Belgium commonly exert their profession in an ambulatory setting, while 
in the Netherlands they usually are attached to hospitals and receive part of their 
earnings from remuneration per patient-day [ 191. 

The incentive to keep patients out of the hospital is stronger in Belgium than in 
the Netherlands: the capitation-fee-system for general practitioners in the Neth- 
erlands encourages referrals to medical specialists, and specialists profit from ad- 
mission. So we predict a weaker correlation between the supply of hospital beds 
and the admission rate in Belgium than in the Netherlands. 

The copayment system for patients in Belgium might act as a threshold for med- 
ical consumption - excepting the WODOs (Widows, Orphans, Disabled and Old- 
age pensioners), who are generally being excluded from copayment. The Dutch 
‘private patients’ who do not receive services in kind (like their publicly insured 
counterparts) but who have to pay bills, might also be inhibited in their consump- 
tions of medical services. 

The results of studies that tried to sort out the contamination between type of 
insurance and health status are ambiguous, however. For the Netherlands Van Vliet 
and Van de Ven [20,21] state that the major difference is not between public and 
private insurance. Coverage for the services of the general practitioner (standard 
for public health insurance and optional for private insurance) is the major deter- 
minant of the use of services in general. They cannot, however, discern whether 
it is the behaviour of providers or consumers that cause the differences found. Ad- 
ministrative requirements that differ greatly between the private and public insur- 
ance may add to the confusion too. Nevertheless consumption is higher for the 
publicly insured, so empirically and pragmatically an indicator like the proportion 
of publicly insured could be part of our model. 

In fact the same goes for Belgium. There is a similar dispute about the influence 
of full reimbursement for the WODOs (the non-actives). The results of a recent 
study by Vuylsteek et al. [22] showed results comparable to those of Van Vliet and 
Van de Ven. 

Implicitly we described three types of variables. 
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The first type is present in both health care systems and is expected to exert the 
same sort of influence in both countries (health status of the population, number 
of hospital beds). These variables may be called ‘general’. 

The second type is present in both systems, but due to different conditions, is 

Fig. 1 Geographical distribution of the hospital admissions per 1000 inhabitants in Belgium and the 
Netherlands (1979). 
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expected to exert a different influence. The number of health care providers (be- 
cause of the different accessibility of medical specialists) is an example of this type. 

The third type at last is present in one of both systems only. The proportion of 
‘non-actives’ in Belgium - (the WODOs) - the proportion of privately insured 
patients in the Netherlands or the ownership of hospitals by public health insur- 
ance funds in Belgium. 

The latter two types of variables can be called ‘specific’. The existence of these 
specific variables creates some analytic problems, but we will come to that later. 

3. Regional variations of hospital admission rates 

In the foregoing section we divided the factors that may influence hospital ad- 
mission rates into ‘general factors’ that are supposed to exert this influence both 
in Belgium and in the Netherlands (and in other health care systems, too), and 
variables specific for each respective country. This also determines our method of 
analysis - a regression analysis in two stages, where the specific variables influ- 
ence the residuals that remain after the influence of the general variables has been 
taken into account. We will describe the general model first and then the specific 
model. 

3.1. A general model for the explanation of hospital admission rates 

We consider all factors that represent the need for health care (mainly the health 
of the population but also factors that represent a general inclination to seek care) 
as general factors. 

The number of hospital beds refers to Roemer’s Law (a bed built is a bed filled), 
which is the reason we include it in the general model. Finally we included the 
average length of stay per admission in the general part of the model, but we will 
explain this later. 

The dependent variable is the number of admissions in general hospitals per 1000 
inhabitants [23]. Fig. 1 shows the distribution over both countries. The national 
averages in 1974 and 1979 were 118 versus 104 and 128 versus 110 for Belgium and 
the Netherlands, respectively. 

The lowest rates are being found in the Northern provinces of the Netherlands: 
the highest rates in the Walloon mining district (the province of Hainaut) in Bel- 
gium. 

The independent variables have been derived from the foregoing section and can 
be divided into demand-factors, supply-factors and conditional factors. 

Demand-factors 

Direct measures of the health status of the population are not available at this 
level of aggregation. Beside this, most indicators are not independent of the use 
of health care facilities. We had to choose ‘proxies’ for the health status. The age- 
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distribution of the population is a well-known proxy (in this case the proportion 
of inhabitants over 65 years of age). Another proxy is the age-standardized mor- 
tality rate. It is a rough indicator but a stable and a reliable one, because no va- 
lidity problems about the cause of death can interfere. Between countries that have 

Fig. 2 Geographical distribution of age-standardized death rates in Belgium and the Netherlands (1979) 
(number of deaths per 1000 population). 
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a comparable mortality pattern (top three causes of death - cardiovascular dis- 
eases, neoplasms and accidents), the age-standardized death rate gives a crude but 
valid overall impression of the relative health status of the population. The use of 
the overall (standardized) death rates for comparative purposes has been criticized 
by several authors 124-271. The criticism, however, questioned the use of stand- 

Fig. 3 Geographical distribution of available hospital beds per 1000 pop. in Belgium and the Neth- 
erlands (1979). 
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ardized death rates to evaluate the efficiency of a certain health care system. A 
more specific analysis, limited to rates cf ‘avoidable death’ is more appropriate for 
this purpose. 

In this study death rates are not being used as ‘outcome criteria’ but rather as 
input factors that might explain variation in the use of health services. 

We find the arguments defending the use of standardized death rates for the al- 
location of resources in the British National Health Service [28,29] more convinc- 
ing than most of the criticisms [30,31], particularly since our use of this indicator 
is much more limited. 

As Mackenbach and Koch state [32]: the core of the criticism concerning the use 
of mortality rates for the planning of health services is the ambiguous relation be- 
tween mortality and morbidity. Morbidity figures, however, are nearly always con- 
taminated with the use of health services. Though standardized mortality rates are 
suboptimal indicators, the alternatives are even worse. 

Fig. 2 shows the regional distribution of the age-standardized death rates. 
In the Netherlands the coastal parts seem to have the lowest death rates. In Bel- 

gium there is a clear distinction between the French speaking and Dutch speaking 
parts of the country. The poorer health status of the Belgian population is clearly 
visible on the map. 

Other demand factors 

We also included two other ‘proxies’ of the demand for health care. The aver- 
age income of the population and the degree of urbanization of the region. 

Income (or rather socio-economic position) is universally considered as having 
a direct relationship with health [33-371 while the propensity to seek medical care 
is known to be lower in rural areas [38]. For the degree of urbanization the num- 
ber of inhabitants per km2 was taken as an indicator. The income of the popula- 
tion was (due to monetary complications) transferred to standard (z-)scores. 

Other variables in the general model 

The number of hospital beds per 1000 population. The technicalities of the 
computation of this variable [39] are not relevant to this paper. The geographical 
distribution of it is shown in Fig. 3. 

The inclusion of the average length of stay per admission as a variable in the 
general model needs more explanation because of our focus on the explanation of 
hospital admission-rates. Usually the average length of stay is the next dependent 
variable in a series of consecutive or simultaneous equations [40,41] and theoret- 
ically this is more adequate - but there is always an artificial reciprocal relation- 
ship between the two. The longer the average length of stay per admission the less 
admissions are possible and vice versa. As long as one refrains from strict caus- 
ality, the inclusion of this variable is defendable. 
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Table 2 

Summary table of the results of a general model for regional variations in hospital admission 
rates for the Netherlands and Belgium (data from 1979) 

Weighted least-squares regression analysis. (B-coefficients and T-values between brackets.) 

age adjusted death rates O/O0 

1979 1974 

Belgium The Netherlands Belgium The Netherlands 

14.740 1.552 + + 
(3.76) (0.40) 

pop. of over 65 

income of pop. (z-scores) 

pop. density x 10m2 

hospital beds per O/00 

length of stay per admission 

-1.374 
(-1.14) 
-2.95 

(-0.11) 
-0.830 

(-4.25) 
6.812 

(3.50) 
0.32 

(0.10) 

-0.622 
(-0.54) 
-0.120 - 

(-0.10) 
-0.218 _ 

(-1.07) 
8.824 + + 

(3.02) 
-1.546 _ 

(0.81) 

variance explained 0.53 0.42 0.32 0.44 
no. of regions 85 (Belgium 43, the Netherlands 42) 

Results of the general model 

We will summarize the results of the analysis for the general part of the model 
first. In Table 2 B-coefficients and T-values are to be found. Data for 1979 are pre- 
sented but results for 1974 have been indicated roughly (with + or - indicating 
significant coefficients). 

The method used is the generalized least-square regression analysis, that takes 
into account the population size of the region. This is an alteration of the original 
report, where ordinary least-squares regression analysis was used. Although the 
results of this method differ only marginally, the methodologically more appro- 
priate method of weighted least-squares regression is being used in this article 

The only variable that shows an undeniable influence is the number of available 
hospital beds. The age-adjusted death rates do relate to the hospital admission 
rates, but not in all four cases. For the Netherlands, in 1979, the relation is absent. 
Some variables show their influence in Belgium only (the population density, for 
instance in 1979 and 1974) while the income of the population was related nega- 
tively with the admission rates in 1974 in Belgium. 

In 1974 and in the Netherlands only, the expected reciprocal relationship of ad- 
mission rates and the average length of stay per admission has been found. 

We decided to include the age-adjusted death rates and the number of available 
hospital beds in the general model and to calculate residual variation after the in- 
fluence of both variables has been eliminated. These residual admission rates form 
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the object of our analysis of the second step of the study, where the influence of 
specific system-related variables was to be found. 

3.2 The specific model 

There are two types of specific variables: one type is present in both countries 
but is supposed to exert a different influence in each country; the other type is 
present in one of the countries only (unique factors). 

To begin with the latter type: 
- In the Netherlands the proportion of publicly insured patients per region is a 

unique variable. The overall hospital admission rate in this group is higher, partly 
due to the form of insurance [20,21,42]. 

- In Belgium the same goes for the proportion of WODOs (non-actives) - but, 
here too, the impact of the insurance factor has been blurred by the health sta- 
tus of the population [22]. 
For Belgium we also included the proportion of non-wage earners, who, in the 

Belgian insurance system, have insurance coverage for hospital costs only. Their 
loss of income usually is covered marginally too - so one could expect a negative 
relationship with admission rates. Finally the ownership of hospitals is a specific 
variable. Unlike those in the Netherlands, health insurance funds are integrated 
forwards into the hospital sector in Belgium, they are allowed to own hospitals and 
give discounts to their insured. We expect a cost reduction and probably admission 
reduction effect of this, analogous to the results found for Health Maintenance 
Organizations in the U.S.A. [43,44]. 

The second group of specific factors can be found in each system, but due to 
considerable differences between the systems, the expected effects differ greatly. 

These variables are: 
- the birth rate (almost 100% clinical deliveries in Belgium; while in the Nether- 

lands the division between clinical, out-patient and home deliveries was 45, 20 
and 35% in 1979). So we expect a positive relation with admission rates in Bel- 
gium and no relation in the Netherlands (inversely related to the proportion of 
elderly). 

- the density of general practitioners - in the Netherlands no relation with hos- 
pital admissions is being predicted. For Belgium we have no expectations 
[38,40,45]. 

- the density of internists, gynuecologists and pediatricians. In Belgium these are 
directly accessible, in the Netherlands they are not. They provide general med- 
ical care, mostly for the younger, better educated and urbanized part of the 
population [46,47]. This might reduce admission rates in Belgium, certainly when 
combined with g.p. density. We expect a strong ambulatory care to form a 
counterbalance for hospital care. The form of this counterbalance may be a lower 
coefficient for hospital beds in Belgium and a negative relationship between the 
admission rate and the relative number of ambulatory care providers. 
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- the density of ‘other’ specialists. In the Netherlands we expect the density of spe- 
cialists to influence admission rates positively [41,48], 

Results 

The results of the second stage of this analysis are disappointing; it is not even 
worth presenting them in a table; they can be summarized easily. 
- In the Netherlands none of the specific variables had any significant influence on 

the residual admission rates. Partly this had been predicted, but the lack of re- 
lationship between the number of (hospital-based) medical specialists and the 
residual admission rates is somewhat puzzling, and contradictory to the results 
of Wijkel [48]. 

- In Belgium the expected positive correlation was found between the birth rate 
and the residual admission coefficient, while the relative number of primary care 
physicians (general practitioners, internists, paediatricians and gynaecologists) 
compared to the number of ‘other’ (usually hospital-based) specialists did influ- 
ence the residual admission rates negatively. The number of ‘non-actives’ in 
Belgium showed no relation with the residual admission coefficients after the in- 
fluence of the health status of the population had been eliminated in the first 
stage. This corroborates the above-mentioned results of Vuylsteek and others 
WI. 

4. Discussion: the general character of Roemer’s Law 

The results of our analysis show one genuine general variable: the number of 
hospital beds available for the population. Both in 1979 and in 1974 the number 
of beds influenced the number of hospital admissions in the Netherlands and in 
Belgium. The health status of the population (as indicated by the age-adjusted death 
rate) has only in three of the four cases (the Netherlands in 1979 excepted) a sig- 
nificant influence. The influence of other variables was negligible; no additional 
influence of the insurance variables (like the proportion of publicly insured pa- 
tients in the Netherlands and the proportion of ‘non-actives’ in Belgium) could be 
found after accounting for the health status of the population. The weaker coef- 
ficient for hospital beds in Belgium might be the result of a stronger emphasis on 
ambulatory general and specialistic medical care. 

So Roemer’s Law can be applied in Belgium and the Netherlands. A bed built 
attracts patients, although the ‘filling’ of the bed, as appears from the gradually 
decreasing occupation rates, is not a completely adequate description of what is 
going on. Nevertheless, our results support the idea of a strengthened bed reduc- 
tion policy in both countries. As Nys [49] pointed out in his thorough study of sup- 
ply-controlling instruments in France, Belgium and the Netherlands, there is such 
a policy in the latter two countries. The Hospital Facilities Act in the Netherlands 
and the Hospital Act in Belgium have been designed to reduce the uncontrollable 
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growth of hospital facilities. Until very recently, however, one fundamental dif- 
ference existed between the legislation in both countries. With the Belgian legis- 
lation the closure of an existing hospital was (until 1986) practically impossible, 
while the Dutch Hospital Facilities Act (and its successor the Health Care Provi- 
sion Act) provide legal means for this. Dewalsche and Groot [50] emphasize the 
inadequacy of the Belgian legislation, because in 1984, the number of hospital beds 
was still growing. In the Netherlands the reduction of the number of hospital beds 
is proceeding slowly despite strong local protest. The closure of an existing hos- 
pital is so exhausting that the Dutch Secretary of State for Public Health com- 
plained that his general budgetting measures were much easier to proclaim and with 
faster and better results [Sl]. 

The creation of a considerable number of long-term hospital beds in the Neth- 
erlands (with the purpose of emptying expensive acute beds) did not solve the 
problem. The reason for this is - that is true indeed - that half of the number 
of admissions to long-term hospitals comes from short-term hospitals, but this half 
does not even form 1% of the total number of hospital discharges. Since, in 1978, 
the criteria for admission in homes for the aged became much stricter, the popu- 
lation of long-term hospitals and homes for the aged began to converge. There still 
are major differences, but not enough (as Remmen [52] concluded after a com- 
parative study) to justify a completely separated organizational and financial 
framework. 

Now, there exist two completely different types of provision of comparable care: 
the (medical) nursing homes, funded directly out of the social security system (the 
Exceptional Medical Expenses Act) and the (social) homes for the aged (with sick- 
room facilities) funded out of general means through the budget of the Ministry 
of Welfare, Public Health and Culture. This example should certainly not be cop- 
ied in Belgium. For policy reasons the nursing homes and the homes for the aged 
should not be separated to avoid complicated tuning problems. A policy of hos- 
pital bed reduction is still advisable for Belgium and the Netherlands. Now that 
Belgium too possesses the legislation for closing hospitals or hospital-departments 
based on reasons other than danger for the public health, the growth may be re- 
duced. The closure of a hospital, however, will arouse vehement local protest and 
exhausting quiet lobbying, that is hard for politicians to resist. May the results of 
this study support them. 
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