
Vol.:(0123456789)1 3

Social Psychiatry and Psychiatric Epidemiology (2019) 54:861–870 
https://doi.org/10.1007/s00127-018-1650-7

ORIGINAL PAPER

Five-year rehospitalization experience of a state-wide cohort 
of persons with schizophrenia

Christopher G. Hudson1 

Received: 20 April 2018 / Accepted: 12 December 2018 / Published online: 2 January 2019 
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Purpose This study has the objective of assessing the psychiatric rehospitalization experience of a large cohort of persons 
with schizophrenia and modeling the effects of personal and systemic conditions on rehospitalization risk.
Methods The study employs a secondary analysis of US data from Massachusetts’ casemix database of all patients discharged 
from acute general hospital units. It focuses on 11,291 patients during 1994–2000 who were discharged from acute adult 
psychiatric units. Predictors used include basic demographics, length of stay, continuity of care with doctors and facilities, 
diagnoses, discharge referral, type of insurance, and distance to and selected socioeconomic characteristics of the patient’s 
home zip code. Data are analyzed with descriptive statistics and modeled with the Cox proportional hazard model. The model 
was assessed through split-half reliability testing, the generalized R2, and Harrell’s Concordance Index.
Results Overall, 13.4% of patients were rehospitalized within 1 month; 38.9% within 1 year; and 64.1% within 5 years. 
Predictors that are most strongly associated with lower rehospitalization rates include continuity of care, discharge to a 
chronic hospital, and density of home zipcode, whereas discharge to another acute psychiatric unit had the greatest effect on 
increasing risk of rehospitalization. Overall the Cox model has generalized R2 of 0.343 and a Concordance Index of 0.734.
Conclusions The results highlight the need to enhance the continuity of the relationships with providers, whether these are 
with the assigned psychiatrists or other therapists and case managers, as well as workplace issues involving staff turnover 
and hospital assignment and admitting policies.
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Introduction

The deinstitutionalization of inpatient psychiatric care has 
been an ongoing and contentious issue, one with multiple 
dimensions [1]. As these policies are pursued and hospi-
talization levels are minimized, rehospitalization following 
failures in community mental health placements has grown 
in importance. One of the groups most affected are those 
with schizophrenia who are known to be among the most 
disabled with some of the highest rehospitalization rates 
[2]. Although the rehospitalization experience of persons 
with schizophrenia has been widely researched, the results 
of these studies, with some exceptions, have not been cumu-
lative. This is due to a remarkable diversity of definitions, 

samples, predictor and outcome variables, and analyti-
cal techniques used. These include the virtual absence of 
reports of statistics on the goodness-of-fit and predictability 
of models estimated, thus, preventing adequate assessment 
and comparison across studies. This study, thus, aims to 
address several of these problems in an examination of the 
rehospitalization experience of persons with schizophrenia 
over a 5-year period in a major US state.

Understanding and predicting rehospitalization are 
needed for both direct practice as well as planning and pol-
icy development. Determination of discharge readiness and 
discharge service plans requires an assessment of the risks 
for future relapse. Assessment of need for future hospitali-
zation also has implications for the allocation of resources 
both for inpatient and community mental health services. 
These include the determination of the types and intensity 
of community services that are needed for patients to be 
discharged. In addition, strategies for linking hospital and 
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community services are also dependent on the level of rehos-
pitalization risk.

Background

Research on psychiatric rehospitalization in general has been 
remarkably varied in respect to the samples studied, the sets 
of outcome measures and predictors tested, analytical proce-
dures, and the inclusion of interventions and other manipu-
lable variables. Thus, results have varied dramatically as 
well. For this reason, it is not possible to either statistically 
aggregate these findings in a meta-analysis, nor even in a 
systematic review. However, an examination of 16 key stud-
ies published since 1990 on the rehospitalization of persons 
specifically with schizophrenia or schizoaffective conditions 
illustrates the methodological diversity employed, as well as 
an identification of several emerging themes in the results of 
this body of research.

The samples employed in prior research derive from a 
variety of national contexts, most notably Australia [3, 4], 
China [5], Denmark [6, 7], Germany [8–10], Japan [11], 
New Zealand [12], the UK [13–15], and the US [16], and 
include several studies [17, 18] that involve multi-national 
comparisons. Samples are of two types, those based on 
national or state registers, and those based on discharges 
from hospitals or clinics, typically, a single hospital or its 
outpatient clinic, but in a few cases, up to three. Whereas the 
case register studies included substantial samples of between 
451 and 25,913 discharges, the samples from hospital and 
clinic studies typically ranged between 44 and 382 patients. 
Most of the hospital studies employed only availability sam-
pling; however in a few cases, case control and matching 
procedures were used to facilitate comparisons between 
those with usual versus alternative treatments. In most cases 
no specific interventions were tested; however, occasionally 
follow-up programs such as an integrated treatment program 
were compared with standard medication follow-up [9], or 
in some other studies, alternative psychotropics were com-
pared [5, 12].

In respect to outcomes, most of this research has exam-
ined the occurrence of rehospitalization within one or more 
time frames, most commonly 2 or 5 years, and in the case of 
national registers, sometimes over as long as 20 years [17]. 
These and other studies sometimes also included total or 
percent of time rehospitalized, number of rehospitalizations, 
as well ratings and scores from various psychopathologi-
cal, lifestyle, and functioning scales. In one report, the time 
frame of rehospitalization was not specified [11].

Most of the research consisted of retrospective natu-
ralistic studies, either employing secondary analyses, or 
newly collected data in the case of some of the single-
facility studies. Although a minority of these studies were 

restricted to describing rehospitalization rates, most also 
sought to uncover the relative contributions of various 
demographic, clinical, family, and treatment variables. 
In addition to basic demographics, variables examined 
include age of initial onset, treatment compliance, and 
various indicators of severity such as previous hospitali-
zations. Other clinical variables and scales included meas-
ures of life skills, cognition, insight, and social function-
ing. In a few, the compulsory or voluntary nature of the 
index hospitalization was examined [10]. Overlap between 
studies of the sets of variables has been minimal, except in 
the case of basic demographics such as age, sex, marital 
status, and the like.

Only about half of the studies employed Cox regression, 
designed for modeling time to event data, such as time from 
discharge to rehospitalization, a proxy for relapse. How-
ever, none of these reported any goodness-of-fit or overall 
predictability indices such as any adaptation of R2 or the 
Concordance Index (CI). A substantial minority employed 
logistic regression which ignores the problem of censored 
data of those who remain free of the event of interest (rehos-
pitalization) by the time of data analysis. Individual studies 
sometimes employed procedures such as multiple regression, 
basic descriptive statistics, and in one case, Classification 
Analysis Regression Tree (CART) was used [8]. In general, 
the research has been undermined by serious methodological 
limitations such as the failure in the smaller studies, particu-
larly those with a single institution, to consider rehospitali-
zations in other institutions, leading to underestimates of the 
levels of rehospitalization.

Given the range of methodologies described here, it is not 
surprising that these studies have few results in common. 
When descriptive statistics on actual rehospitalization levels 
have been reported, they are often in the range of 43–50% 
for 1 year of follow-up; 49–58% for 2 years, and 50–82% 
within a 5-year period. Regarding the overall rehospitali-
zation experience, a few of the longer-term multi-national 
studies [18] identified patterns of progressive amelioration, 
that is, decreasing numbers and lengths of hospitalizations 
as the years of the illness have progressed. Frequently, meas-
ures of condition severity, including young age of onset, 
poor insight [19], lack of treatment adherence, and compul-
sory hospitalization have been found to be associated with 
shorter follow-up periods free of rehospitalization [2]. How-
ever, attempts to model the collective effects of various risk 
factors on rehospitalization of those with schizophrenia has 
met with only limited success due partly to the low levels of 
variation explained, when such statistics are even reported. 
For this reason, this study employs not only a procedure 
specifically designed for modeling time to event data, Cox 
regression, but also considers the overall goodness-of-fit of 
the estimated model. Specifically, this study aims to answer 
the following questions:
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1. What are the levels of rehospitalization of persons with 
schizophrenia, both in general and among selected sub-
groups?

2. What are the relative contributions that key personal 
and systemic conditions contribute to the level of risk 
of rehospitalization?

3. What is the overall predictability for hospitalization that 
can be accounted for by known individual and systemic 
risk factors?

Methodology

This project employs a secondary analysis with data from 
the US Massachusetts Case Mix hospitalization data base. 
Massachusetts state regulations (114.1 CMR 17.00) man-
date that each acute hospital provide state-designated data 
items on each discharge, including patient demographics, 
diagnoses, costs, insurance, utilization, measures of severity, 
meeting defined standards.

This is a state-wide register of episode level records for 
all patients who have been hospitalized in general hospitals, 
and is maintained by the Massachusetts Center for Health 
Information and Analysis. The specific data used in this 
project was a subset of records for all individuals with a 
primary or secondary diagnosis of schizophrenia who were 
hospitalized between 1994 and 2000 in any of the 45 general 
hospital acute psychiatric units in the state. Each of these 
episode records is linked together using an encrypted social 
security number, known as the Uniform Health Identifier 
Number (UHIN), that permits the de-duplication of these 
records to the level of the individual patient and thus, their 
anonymous tracking over the period of the project.

Sample

The primary sample consists of 11,291 patients, with one or 
more hospitalizations, who received an International Code 
of Diagnosis 9 (ICD-9) diagnostic code of schizophrenia, 
including the various subtypes (simple, disorganized, cata-
tonic, schizoaffective, schizophreniform, latent, other, and 
unspecified) within the 295 code during the 1994–2000 
period. Key demographics and other characteristics of the 
sample are summarized in Table 1. This file was randomly 
split into two files to permit split-half reliability testing for 
the model computed.

This sample was selected from the case mix data base 
records for 1994–2000 which included 5.2 million epi-
sode records for 1.8 million individuals. Of these episodes, 
467,056 were treated on psychiatric units, and 444,993 or 
95.3% of these had valid UHIN numbers required for the 
examination of rehospitalization, 53,119 of which were asso-
ciated with a diagnosis of schizophrenia. These episodes 

represented 11,418 distinct individuals, out of which 11,291 
or 98.9% were selected for inclusion in this study. Those 
rejected included those who died, or otherwise had incom-
plete data. The selected predictors included only those with 
substantially complete data, thus, no special treatment of 
missing data was required.

Variables and their measurement

Predictors were selected from those available in the case mix 
database and which were reported from prior research to be 
associated with psychiatric rehospitalization. The initial list 
of potential variables was then reduced further as a result of 
preliminary bivariate analyses and initial iterations of the 
Cox algorithm. These variables include those pertinent to 
patient demographics and diagnosis; distance to their home 
communities (zipcode) and its socioeconomic characteris-
tics; and type of treatment. Demographic predictors include 
race, age, and sex. Diagnoses available from the Massachu-
setts case mix database include both primary and second-
ary ICD-9 co-morbid psychiatric diagnoses dichotomously 
recorded (1/0) for selected three-digit ICD-9 psychiatric 
diagnoses. Distance in miles to home zip code, as a meas-
ure of geospatial service access, was derived by computing 
the straight-line Euclidian distance between the centroids 
of the hospital and home zip codes. Socioeconomic status 
of the home community was based on STF-3C data from 
the 2000 US census on the educational, occupational, and 
income profile of the home zip code, and this is presented 
in detail in an earlier published study by the author [20].

Service variables include mean length of stay, time to 
next psychiatric hospitalization, prior medical (non-psychi-
atric) hospitalizations, and proportion of changes in facility 
and doctor over the course of recorded hospitalizations as 
measures of service continuity. These two continuity indices 
were defined and computed as the proportion of the total epi-
sodes for the patient for which a subsequent hospital episode 
involved a repeated doctor or facility. In the case of those 
with only one psychiatric episode, the mean index value of 
all cases with multiple episodes was used, in lieu of case 
deletion, as an interpolated projection to minimize the loss 
of valid cases. For descriptive purposes, these indices are 
recoded as dichotomous variables in Table 2; however, they 
are retained as continuous indices for the purposes of the 
Cox regression analysis.

Data reliability

Analyses of administrative data are often confronted with 
questions about data reliability, especially when such data 
are obtained through multiple sources. In this case, several 
studies have been conducted, both by the author and by the 
Massachusetts Center for Health Information and Analysis, 
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Table 1  The sample—persons 
with schizophrenia (ICD-9 295), 
hospitalized in acute psychiatric 
units in Massachusetts, 
1994–2000 (n = 11,291)

Percentage rehospitalized are calculated only for persons with a primary or secondary diagnosis of schizo-
phrenia (ICD-9 295), who were not transferred on same day as discharge, and who were hospitalized on 
psychiatric units. It excludes those deceased at time of discharge. Percentages are only calculated for those 
persons for whom follow-up data were available for a minimum of the full 30 day, 1 year, or 5 years time 
frames
a Not all patients had co-morbid conditions, thus, percentages do not total to 100%

Selected predictors n Percentage

Gender
 Female 5077 45.0
 Male 6214 55.0

Race
 Asian/Pacific American 193 1.7
 Black 1117 9.9
 Caucasian 8542 75.7
 Hispanic 620 5.5
 Other 819 7.3

Age
 Under 18 216 1.9
 19–34 3344 29.6
 35–49 4404 39.0
 50–64 2054 18.2
 65 + 1273 11.3

Co-morbid diagnoses (ICD-9)a

 Affective disorder (ICD-9 296) 1208 10.7
 Alcohol dependence (303) 1065 9.4
 Depression (300.4) 134 1.2
 Personality disorder 301 759 6.7
 Drug dependence/abuse 304–305 1167 10.3
 Any two co-morbid diagnoses 1091 9.7
 Any 3 + co-morbid diagnoses 357 3.2

Number prior medical (non-psych) hospitalizations
 None 8493 75.2
 1–2 2193 19.4
 3 + 605 5.4

Length of stay (days)
 7 or fewer 3939 36.6
 8–14 3934 36.5
 15 or more 2894 26.9

Type of hospital
 Community 7623 67.5
 Teaching 3668 32.5

Mean SD

Continuity of care
 Of doctor 0.638 0.441
 Of facility 0.800 0.353

Length of stay (days) 14.73 16.66
Mean total MH episodes, 1994–2000 2.81 3.96
Home zip code SES Z scores − 0.380 0.817
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Table 2  Percentage of 
persons with schizophrenia 
rehospitalized, by selected 
demographic, diagnostic, 
service, and community 
predictors (n = 11,291)

See note for Table 1. Probabilities tested with the F test
*p < 0.05
**p < 0.01
***p < 0.001

Predictor n Percentage rehospitalized

30 days 1 year 5 years

Gender
 Female 5077 13.4 38.6 64.0
 Male 6214 13.4 38.2 64.1

Race
 Asian/Pacific American 193 16.1 35.2 66.0
 Black 1117 12.1 35.0 57.8
 Caucasian 8542 13.5 39.5 65.5
 Hispanic 620 16.8 40.5 65.1
 Other 819 11.6* 30.5*** 54.9***

Age
 Under 18 216 12.1 32.8 53.6
 19–34 3344 14.3 39.9 66.8
 35–49 4404 13.6 39.4 65.7
 50–64 2054 12.5 36.0 61.8
 65 + 1273 12.4 35.2** 53.5***

Co-morbid diagnoses (ICD-9)
 Affective disorder (ICD-9 296) 1208 14.6 35.9 64.6*
 Alcohol dependence (303) 1065 13.1 42.2** 72.0***
 Depression (300.4) 134 12.7 35.6 60.5
 Personality disorder (301) 759 17.2*** 45.6*** 67.5
 Drug dependence/abuse (304–305) 1167 14.1 42.5** 69.1***
 Any two co-morbid diagnoses 1091 13.4 38.0 68.7
 3 + co-morbid diagnoses 357 18.6 39.6 68.3

Number prior medical (non-psych) hospitalizations
 None 8493 13.2 37.8 63.7
 1–2 2193 13.9 39.2 66.1
 3 + 605 14.9 43.8* 65.7

Length of stay (days)
 7 or fewer 3939 14.1 39.1 66.1
 8–14 3934 13.3 39.8 65.8
 15 or more 2894 12.8 35.8** 59.9***

Type of hospital
 Community 7623 13.8 38.8 64.1
 Teaching 3668 12.7 37.5 64.0

Continuity of care
 Of doctor: above mean 6630 10.8 24.4 35.9
  below mean 4661 21.4*** 66.2*** 97.1***

 Of facility: above mean 8244 10.9 30.3 55.0
  below mean 3047 26.3*** 67.4*** 95.6***

Home zip code SES Z scores
 Lower third 2492 13.1 38.1 64.5
 Middle third 6918 13.5 38.9 65.1
 Upper third 534 14.2 42.7 59.2

Total 11,291 13.4 38.9 64.1
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which provide evidence of the data’s reliability in crucial 
areas. The reliability of the data on age, sex, and race was 
assessed by this researcher through an analysis of the con-
sistency of these fields across multiple hospitalizations of 
the same individuals. These analyses demonstrated very high 
levels of reliability or interrater agreement among the three 
separate doctors for a subgroup of patients with at least three 
hospitalizations within any 3-month time span. Agreement 
about sex, age, and racial affiliation was all very high, 0.93 
or above [21]. A parallel procedure was used to examine 
agreement between separate facilities as to patients’ diag-
noses. Substantial reliability, using the Kappa index, was 
found for schizophrenia (0.74), and moderately strong reli-
abilities were found for affective disorders (0.54), adjustment 
reaction (0.48), and alcohol dependence (0.59). Although 
there have been serious criticisms of psychiatric diagnostic 
systems such as the ICD-9 [22], other studies have found 
good levels of reliability [23].

Analysis and modeling

Initial data preparation of the database involved the transfer 
and definition of the seven annual files and variable trans-
formations, as well as the merging, re-sorting, and selec-
tion of relevant psychiatric cases. Psychiatric cases were 
identified by the placement of an individual on a regular 
psychiatric or a psychiatric intensive care unit. Sequence 
variables of only psychiatric admissions were then initially 
computed for each individual year. All of the files were 
then merged into a master file of 5.2 million records and re-
sorted, and a new overall sequence variable for psychiatric 
admissions was computed using lag transformations. Other 
lag variables were created, such as days between successive 
stays, which included data from the same patients over the 
7 years studied. After a dataset of 11,291 individuals with a 
diagnosis of schizophrenia was selected from all records of 
patients with an initial hospitalization on a psychiatric unit 
(see “Sample”), transformations of the various indices used 
were finalized. This included computation of the continuity 
of facility and doctor indices, distance from home zipcode 
to hospital, number of previous medical hospitalizations, 
and a standardized index of the socioeconomic status of the 
home zipcode, based on income, mean education, and occu-
pational profile of the home zipcode (see “Variables and 
their measurement”).

Descriptive statistics for 1 month, 1 year, and 5-year 
rehospitalization rates were computed, based on all the sub-
sets of patients who had periods of at least 1 month, 1 year, 
and 5-year remaining in the period of the dataset’s cover-
age. These were also computed for the categories of selected 
predictors.

Modeling the relative effect of the various predictors was 
completed with Cox regression, using SPSS Version 24.0. 

This procedure assumes independence of survival times, 
constant hazard ratios over time, and a multiplicative rela-
tionship between the predictors and the hazard (schizophre-
nia). Selected diagnostics were examined, for instance, sur-
vival curves based on key predictors. The primary dependent 
variable is the number of days from discharge from the 
patient’s index or first recorded hospitalization for schizo-
phrenia until subsequent psychiatric hospitalization within 
the Massachusetts system of general hospitals. A separate 
variable used in the Cox procedure records whether or not 
such a subsequent hospitalization actually occurred (1—
yes/0—no). Since the database did not include VA hospitals 
or those out of state, estimates of rehospitalization reported 
here can be expected to error on the low side. If there was 
no subsequent hospitalization, the case was coded as a ‘0’, 
otherwise, ‘1’ flagged the event of rehospitalization. In total, 
5559 or 49.2% of the cases had no subsequent rehospitali-
zation within the system of care examined. Non-significant 
predictors were deleted and a final model recomputed. Vali-
dation was completed on a split-half basis, with the devel-
opmental model computed on a randomly selected half of 
the data, and the same model recomputed on the remaining 
half of the data. In addition, Harrell’s Concordance Index 
(equivalent to the AUC, area-under-the-curve index) [24, 
25] was computed for both the development and testing sub-
sets of the dataset with a macro supplied by IBM-SPSS’s 
technical assistance, and the Generalized R2 was computed 
[24, 25], also with both subsets of the data, with the fol-
lowing formula on an Excel Spreadsheet: R2 = 1 − E (− LLR 
null − LLR fitted)/n).

Results

A key question of this study (#1) involves the levels of rehos-
pitalization of persons with schizophrenia, both in general, 
and among selected subgroups. Table 2 summarizes these 
results for three typically used time frames: 1 month, 1 year, 
and 5 years from initial recorded hospitalization. Overall, 
over an eighth or 13.4% of the patients were rehospital-
ized within 1 month of their discharge. Within 1 year, this 
rate approaches two-fifths or 38.9%, and within 5 years, it 
exceeds five-eighths or 64.1%. These aggregate rehospitali-
zation rates take into account only those patients for whom 
the period of follow-up was at least these specified peri-
ods. It also excludes any rehospitalizations in acute units 
within the Veteran’s Administration system, or outside of 
Massachusetts.

There are, however, statistically significant variations in 
the rates of rehospitalization depending on several of the 
predictors examined, ones that in general become more pro-
nounced the longer the follow-up period examined. Most 
disparate are differences based on whether patients had 
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continuity of care indices in the upper or lower halves of the 
patients. At the 5-year point, patients with relatively high 
continuity of assigned doctors had low rehospitalization 
rates (35.9%), whereas almost all those with low continu-
ity were rehospitalized (97.1%). Similarly, 55.0% of those 
with high continuity of facilities were rehospitalized within 
5 years, compared with 95.6% for those with low continu-
ity. Less pronounced but statistically significant, is some of 
the differences based on length of initial stay, race, age, and 
co-morbid diagnoses involving affective, alcohol, and drug-
dependence conditions. For example, those with short initial 
stays of seven or fewer days were rehospitalized 39.1% of 
the time within 1 year, and 66.1%, within 5 years, compared 
with patients with 15 or more days who were rehospitalized 
35.8% within 1 year and 59.9% of the time within 5 years. 
Also, patients who had either an ‘other’ or a ‘black’ des-
ignation for race had relatively low rehospitalization rates 
at the 5-year mark; those with affective, alcohol, or drug-
dependence comorbidities had elevated rehospitalization 
rates at the 5 years mark; and those under 18 or over 65 had 
relatively low 5-year rehospitalization rates. The remaining 
predictors involving gender, number of prior medical hos-
pitalizations, type of hospital (community vs. university), 
and SES of home zipcode did not display any statistically 
significant disparities in rehospitalization rates, although in 
some cases, differences were suggestive of possible effects.

The foregoing rates essentially represent the zero-order 
associations of the various predictors with the rehospitaliza-
tion event and are not controlled or adjusted for alternative 
explanations or predictors. For this reason, this study esti-
mated a multivariate Cox regression model to answer the 
remaining two questions, involving the relative contributions 
of key personal and systemic conditions, and the overall pre-
dictability of rehospitalization that can be accounted for by 
the available predictors (questions #2 and #3). The results of 
the estimated Cox model are summarized in Table 3. Many 
of the statistically significant effects uncovered here involve 
predictors that serve to minimize risk of rehospitalization. 
Most noteworthy is that of continuity of doctors seen over 
the hospitalization experience. For each standard devia-
tion increase in such continuity, there is a 1.424 standard 
deviation decrease in rehospitalization risk. This is also 
the case with continuity of facilities for which the size of 
the standardized effect is also large (B = − 0.699). A large 
effect (B = − 0.900) was also observed for population den-
sity of the patient’s home zip code in suppressing the risk 
of rehospitalization. Also statistically significant is the ten-
dency for those discharged to a rehabilitation hospital to be 
rehospitalized less frequently (B = − 0.475), as well as those 
sent to a specialty mental health facility (B = − 0.341). Other 
predictors served to increase the possibility of return to a 
psychiatric unit, particularly discharge or transfer to another 
short-term or acute hospital unit (B = 0.802). Statistically 

significant effects were also observed for the presence of a 
personality disorder (B = 0.197), receipt of public insurance 
(B = 0.143) and the number of previous medical hospitaliza-
tions (B = 0.069), all of which had modest effects in increas-
ing the possibility of psychiatric rehospitalization. Each of 
these effects, whether they diminished or increased the pos-
sibility of rehospitalization, is controlled or adjusted for the 
roles of each of the other predictors that were included in 
the final model reported here.

The final question of the study (#3) involving the overall 
predictability of the set of predictors considered is addressed 
by the various indices of goodness-of-fit and predictability 
reported in Table 3. The entire set of predictors accounts for 
just over a third of the variation in rehospitalization risk, 
both in the development (R2 = 0.343; p < 0.001) and the test-
ing subsets of the data  (R2 = 0.350; p < 0.001). The predict-
ability of the estimated model was similarly found to be at 
a moderate level, with a Harrell’s concordance C of 0.734 
for the development, and 0.740 for the testing subsets of the 
data. Thus, a statistically significant, though far from com-
pletely predictive model has been estimated based on the 
available predictors. It should be noted that a number of pos-
sible predictors were tested, but none of these contributed to 
a significant extent to the final model (see note in Table 3).

Discussion

The results of this study reveal that the rehospitalization 
rates for persons with schizophrenia in Massachusetts 
are comparable with those in other studies, particularly 
the 5-year rate which was found in this study to be 64%, 
compared with the range of 50–82% from the prior body 
of research. The data demonstrate that although these rates 
are substantial, the mean number of hospitalizations of 
2.81 during the 7 years suggests that the characterization of 
the ‘revolving door syndrome’ may be accurate only for a 
particularly disabled subgroup of this population, some of 
whom have had as many as 86 rehospitalizations. One of the 
most significant findings of this study is the powerful effect 
that continuity of care, on both the levels of the assigned 
doctor and the institution, has on minimizing relapse. It 
should be noted that this analysis does not permit specific 
conclusions about the causal nature of such predictors, in 
part because the continuity indices used in this study are 
based on the entire recorded period of a patient’s psychiat-
ric hospitalizations. Nonetheless, continuity of care can be 
interpreted as both existing partly prior to and as a concur-
rent characteristic of the pattern of psychiatric care, most 
likely in an ongoing interaction.

It is well known that persons with schizophrenia have 
substantial difficulties in maintaining relationships, thus, 
it is not unexpected that the highest rehospitalization rates 
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should be associated with low service continuity. To what 
extent do characteristics of the assigned therapist and institu-
tion, including training, personality, supports, administrative 
policies and practices, and other workforce issues, aggravate 
this pattern cannot be concluded from this data; however, 
it would seem likely that they contribute significantly. And 
the extent to which the breakdown of such relationships is 
a cause or consequence of relapse and rehospitalization is 
an open question. The high staff turnover rates no doubt 
contribute to a fragmentation of the helping relationship.

A similar pattern is revealed by this model when the out-
come or discharge disposition is considered as a predictor 

of rehospitalization. Whereas referral to home health, a spe-
cialty mental health program, IV drug therapy, or a chronic 
hospital all contribute to a minimization of rehospitalization, 
referral to another short-term or acute psychiatric unit has a 
dramatic effect in aggravating the risk of rehospitalization. 
Whether such a transfer is requested or demanded of the 
patient, such a dramatic break in the immediate treatment 
continuity contributes substantially to further relapse and 
rehospitalization.

Other contributors to rehospitalization risk, such as 
comorbidities involving substance abuse and poor socio-
economic conditions in the home neighborhoods, are not 

Table 3  Alternative models 
of community survival time 
without hospitalization of 
persons with schizophrenia, 
1994–2000 (n = 5605)

The above represents the development or training sample, substantially replicated with the testing sample. 
Variables tested on a preliminary basis but dropped from the final model are the following: source of refer-
ral, procedure: psychiatric testing/evaluation, psychiatric interviews, somatotherapy, individual psychother-
apy, other therapies, referral to psychiatric rehabilitation, alcohol/drug detox; zip code characteristics: rate 
SMI, urbanization, department MH coverage, housing affordability, poverty racial diversity; type of insur-
ance: managed care, HMO

Predictors B Exp(E) p

Number of previous medical hospitalizations 0.064 1.066 0.000
Continuity of facilities index − 0.720 0.487 0.000
Continuity of doctors index − 1.436 0.238 0.000
Outcome of patient’s hospitalization 0.000
 Discharge to home (reference cat.)
 Discharge / trans. to another ST hospital 0.843 2.323 0.000
 Discharge to skilled nursing facility − 0.263 0.768 0.010
 Discharge to ICF − 0.282 0.754 0.084
 Further C / Inpat or OPD − 0.053 0.948 0.756
 Discharge to home, under care HH agency − 0.283 0.754 0.007
 Left against medical advice 0.042 1.043 0.770
 Discharge for IV drug therapy − 0.367 0.693 0.018
 Discharge to chronic hospital − 0.722 0.486 0.031
 Discharge to mental health facility − 0.333 0.717 0.008
 Discharge to other − 0.061 0.940 0.498
 Discharge to rehab hospital − 0.575 0.563 0.160
 Discharge to rest home 0.076 1.079 0.771

Miles from home to hospital − 0.005 0.995 0.015
Type of primary insurance: public (1/0) 0.144 1.155 0.008
Type of primary insurance: none (1/0) − 0.249 0.780 0.002
Population density of home zip code − 0.899 0.407 0.003
Comorbid personality disorder (ICD-9 301) 0.193 1.213 0.010

Model statistics

− 2 log likelihood 35,453.8
Chi square 2424.3
df 20
Significance > 0.001
Generalized R2 0.343
Generalized R2—validation 0.350
Index of concordance (C) 0.734
Index of concordance (C)—validation 0.740
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unexpected. However, that rehospitalization risk is dimin-
ished by higher population densities of the home address 
may be counter-intuitive given the known tendency for such 
environments to aggravate the course of schizophrenia. One 
alternative explanation is that fewer community supports 
may be available in less dense communities, particularly 
those in rural areas.

One strength of this study is that it confirms that it is 
possible to account for a moderate degree of the variability 
in the rehospitalization rates of persons with schizophrenia 
and to predict likelihood of relapse. However, an important 
limitation is that the model leaves unexplained about two-
thirds of the variance in such experience, no doubt due to 
some combination of unmeasured biological, psychosocial, 
and socio-cultural and policy conditions, as well as per-
sonal choices, chance, and measurement error. For exam-
ple, the extent that community mental health services and 
resources are utilized after the initial hospitalization would 
no doubt contribute explanatory power to such a model, 
but unfortunately, information on such services (other than 
the outcome or discharge of the hospitalization episode) is 
not available in the casemix database that was used. Addi-
tional future research is needed which combines data from 
such administrative case registers with clinical data, over 
extended periods of time. Long-term research on psychi-
atric recovery suggests that time frames of 10–20 years or 
longer may be needed for those considered to be seriously 
and persistently mentally ill. In addition, studies focused on 
patterns of service delivery are needed, rather than simply 
on rehospitalization.

Perhaps one of the most important implications of the 
current results is the need for additional attention to the 
challenge of maintaining the continuity of the relation-
ships with providers, whether these are the assigned psy-
chiatrists or other therapists and case managers. This will 
require addressing a wide variety of problems, including 
staff turnover, staff assignment policies, and hospital and 
medical policies that lead to discontinuation of prior service 
relationships when a patient is rehospitalized.
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