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66 Duration of clinical stay 

Summary Summary 

Thee length of stay increased during the experiment in four of the six hospitals in 
thee study. This is in contradiction with the results from the interviews and the 
collectedd production-data. The increase is probably connected with the 
experiment,, even though the tariff changes turned out to have no significant 
effect.. Since the admission rate decreased in five of the six hospitals, a plausible 
explanationn is that the selection of patients for a clinical admission became more 
rigorous.. In that case, those patients who were admitted could be expected to 
havee a more serious condition (given their diagnosis) and to need a longer stay 
inn the hospital. An increase in the duration of stay took place especially for some 
diagnosess where substitution of hospital stay with non-clinical treatment is 
relativelyy easy. It seems likely that 'easy cases' were being more and more 
treatedd without clinical admission and only 'difficult cases' were admitted. The 
increasee of the length of stay for the average patient in some of the four hospitals 
iss probably caused by this development. So it is likely that this increase in the 
lengthh of stay was part of the aim to use care more economically in at least some 
off  the hospitals. In Figure 6.1 the average increase in the length of stay for the six 
hospitalss between the start and the end of the experiment is given for an average 
patient. . 
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Figuree 6.1 Average lengths of stay in the 6 hospitals (days) 

DD Average length of stay (days) 

start t afterr tariff 
changes s 

end d 

6.11 Introduction 

Itt is not clear a priori how the experiment would change the duration of the 

clinicall  stay of patients. On the one hand, the attempts to improve efficiency and 

thee changes in the tariff structure (generally speaking, higher revenues for a new 

patient)) may lead to a shorter duration. On the other hand, as described in the 

lastt chapter, the probability of admission decreased in most hospitals. This may 

meann that a stricter selection took place of the patients to be admitted. This in 

turnn could lead to a longer average stay for those patients that were admitted. 

Thee aggregated production data showed a decrease in the average duration of 

stayy on the national level over the period 1994-1996 (-3.5% for this period). At the 

samee time, there was a slight decrease in the number of admissions, as described 

inn Chapter 6. In most of the experimenting hospitals, the decrease in the number 
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off  admissions was larger.104 This suggests that there were fewer opportunities for 
aa decrease in the average duration of stay for those patients who were admitted, 
sincee a more careful selection took place. The aggregated production data show 
thatt the average duration of stay increased in two experimenting hospitals 
betweenn 1994 and 1996, viz. in the MCA and in the IJssellandziekenhuis. In the 
formerr hospital, the average duration of stay was markedly lower than the 
nationall  average in 1994, so a further decrease was perhaps difficult to achieve. 
Inn the other four experimenting hospitals, the average duration of stay decreased 
betweenn 1994 and 1996. 

Naturally,, we would like to know what the influence of the experiment in 
generall  and of the tariff changes in particular was upon the duration of stay of 
clinicall  patients. According to the qualitative analysis, the duration of stay 
decreasedd in all projects. However, the projects did not consider this to be an 
effectt of the experiment, but a trend that existed before the experiment. In the 
primaryy care sector, it was felt that the experiment also influenced the average 
durationn of stay, since the experiment caused patients to be discharged sooner 
afterr an operation or Caesarean and the primary care sector had to take over the 
caree for these patients. 

Econometricc analysis was used to determine the effect of the experiment. The 

durationn of the clinical stay was analysed for clinical patients with certain 

dischargee diagnoses. So, this analysis only concerns patients who were known to 

havee been admitted. 

AA description of the data is given in Appendix 6.1. From the collected patient-
data,, it can be seen that the average duration of the stay in hospital differed 
betweenn the groups of patients with different discharge diagnoses, as expected. 
Inn five of the eight groups the duration decreased between the start and the end 
off  the experiment; in the other three groups it increased. 

6.22 Model 

Thee dependent variable is the duration of stay in the hospital for the earliest 

admissionn in the observation period. Just as with the probability of admission, 

1044 Except in the Ziekenhuis Lievensberg, where the number of admissions increased 
betweenn the first three quarters of 1995 and the same period in 1997. 
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wee tried to explain this duration from the characteristics of the patient, aspects of 

thee history of the illness, the hospital where the patient was treated, the 

parameterr revenues and the period of treatment. In this analysis the type of 

illnesss of the patient was characterised by the discharge diagnosis. Compared 

withh the analysis of the probability of admission, some extra explanatory 

variabless were included that are only relevant for the length of stay, viz. whether 

theree was an operation during the stay in the hospital and whether the patient 

wass admitted during the weekend. 

Too explain the duration of the stay in the hospital, we need a duration model. 
Thee so-named 'Weibull-model' was chosen, because in this model the duration 
cann not only depend upon the exogenous variables, but also upon the amount of 
timee that has gone by.105 As time goes by, in the model the probability of 
dischargingg the patient can change, which is a desirable characteristic. 

6.33 Estimation results 

Inn Table 6.1 the estimated coefficients of the model for the duration of stay in the 
hospitall  are given. In Tables 6.2 and 6.3, the effect of changes in the explanatory 
variabless upon the duration in days is given. 

Inn Table 6.1 a positive coefficient indicates that the relevant factor leads to a 

longerr stay in the hospital. For example, when a person is older, the number of 

dayss is higher. As before, the estimated coefficients of dummy-variables indicate 

thee effect of a factor compared with observations in which this factor does not 

playy a role, e.g. women compared with men. 

Ass before, statistically-significant effects are marked with one, two or three 

asterisks. . 

1055 For a detailed description of the Weibull-model, see Kiefer (1988) and Lancaster 
(1990). . 
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2.298* * 6.24 4 

Tablee 6.1 Estimated coefficients of the Weibull-model for the duration of stay in 
thee hospital of clinical patients 

explanatoryy variables coefficient t-value 

constant t 
characteristicss of the patient 

Mage) ) 
woman n 
publicc insurance 
characteristicss history of the illness 
complaintt treated before 
presumptivee diagnosis 
admittedd during the weekend 
operation n 
treatmentt not finished at the end of the observation period 

disorderss (compared with disorders of the digestive system) 
acutee and subacute forms of ischemic heart disease 
malignantt neoplasms of digestive tract and peritoneum 
arteriall  disease and disease of the capillaries 
femalee genital disorders 
chronicc tonsils and adenoids disease 

intervertebrall  disc disorders 
internall  derangement of the knee 
hospitall (compared with st. Maartens Gasthuis) 
Medischh Centrum Alkmaar 
Scheperziekenhuis s 
Ziekenhuiss Lievensberg 
St.. Clara Ziekenhuis 
IJssellandziekenhuis s 
interactionn terms 
ln(age)**  internal derangement of the knee 
ln(age)) squared*  internal derangement of the knee 
publicc insurance * chronic tonsils and adenoids disease 
complaintt treated before * chronic tonsils and adenoids disease 
end**  chronic tonsils and adenoids disease 
endd * intervertebral disc disorders 
endd * internal derangement of the knee 
endd * Medisch Centrum Alkmaar 
endd * Scheperziekenhuis 
endd * Ziekenhuis Lievensberg 
endd * St. Clara Ziekenhuis 
endd * IJssellandziekenhuis 

p-value e 

0.233"* * 

0.135** * 

0.032 2 

0.125** * 

-0.098* * 

0.020 0 

0.308*** * 

0.059 9 

-0.304*** * 

0.248*** * 

* * 

-1.164*** * 

-1.947*** * 

-0.401*** * 

-0.731 1 

0.169* * 

0.271** * 

0.345*** * 

0.081 1 

0.245* * 

-0.404 4 

-0.072** * 

0.553*** * 

-0.518*** * 

0.322 2 

0.458*** * 

1.793* * 

-0.187** * 

-0.057 7 

-0.365*** * 

0.051 1 

-0.289** * 

-1.306*** * 

2.56 6 

2.55 5 

0.60 0 

2.19 9 

-1.73 3 

0.33 3 

4.49 9 

1.19 9 

-3.61 1 

2.70 0 

-2.70 0 

-11.11 1 

-10.80 0 

-3.43 3 

-1.62 2 

1.68 8 

2.07 7 

2.92 2 

0.95 5 

1.88 8 

-1.51 1 

-2.48 8 

3.68 8 

-3.66 6 

1.63 3 

3.79 9 

1.75 5 

-2.11 1 

-0.32 2 

-3.19 9 

0.57 7 

-2.35 5 

-45.10 0 

Vealll  en Zimmerman R2 = 0.15; n = 3607 
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TheThe patient 

Thee factor 'age' has a positive influence not only on the probability of admission, 

butt also on the duration of the admission. For older people, it takes longer to 

recoverr from an operation. Also they have a higher probability of co-morbidity. 

Becausee of these other disorders, they may have to stay longer in hospital. The 

effectt is not very large: when age increases by 10%, the duration of stay increases 

byy 1.7% to 1.8%. An exception regarding the influence of age is the diagnosis: 

'internall  derangement of the knee'. For this diagnosis, age has a negative effect 

onn the duration. Perhaps this is because the most serious cases are sports injuries, 

whichh are more common with younger people. 

Forr women, the duration of the stay in the hospital is significantly longer: they 

havee to stay about 10% longer than men. Few medical reasons come to mind.106 It 

seemss more likely that this is connected with the degree to which help is 

availablee in the home situation. Among older people, many more women than 

menn live alone. Even women who are living with their husband may have 

husbandss who do not feel up to taking care of them. Or women who are 

dischargedd may feel that they immediately have to start looking after their 

familyy again. 

Thee type of insurance only has a significant influence for patients with 'chronic 

tonsilss and adenoids disease': they stay longer in the hospital when they are 

publicly-insuredd (about 2% longer). It is not clear what causes this (small) effect. 

Forr patients who have been treated before with the same complaint in the same 
hospitall  the duration is longer, except for patients with 'chronic tonsils and 
adenoidss disease'. When a presumptive diagnosis has already been formed, the 
durationn is shorter. This may be because less time has to be spent on the 
diagnosticc process. No effect is found for admission during the weekend. 
Patientss who have an operation during their stay in the hospital have to stay 
significantlyy longer. Patients whose treatment was not finished at the end of the 
observationn period also had to stay somewhat longer, but this effect was not 
significant. . 

Thee disorder the patient suffers from has a large influence upon duration of that 

clinicall  stay, as may be expected. Patients with malignant neoplasm of the 

Forr instance, abdominal complaints are more risky in women, which may cause them 
too stay longer in hospital for these complaints. 
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digestivee tract and the peritoneum have to stay longest, and after that patients 
withh disorders of the digestive system who were admitted by the internist. 
Patientss with chronic tonsils and adenoids disease have the shortest duration of 
stay.. This is not surprising, since this condition is often treated by tonsillectomy 
whichh can be performed without clinical admission in many cases. 

Thee coefficient that was estimated for the development over time of the 
probabilityy of discharging the patient (called p-value in Table 6.1) has an 
absolutee value that is larger than 1. This means that the probability of 
dischargingg the patient increases as the duration of stay in the hospital increases. 
Thiss is what could be expected. 

Tablee 6.2 Effect of personal characteristics on the duration of stay of clinical 
patients s 

durationn of difference difference in % 
stayy (in compared with 
days)) former in days 

averagee patient at the start of the experiment 

10%% age increase at the start of the experiment 

woman,, public insurance, average age, start 

man,, public insurance, average age, start 

man,, private insurance, average age, start 

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

TheThe hospital 

Itt was found that the hospital where the patient is treated does have an 
importantt influence on the duration. At the start of the experiment, the duration 
wass significantly longer in Ziekenhuis Lievensberg, the Scheperziekenhuis, the 
IJssellandziekenhuiss and the MCA, compared with the st. Maartens Gasthuis. In 
thee latter hospital, the probability of admission was relatively high (for new 
patientss at the outpatient department), while the duration of the admission was 
relativelyy short (for clinical patients). These two aspects may be connected. 

8.82 2 

8.98 8 

9.29 9 

8.38 8 

8.18 8 

8.32 2 

0.16 6 

-0.91 1 

-0.20 0 

0.14 4 

1.8 8 

-9.8 8 

-2.4 4 

1.7 7 
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Tablee 6.3 Effect of hospital characteristics at the start of the experiment on the 
durationn of stay of clinical patients 

durationn of difference difference in % 
stayy (in days) compared with 

averagee in days 

averagee patient at the start of the experiment 

st.. Maartens Gasthuis 

Medischh Centrum Alkmaar 

Scheperziekenhuis s 

Ziekenhuiss Lievensberg 

St.. Clara Ziekenhuis 

IJssellandziekenhuis s 

ChangesChanges during the experiment 

Inn contradiction with the hypotheses, no effect is found for the characteristics of 

thee payment system upon the duration of the clinical stay. None of the 

parameterr revenues has a significant influence, including the parameter revenue 

forr a day of hospitalisation. On average, the latter parameter revenue decreased 

betweenn the start and the end of the experiment. In most hospitals, there was no 

financiall  incentive at all for specialists to recommend an extra day of 

hospitalisationn at the end of the experiment. However, even at the start of the 

experiment,, there was not much of a financial incentive either. This may be one 

off  the reasons that no effect was found, though an indirect effect might have 

beenn found. For example, a higher parameter revenue for a new patient caused a 

decreasee in the probability of admission for new patients. It seems plausible that 

patientss with a more severe condition were admitted (on average), and that these 

patientss had to stay longer. In that case, a positive relation between the 

parameterr revenue for a new patient and the duration of stay might have been 

found.. But, such a positive relation was not found. However, as wil l be described 

below,, it is possible that stricter selection did indeed take place and that the 

effectss manifested themselves at the level of disorders. These would be disorders 

wheree substitution between clinical admission and other forms of treatment is 

easiest.. For those disorders, the length of stay of clinical admissions would 

increase. . 

Forr three disorders, the duration is longer at the end of the experiment than at 

thee start of the experiment. For one of the three, the increase is not significant, 

8.82 2 

7.65 5 

8.70 0 

9.42 2 

9.97 7 

8.14 4 

9.23 3 

-1.17 7 

-0.12 2 

0.60 0 

1.15 5 

-0.68 8 

0.41 1 

-13.3 3 

-1.4 4 

6.8 8 

13.0 0 

-7.7 7 

4.6 6 
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whilee for intervertebral disc disorders and internal derangement of the knee the 

increasee is significant. This is in keeping with the hypothesis of stricter selection 

off  patients for clinical admission. Both intervertebral disc disorders and internal 

derangementt of the knee can be treated without clinical admission unless the 

casee is relatively severe. 

Whenn we only look at the partial effect of the interaction between hospital and 
period,, we find a significantly shorter duration at the end of the experiment for 
threee hospitals: Lievensberg, the IJssellandziekenhuis and the MCA. In the other 
hospitals,, no significant difference in duration was found between the start and 
thee end of the experiment. This finding may represent the general trend to 
shorterr lengths of stay that was often mentioned in the interviews, and that was 
alsoo seen in the aggregated production-data. For disorders where a stricter 
selectionn was not very relevant, the general trend (possibly caused by the 
developmentt of medical technology) may have decreased the length of stay. It is 
plausiblee that the duration of stay in the St. Clara Ziekenhuis does not decrease, 
becausee the duration was already short at the start of the experiment. During the 
experiment,, the probability that a new patient was admitted clinically decreased 
considerably.. This more economical use of care was probably reached by a 
stricterr selection, which makes it difficult to reduce the duration for those that 
weree selected. A similar line of reasoning can be followed for the st. Maartens 
Gasthuis. . 

6.44 Simulation results 

Inn this section, all changes between the start and the end of the experiment are 

simulatedd by hospital to show the total effect for a hospital. The changes are 

simulatedd for an average patient. The parameter revenues are not changed 

betweenn periods, since no effect was found for these factors. 
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Tablee 6.4 Change in the duration of stay for an average patient between the 
startt and the end of the experiment 

durationn at the start duration at the end difference in days 
(days)) (days) 

st.. Maartens Gasthuis 

Medischh Centrum Alkmaar 

Scheperziekenhuis s 

Ziekenhuiss Lievensberg 

St.. Clara Ziekenhuis 

IJssellandziekenhuis s 

7.7 7 

8.7 7 

9.4 4 

10.0 0 

8.1 1 

9.2 2 

9.4 4 

9.2 2 

11.0 0 

9.2 2 

10.4 4 

9.1 1 

1.7 7 

0.5 5 

1.6 6 

-0.8 8 

2.3 3 

-0.1 1 

Inn four of the six hospitals the simulation produces an increase in the duration 
betweenn the start and the end of the experiment. This increase is connected with 
thee estimated increase in duration for three disorders. In one of these cases, the 
MCA,, the effect of the increase in duration for three disorders outweighs the 
effectt of a significant decrease in duration at the level of the hospital between the 
startt and the end of the period. In two hospitals, Lievensberg and the 
IJssellandziekenhuis,, the calculations yielded a decrease in length of stay 
betweenn the start and the end of the period, but in the latter case the decrease 
wass very small. At the end of the experiment, the differences in duration 
betweenn hospitals had become smaller. 

Thesee results of the analysis of the patient-data do not quite match the results of 

thee qualitative analysis, in which respondents stated that the duration of stay 

hadd decreased. A possible explanation for this difference is that the patient-data 

weree collected for specific discharge diagnoses. 

Itt is not clear to what extent the changes in duration during the relevant period 

aree caused by the experiment. No effect of changes in the 'tariffs' was found, but 

itt is likely that the changes we found are in part connected with the experiment. 

Thee experiment may help us explain why increases in length of stay for the 

averagee selected patient are found. After all, on a national level the length of stay 

decreased.. The increase in stay in four of the experimenting hospitals may have 

hadd to do with the changes in method that were stimulated by the experiment, 

suchh as the decrease in the admission rate. 

Thee length of stay increased most in the St. Clara Ziekenhuis. This is the hospital 

wheree the admission rate decreased most (stimulated by the financial incentives). 

Itt seems therefore plausible that the selection of patients to admit for more than 



Durationn of clinical stay 127 7 

onee day was adjusted most in the St. Clara Ziekenhuis. This would cause the 

averagee condition of admitted patients to become more serious. This is 

confirmedd by the remark of a respondent that they had tried to reduce the length 

off  stay, but it was difficult because of the increased amount of care the patients 

needed. . 

Thee simulated decrease in the duration of stay in the Ziekenhuis Lievensberg 
mayy also be connected with the experiment, since in that hospital, on the one 
hand,, the payment system was geared towards treating new patients as 
economicallyy as possible and, on the other hand, the maximum result was 
probablyy not achieved because of the adverse consequences for the hospital 
budget.. The latter factor may mean that a decrease in duration was still possible, 
sincee the selection of patients to admit was not very strict. After worried 
reactionss from the hospital management, specialists may have admitted patients 
whoo were borderline cases (between admission and day-treatment) to mitigate 
thee consequences for the hospital budget. 

Apartt from the experiment, there may be other factors that explain the calculated 
changess in the duration of stay of clinical patients. For example, in the 
Ziekenhuiss Lievensberg several respondents pointed out how important it was 
too be able to transfer patients quickly to tertiary care. It was said that the 
durationn could decrease at first because the capacity of nursing homes in the 
vicinityy of the hospital increased. After that the duration increased slightly again. 
Also,, it was said that nose, throat and ear specialists had started to admit 
patientss on the day an operation was scheduled instead of the day before. 

6.55 Conclusion 

Thee simulated duration of stay for an average clinical patient in the study 

increasedd in four out of six hospitals. Only in one hospital, the Ziekenhuis 

Lievensberg,, did a clear decrease in the duration of stay take place for the 

averagee patient. This does not match the result of the qualitative analyses; nor 

doess it match the national trend in the average duration of stay. The effect of the 

experimentt upon these results can not be exactly determined, though the 

experimentt does seem to be important. No effect of a change in tariffs caused by 

thee experiment was found. The calculated increase in length of stay is connected 

withh a number of specific disorders. A plausible explanation seems that the 
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increasee for some disorders is (partly) a consequence of the experiment. The 

increasee in the length of stay is especially found for diagnoses where substitution 

off  admission with day-treatment is relatively easy. It seems likely that the 

experimentt gave an extra stimulus to day-treatment, which meant that only 

patientss with severe conditions were admitted to the clinic. This can explain the 

increaseincrease in the length of stay. The special position of the Ziekenhuis Lievensberg 

mayy be because specialists first switched away from clinical admissions under 

thee influence of the financial incentives and later on became less critical in 

admittingg patients in order to protect the hospital budget. It may be that towards 

thee end of the experiment, on average, patients in a less serious condition who 

didd not need a long stay in hospital were admitted. 

Iff  this reasoning is correct, the increase in the length of stay is not alarming. In 

somee of the hospitals where the length increased, such a development is to be 

welcomedd because it is connected with a more economical use of care. This 

analysiss once more stresses how important the composition of groups of patients 

iss and how important it is to know as much as possible about the patient's health 

status.. In this case, we knew about discharge diagnoses but it would be desirable 

too have some measure of severity within the diagnostic group as well. 


