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ABSTRACT 
Background: Continuity of mental health care is a major 
topic in the post deinstitutionalization era, especially 
concerning its possible importance as a contributing 
factor in preventing rehospitalization. 

Objectives: To examine a) the association between 
continuing care and time to rehospitalization; and b) 
the predictors of time to first outpatient contact after 
discharge from psychiatric hospital. 

Methods:  Hospitalization records of all patients 
discharged from the Tirat Carmel psychiatric hospital in 
Israel, between January 1, 2006, and December 31, 2006, 
the National Register of Psychiatric Hospitalizations 
database and administrative databases of all psychiatric 
outpatient clinics in this catchment area were used 
to monitor continuing care and rehospitalization 
within 180 days from discharge. Predictors of time to 
rehospitalization and outpatient visits were examined 
using a Cox proportional hazards regression model.

Results: Out of the 908 discharged inpatients, 29% 
were rehospitalized and 59% visited an outpatient 
clinic during the study period. Of those who visited a 
clinic, 22% were rehospitalized compared with 40% of 
those who did not visit. Not making aftercare contact 
with a mental health clinic during the study period and/
or having a history of more than four hospitalizations 
were significant predictors of earlier psychiatric 
readmission. Males and patients diagnosed with 

schizophrenia or affective disorders made contact 
with outpatient clinics significantly earlier. Patients 
who were discharged from the hospital after a daycare 
period contacted outpatient clinics significantly later 
than those who were not in daycare. 

Conclusions: The findings suggest that psychiatric 
rehospitalization is associated with discontinuity 
of contact with psychiatric services but not with 
diagnosis. Patients with schizophrenia or affective 
disorders were found to adhere to a greater degree to 
clinical aftercare, which may explain why they are not 
rehospitalized earlier than less severe patients.
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InTRoduCTIon
Continuity of mental health care is a major topic in the 
post deinstitutionalization era (1), especially concerning 
its possible importance as a contributing factor in pre-
venting rehospitalization. Reducing rates of psychiatric 
rehospitalization has become a focus for policymakers 
as a way to improve quality of care and reduce costs. 

Risk factors for psychiatric rehospitalization can be 
divided into patient-related and service-related vari-
ables. Patient-related risk factors include sociodemo-
graphic characteristics, such as male gender (2), older 
age (3), single or divorced marital status (4), being 
unemployed (5), and clinical characteristics, such as 
diagnosis of schizophrenia, schizoaffective disorder 
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(6, 7) or major depression (8, 9), noncompliance with 
antipsychotic treatment (10), duration of hospital stay 
(11), and number of previous admissions (12-14). 

Service-related risk factors associated with rehospital-
ization include inadequate hospital-based discharge plan-
ning (15-17), referral to aftercare (7, 18), poor adherence 
to treatment after discharge (19, 20), and unmet needs of 
inpatients (21, 22).

Thompson et al. (7) explored the relationships between 
referral to aftercare, duration of hospital stay, and rehos-
pitalization within six months of discharge in a sample 
of 1,481 psychiatric inpatients, mostly with diagnoses of 
schizophrenia and schizoaffective disorders. They found 
that the longer duration of hospital stay and diagno-
sis of schizophrenia predicted referral to aftercare, but 
that the referral itself did not mediate the relationship 
between duration of stay and rehospitalization. Diagnosis 
of schizoaffective disorder, a high number of previous 
admissions and referral to aftercare altogether signifi-
cantly increased the risk of rehospitalization. 

In the U.S.A., Prince (23) examined the predictors of 
inpatient readmission within three months of psychi-
atric hospital discharge of patients with a diagnosis of 
schizophrenia. He found that interventions addressing 
service continuity, symptom education and daily struc-
ture of activities were effective in preventing rehospi-
talization only among individuals with four or more 
prior hospitalizations. However, as a recent review of 
methods reducing hospital readmission in depression 
and schizophrenia shows (24), patients with schizo-
phrenia or mood disorders often fail to continue treat-
ment after hospital discharge, with as many as one third 
to one half of hospitalized patients with schizophrenia 
or related disorders missing their first scheduled outpa-
tient appointment after hospital discharge. 

In Israel, however, information on the risk factors for 
rehospitalization and for continuity of care is limited, 
whereas such information is very necessary for correct 
allocation of resources for psychiatric services (25). The 
aim of the present study was therefore to examine in Israel 
a) the association between continuing care and time to 
rehospitalization; and b) the predictors of time to first out-
patient contact after discharge from psychiatric hospital.

PATIenTS And MeThodS
ReSeARCh SeTTIng
The setting for this study was a state psychiatric hospital 
in Tirat Carmel, Israel. The mental health center has 228 

beds: 24 for adolescents, 144 for acute patients and 60 
for long-stay patients. All patients are referred, after dis-
charge, to the hospital-affiliated clinics or to one of the 
public mental health clinics of the Health Maintenance 
Organization (HMOs). The hospital serves a catchment 
area with a mixed lower and middle income population 
of about 600,000. 

dATABASe And STudy PoPulATIon
The data on all hospitalizations of patients aged 18 years 
and above discharged from the Tirat Carmel psychi-
atric hospital between January 1, 2006, and December 
31, 2006 (N=908) were extracted from the hospital 
records. For each hospitalization, demographic, clini-
cal and administrative data were extracted. A 6-month 
follow-up since the first discharge during this period 
(“key discharge”) was performed individually for each 
patient for psychiatric rehospitalization (data from the 
National Register of Psychiatric Hospitalizations) and/
or outpatient aftercare. Data on outpatient visits were 
extracted from the administrative databases of all psy-
chiatric clinics in the catchment area (not including 
private psychiatrists). The Institutional Review Board 
approved the study protocol.

STudy vARIABleS
The main outcome measures were time to rehospital-
ization and time to first visit in mental health clinics 
within 180 days of key discharge. Predictor variables 
included age at key discharge, gender, primary diag-
nosis at key discharge, duration of the key hospitaliza-
tion, total number of psychiatric hospitalizations until 
the key hospitalization, key discharge after daycare 
or not and making or not an outpatient visit within 
180 days of key discharge. The diagnoses according 
to ICD-10 were: organic brain disorder (F0-F9), drug 
and alcohol dependence {F10-F19), schizophrenia or 
other psychosis (F20-F29), affective disorder (F30-
F39), neurotic disorders (F40-F48) and personality 
disorders (F60-F69).

STATISTICAl AnAlySIS
A Cox regression allowed constructing a multi-factorial 
prediction model for time to readmission and time to 
outpatient first visit within 180 days from key discharge, 
controlling for various independent variables, which 
were entered simultaneously in the analysis. 

Data analyses were performed using SPSS/PC ver-
sion 15.0 (SPSS Inc, Chicago, IL).
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ReSulTS
PATIenT ChARACTeRISTICS
The analysis was carried out on the sample of 908 patients, 
60% males. The most common diagnostic category was 
schizophrenia or other psychosis (589 patients; 68%), 
followed by organic brain disorder (92 patients; 11%), 
and affective disorder (72 patients; 8%). The remaining 
diagnostic groups - neurotic disorders, personality disor-
ders and drug and alcohol dependence – altogether com-
prised 115 patients (13%). A relatively large percentage of 
patients (40%) had a history of four and more psychiatric 
hospitalizations prior to the key discharge. The propor-
tion of discharges after a key hospitalization of more than 
one year was 1.5%. The duration of the key hospitaliza-
tion was less than 40 days for 61 % of the patients and the 
median was 29 days; 29% of the patients were discharged 
after a daycare period. 

Within 180 days of their key discharge, 267 patients 
(29%) were rehospitalized. There were significantly fewer 
readmissions among those who visited a clinic (22%) 
than among those who did not (40%) (χ2 = 37.42, df = 1, 
p=.000). Over the same period 535 patients (59%) made 
contact with an aftercare mental health clinic. The per-
centage was higher (66%) among patients with schizo-
phrenia or affective disorders than among others. Only 
35.8% of those who did not make contact with the clinic 
had a history of four or more hospitalizations.

PRedICTIng TIMe To ReAdMISSIon
We then examined the predictors of time to readmis-
sion while controlling simultaneously for the effect of 
each variable (Cox regression). The fact that a patient 
visited a mental health clinic after discharge was found 
to be related to longer time between key discharge and 
next hospitalization (p=0.000) (Figure 1). We did not 
relate to the number of visits to the clinic after discharge 
because patients with earlier rehospitalization have of 
course a smaller number of visits until rehospitalization 

 N
Odds 
ratio*

95% 
confidence 
interval  p

Age     0.179

Up to 25 years 125 1.25 0.85 - 1.83 0.257

26 to 45 years 364 1.00

45 to 65 years 269 0.93 0.69 - 1.24 0.622

66 years or more 110 0.66 0.40 - 1.10 0.111

Gender      0.378

Male 519 1.13 0.86 - 1.47  

Female 349 1.00  

Diagnosis      0.473

Schizophrenia or other psychosis 589 1.00    

Affective Disorder 72 0.69 0.38 - 1.25 0.223

Neurotic Disorder 38 0.73 0.33 - 1.59 0.430

Personality Disorder 24 0.92 0.40 - 2.09 0.837

Drugs and Alcohol 53 1.12 0.68 1.85 0.659

Organic Disorder 92 1.38 0.84 - 2.27 0.209

Duration of key Hospitalization (days)      0.873

1 - 40 532 1.02 0.77 - 1.36

41 + 336 1.00

Number of Previous Hospitalizations 0.000

0 227 1.00

1-3 285 1.88 1.23 - 2.87 0.004

4+ 356 3.97 2.64 - 5.98 0.000

Index Discharge after Daycare     0.845

No 616 1.03 0.76 - 1.40  

Yes 252 1.00  

Visit to Clinic after Index Discharge      0.000

No 352 1.00

Yes 516 0.40 0.31 - 0.51

Total 868      

Table 1. Cox regression results for predictor variables of 
readmission within 180 days from discharge

* A value smaller than 1 indicates a longer time to rehospitalization

Figure 1. Time to readmission within 180 day of key discharge 
(Cox regression) according to use (yes or no) of mental health 
clinics during the follow-up*

* Use (yes or no) of mental health clinics relates to at least one 
visit within 180 days of key discharge or till first readmission (if the 
patients were rehospitalized).
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and vice-versa. As shown in Table 1, another significant 
predictor of time to psychiatric readmission within 180 
days of key discharge was the number of psychiatric 
hospitalizations prior to the key hospitalization, with 
time to readmission decreasing when the number of 
previous hospitalizations increased (p=0.000). In con-
trast, the remaining variables (age, gender, diagnostic 
category, duration of the key hospitalization, and dis-
charge after a daycare period) were not significantly 
related to time to rehospitalization.

PRedICTIng TIMe To fIRST ouTPATIenT PoST-dISChARge vISIT 
The Cox regression results in Table 2 show that gender, 
diagnostic category and key discharge after a daycare 

period were significant predictors of time to first outpa-
tient visit within 180 days of key discharge. Specifically, 
males visited outpatient clinics significantly earlier than 
female patients (Hazard ratio = 1.21, p=0.043). Compared 
to patients diagnosed with schizophrenia, patients having 
a diagnosis of drug or alcohol dependence (Hazard ratio = 
0.36, p<0.0001) and those with a diagnosis of organic brain 
disorder (Hazard ratio = 0.50, p<0.001) visited a clinic 
significantly later during the follow-up period. Patients 
with a diagnosis of affective disorders were very similar 
to patients with schizophrenia. In addition, patients who 
were discharged from the hospital after a daycare period 
visited an outpatient clinic significantly later than those 
who were not in daycare (Hazard ratio = 0.72, p<0.002). 

dISCuSSIon
The present study shows that in Israel, like in other 
countries (24, 26), making contact with a mental health 
clinic after discharge from psychiatric hospitalization is 
related to later rehospitalization, i.e., continuity of men-
tal health care enhances tenure of psychiatric patients in 
the community. Interventions enhancing such a contact 
could reduce the burdens and hazards of untreated men-
tal disorder. A proposed solution is systems integration 
(27). The integration of inpatient and outpatient services 
could be a more cost-effective pathway of reintegration 
of psychiatric patients in the community than their 
standing separately (28).

Visiting an aftercare clinic earlier was found to be 
associated with male gender, while a diagnosis of organic 
disorder, drug or alcohol dependence was associated with 
later contact with aftercare clinic than a diagnosis of 
schizophrenia or affective disorders. One could thus have 
expected less rapid rehospitalization among patients with 
schizophrenia or affective disorders. On the other hand, 
one could have assumed a more rapid rehospitalization 
among these patients due to the severity of their disease. 
The conjunction of these two factors may explain why 
no association was found between a diagnosis of schizo-
phrenia or affective disorders and rehospitalization. It is 
worthwhile to point out that, even when the adherence to 
aftercare is the highest (among patients with schizophre-
nia or affective disorders), about one third does not reach 
an outpatient clinic within six months from discharge 
and thus an effort should be made to reach out to them. 

As mentioned in the Introduction section, Thompson 
(7) discovered that referral to aftercare was found to be 
associated with a greater risk of rehospitalization. In his 

  N
Odds 
ratio*

95% 
confidence 
interval  p

Age     0.165

Up to 25 years 125 0.90 0.69 - 1.18 0.464

26 to 45 years 364 1.00

45 to 65 years 269 1.14 0.92 - 1.40 0.222

66 years or more 110 0.80 0.56 - 1.14 0.213

Gender      0.043

Male 519 1.21 1.01 - 1.46  

Female 349 1.00  

Diagnosis      0.000

Schizophrenia or other psychosis 589 1.00    

Affective Disorder 72 1.09 0.79 - 1.49 0.609

Neurotic Disorder 38 0.66 0.40 - 1.09 0.103

Personality Disorder 24 0.74 0.42 - 1.29 0.288

Drugs and Alcohol 53 0.36 0.21 0.59 0.000

Organic Disorder 92 0.50 0.34 - 0.75 0.001

Duration of key Hospitalization (days)      0.900

1 - 40 532 0.99 0.81 - 1.21

41 + 336 1.00

Number of Previous Hospitalizations 0.740

0 227 1.00

1-3 285 1.02 0.80 - 1.30 0.860

4+ 356 0.94 0.73 - 1.21 0.640

Index Discharge after Daycare     0.002

No 616 0.72 0.58 - 0.88  

Yes 252 1.00  

Total 868      

Table 2. Cox regression results for predictor variables of 
visiting a clinic within 180 days from discharge

* A value smaller than 1 indicates a longer time to make contact with a clinic
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study, only 16% were offered aftercare within six months of 
discharge. This small referral rate may indicate that referral 
reflects severity of illness requiring continuity of treatment 
as determined by the referring specialist. In our study, on 
the contrary, practically all patients were referred to after-
care and what we examined was compliance to aftercare 
on the part of the patient, which may reflect cooperation 
and motivation for treatment, leading to continuity of 
treatment and thus to less rehospitalization. 

Surprisingly, those who were discharged after daycare 
following hospitalization, in contrast to those discharged 
directly after the inpatient episode, had a greater prob-
ability of discontinuing contact. The possible explanation 
for this finding is that they might have mistakenly felt 
that they did not need any additional aftercare. 

The obtained results may have important implica-
tions for policymakers in the context of the Mental 
Health Insurance Reform being currently conducted 
in Israel. Until now, the responsibility for treat-
ment of mentally ill individuals was shared between 
the Government (Ministry of Health) and Health 
Maintenance Organizations (HMOs). The Reform 
aims to integrate all mental health services under the 
umbrella of one single organization, the HMOs. This 
transfer of responsibility for mental health treatment 
from the State to HMOs may improve service continu-
ity and thus reduce rehospitalization, as shown in the 
present study. An underlying reason is that a single pay-
master (the HMO) has the obvious financial interest to 
ensure continuity of care, i.e., savings from prevented or 
reduced rehospitalizations. 

A limitation of this study is that we were unable to 
receive data on aftercare visits to private psychiatrists 
practicing in the area and, thus, the total number of post-
discharge contacts with mental health professionals could 
be slightly underestimated. Another limitation is that the 
socio-economic status of the patients was not available in 
the databases we used, while it has been shown that it may 
affect rehospitalization and continuation of care (29, 30). 
No data were available either about severity of disease or 
compulsory admission, which could be relevant factors.

In conclusion, our findings suggest that psychiatric 
rehospitalization is associated with discontinuity of con-
tact with psychiatric services but not with diagnosis. 

Acknowledgments 
Dr. A.M. Ponizovsky was supported in part by the Ministry of Immigrant 
Absorption of Israel. The authors wish to thank Mrs. Lily Cohen, Tirat Carmel 
Mental Health Center, and Mr. Yaakov Krayzman, Ministry of Health, Jerusalem, 
for their assistance with data collection.

References
Wierdsma A, Mulder C, de Vries S, Sytema S. Reconstructing continuity 1. 
of care in mental health services: A multilevel conceptual framework. J 
Health Serv Res Policy 2009; 14:52-57. 
Grossman LS, Harrow M, Rosen C, Faull R, Strauss GP. Sex differences 2. 
in schizophrenia and other psychotic disorders: A 20-year longitudinal 
study of psychosis and recovery. Compr Psychiatry 2008;49:523-529.
Saarento O, Kastrup M, Lönnerberg O, Göstas G, Muus S, Sandlund 3. 
M, et al. The Nordic Comparative Study on Sectorized Psychiatry: 
Patients who use only psychiatric in-patient care in comprehensive 
community-based services - a 1-year follow-up study. Acta Psychiatr 
Scand 1998;98:98-104. 
Pfeiffer SI, O’Malley DS, Shott S. Factors associated with the outcome of 4. 
adults treated in psychiatric hospitals: A synthesis of findings. Psychiatr 
Serv 1996;47:263-269. 
Bruffaerts R, Sabbe M, Demyttenaere K. Effects of patient and health-5. 
system characteristics on community tenure of discharged psychiatric 
inpatients. Psychiatr Serv 2004;55:685-690.
Rabinowitz J, Lichtenberg P, Kaplan Z, Mark M, Nahon D, Davidson 6. 
M. Rehospitalization rates of chronically ill schizophrenic patients 
discharged on a regimen of risperidone, olanzapine, or conventional 
antipsychotics. Am J Psychiatry 2001;158:266-269.
Thompson EE, Neighbors HW, Munday C, Trierweiler S. Length of stay, 7. 
referral to aftercare, and rehospitalization among psychiatric inpatients. 
Psychiatr Serv 2003;54:1271-1276.
Kolbasovsky A, Reich L, Futterman R. Predicting future hospital 8. 
utilization for mental health conditions. J Behav Health Serv Res 
2007;34:34-42.
Lin CH, Chen YS, Lin CH, Lin KS. Factors affecting time to 9. 
rehospitalization for patients with major depressive disorder. Psychiatry 
Clin Neurosci 2007; 61:249-254.
Hamann J, Cohen R, Leucht S, Busch R, Kissling W. Shared decision 10. 
making and long-term outcome in schizophrenia treatment. J Clin 
Psychiatry 2007;68:992-997.
Ginsberg G, Lerner Y, Mark M, Popper M. Prior hospitalization and age 11. 
as predictors of mental health resource utilization in Israel. Soc Sci Med 
1997; 44:623-633. 
Solomon P, Davis J, Gordon B. Discharged state hospital patients’ 12. 
characteristics and use of aftercare: Effect on community tenure. Am J 
Psychiatry 1984;141:1566-1570.
Patel NC, Crismon ML, Pondrom M. Rehospitalization rates of patients 13. 
with bipolar disorder discharged on a mood stabilizer versus a mood 
stabilizer plus an atypical or typical antipsychotic. J Beh Health Serv Res 
2005;32:438-445.
Lin CH, Chen CC, Wang SY, Lin SC, Chen MC, Lin CH. Factors affecting 14. 
time to rehospitalization in Han Chinese patients with schizophrenic 
disorder in Taiwan. Kaohs J Med Sci 2008;24:408-414. 
Wasylenki D, Goering P, Lancee W, Fischer L, Freeman SJ. Psychiatric 15. 
aftercare in a metropolitan setting. Can J Psychiatry 1985;30:329-336. 
Boydell KM, Malcolmson SA, Sikerbol K. Early rehospitalization. Can J 16. 
Psychiatry 1991;36:743-745. 
Mann NA, Tandon R, Butler J, Boyd M, Eisner WH, Lewis M. 17. 
Psychosocial rehabilitation in schizophrenia: Beginnings in acute 
hospitalization. Arch Psychiatr Nurs 1993;7:154-162.
Klinkenberg WD, Calsyn RJ. Predictors of psychiatric hospitalization: A 18. 
multivariate analysis. Adm Policy Ment Health 1998;25:403-410.
Dincin J, Wasmer D, Witheridge TF, Sobeck L, Cook J, Razzano L. 19. 
Impact of assertive community treatment on the use of state hospital 
inpatient bed-days. Hosp Com Psychiatry 1993;44:833-838.
Eldon Taylor C, Lopiccolo CJ, Eisdorfer C, Clemence C. Best practices: 20. 
Reducing rehospitalization with telephonic targeted care management 
in a managed health care plan. Psychiatr Serv 2005;56:652-654.



267

ALexANDeR GRINSHPOON eT AL.

Owen C, Rutherford V, Jones M, Tennant C, Smallman A. Psychiatric 21. 
rehospitalization following hospital discharge. Community Ment Health 
J 1997;33:13-24. 
Grinshpoon A, Ponizovsky AM. The relationships between need 22. 
profiles, clinical symptoms, functioning and the well-being of inpatients 
with severe mental disorders. J Eval Clin Pract 2008;14:218-225.
Prince JD. Practices preventing rehospitalization of individuals with 23. 
schizophrenia. J Nerv Ment Dis 2006;194:397-403.
Bridge JA, Barbe RP. Reducing hospital readmission in depression and 24. 
schizophrenia: Current evidence. Curr Opin Psychiatry 2004;17:505-511.
Ginsberg G, Lerner Y, Mark M, Popper M. Prior hospitalization and age 25. 
as predictors of mental health resource utilization in Israel. Soc Sci Med 
1997;44:623-633.
Druss B, Rosenheck R. Evaluation of the HEDIS measure of behavioral 26. 

health care quality. Health Plan Employer Data and Information Set. 
Psychiatr Serv 1997;48:71-75.
Durbin J, Goering P, Streiner DL, Pink G. Does systems integration 27. 
affect continuity of mental health care? Adm Policy Ment Health 
2006;33:705-717. 
Tyrer P. The future of specialist community teams in the care of those 28. 
with severe mental illness. Epidemiol Psichiatr Soc 2007;16:225-230.
Levinson D, Lachman M, Lerner Y. The SES setting of psychiatric 29. 
hospitalization in Israel. Soc Psychiatry Psychiatr Epidemiol 2006;41:364-
368.
Stahler GJ, Mennis J, Cotlar R, Baron DA. The influence of neighborhood 30. 
environment on treatment continuity and rehospitalization in dually 
diagnosed patients discharged from acute inpatient care. Am J 
Psychiatry 2009;166:1258-1268.


