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ABSTRACT 
Changes in cost sharing and remuneration system in the Netherlands in 2006 led to clear changes in 

financial incentives faced by both consumers and general practitioner (GPs). For privately insured 
consumers, cost sharing was abolished, whereas those socially insured never faced cost sharing. The 
separate remuneration systems for socially insured consumers (capitation) and privately insured consumers 
(fee-for-service) changed to a combined system of capitation and fee-for-service for both groups. Our first 
hypothesis was that privately insured consumers had a higher increase in patient-initiated GP contact rates 
compared with socially insured consumers. Our second hypothesis was that socially insured consumers had 
a higher increase in physician-initiated contact rates. Data were used from electronic medical records from 
32 GP-practices and 35 336 consumers in 2005–2007. A difference-in-differences approach was applied to 
study the effect of changes in cost sharing and remuneration system on contact rates. Abolition of cost 
sharing led to a higher increase in patient-initiated utilisation for privately insured consumers in persons 
aged 65 and older. Introduction of fee-for-service for socially insured consumers led to a higher increase in 
physician-initiated utilisation. This was most apparent in persons aged 25 to 54. Differences in the trend in 
physician-initiated utilisation point to an effect of supplier-induced demand. Differences in patient-initiated 
utilisation indicate limited evidence for moral hazard. 

INTRODUCTION 
Ex post moral hazard and supplier-induced demand (SID) are central issues in the health economics 

literature. Theoretical contributions include the work of Nyman (2004, 2008), Pauly and Blavin (2008) and 
Zweifel and Manning (2000) for moral hazard and Labelle et al. (1994) and De Jaegher and Jegers (2000) 
for SID. Ex post moral hazard results from the fact that insured people, ceteris paribus, demand more health 
care compared with uninsured (Nyman, 2004). Arrow (1963) pointed out that SID arises from information 
asymmetry between consumers and physicians. Because of this information asymmetry, physicians can 
shift the demand curve of consumers, that is, SID. Richardson (1981) defined SID as ‘physician's ability, 
for better or worse, to shift a patient's demand curve to the right’. We believe that shifting the demand curve 
to the left also can be considered as SID. Empirical evidence of ex post moral hazard and SID is hard to 
obtain but is crucial for developing health policy. Getting the incentives right might prevent an unnecessary 
rise of healthcare expenditure and might even increase population health. 

Empirical evidence regarding ex post moral hazard comes from the Rand Health Insurance Experiment 
(HIE) and natural experiments or makes use of comparing people with and without supplementary 
insurance. The HIE showed that outpatient visit rates to physicians and other healthcare providers was 66% 
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higher in the free plan compared with the 95% co-insurance plan (Manning et al., 1988). Natural 
experiments generally show that consumers respond to an increase in cost sharing with a reduction in 
healthcare utilisation (e.g. van de Voorde et al., 2001; Kim et al., 2005; Nolan 2007) or increase in 
healthcare utilisation with supplemental insurance (e.g. Buchmueller et al., 2004). Fewer studies have used 
panel data to analyse ex post moral hazard using a treatment and control group. Cherkin et al. (1989) found 
a 8.2% higher decrease in total primary care visits compared with a control group after the introduction of a 
$5 co-payment fee for surgery visits in a health maintenance organisation in the USA. However, analyses 
were not controlled for health status. Chiappori et al. (1998) investigated the effects of the introduction of a 
10% co-payment for physician visits in France compared with a control group and found that the number of 
consumers with general practitioner (GP) home visits was significantly affected by the introduction of the 
co-payment, but not GP surgery consultations. Although the separation in contact types was an interesting 
contribution to the moral hazard literature, it should be mentioned that the sample was not representative of 
the French population nor was the analysis controlled for health status. Finally, Winkelmann (2004) 
analysed the effect of an increase in co-payment of DM 6 for prescription drugs in Germany (co-payment 
after reform: DM9-13) on GP consultation rate. Controlling for several factors, including health status, 
Winkelman found a reduction in the consultation rate of 10%. 

Empirical literature on SID has mainly focused on the physician's response to changes in physician density 
or to changes in remuneration systems (McGuire, 2000). According to McGuire's overview, studying SID 
in the context of changes in regulated fees has advantages over studying changes in physician density 
because the first directly influences incentives to induce demand. Even more important, changes in 
remuneration system are exogenous to physician's supply and consumer's demand. Here, we only discuss 
literature on changes in regulated fees of studies using a treatment and control group. The majority of 
evidence about physicians' responses to changes in remuneration systems comes from natural experiments. 
One exception is the randomised study of Hickson et al. (1987) in the USA. They assigned paediatric 
residents (students) to either a salary or fee-for-service (FFS) and blinded patients to the manner of 
remuneration of their physician. Hickson et al. showed that physicians with FFS reimbursement missed 
fewer recommended visits and made more visits in excess of recommendations. This study was performed 
in students with different career objectives. Unfortunately, randomisation was not balanced in terms of 
students' career goals. Natural experiments show ambiguous results. Krasnik et al. (1990) investigated the 
6- and 12-month effect of a change in remuneration from capitation to a combined system of FFS and 
capitation compared with a control group on GPs' activities in Copenhagen, Denmark. Increase in contact 
rates was higher after the change in remuneration compared with the control group 6 months after the 
change but not after a one-year period. The authors ascribed these results to a learning period for GPs about 
their own preferences regarding income and leisure. Because data for the control group were not available 
on the individual doctor level, aggregated data were used and not adjusted for other factors potentially 
influencing healthcare utilisation. Madden et al. (2005) investigated the effects on GP visiting rates of a 
change in remuneration system in Ireland in 1989 for medical card consumers from FFS to capitation, 
whereas private consumers continued to pay on an FFS basis. The authors used self-reported data and 
expected the differential in visiting rates between medical card consumers and private consumers to narrow 
between 1987 and 1995/2000 if SID played a major role prior to the change in remuneration system. 
However, no difference in trend between privately and medical card-insured consumers was found. A 
potential drawback of Madden et al. (2005) was that they could not distinguish between patient-initiated 
and physician-initiated utilisation. 

Although Arrow (1963) stressed that SID relates to information asymmetry, one also could argue that SID 
is just the standard neoclassical response to prices (Labelle et al., 1994; De Jaegher and Jegers, 2000). 
Acknowledging the difficulties in disentangling both effects from an empirical point of view, there seems 
potential to do so as the crucial difference between the neoclassical and the SID models is that within an 
inducement model, changes in utilisation will be greater in consumers with a higher level of information 
asymmetry. We believe that this effect would not be expected in the neoclassical model. Consumers with 
chronic conditions could, for example, be classified as consumers with a lower level of information 
asymmetry compared with consumers without chronic conditions because they generally have more 
knowledge about their disease and treatment options, resulting in less opportunities for physicians to induce 
demand. 
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Another point of concern with SID is that that changes in utilisation after alterations in remuneration could 
result from rationing, as was stressed by Carlsen and Grytten (1998). Rationing takes place when medical 
services are withheld from individuals who would probably benefit from utilisation. Certainty in a 
capitation system, without payment per service, physicians could lower demand by making use of the 
information asymmetry and influencing demand of consumers, that is, SID. 

This paper attempts to contribute to the health economics literature using balanced panel data from 
electronic medical records (EMRs) of GPs and a policy change that enable us to evaluate the effect of 
changes in cost sharing and GPs' remuneration system on utilisation of GP care. The diagnosis-coded 
contact data from EMRs enable us to distinguish between patient-initiated and physician-initiated services 
and, thereby, to analyse simultaneously the effect of changes in cost sharing (moral hazard) and 
remuneration system (SID). To differentiate between SID and a standard neoclassic response to a change in 
healthcare prices, we examined whether SID effects varied according to the level of information asymmetry 
as proxied by comparing the effects of chronically ill versus non-chronically ill consumers. 

INSTITUTIONAL BACKGROUND AND HYPOTHESES 

Institutional background 
In January 2006, the Dutch government introduced a new health insurance act based on the principles of 

managed competition (Enthoven and Van de Ven, 2007). Before 2006, inhabitants had either compulsory 
social (sickness fund, 62%) or voluntarily private (36%) health insurance depending, among others, on 
income (below a gross annual income of €33 000 people were socially insured). This combined system of 
social and private health insurance was replaced by a compulsory single universal basic health insurance 
covering a legally defined package of basic benefits including GP care. GPs act as gatekeepers for 
secondary care, being the first point of contact in health care. The new health insurance system gives 
insurers flexibility to design their products to better appeal to consumers and the ability to selectively 
contract with healthcare providers as this is thought to improve the efficiency of the healthcare system (Van 
den Berg et al., 2008). 

With the introduction of the new insurance system, consumers' cost-sharing arrangements and GP's 
remuneration system changed. Socially insured consumers did not face cost sharing for consulting their GP 
before 2006, but some privately insured consumers did (Table 1). Privately insured cost sharing depended 
on the particular insurance policy. Six percent of privately insured consumers had no insurance for GP care, 
and 31% had cost sharing of over €500 per year. Cost sharing for GP care was abandoned in 2006. It is 
worth mentioning that all Dutch insured faced cost sharing (called no-claim) in 2006 and 2007, but GP care 
was excluded from cost sharing. 

[TABLE 1] 
Before the insurance reform of 2006, an FFS remuneration was in operation for privately insured 

consumers and a capitation system for socially insured consumers (Table 1). Three important actors, 
namely, the National GP Association, the Ministry of Health and Health Insurers Netherlands, negotiated 
about a new remuneration system. Health Insurers Netherlands suggested an FFS remuneration with 
negotiable fees for part of GP services, whereas the National GP Association suggested a capitation system 
without negotiable fees. The negotiations resulted in a combined system of capitation and FFS based on 
negotiable fees for only a very small part of GP services. 

Hypotheses 
The EMR data enable us to separately compare changes in patient-initiated and physician-initiated 

utilisation. Our key assumption is that consumers initiate the first GP contact per care episode, that is, 
patient-initiated utilisation (estimating moral hazard—effect of abolishment cost sharing) and that GPs 
might influence subsequent contacts, that is, physician-initiated utilisation (estimating SID—effect of 
changes in remuneration). 

Based on the moral hazard literature, we expected abolition of cost sharing for privately insured 
consumers to result in a higher increase in patient-initiated utilisation compared with socially insured 
consumers (Hypothesis 1a). With respect to moral hazard, most healthcare costs are spent on persons with a 
lower remaining expected lifetime (Zweifel, 1990), of which, age is an important factor. For this reason, we 
expected the effect of moral hazard to be stronger in younger consumers (Hypothesis 1b). 
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Although the empirical evidence of effects on changes in remuneration on the number of contacts 
physicians provide is mixed, we assume that GPs can shift consumers' demand curve. Literature suggests 
that an FFS system encourages GPs to provide services, whereas a capitation is thought to encourage 
providers to curtail services (Chaix-Couturier et al., 2000; Greß et al., 2006). Because the fee for privately 
insured consumers is much lower compared with the payment for privately insured consumers before the 
change in remuneration, our second hypothesis assumes that the change from a capitation system for 
socially insured consumers and an FFS system for privately insured consumers to a combined system of 
capitation and FFS involves a higher increase in physician-initiated contacts for socially insured consumers 
compared with privately insured consumers (Hypothesis 2a). We expected this effect to be stronger in older 
consumers and in consumers without a chronic disease (Hypothesis 2b) because we assume the GP's 
potential to exploit advantages in information asymmetry are larger in these groups. When offering more 
services, GPs are expected to provide these services to the most needy patients. Because healthcare 
utilisation and needs are generally higher in older age groups (Busato and Künzi, 2008), we expected the 
difference in trend of contacts to be greater for the older age groups. To differentiate between SID and a 
neoclassic response to a change in price for health care, we compared the difference in trend between 
chronically ill and non-chronically ill consumers. 

METHODS 

Data 
Our sample consisted of GP practices participating in the Netherlands Information Network of General 

Practice (LINH) from 2005 to 2007 (Verheij et al., 2009). LINH holds panel data on morbidity, drugs 
prescriptions and referrals of around 90 GP practices derived from EMRs. The network is a dynamic pool 
of practices with an annual change in composition of practices, with an average of 13 mutations per year 
between 2005 and 2007. 

Inclusion criteria for practices were availability of data on morbidity of clients for all 3 years and type of 
contact (known or new complaint) in more than 65% of the morbidity record. Type of contact is necessary 
to construct care episodes, which enable to distinguish between physician-initiated and patient-initiated 
utilisation (see explanation below). Fifty-one GP practices had data for the total period 2005–2007, of 
which, 32 (63%) had a type of contact registered in the morbidity records of above 65%. 

Inclusion criteria for consumers were registration within GP practices for the full period of 2005–2007 (all 
Dutch inhabitants are supposed to be registered with a GP practice), age over 18 in 2005, and no missing 
value on any of the variables: a balanced panel. Consumers who died within this period were excluded. We 
lost a large number of respondents because of our selection criteria of availability of information on the 
variables because income and nationality were not directly available in LINH. They were derived from the 
Statistics Netherlands database (CBS) (Statistics Netherlands, 2009). These variables were linked according 
to postal code, gender and date of birth: 94.9% or 74 142 could be linked. For 35 336 (45.2%) people of the 
matched consumers, income data were available. This resulted in a net sample of 32 practices with 35 336 
registered consumers. 

Included GP practices and registered clients are representative of Dutch GP practices with regard to 
practice type (single handed, duo, group or health centre), degree of urbanisation and region, and 
consumers' age and gender. 

Variables 
The effect of changes in cost sharing and remuneration was assessed with patient-initiated and physician-

initiated contacts on the basis of care episodes. A care episode includes ‘all encounters for the management 
of a specific health problem’ (WONCA Classification Committee, 1995). An episode could be one contact 
or a sequence of contacts that reflects the course of a disease over time. Care episodes were constructed on 
the basis of EPICON, which is an algorithm to group ICPC-coded contact records from EMRs in GP 
practice into episodes of care. This algorithm calculates care episodes for each year separately. Thus, a care 
episode that persists over 2 years is counted as two care episodes: one in each year (Biermans et al., 2008). 
The effect of changes in cost sharing was assessed with patient-initiated utilisation defined as the first GP 
contact ((telephone) consultations and home visits) for a specific health problem, that is, the first contact in 
a care episode. The effect of changes in remuneration was assessed with physician-initiated utilisation 
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defined as all other contacts for a specific health problem1; Table 2 gives variable definitions and 
descriptive statistics. 

 

[TABLE 2] 
Control variables potentially influencing healthcare utilisation included the following: age, gender, 

presence of chronic condition, comorbidity, level of urbanisation, nationality and income (consumer level) 
and practice size, primary care nurse and GP information system (GP practice level). 

The presence of one of four chronic conditions (cardiovascular diseases, asthma or COPD, diabetes 
mellitus and depression or anxiety disorder) is a proxy for health status. The presence of each condition was 
separately determined on the basis of ICPC codes. Comorbidity was defined as the presence of two or more 
of the four mentioned conditions. Level of urbanisation was assessed in five categories and was included 
because research has shown that healthcare utilisation increases with higher urbanisation (Farmer et al., 
2006). Nationality and income were derived from the Statistics Netherlands database (CBS). Healthcare 
utilisation has been shown to differ between ethnic groups (Bago d'Uva, 2005; Uiters et al., 2009). 
Nationality was divided into Dutch, foreign western nationality and foreign non-western nationality. 
Income was based on the standardised household incomes in 2006, which is the after-tax household income 
adjusted for household size and composition, age of children, and one-earner or two-earner households.2 
Income was added to the model as a categorical variable and divided into six separate categories based on 
the distribution of income in the Dutch population. The presence of a primary care nurse was taken into 
account because research shows that contact rate within a GP practice increases with the presence of a 
primary care nurse (Laurant et al., 2004). Changes in the GP information system were taken into account as 
sub-analyses showed that changing to an episode-based GP information system changed the registration 
utilisation pattern (not shown). The covariates were centred on the basis of variables in 2005, with the 
exception of the GP information system.3 

Econometric methodology 
We separately compare changes in patient-initiated (moral hazard) and physician-initiated utilisation 

(SID). For changes in patient-initiated utilisation, we are clearly able to identify a treatment (privately 
insured) and a control (socially insured) group, as well as a treatment (post-2006) and a control (pre-2006) 
period and therefore apply a difference-in-difference approach/estimation. For physician-initiated 
utilisation, only a control period can be defined but no treatment and control group. We believe that 
comparing changes in contacts between socially and privately insured consumers can still be informative as 
it gives an indication about the effect that changes in remuneration have on physician-initiated utilisation. 
Equations for patient-initiated and physician-initiated utilisation are similar. The basic equation for 
analysing the impact of changes in cost sharing and remuneration is as follows: 

[FIGURE 1] 
Data were analysed using iterative generalised least squares estimation. We used Poisson multilevel 

repeated measurement regression analyses with extra Poisson variation to account for over-dispersion 
(MLWin 2.02 software). The Poisson models were fitted with the second-order PQL estimation, with 
estimated co-variances and variances (per year) on consumer and practice level. Multilevel analyses were 
used to correct for the hierarchical structure of the data with level 1 being time, level 2 consumers and level 
3 general practice (Rice and Jones, 1997—here estimating random intercept). Co-variances and variances 
on consumer and practice level were estimated because variances and co-variances of the outcome variable 
varied over time (Snijders and Bosker, 1999).4 Consumer and practice covariates (X and Z) are centred on 
the sample averages of covariates in the first year (2005), and thereby, β0 represents the average socially 
insured consumer in 2005. The scores per individual could differ between years (for instance, age (+1 per 
year) and presence of chronic diseases) or be constant (for instance, gender). The consumer level covariates 
(X) and practice level covariates (Z) were estimated across years, assuming that the effect is constant over 
time, that is, having diabetes mellitus in 2005 had the same effect on utilisation as having diabetes in 2007. 
This assumption is necessary because consumers' health status can vary over time, affecting utilisation. 
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Differences in the number of contacts are denoted by the relative risk (RR), with the equation for RR 
being RR = eβx. The RR shows the chance of the outcome (contacts) in one group compared with another 
group or, in case of a continuous variable, the change of the outcome with one step. 

We included two dummy variables for waves, with Timedum1 indicating the difference between 2005 and 
2006 and Timedum2 the difference between 2005 and 2007. Because the effects of changes in remuneration 
system and cost sharing might take time, we estimated one- and two-year differences. We were mainly 
interested in the differences in trends between socially and privately insured consumers in time, which is 
included in the variable timedum1 ⋅ insurance for the difference in trend between 2005 and 2006 and 
timedum2 ⋅ insurance for the difference in trend between 2005 and 2007. For our variable of interest, 
timedum1 ⋅ insurance, an RR of 0.80 indicates a 25% (1/0.80) higher increase in GP contacts in 2006 
compared with 2005 for socially insured consumers compared with privately insured consumers. To test for 
SID in physician-initiated utilisation (Hypothesis 2), we examined whether estimates varied according to 
the level of information asymmetry employing the information on the four chronic conditions as described 
earlier and for non-chronically ill consumers. 

EMPIRICAL RESULTS 
Poisson multilevel regression analyses were first performed without any covariates (model 1). In the 

second model, all covariates were added (model 2). In addition, interaction between the interaction term 
(time*insurance) and age or presence of chronic disease were estimated (model 2) to check for differences 
in effects between age groups and presence of chronic disease.5 To test whether results differed if a larger 
dataset was used (sensitivity analyses), model 1 also was estimated for the same dataset before linking to 
the Statistics Netherlands database. 

Patient-initiated healthcare utilisation 
Our first hypothesis was that abolition of cost sharing for privately insured consumers led to a higher 

increase in patient-initiated utilisation compared with socially insured consumers. There seems no 
statistically significant evidence for difference-in-differences effects in any of the models (Table 3). 
However, Table 4 showed a statistically significant difference-in-differences effect in the majority of age 
categories. We found a higher increase in patient-initiated utilisation for privately insured consumers within 
the age groups of 65 and older. In the age category 65–74, privately insured consumers had a 5% higher 
increase in patient-initiated contacts than socially insured consumers between 2005 and 2006 and a 10% 
higher increase between 2005 and 2007. In younger age categories, there seemed to be a decrease in 
contacts of privately insured consumers compared with socially insured ones. Please note that the finding 
that utilisation of older age categories goes up and younger age categories goes down is not something that 
is, by definition, determined in the regression analysis because covariates were centred on the basis of 
variables in 2005, with the exception of the GP information system. However, analyses for age groups 
could be affected by the fact that consumers aged 75 and older could not move to other age groups and, 
therefore, provided an underestimation. It is worth noting that analysing model 1 with a larger dataset (n = 
78 127) showed similar results (Timedum1*insurance: 1.00 (ns); Timedum2*insurance: 1.01 (ns)). 

[TABLE 3][TABLE 4] 
 
Patient-initiated utilisation increased between 2005 and 2006 and between 2005 and 2007 by 7% for both 

socially and privately insured consumers. After controlling for characteristics like healthcare needs, age 
ranges and nationality, privately insured consumers had statistically significantly fewer patient-initiated 
contacts compared with socially insured consumers over the 3-year period. Many of the other results are 
comparable with the literature (Cardol et al., 2004; Van Lindert et al., 2004): patient-initiated utilisation of 
GP care was higher for older consumers, the presence of a chronic condition, foreign western or non-
western nationality and female subjects. 

Physician-initiated healthcare utilisation 
Our second hypothesis was that the change from a capitation system for socially insured consumers and an 

FFS system for privately insured consumers to a combined system of capitation and FFS involved a higher 
increase in physician-initiated utilisation for socially insured consumers. In line with our expectations, the 
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statistically significant interaction term suggests an effect of changes in GPs' remuneration on physician-
initiated healthcare utilisation (Table 5). Differences in trend between privately and socially insured 
consumers between 2005–2006 and 2005–2007 were both 0.95. This means that socially insured consumers 
had a 5.3% (1/1.05) higher increase in physician-initiated contacts than privately insured consumers as a 
consequence of exogenous changes in the remuneration system. Physician-initiated contacts rose by 
approximately 19% between 2005 and 2006 and 21% between 2005 and 2007 for socially insured 
consumers and by 13% and 15% respectively for privately insured consumers. This increase occurred 
predominantly between 2005 and 2006. Privately insured consumers again had significantly lower 
physician-initiated contacts over the 3-year period. Many of the other results are in line with the literature 
(Cardol et al., 2004; Van Lindert et al., 2004): physician-initiated utilisation was higher for female subjects, 
persons with a chronic condition, increased age, and foreign non-western nationality and lower income. 
Analysing model 1 with a larger dataset (n2005 = 58 085; n2006 = 58 874; n2007 = 59 623) showed similar 
results, but between 2005 and 2007 significant results (Timedum1*insurance: 0.99 (ns); 
Timedum2*insurance: 0.96 (p < 0.05)). 

[TABLE 5][TABLE 6] 
 
To differentiate between SID and the neoclassic response to changes in price for health care, we examined 

whether effects varied according to the level of information asymmetry: chronically ill versus non-
chronically ill consumers. Table 7 suggests that the statistically significant differences in trend in physician-
initiated contacts were only apparent in consumers without chronic disease, indicating an SID response 
rather than a neoclassic response. Differences in trend between privately and socially insured consumers 
with no chronic disease between 2005–2006 and 2005–2007 were 0.88 and 0.89, respectively. This means 
that socially insured consumers had a 13.6% (2005–2006) and 12.4% (2005–2007) higher increase in 
physician-initiated contacts than privately insured consumers as a consequence of exogenous changes in the 
remuneration system. Note that the category asthma/COPD also shows similar non-significant differences 
in trend in physician-initiated contacts. Other research showed that only 17% of healthcare utilisation in 
COPD patients is specifically for COPD (van Dijk et al., 2009). Therefore, in the main part of all 
encounters, COPD patients do not have a lower information asymmetry. 

[TABLE 7] 

DISCUSSION AND CONCLUSION 
The purpose of this study was to test empirically whether GPs' and consumers' behaviour changed 

following a change in financial incentives as a result of a policy change. We investigated whether a change 
in cost sharing and GP reimbursement resulted in changes in patient-initiated and physician-initiated 
utilisation. Our hypothesis was that abolition of cost sharing for privately insured consumers would result in 
a higher increase in patient-initiated utilisation for privately insured consumers compared with socially 
insured consumers, indicating at ex-post moral hazard. This hypothesis was rejected, although we did find 
an ex-post moral hazard effect in consumers aged 65 and older. 

We hypothesised that the change from a capitation system for socially insured consumers and an FFS 
system for privately insured consumers to a combined system of capitation and FFS involved a higher 
increase in physician-initiated utilisation for socially insured consumers compared with privately insured 
consumers. Empirical results seems to support our hypotheses as socially insured consumers had a 5.3% 
higher increase in physician-initiated contacts than privately insured consumers. Further analyses suggested 
that the higher increase in physician-initiated utilisation for socially insured consumers was only apparent 
in non-chronically ill consumers. This indicates at SID. 

A number of points should be noted. First, included GPs could represent a highly motivated part of Dutch 
GPs. This could have affected their medical ethics. Effects of changes in physician-initiated healthcare 
utilisation could therefore be larger in the Dutch GP population compared with our sample, although other 
Dutch GPs show similar contact rates (Karssen et al., 2009). We also were unable to distinguish between 
necessary and unnecessary healthcare utilisation. An increase in utilisation could imply better quality and 
accessibility of GP care. For instance, GPs could have rationed healthcare services for socially insured 
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consumers before the insurance reform. As Labelle et al. (1994) pointed out, SID includes care that might 
contribute positively to consumer health, and therefore, SID can be positive. Third, our main assumption 
was that the first contact was patient initiated, and follow-up contacts were physician initiated. However, 
this distinction might be less straightforward than appeared at first. Previous experiences with GP practice 
could influence patient-initiated utilisation, and consumers could demand extra contacts. In addition, there 
could be registration bias. Since 2006, GPs have been reimbursed for every service, which motivates them 
to record correctly every service provided. In LINH, we prevented this by recording instructions for 
participating GP practices. Furthermore, first and follow-up contacts were based on care episodes. Care 
episodes do not take into account that consumers might visit the general practice with more than one health 
problem during one contact. Alternatively, without the construction of care episodes, we would not have 
been able to distinguish between patient-initiated and physician-initiated contacts, which we believe was a 
valuable contribution to the literature. 

Patient-initiated utilisation increased between 2005 and 2007. The increase was similar for socially and 
privately insured consumers, suggesting the absence of ex post moral hazard. This is contrary to our 
hypothesis and to some other studies (see e.g. Manning et al, 1988; Cherkin et al, 1989). The absence of ex 
post moral hazard may be because of the low costs of GP care for privately insured consumers. In 2005, the 
price of a GP consultation was €24.80, which may be too low to avoid ex post moral hazard for the average 
privately insured patient. The overall increase in patient-initiated utilisation might be the result of 
realisation of unmet needs and better accessibility of GP care in the general population. 

The increase in physician-initiated utilisation was higher in socially insured consumers between 2005 and 
2007 as expected. GPs seem to react to a change in remuneration from capitation to a combined system of 
FFS and capitation. The number of physician-initiated contacts increased for both socially and privately 
insured consumers, which might partly be explained by the increased attention to chronically ill patients in 
primary care. Between 2005 and 2007, several measures and campaigns have encouraged diabetes mellitus 
patients to be treated in primary care in the Netherlands. The care for diabetes involves numerous follow-up 
contacts, which could explain the overall increase in physician-initiated utilisation, although we corrected 
for chronic conditions. 

The 2006, insurance reform in the Netherlands involved changes in remuneration and cost-sharing 
systems. These changes seem not to have resulted in changes in patient-initiated healthcare utilisation but in 
a limited change in physician-initiated utilisation, which could be ascribed to SID. Our main contribution 
was to disentangle the changes in healthcare utilisation because of demand and supply side financial 
incentives. In this respect, we have provided empirical evidence on the part of the health policy reform 
puzzle, which was outlined by Maynard (2005). Although our results seem to suggest that policy makers 
better focus on supply side incentives instead of demand side if they wish to influence utilisation. Our 
empirical contribution should ideally be complemented with evidence on the impact of changes in 
healthcare utilisation on patients' health and other outcomes to get a glance of the total picture. 
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