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55 Admission rates for new patients 

Summary Summary 

Thee probability of admission was analysed for new patients at the outpatient 
department.. The following factors turned out to be important: the characteristics 
off  the patient and the disorder; the admission rate at the start of the experiment 
(givenn the patient characteristics); motivations of medical specialists (medical 
ethics,, financial incentives, leisure considerations, and possibly social approval);, 
thee circumstances and interests of the hospital; and, other developments over 
timee (such as the medical-technological development). 

Thee effect of financial incentives was determined as accurately as possible by 
controllingg for patient and illness characteristics, the hospital and the period of 
treatment.. The financial incentives turned out to be important. This goes for the 
neww 'tariffs' during the experiment (the parameter revenues) as well as for the 
flexibilit yy of specialists' budgets. 

Thee econometric analysis of the patient-data shows that the probability of 
admissionn was inversely related to the tariff for a new visit to the outpatient 
department.. A possible interpretation is that a high tariff for a first visit is an 
incentivee to help as many new patients as possible in a year. This result means 
thatt the behaviour of specialists is affected by financial incentives. The elasticity 
withh respect to the tariff for a first visit is about -0.4. No effect of other tariffs on 
thee admission rate was found. 

Inn five of the six hospitals in the experiment-study, the average 'tariff for a first 
visitt to the outpatient department increased (considerably) because of the 
experiment.. Therefore the experiment stimulated a decrease of the probability of 
admissionn in these hospitals. In Figure 5.1 the average effect for the six hospitals 
off  just the tariff changes is given for an average patient. It turns out that the tariff 
changess in the experiment stimulated economical use of care in admitting 
patients,, exactly as was intended. 

Thee flexibilit y of specialists' budgets during the experiment was important: the 
moree flexible the budgets were, the larger was the impact of changes in tariffs. 
Medicall  ethics were also important. For some complaints, where medical 
considerationss dominate the financial incentives, no decrease in the probability 
off  admission was found. 

Anotherr finding is that it is not just the selection of parameters to measure 
productionn in that is important, but so also are the weights that are used for 
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thesee parameters. A large difference in weights for the specialists and those for 
thee hospital means that financial interests are not harmonised, even when the 
samee set of production parameters is used. A lack of goal harmonisation can 
hinderr a more economical use of care. This happened in a number of hospitals 
wheree the substitution of day-treatment for admission was unfavourable for the 
hospitall  budget. 

AA low variability of specialists' budgets is mainly an incentive to preserve or 
slightlyy decrease the production level and have some more leisure. The situation 
att the start of the experiment determines how much scope there is for a more 
economicall  use. There are some indications that the decisions of specialists were 
influencedd by a desire for social approval or by psychological reasons during the 
experiment.. A positive response to the summons of the management to slow 
downn the decrease in the admission rate may be seen as a desire for social 
approval.. In one hospital, the specialists increased their production while the 
budgetss were relatively fixed. This was probably caused by loyalty to the 
experimentt and better relations between the three parties (the hospital 
management,, the specialists and the health insurers). 

Thee largest decrease of the admission rate was not found in the hospital with the 
largestt increase in the tariff for a new patient, but in a hospital with a high 
admissionn rate at the start of the experiment, high weights for day-treatment and 
relativelyy flexible incomes, making it attractive for specialists to use care more 
economically. . 

Inn five of the six hospitals in the study, the experiment strengthened the decrease 

inn the admission rate. So the goal of stimulating economical use was indeed 

furthered.. However, in three hospitals, the decrease was much smaller than 

couldd be expected on the basis of the tariff changes alone. In two hospitals, the 

oppositee happened: the total decrease was larger than the expected decrease 

fromm tariff changes. On average, the admission rate decreased less between the 

startt and the end of the experiment than could be expected on the basis of the 

tarifff  changes (see Figure 5.1). One of the reasons for the difference between the 

totall  decrease and the expected tariff-induced decrease is that the admission rate 

didd not decrease (and therefore relatively increased) for some (serious) 

complaints.. Other reasons have to do with the arrangements in the different 

hospitals,, which served either to hinder or stimulate economical use. The process 

off  making use of care more economical seems to have developed in the desired 

way,, since the admission rates decreased more in the hospitals with higher 
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admissionn rates at the start of the experiment. It is also a good sign that the 

degreee of substitution differed between several diagnoses, with the more serious 

oness not showing any substitution. 

Summingg up, it seems likely that the experiment for most hospitals stimulated 

economicall  use of care regarding the admission rate, but in some hospitals the 

improvementt was smaller than it might have been. 

Figuree 5.1 Average admission rates for the six hospitals (%) 
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5.11 Introduction 

Inn a number of cases there is a choice between admitting patients to the hospital 

(forr more than one day) and treating them in day-treatment or even during a 

visitt to the outpatient department. The experiment can influence the probability 

off  admission for patients in several ways: by changing the incentives for the 

specialists,, through the influence on the hospital management and through 

changess in the division of labour between GP and specialist. 



96 6 Chapterr 5 

DoesDoes the supply of patients from the GP change? 

Becausee of the experiment, GPs may change their pattern of referral to medical 

specialists.. For example, as a result of efficiency projects, they may decide to do 

minorr surgery or some diagnostic services themselves. In that case, fewer 

patientss may be referred to the hospital or they may be referred at a later stage.77 

Onn the other hand, in the interviews it was mentioned that gate-specialists tried 

too encourage GPs to send them more patients. This was in a hospital where the 

specialists'' budgets were partly flexible. In that case, patients are referred sooner 

orr more often to secondary care. 

Sincee we can not rule out the possibility that something changed in the referral 

patternn of GPs,78 the group of new patients at the hospital may have had a 

differentt composition at the end of the experiment: more or less serious 

conditions,, or further or less far in the process of diagnosing and treatment. This 

differencee in composition is largely accounted for by the control variables we 

use:: age, sex and complaint of the patients, presumptive diagnosis made or not. 

Therefore,, we do not expect the influence of changes in referral to have any 

seriouss effect on the results of the econometric analysis. 

HypothesesHypotheses for the specialist 

Inn Chapter 2, we concluded that the utilit y of medical specialists is influenced by 

income,, leisure, ethical considerations and possibly their work being interesting, 

sociall  expectations, and approval. The experiment can influence their actions 

throughh changes in tariffs, changes in the degree to which their income is fixed 

fromm year to year and through new organisational arrangements and efficiency 

projects.. Our hypothesis is that there may be binding ethical constraints upon the 

777 However, by these kind of activities and by intensifying their involvement with care 
off  chronic patients, the work pressure of GPs wil l increase and that of specialists wil l 
decrease.. But, if GPs find that their patients no longer have to wait so long for a 
specialistt appointment, they may decide to refer some of their patients sooner, i.e. those 
patientss that they feel belong in secondary care. However, we have no information that 
thee waiting time for an appointment actually decreased after the start of the experiment. 
Ass wil l be seen in Chapter 7, waiting times for a clinical intervention increased between 
thee start and the end of the experiment. 
788 At the start of the study there was a lot of debate about analysing the primary care 
sector,, but in the end it was decided not to. 
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degreee of change that wil l take place: in cases where the specialist considers it 
absolutelyy necessary for the patient's welfare to be admitted to the hospital, this 
wil ll  override other considerations. In as far as there is a 'grey area', in which it is 
nott certain whether a specific patient with a specific complaint has to be 
admitted,799 the specialist's preferred course of action may be influenced by 
financiall  or leisure considerations or by arrangements in the experiment. The 
changee that can take place between the start and the end of the experiment, also 
dependss on the admission rate in the start situation. It is much easier to lower the 
admissionn rate for a hospital that is not so strict in its conditions for admitting 
patientss than for a hospital where only the most serious cases are clinically 
admitted.. The latter can, for example, be the case when the specialists are 
confrontedd with a shortage of hospital beds. 

Fromm a financial point of view, changes in the tariffs for a first visit of a new 
patient,, for an admission and for day-treatment can influence the admission rate. 
Ass we have seen in Chapter 4, the tariff for a first visit increased in practically all 
hospitals.. This is an incentive to help as many new patients as possible in a 
certainn period and is therefore expected to have a negative influence upon the 
admissionn rate. A higher tariff for day-treatments is also expected to have a 
negativee influence on this rate. This tariff was raised in four of the six hospitals 
throughh the experiment and lowered in two hospitals. The tariff for admissions 
increasedd in four of the six hospitals. A positive influence of a higher tariff for 
admissionss upon the admission rate is expected. So, the effect of changed 
financiall  incentives upon the probability of admission is not a priori clear. It 
dependss upon the specific changes in a specific hospital and upon the relative 
strengthh of the different coefficients. 

Thee extent to which specialists' budgets react to an increase in production, i.e. 
thee flexibilit y of specialists' budgets, is also an important aspect of the financial 
incentives.. The incentives given by the tariff changes are larger when the 
budgetss are more flexible. A low variability of income means that the financial 
incentivee of higher tariffs is smaller: the amount of money associated with, for 

799 Delnoij (1994) remarks about uncertainty: 
"Evanss (1984) linked supplier-inducement of demand to professional uncertainty about 
thee benefits of treatment for a specific patient. Flierman's analyses, testing Evans' 
hypothesis,, indicate that physicians under fee-for-service payment act in their own 
financiall  interest only, within the boundaries of medical ethics and standards on when 
andd how to perform specific services" (p. 50). 



98 8 Chapterr 5 

example,, a new patient is large, but this does not mean that helping more 

patientss wil l lead to a higher income in the next year. Income being more fixed 

cann lead to specialists choosing more leisure. In that case, they have a smaller 

incentivee to recommend day-treatment instead of clinical admission.80 

ArrangementsArrangements in the experiment 

Sincee an important goal of the experiment was to increase efficiency, we would 

expectt that the probability of hospital admission would decrease because of 

differentt arrangements in the context of the experiment and more patients would 

bee treated in day-treatment and at the outpatient department, in as far as there is 

aa 'grey area'. When there is complete certainty or when economical use of care 

hass been maximised already, there is no more scope for the probability of 

admissionn to decrease. The results of the qualitative analysis suggest, however, 

thatt there was a certain amount of scope in the experimenting hospitals at the 

startt of the experiment, since substitution away from admissions did take place 

andd many respondents ascribed at least part of the substitution to the 

experiment.81 1 

TheThe hospital 

Ass mentioned in Chapter 3, substitution of admission with day-treatment may 

havee unfavourable consequences for the hospital budget. A decrease in the 

hospitall  budget is in some cases problematic for the management, because it is 

difficul tt to adjust the costs in the short run. These problems may alarm the 

hospitall  management to such an extent that managers ask the specialists to slow 

downn the decrease of admissions. This happened in several regions, among other 

hospitalss in the Lievensberg in Bergen op Zoom. Clearly, in these cases, the most 

economicall  use 

off  care was not reached at the end of the experiment because of a lack of 

harmonisationn of goals between the hospital management and the specialists. In 

suchh cases, the decrease in the number of admissions that was found in the post-

800 There still remains an incentive for day-treatment. The substitution of admission with 
day-treatmentt can make it possible to help more new patients and thereby satisfy the 
arrangementss about the production. 
811 The individual efficiency projects were not analysed in detail; this was outside the 
scopee of the evaluation study. As far as we know, there were not many projects that 
speciallyy aimed at substitution to day-treatment. 



Admissionn rates for new patients 99 9 

experimentt monitoring process was possibly not in accordance with the financial 
incentivess that were given to specialists. 
Inn some hospitals arrangements were made with the health insurer to 'protect' 
thee hospital budget against financial damage from more economical use.82 

Inn the econometric analysis, the new 'tariffs' for specialists as well as a separate 

trend833 are included as explanatory variables. The estimation yields the net effect 

off  a number of different factors among which are the differing incentives for 
specialistss and hospital. 

WhatWhat do other data sources say about the admission rate? 

Thee results from the analysis of the aggregated production data and from the 
qualitativee analysis can serve as a starting point for the econometric analysis. On 
thee national level, a slight decrease in the number of admissions (-0.9%) took 
placee over the period 1994-1996 and a strong increase in the number of day-
treatmentss (+12.3%). So there was a national trend in this direction. Naturally, 
thiss does not mean that the change in payment systems for medical specialists 
hadd nothing to do with this development, since in practically all hospitals 
arrangementss were made that were comparable to the arrangements in the 
experiment.. In all six experimenting hospitals in the study, the aggregated 
productionn data showed an increase in the number of day-treatments. In five of 
thee six hospitals, a decrease in the number of admissions was found. The above-
mentionedd hospital Lievensberg, in which the management asked the specialists 
too slow down the decrease of admissions, was the only hospital in which the 
numberr of admissions increased. So the developments in the experimenting 
hospitalss appeared to be comparable to national developments. The important 
questionn naturally is: What effect did the experiment have upon this 
development?? This question was posed to the participants in the experiment in 
thee qualitative part of the analysis. Many respondents indicated that the 
experimentt had further stimulated the substitution of admission with day-
treatment. . 

Fromm the admission rates for the selected complaints in the patient data, it can be 
seenn to what extent a decrease in the probability of admission took place at this 

822 Such arrangements were called 'grey production arrangements', since it was not quite 
clearr whether this was allowed. For example, such arrangements were made in 
Venlo/Venrayy and in Alkmaar. 
833 A dummy-variable for the end of the period. 
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disaggregatedd level. Using econometric analysis, we can gain insight into the 

influencee of the experiment by determining the effect of changes in the financial 

incentivess (parameter revenues). We analysed the probability that one or more 

admissionss took place within the observation period for patients who came to 

thee outpatient department with a certain complaint for the first time. Since these 

patientss had a new complaint the decision process regarding admission could be 

followedd from the start. 

5.22 Data and model 

Thee description of the data is given in Appendix 5.1. As can be expected, the 

admissionn rates varied strongly with the type of complaint.84 The development 

betweenn the start and the end of the experiment differed between complaints: for 

somee complaints the proportion of admitted patients decreased and for some it 

increased. . 

Forr some complaints the proportion of admitted patients was very low to begin 

with.. These patient groups were excluded from the econometric analysis.85-86 

Thee variable to be explained is the probability of admission for patients who 

camee to the outpatient department with a certain complaint for the first time. The 

probabilityy of admission is assumed to depend on the different types of factors, 

ass described in Chapter 4. 

Thee factor 'probability of admission' that we want to explain has two possible 

values:: no admission in the observation period (value=0) or one or more 

admissionss in the observation period (value=l). Possible choices to analyse this 

typee of discrete variable are the logit model and the probit model. The logit 

modell  is more analytically tractable, while in most empirical applications there is 

844 See also Table 4.7 for the list of complaints. 
855 Excluded were: the otolaryngology patients, the orthopaedic patients with back pain, 
andd the surgical patients with fractures. 
866 As explained in Section 4.3, the selection of new patients at the outpatient department 
differedd somewhat between hospitals, as sometimes not enough patients could be found 
withh a certain complaint and a reserve category had to be used. In some cases, the 
definitionn of a complaint turned out to be impractical and changes had to be made. 
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hardlyy any difference between the two models.87 We therefore decided to use the 

logitt model. 

5.33 Estimation results 

Inn Table 5.1 the estimation results for the logit model are given. Since the 

estimatedd coefficients of the logit model are difficul t to interpret, the results of 

changess in characteristics on the probability of admission are given in Tables 5.2 

too 5.4. In these tables, first the probability of admission for an average patient at 

thee start of the experiment is given.88 Next, a number of characteristics are varied 

andd the resulting calculated probability of admission is shown.89 

Inn Table 5.1, a positive coefficient indicates that the relevant factor leads to a 

higherr probability of admission. For example, when a person is older, the 

probabilityy of admission is higher. Many explanatory variables are dummies: 

theyy have only two possible values (yes or no, 1 or 0). The estimated coefficient 

indicatess the effect of a factor compared with observations in which this factor 

doess not play a role, e.g. women compared with men. When there are several 

groups,, such as different diseases or different hospitals, the values of the 

coefficientss can be compared. 

877 Both the logit and the probit model were estimated. Cramer (1991) describes the logit 
modell  in detail and remarks about the difference between the models: "Logit and probit 
functionss which have been fitted to the same data are therefore virtually 
indistinguishable,, and it is impossible to choose between the two on empirical 
grounds." " 
888 The average patient has the following characteristics: 0.57 woman, 51.4 years old, 0.74 
publicc insurance, 0.24 complaint treated before, 0.27 probability diagnosis, 0.127 chest 
pain,, 0.06 (suspected) malignant neoplasms, 0.119 (suspected) malignant neoplasms 
specified,, 0.176 menstrual disorders, 0.107 abdominal pain, 0.092 low back complaints, 
0.0733 back pain and 0.116 prostate complaints, parameter revenue from first visit 64 
guilders. . 
899 The calculated effect of a change in one factor is influenced by the other characteristics 
off  the patient. This is a property of the logit model. 
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Statistically-significantt effects are marked with an asterisk; the higher the 

numberr of asterisks, the more significant an effect is. w 

TheThe patient 

Thee characteristics of the patient have an important effect upon the probability of 

admission.. In Table 5.1 it can be seen that age has a very significant effect: the 

olderr the patient, the larger the probability of hospitalisation. This is because 

olderr people suffer more from co-morbidity and they are generally more fragile. 

Tablee 5.2 shows that the effect of a 10% increase in age is rather large: an increase 

off  more than 11% in the probability of admission, so the elasticity is larger than 

unity.. For women who visit the gynaecologist with menstrual disorders the 

influencee of age is even larger. 

Thee sex of the patient, taken as a separate influence, does not appear to be very 

important.91 1 

Publicly-insuredd patients have a much larger probability of admission than 

privatelyy insured patients: more than 18% greater for an average male patient. It 

iss known that people with a lower social-economic status are less healthy.92 That 

iss one possible explanation for the higher admission rate of publicly-insured 

patients.. Even though we control separately for complaint, age and sex, their 

generall  health may be worse. Another possible explanation is that the condition 

off  publicly-insured patients is more serious by the time they are referred to a 

specialist.. The mechanism behind this may be that privately insured patients 

managee to get referrals sooner for a number of reasons. 

900 The significance also follows from the number in the last column, the t-value. This 
numberr shows the significance of the estimated coefficient. An absolute t-value above 2 
(actuallyy 1.96) means that the coefficient differs significantly from 0 at the 95%-
confidencee level: the probability that the value of the coefficient is in reality 0 and the 
relevantt factor is therefore not important, is smaller than 5%. When the (absolute) t-
valuee is above 1.64 it means that the coefficient is significantly different from 0 at the 
90%-level,, and an (absolute) t-value above 2.58 means that the coefficient is significantly 
differentt from 0 at the 99%-level. 
911 Naturally, there is a relation between the sex of the patient and the probability of 
sufferingg from certain complaints. And the nature of the complaint influences the 
probabilityy of admission. 
922 See, e.g., Van Doorslaer et al. (1997). 
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Tablee 5.1 Estimated coefficients of the logit model for the probability of 
admissionn of new patients at the outpatient department 

explanatoryy variables 

constant t 
characteristicss of the patient 
ln(age) ) 
woman n 
publicc insurance 
characteristicss history of the illness 
complaintt treated before 
presumptivee diagnosis 
complaintss (compared with shoulder complaints) 
chestt pain 
(suspected)) malignant neoplasm 
(suspected)) malignant neoplasms specified. 

menstruall  disorders 
abdominall  pain 
loww back complaints 

backk pain 
prostatee complaints 
payment t 
parameterr revenue first visit outpatient department 

hospitall (compared with st. Maartens Gasthuis) 

Medischh Centrum Alkmaar 

Scheperziekenhuis s 

Ziekenhuiss Lievensberg 

St.. Clara Ziekenhuis 

IJssellandziekenhuis s 
interactionn terms 
ln(age)**  menstrual disorders 
presumptivee diagn.*  shoulder complaints 
end1)) * (suspected) malignant neoplasms 
endd *(suspected) malignant neoplasms specified 
endd * menstrual disorders 

endd * low back complaints 

endd * prostate complaints 
endd * Medisch Centrum Alkmaar 

endd * Scheperziekenhuis 
end**  Ziekenhuis Lievensberg 

endd * St. Clara Ziekenhuis 

endd * IJssellandziekenhuis 

coefficient t 

-6.359*** * 

1.075*** * 
-0.054 4 

0.245** * 

-0.162 2 
0.079 9 

0.621** * 
1.338*** * 
0.994*** * 

-5.590*** * 

0.393 3 
0.801*** * 
2.283*** * 
1.320*** * 

-0.002*** * 

-0.309 9 

-0.595** * 

-0.549** * 

-0.062 2 

-0.778*** * 

1.672*** * 
0.914** * 

0.590 0 
1.182*** * 

1.253*** * 

2.079*** * 
0.593* * 

-0.225 5 

-0.636* * 

-0.382 2 
-1.122*** * 

-0.735** * 

t-value e 

-8.34 4 

5.92 2 
-0.42 2 
1.97 7 

-1.26 6 
0.65 5 

2.02 2 

3.34 4 
3.05 5 

-2.61 1 
1.22 2 

2.59 9 
6.86 6 
3.80 0 

-3.60 0 

-1.34 4 

-2.07 7 

-1.96 6 

-0.29 9 

-3.12 2 

3.05 5 
2.19 9 
1.22 2 

3.72 2 

3.83 3 

4.43 3 
1.72 2 

-0.77 7 

-1.80 0 
-1.06 6 
-3.66 6 

-2.23 3 

**  significant at the 90% level; **  significant at 95%; *** significant at 99% ;1) end of 
experiment;; Veall and Zimmerman R2 = 0.31 (see Windmeijer (1992) for a detailed discussion of 
thiss R2); n = 3047. 
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Nott much effect was found for the history of the illness. When the complaint has 

beenn treated before at the same hospital, the probability of admission is smaller, 

butt this effect is not significant. The effect of a probability diagnosis is not very 

large,, except for patients with shoulder complaints who visit the orthopaedic 

surgeon.. For those patients, the probability of admission is much larger in cases 

wheree a probability diagnosis had been made before the patient came to the 

hospital. . 

Inn most cases, the complaint that the patient was suffering from had a significant 

effectt on the probability of admission, as can be expected. Patients with back 

painn who visited the neurologist had the largest probability of admission. Note 

thatt patients with menstrual disorders are not always the least likely to be 

admitted:: this depends upon their age since there is an interaction effect between 

thiss complaint and age.93 

Tablee 5.2 Effect of personal characteristics on the probability of admission for 
neww patients at the outpatient department 

difference e 
comparedd ,.,, . „. .. , r , . difference m % withh former in 
percentage e 
points s 

averagee patient at the start of the 
experiment t 

10%% age increase at the start of the 
experiment t 

woman,, public insurance, average age, 
start t 

man,, public insurance, average age, start 

man,, private insurance, average age, start 

man,, private insurance, age + 10%, start 

933 Women with menstrual disorders, who are thirty or younger, have a lower chance to 
bee admitted than women with abdominal pain. Between 30 and 40 years old the relevant 
likelihoodss are reserved. A woman of 50 with menstrual disorders has a much higher 
chancee of being admitted than a woman of the same age with abdominal pain. 

probabilityy of 
admissionn (%) 

16.70 0 

18.599 1.89 11.3 

17.27 7 

18.066 0.79 4.6 

14.711 -3.35 -18.5 

16.422 1.71 11.6 
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TheThe hospital 

Att the start of the experiment there were already significant differences between 
hospitalss in probability of admission, even when differences in the characteristics 
off  patients were taken into account. The IJssellandziekenhuis, the 
Scheperziekenhuiss and Ziekenhuis Lievensberg had a much smaller probability 
off  admission than the st. Maartens Gasthuis and the St. Clara Ziekenhuis (see 
Tabless 5.1 and 5.3). In the IJssellandziekenhuis, the probability of admission was 
aboutt half as large as in the st. Maartens Gasthuis for the average patient. The 
loww admission rate in the IJssellandziekenhuis was probably connected with a 
reductionn of beds that had taken place before the experiment. Because there were 
relativelyy few beds available, specialists had to be careful in admitting patients. 

Tablee 5.3 Effect of hospital characteristics at the start of the experiment on the 
probabilityy of admission for new patients at the outpatient 
department t 

averagee patient at the start of the experiment 
(par.. rev. start) 

st.. Maartens Gasthuis 

Medischh Centrum Alkmaar 

Scheperziekenhuis s 

Ziekenhuiss Lievensberg 

St.. Clara Ziekenhuis 

IJssellandziekenhuis s 

probability y 
admission n 

16.70 0 

22.70 0 

17.74 4 

13.95 5 

14.51 1 

21.63 3 

11.89 9 

of f 
%) ) 

difference e 
compared d 
withh average 
inn percentage 
points s 

6.00 0 

1.04 4 

-2.75 5 

-2.19 9 

4.93 3 

-4.81 1 

differencee in % 

35.9 9 

6.2 2 

-16.5 5 

-13.1 1 

29.5 5 

-28.8 8 

ChangesChanges during the experiment 

Onee important way to determine the effect of the experiment is to determine the 

effectt of the tariff changes that took place because of the experiment. As a 

characteristicc of the payment system, the parameter revenue of a first visit to the 

outpatientt department is included in the final estimation. All five distinguished 

tariffss were included at the start of the estimation process, but a significant effect 

couldd only be found for the tariff for a new patient. The tariff for a first visit that 
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wass used to explain the admission rate, differed between periods, public and 

privatee patients (before the experiment), between hospitals (during the 

experiment),, and between specialties. The higher the parameter revenue of a first 

visit,, the smaller was the probability of admission. This may mean that a high 

'tariff'' for new patients serves as an incentive to treat patients as economically as 

possiblee and therefore to substitute other (less intensive) forms of treatment for 

hospitall  admission as far as possible. In most hospitals under study the 

parameterr revenue of a first visit to the outpatient department increased between 

thee pre-experiment and the post-experiment monitoring process. Therefore, the 

agreementss about the parameter revenue of a first visit led to a decrease in the 

probabilityy of admission in those hospitals. This finding agrees with the 

statementss of many respondents in the qualitative analysis that the experiment 

gavee an extra impulse to the substitution that was already taking place. So the 

econometricc analysis shows that the experiment did have at least one effect upon 

thee treatment of patients: the probability of admission was influenced by the 

parameterr revenue of a first visit. This means that the medical specialists were 

affectedd by financial incentives, in the direction of a more economical use of care. 

Thee supervisory committee of the study commissioned by the Zfr asked whether 

thiss was really true and not just an artefact of the data. The reasoning behind 

theirr question was that the parameter revenue for a first visit to the outpatient 

departmentt increased between the start and the end of the experiment in five of 

thee six hospitals in the study, if the average parameter revenue for the group of 

outpatientss was taken into account. At the same time, there had been a 

decreasingg trend in the probability of admission for a number of years. Is it 

possiblee that the significant negative effect we found was merely caused by 

accidentall  correlation between these two phenomena? 94 

Consideringg the variation in the parameter revenues and the way the 

econometricc analysis was executed, we can be confident that we did find a 'real 

effect'.. There are a number of reasons for this. First, we would only find a 'false 

relationship'' if the parameter revenues of a first visit had been increasing 

accordingg to a trend in the different hospitals and for different specialities. This 

wass not the case. In fact, in one hospital the average parameter revenue for a first 

visitt decreased. Furthermore, there was a large variation in the extent of the 

944 Like the correlation between a decreasing number of storks and a decreasing number 
off  births. 
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increasee in those hospitals where the parameter revenue for a first visit did 
increase.. This was not only variation between hospitals, but also between 
specialities,, and between publicly- and privately-insured patients. 
Second,Second, a dummy was used to test whether there was a trend development 
betweenn the start and the end of the experiment. In an earlier specification of the 
modell  for the probability of admission a general dummy was included that had 
thee value 1 during the post-experiment monitoring process and 0 during the pre-
experimentt monitoring. This dummy was removed because the effect was small 
andd absolutely not significant. If there had been a trend development for all 
hospitals,, the effect of this dummy would have been significant. 
Third,Third, in the next chapters it wil l be shown that an effect of the parameter 
revenuess was found not only in the analysis of the probability of admission, but 
alsoo in the analysis of the probability of repeat visits and the waiting period. In 
thee latter two analyses, almost all parameter revenues had a significant influence, 
includingg the revenue of day-treatment. In those cases, a false relation caused by 
trendss that happen to occur at the same time can be ruled out.95 

Thee estimated coefficient of the parameter revenue of the first visit is small. In 
Tablee 5.4 it can be seen that the effect of a 10% changee in the parameter revenue 
iss a rather modest decrease of 4.3% (an elasticity of about -0.4). However, the 
parameterr revenue for the first visit changed considerably because of the 
experimentt in most hospitals: the average over all hospitals and specialities 
increasedd from 64 guilders to 207 guilders. Therefore, the total effect upon the 
probabilityy of admission is large. This can be seen in Table 5.4. At the top of the 
tablee this effect is given: a decrease in the probability of admission for an average 
patientt of 4.25 percentage points, which is about a 25% decrease of the original 
probability. . 

955 If we look at the development of the average parameter revenue of day-treatment for 
thee whole group of out-patients between the start and the end of the experiment, we 
findd that this revenue decreased to 0 for two hospitals, and increased for four hospitals. 
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Tablee 5.4 Effect of parameter revenues on the probability of admission for new 
patientss at the outpatient department 

averagee patient at the start of the 
experimentt (par. rev. start, 64 
guilders) ) 

averagee par. rev. first visit, end 
(2077 guilders) 

averagee par. rev. first visit, end 
(2077 guilders) 

averagee par. rev. first visit, end 

+10% % 

averagee par. rev. first visit, end 
-10% % 

Thee experiment can also be reflected in the trend term we estimate for each 
hospital.966 Between the start and the end of the experiment a negative influence 
uponn the admission rate was found in most hospitals, though the magnitude of 
thiss influence differed. This is a separate finding in addition to the influence of 
changess in parameter revenues and changes in the probability of admission over 
timee for certain complaints. Because of the loss of the control group we cannot be 
certainn what causes this decrease of the admission rate at the hospital level. It 
mayy be a general trend development that took place in many hospitals in the 
Netherlands.977 It may also point to an effect of the experiment that is not directly 
causedd by changes in parameter revenues, such as the degree to which the 
specialists'' incomes react to the production as measured according to the new 
system,, or the effect of changes in culture or of efficiency projects or a lack of 
goall  harmonisation between specialists and hospital management. Or it may 
pointt to specific circumstances and developments in a hospital or a region that 
aree independent from the experiment. We use the results of the qualitative 
analysiss to get more insight into the causes of changes in the trend terms. 

966 A stated before, a general dummy variable for the end of the experiment was excluded 
becausee it was not significant. 
977 The practical effect of such a trend can differ somewhat between hospitals. 

difference e 
probabilityy of compared with difference in % 
admissionn average(start or 
(%)) end) in 

percentagee points 

16.70 0 

12.455 -4.25 -25.4 

12.45 5 

11.922 -0.53 -4.3 

13.000 0.55 4.4 
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Inn the St. Clara Ziekenhuis, the IJssellandziekenhuis and the Scheperziekenhuis, 
thiss effect of the interaction term between the hospital and the end of the 
experimentt was significant. In the MCA and the Ziekenhuis Lievensberg it was 
nott significant. It may be that the decrease was not significant in the Ziekenhuis 
Lievensbergg because of the lack of goal harmonisation between specialists and 
hospitall  management in this hospital. Another possible explanation is that the 
admissionn rate was already low at the start of the experiment in the Ziekenhuis 
Lievensberg.. Possible explanations for the estimation results wil l be discussed 
furtherr in the next section. 

Forr a number of complaints, the probability of admission increased during the 
experimentt or decreased less than for other complaints. A possible explanation is 
thatt it was from a medical-professional point of view not possible to admit fewer 
patientss with these complaints even though there were financial incentives and 
otherr developments that led to fewer admissions. Suspected malignant neoplasm 
iss a very serious complaint that may necessitate hospitalisation apart from all 
financiall  and organizational considerations.98 

5.44 Simulation results 

Inn this section, simulation results are given for all changes that took place 
betweenn the start and the end of the experiment. These calculations were carried 
outt for each hospital. The calculations concern an average patient in all cases, so 
thatt there is no interference from changes in patient characteristics. The situation 
att the start and at the end of the experiment is calculated in the same way for all 
analysedd aspects of treatment. The following factors are part of the simulation: 

1.. for each hospital, the parameter revenues are varied according to the 

period,, reflecting for the later period the arrangements that were made in 

thee experiment; the average parameter revenues per hospital and per 

periodd are used in the simulation; 

988 For an otherwise average patient with specified suspected malignant neoplasms, the 
probabilityy of admission at the start and the end of the experiment was calculated, using 
thee average parameter revenue for a first visit. In this case the probability of admission 
increasess on balance, so the 'diagnosis effect' dominates the financial and trend factors. 
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2.. for each period, the probability of admission by complaint (or diagnosis) 

iss varied in cases where a significant interaction effect between period and 

complaintt was found; 

3.. for each period, the hospital effect is varied to include developments over 

timee at the hospital level. 

Tablee 5.5 Change in the probability of admission for an average patient between 
thee start and the end of the experiment in different hospitals 

st.. Maartens Gasthuis 

Medischh Centrum Alkmaar 

Scheperziekenhuis s 

Ziekenhuiss Lievensberg 

St.. Clara Ziekenhuis 

IJssellandziekenhuis s 

probabilityy of 
admissionn at the 
startt (%) 

22.6 6 

17.6 6 

13.9 9 

14.6 6 

21.5 5 

12.0 0 

probabilityy of 
admissionn at the end 
(%) ) 

18.2 2 

16.2 2 

15.0 0 

12.0 0 

13.6 6 

10.5 5 

differencee in 
percentagee points 

-4.4 4 

-1.4 4 

1.1 1 

-2.6 6 

-7.9 9 

-1.5 5 

Att the start of the experiment, the highest probability of admission is found in 
thee st. Maartens Gasthuis and the St. Clara Ziekenhuis." The probability of 
admissionn decreased for the average patient between the start and the end of the 
experimentt for five of the six hospitals in the study. This is in accordance with 
thee results of the qualitative analysis and the analysis of the aggregated 
productionn data. The calculated decrease is caused by a combination of an 
increasee in the first visit 'tariff' (which has a negative effect upon the probability 
off  admission), an increase in the admission rates for some complaints and a 
negativee 'trend' for a number of hospitals. 

Thee highest decreases in the probability of admission are found in the St. Clara 

Ziekenhuiss and the st. Maartens Gasthuis, the two hospitals with the largest 

probabilityy of admission at the start of the experiment. A plausible explanation is 

thatt these hospitals had more opportunities to lower the admission rate. An 

interestingg question is why the decrease in the admission rate is almost twice as 

largee in the St. Clara Ziekenhuis as in the st. Maartens Gasthuis. In the latter, 
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productionn is measured only in new patients, so the 'tariff' for a new patient is 
highh and a high degree of substitution may be expected. In the St. Clara 
Ziekenhuis,, the parameters of the hospital budget were used, therefore the tariff 
forr new patients was lower. However, several other factors may be of 
importance.1000 As stated before, in the st. Maartens Gasthuis an arrangement was 
madee to keep the specialists' budgets constant. So there was no direct financial 
incentivee from the high tariff for a new patient. In the Rijnmond, however, 50% 
off  the growth in production was rewarded in the following year. In addition, the 
weightss for the different production parameters played an important role. The 
productionn parameters were synchronised between the hospital and the 
specialists,, but not the weights. For some of the surgical specialities, the weights 
forr day-treatment were much higher than those for clinical admission. This was 
ann important stimulus to use more day-treatment. The financial effects for the 
hospitalss were unfavourable, since day-treatment has lower revenues in the 
hospitall  budgeting system than clinical admissions. According to hospital 
managementss the 'hospital fee' for day-treatment is too low compared with the 
actuall  costs. However, it appears that this did not keep the specialists in the St. 
Claraa Ziekenhuis from using care more economically. The large stimulus for 
day-treatmentt in the Rijnmond can also explain why the admission rate in the 
IJssellandziekenhuis,, that was already low at the start of the experiment, 
decreasedd even further. The management in this hospital declared themselves 
satisfiedd with this development, since the development could compensate for the 
shortagee of hospital beds and since the hospital was in good financial shape. 

Onlyy in the Scheperziekenhuis did the simulated probability of admission 
increasee for the average patient. Note that the Scheperziekenhuis had a relatively 
loww probability of admission at the start of the experiment. It seems probable 
thatt in Emmen there were relatively few opportunities to lower the admission 
rate.. Furthermore, it was the only hospital where the tariff for a new patient 
decreasedd on average. The tariff for clinical admissions was by far the highest. 

999 The probability of admission by hospital differs somewhat from Table 5.3 because in 
thatt table average parameter revenues for all hospitals together are used in the 
calculation.. In Table 5.5 average parameter revenues by hospital are used. 
1000 Respondents in the st. Maartens Gasthuis said that further substitution of admission 
withh day-treatment was hindered by problems concerning the hospital budget. This 
doess not seem a robust explanation since the hospital management had an arrangement 
withh the insurer to secure the hospital budget. 
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Therefore,, the tariff incentives in Emmen worked in the wrong direction to 

stimulatee economical use regarding the admission decision. The respondents in 

thee interviews indicated that there was a shortage of beds that gave rise to a 

substitutionn of clinical admissions with outpatient services. From the aggregated 

productionn data and the interviews, we can conclude that there was a large 

growthh in the number of day-treatments. However, if substitution did take place, 

itt did not result in a lower probability of admission, as one would have expected. 

Thee management indicated in the interviews that the increase in the number of 

admissionss may have been connected with the opening of the new hospital 

building.. According to the respondents, growth in the production of the hospital 

wass also caused by the improvement in the image of the hospital and the ageing 

off  the population in the area. However, all these factors do not give a direct 

reasonn why the probability of admission for a certain patient would increase, 

givenn that the patient visits the outpatient department with a new complaint, 

andd given the personal characteristics of the patient (amongst which is age). A 

possiblee explanation is that before the new hospital was opened, more patients 

whoo visited the outpatient department of the Scheperziekenhuis were admitted 

elsewheree if this turned out to be necessary.101 It seems from the interview results 

thatt specialists in Emmen were not very much financially stimulated to increase 

theirr production or use more day-treatment. This was not only a question of the 

'wrong'' tariffs, but also of the fact that the specialists' incomes were not very 

flexible.. Only 30% of the increase in production was reimbursed. In exchange for 

this,, the specialists had expected a stabilisation of their production. However, it 

turnedd out that the hospital was intent on growing. The production increased 

(especiallyy the number of day-treatments) and so did the hospital budget, but the 

specialists'' budgets increased only slightly. Depending on the possibilities to 

workk more economically, this could also increase the workload of the specialists. 

Accordingg to the specialists, this did happen. They would have liked to attract 

extraa specialists, but there were problems with financing this.102 It is reasonable 

too ask why the specialists did increase their production when there were few 

financiall  incentives and they felt their workload was becoming too high. 

Probablyy this was out of a feeling of loyalty to the experiment. Certain 

arrangementss had been made between the three parties, the relations had 

1011 There are no indications for the (in)correctness of this explanation. 
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improvedd and possibly the specialists did not want to be spoilsports. However, 

theyy felt they came off badly, compared with the hospital and the health insurer. 

Theree appear to have been many complaints about the problems of attracting 

moree specialists. In 1999, after the experiment period, the Scheperziekenhuis 

evenn quit the lump-sum system and went back to FFS. One of the reasons given 

wass that the growth in demand was not adequately represented in the lump 

sum. . 

Inn the Ziekenhuis Lievensberg, the simulated probability of admission for the 
averagee patient decreased from 14.6% at the start of the experiment to 12.0% at 
thee end. In this hospital, mixed incentives were given to the specialists. The 
paymentt system was designed to stimulate the treatment of as many new 
patientss as possible, but the hospital management was alarmed by the negative 
effectt upon the hospital budget. The econometric analysis indicates that, on 
balance,, the probability of admission decreased. This means the effect of the 
increasee in the parameter revenue for the first visit dominated. This appears to 
contradictt the result of the analysis of the aggregated production data that the 
numberr of admissions increased. However, both results do not necessarily 
conflictt with each other. Firstly, for the econometric analysis, a selection of 
patientss and complaints was made. So the results may differ from the overall 
resultss for the hospital. Second, the aggregated production data may be difficult 
too interpret because of changes in definitions, etc. Third, the increase in the 
aggregatee number of admissions may have been caused by the increase in the 
numberr of new patients. This does not automatically mean that the probability of 
admission,, given that a patient visits the outpatient department, should increase. 

Inn the MCA in Alkmaar, the admission probability decreased somewhat for an 

averagee patient. The change was not very large; it was actually a lot smaller than 

thee change that can be calculated on the basis of just the tariff changes. The 

specialistss did not have many incentives to substitute admissions with day-

treatmentt or treatment at the outpatient department. The budgets were relatively 

fixedd in Alkmaar. Only one adjustment took place during the experiment and 

afterr that the specialists' incomes were harmonised and became fixed. In the 

1022 In Chapter 7, which is concerned with waiting times, this matter is discussed in more 
detail. . 
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originall  adjustment system, the budgets were adjusted only when the 

productionn changed by more than 10%. From the interviews, it seems that an 

importantt incentive of this system was to register more first visits. In some cases, 

thee number of first visits increased very considerably, bringing the production 

growthh over 10%. However, in a number of cases, this was considered a 

registrationn effect and not real production growth. During the experiment, the 

incomess of different specialties were harmonised and, from that moment on, the 

budgetss were fixed. It appears from the interviews (as well as from the 

econometricc analysis) that littl e changed in the method of working. It seems that 

duringg the years of the experiment attention was mainly focussed on financial 

matterss (including the income harmonisation). Respondents stated that efficiency 

projectss had only just started at the end of the experiment and that results would 

bee seen later. The renovation in the MCA may also have influenced the results. 

5.55 Conclusion 

Thee econometric analysis of the patient-data shows that the probability of 
admissionn is inversely related to the tariff for a new visit to the outpatient 
department.. This demonstrates that the behaviour of specialists is affected by 
financiall  incentives. In most hospitals in the experiment, the tariff for a first visit 
too the outpatient department increased (considerably) because of the experiment. 
Therefore,, the experiment stimulated an economical use of care regarding the 
admissionn rate in most hospitals in the study through the tariff changes. The 
Scheperziekenhuiss in Emmen, where the tariff for a new visit to the outpatient 
departmentt decreased, was an exception. 

Thee estimation results of the trend terms in combination with the interview 

resultss show that not just the 'new tariffs' are important, but also the extent to 

whichh specialists' budgets react to an increase in production, i.e. the flexibilit y of 

specialists'' budgets. The incentives given by the tariff changes are larger when 

thee budgets are more flexible. Another finding is that it is not just the selection of 

parameterss to measure production that is important, but also the weights that 

aree used for these parameters. A large difference in weights for the specialists 

andd the hospital means that financial interests are not harmonised, even when 

thee same set of production parameters is used. In such a case, a more economical 

usee of care may be hindered. When more production leads to a higher income, 

leisuree and income are traded-off against each other. A low variability of 
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specialists'' budgets is mainly an incentive to preserve or slightly decrease the 
productionn level and have some more leisure. There are some indications that 
thee decisions of specialists were influenced by psychological reasons or a desire 
forr social approval during the experiment. An example of this is that the 
specialistss in the Scheperziekenhuis increased their production though their 
budgett was not very flexible. In addition, a case might be made that the 
experimentt as a whole had an improvement in social approval as one of its 
goals.1033 In some hospitals the specialists responded to the summons of the 
managementt to slow the decrease in the admission rate. This may also be seen as 
aa desire for social approval. 

Withh regard to the hypotheses, we can conclude that the expected effect of the 
tarifff  for a new visit is confirmed. The expected effects of the tariffs for day-
treatmentt and admission are not confirmed, though financial incentives for day-
treatmentt appear to be important in the St. Clara Ziekenhuis. 
Inn practically all hospitals in the study, the experiment strengthened the decrease 
inn the admission rate. So the goal of more economical use of care was indeed 
furtheredd by the experiment for this aspect of treatment. However, in several 
hospitalss the full gain that was medically possible seems not to have been 
realised,, since it was against the financial interest of the hospital, or the 
specialistss had no strong incentive to realise it. 

Thee process of decreasing the admission rate seems to have developed in the 
desiredd way since the decreases were larger in the hospitals with higher 
admissionn rates (given the patient characteristics) at the start of the experiment. 
Itt is reassuring that the degree of substitution differed between several 
diagnoses,, with the more serious ones not showing any substitution. 
Thee changes in the St. Clara Ziekenhuis show how large the effect of financial 
incentivess for day-treatment can be in a hospital with a high admission rate in 
thee start situation. They also show how the substitution of hospital admissions 
withh day-treatment may be against the interests of the hospital. So the first 

1033 Many specialists stated that they were fed up with accusations of being money-
grubbing. . 
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conclusionn from the analysis of the admission rate is that financial incentives for 

medicall  specialists are important, and the second is that the effect of financial 

incentivess is only optimal when the interests of the different parties are 

harmonised. . 


