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ABSTRACT 
Background: Prior studies have shown inconsistent 
results regarding predictors of length of stay (LoS) and 
of readmission in psychiatric hospitals. “Cumulative 
LoS” over a given period, which reflects both LoS 
and readmission, has not been examined so far in a 
systematic way. the israel Psychiatric Case Register 
in israel made it possible to examine predictors of 
Cumulative LoS in a nationwide, representative sample.

Method: All hospitalization admissions during a six-
month period in israel were recorded and followed-
up for one year. the variables predicting Cumulative 
LoS over one year were identified through a Cox 
regression.

Results: the median Cumulative LoS during one 
year was 43.0 days, and only 1.7% of the patients 
remained hospitalized for more than one year after 
admission. the variables significantly predicting longer 
Cumulative LoS were: Jewish ethnicity, a diagnosis 
of schizophrenia or other functional psychosis, prior 
hospitalization, compulsory admission and Northern 
and Jerusalem districts of hospitalization (which have 
a lower admission rate).

limitations: Lack of information on severity of 
pathology and type of treatment.

Conclusion: Cumulative LoS, which reflects both 
the length of each inpatient episode and the rate of 
readmission, is affected not only by clinical factors, 
but also by the cultural background of the patient 
population and by administrative factors such as bed 
pressure
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InTRoduCTIon

During the last decades, deinstitutionalization has led 
to impressive changes in the use of psychiatric services 
all over the western world (1). Length of stay (LOS) in 
psychiatric hospitals has decreased dramatically (2), 
but some authors have claimed that readmission occurs 
consequently earlier (2-5). Other studies have not con-
firmed such a relationship (6-9). Anyhow, no definitive 
conclusion can be reached, since most studies are based 
on samples restricted to data of one hospital (5-9), or one 
insurance company (2-3). One study used a large popula-
tion-based data set (4), but, even in this study, admission-
data could be linked, for each individual patient, only to 
one hospital. Patients, however, can be hospitalized in sev-
eral hospitals and even in several districts. Moreover, it is 
uncertain whether the above-mentioned findings can be 
generalized across different districts or hospitals, as both 
patient population and service-related variables may dif-
fer between them. In addition, insurers, administrators 
and policy makers are interested not only in the predic-
tors of the length of each hospitalization or of readmission 
rates, but also, more importantly, in the predictors of the 
cumulative inpatient stay in a given year (10).

The Israel Psychiatric Case Register, which includes 
both demographic and cumulative clinical and admin-
istrative information on all patients admitted to a psy-
chiatric hospital in Israel since 1950 (11), makes it pos-
sible to aggregate all episodes of inpatient care for each 
patient in a nation-wide sample and thus to measure 
the total length of inpatient stay over a given period of 
time (“Cumulative LOS”). Moreover, it is important to 
note that, in Israel, the government is the sole insurer of 
psychiatric care. Hospitals receive prospective financing 
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based on the number of beds and, thus, there are no 
insurance constraints on the length of stay.

The objective of the present study was to develop a 
prediction model for Cumulative LOS over one year.

We assume that after controlling for clinical and 
demographic variables, and given identical health insur-
ance coverage (universal health coverage), differences 
among districts of hospitalization could be attributed 
to differences in the policy of the hospitals and to dif-
ferences in cultural and demographic characteristics 
of the population.

MATeRIAL And MeThodS
dATABASe
A data file (without any identifying information on 
patients) was extracted from the Israel National Case 
Register of Psychiatric Hospitalizations. It consisted of 
all patients with at least one admission to a psychiatric 
hospital in Israel, during a six-month period (January 1, 
- June 30, 2004). A one-year follow-up was performed 
for each patient since this first admission during the six-
month sample period. Clinical and administrative data 
were extracted from the Israel National Psychiatric Case 
Register for all hospitalization episodes. All patients 
who died during the follow-up period were excluded.

STudy vARIABLeS
The dependent variable concerning hospitalization was 
the Cumulative LOS during one year from date of admis-
sion for each patient. The independent variables were: 
demographic data (gender, age, ethnic group), clinical data 
(ICD-10 diagnosis, existence of prior hospitalization, legal 
status at admission – compulsory vs. voluntary) and dis-
trict of hospitalization. The six districts differ in particular 
in their population characteristics. In 2005, the proportion 
of the Arabic population in the Northern district was 52%, 
in the Haifa district 24%, in the Jerusalem district 29%, 
compared to 8% in the Center, 1% in the Tel Aviv district 
and 13% in the Southern district (12). The Center and Tel 
Aviv districts were combined in the analysis, as hospitals in 
these two districts admit patients from both districts and 
they are also similar in their demographic breakdown. 

The ICD-10 diagnoses were recoded into five diag-
nostic groups according to the main diagnosis: Disorders 
due to alcohol and drug abuse (F10-F19), schizophre-
nia and other functional psychoses (F20-F29), organic 
mental disorders (F00-F09), mood disorders (F30-F39) 
and neurotic and personality disorders (F40-F48 and 

F60-F69). Only 1.3% of the cases did not belong to any 
of these categories and were not included in the analy-
sis. Comorbidity was not considered because only the 
main diagnosis is recorded in the Case Register.

dATA AnALySIS
A survival (Kaplan-Meier) analysis of the outcome vari-
able, Cumulative LOS, was performed for each patient. 
Since the studied variable revealed a decaying expo-
nential rather than a normal distribution (data avail-
able on request), this analysis was preferred to ANOVA 
procedures which assume that the dependent variable 
is normally distributed (cf. Stevens et al., 13). In addi-
tion, survival analysis has the advantage of including 
censored data. A Cox regression allowed constructing 
a multi-factorial prediction model for Cumulative LOS 
over one year. The independent variables related to the 
first episode of the follow-up. Data analyses were carried 
out using SPSS/PC version 14.0.

ReSuLTS
A total of 6,985 admitted patients were included in the 
study. About 58% were males, 84% were Jews; 63% of the 
patients were diagnosed as suffering from schizophrenia 
or other psychosis and 16% from an affective disorder; for 
27% of the patients, the index admission was the first-in-
life. The distribution of the patients by Cumulative LOS 
was the following: up to 30 days: 40%; 31-60 days: 22%; 
61-90 days: 12%; 91-180 days: 16%; and > 180 days: 10%. 
The median Cumulative LOS over one year was 43.0 days 
(95% CI: 41.5-44.5) and only 1.7% of the patients accu-
mulated more than one year in hospital (Fig. 1). In Table 
1, the results of the Cox regression for Cumulative LOS 
are given. The variables significantly predicting longer 
Cumulative LOS were: Jewish ethnicity, a diagnosis of 
schizophrenia or other functional psychosis, prior hos-
pitalization, compulsory admission and hospitalization 
in the Northern and Jerusalem districts. 

dISCuSSIon
The main strength of the present study is an analy-
sis based on cumulative national data from the Israel 
Psychiatric Case Register, which enables the measure 
of cumulative length of stay in hospital for the indi-
vidual patients, with non-biased nationwide data. 
Notwithstanding a study limitation (lack of information 
about individual patients’ clinical characteristics other 
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than diagnosis, such as severity of pathology and type 
of treatment), the analysis provides relevant data for 
policymaking and service delivery decisions.

Lengthy Cumulative LOS was found to be associated 
with both prior hospitalization and diagnosis of psy-
chosis - consistent with other studies (13, 14) - and with 
compulsory hospitalization, as reported also by Blais et 
al. (15). It was also associated with elderly age and Jewish 
ethnicity. The finding that Arabs cumulate shorter peri-
ods of hospitalization may be attributed to the structure 
of the typically larger Arab family (16), consisting of many 
members, with strong ties between them (17). Such fami-
lies might be more ready than Jewish families to accept 
back home and support the psychiatric patient, who can 
therefore be released earlier. Moreover, Arabs have been 
reported to have lower rates of psychiatric admissions than 
Jews (2.65/1000 vs. 3.50 among males, 1.02 vs. 2.51 among 
females) (18). This is probably due to culture-related nega-
tive attitudes towards psychiatric hospitalization (19). 

Lengthy Cumulative LOS was also found to be associ-
ated with hospitalization in the Northern and Jerusalem 
districts of Israel. This lengthy Cumulative LOS could 
be related to the lower admission rates in these two 
districts: 3.9 and 3.8/1000 adult population respec-
tively vs. 4.7 in the Haifa districts, 4.6 in the combined 
Tel Aviv and Center districts and 4.4 in the Southern 
district (Internal report of the Mental Health Services, 
Department of Information and Evaluation, Ministry of 
Health, Israel, 2006). The fact that the admission rates 
in the Northern and Jerusalem districts are lower can be 
explained by their higher concentration of Arabs (12). 

Since the bed ratio is similar for all districts (except 
the South, with a lower bed ratio), a lower admission rate 
enables hospital staff to keep patients longer in hospital. 
This can explain the fact that the cumulative stay is the 
longest in the Northern and Jerusalem districts in spite 

Figure 1: Survival Function of Cumulative Length of Stay in 
Hospital (Cumulative LOS)
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* Proportion of patients for whom the cumulative length of stay in 
hospital is greater than the corresponding x.

 N Exp(B) 95% Ci Sig.

Age    0.73

Up to 65 years 5890 1.00   
66 years or more 671 1.02 0.93-1.11  
Gender    0.37

Male 3735 1.00   

Female 2826 1.02 0.97-1.08  
Ethnic Group    0.00

Jewish 5566 1.00   
Arab 695 1.31 1.20-1.42 0.00

Unknown 300 1.07 0.95-1.21 0.26

Diagnosis    0.00

Schizophrenia or other 
psychosis 4153 1.00   

organic Disorder 304 1.33 1.18-1.50 0.00

Affective Disorder 1070 1.35 1.25-1.45 0.00

Neurotic and Personality 
Disorder 792 1.65 1.52-1.79 0.00

Drugs and Alcohol 238 1.70 1.48-1.94 0.00

Prior hospitalization    0.00

Yes 4848 1.00   

No 1713 1.43 1.35-1.52  
legal Status at Admission    0.00

Compulsory Admission 1551 1.00   

Voluntary Admission 5010 1.12 1.05-1.19  
Hospital District    0.00

North District 685 1.00   
Haifa District 1236 1.17 1.06-1.28 0.00

Jerusalem District 694 1.04 0.93-1.15 0.52

tel Aviv and Center District 3166 1.21 1.11-1.32 0.00

South District 780 1.55 1.39-1.72 0.00

Total 6561    

Values of Exp(B) greater than 1 indicate increased incidence of 
what can be called “discharge” (if the cumulative stay in hospital is 
considered as one continuous hospitalization), i.e., shorter cumulative 
stay than in the reference group.

Table 1. Cox Regression Results for Predictor Variables of 
Cumulative LOS
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of the higher proportion of Arabs in the population.
Similar findings were reported by Harman et al. (20), 

who concluded that “unlike health services for other 
conditions, the variation in LOS for inpatient psychi-
atric treatment of depression or schizophrenia is quite 
dependent upon hospitals.” In view of the impending 
Reform of Psychiatric Services, which will make ser-
vices more dependent on financial constraints, a fur-
ther study implying a clinical follow-up of the patients 
is needed in order to examine how to balance between 
financial constraints and the true needs of the patients.

ConCLuSIon 
Cumulative LOS of psychiatric patients, which reflects 
both the length of each inpatient episode and the rate of 
readmission, is affected not only by clinical factors, but 
also by the cultural background of the patient population 
and by administrative factors such as bed pressure.
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