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Abstract

Background The high rates of psychiatric re-hospitalizations (also termed “revolving door”) presents a “wicked
problem” which requires a systematic and holistic approach to its resolution. Israel's mental-health rehabilitation law
provides a comprehensive set of services intended to support the ability of persons with severe mental illness to rely
on community rather than in-patient facilities for their ongoing care needs. Guided by the Health Behavior Model, we
examined the relationship between psychiatric re-hospitalizations and the three Health Behavior Model factors (pre-
disposing factor: socio-demographic characteristics and health beliefs; enabling factor: personal and social/vocational
relationships facilitated by rehabilitation interventions and services; and need factor: outcomes including symptoms,
and mental health and functional status) among persons with severe mental illness receiving rehabilitation services.

Methods Logistic regression models were used to measure the association between re-hospitalization within a year
and variables comprising the three Health Behavior Model factors on the sample of consumers utilizing psychiatric
services (n=7,165). The area under the curve for the model was calculated for each factor separately and for all three
factors combined.

Results A total of 846 (11.8%) consumers were hospitalized within a year after the study began. Although muilti-
variable analyses showed significant associations between re-hospitalization and all three Health Behavior Model
factors, the magnitude of the model’s area under the curve differed: 0.61 (Cl1=0.59-0.64), 0.56 (CI=0.54-0.58), 0.78
(C1=0.77-0.80) and 0.78 (C1=0.76-0.80) for predisposing, enabling, need and the full three-factor Health Behavior
Model, respectively.

Conclusion Findings revealed that among the three Health Behavior Model factors, the need factor best predicted
re-hospitalization. The enabling factor, comprised of personal relationships and social/vocational activities facilitated
by interventions and services representing many of psychiatric rehabilitation’s key goals, had the weakest association
with reduced rates of re-hospitalization. Possible explanations may be inaccurate assessments of consumers’ personal
relationships and social/vocational activities by the mental healthcare professionals, problematic provider-consumer
communication on the consumers'involvement in social/vocational activities, or ineffective methods of facilitating
consumer participation in these activities. Clearly to reduce the wicked "revolving-door” phenomenon, there is a need
for targeted interventions and a review of current psychiatric rehabilitation policies to promote the comprehensive
integration of community rehabilitation services by decreasing the fragmentation of care, facilitating continuity
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of care with other healthcare services, and utilizing effective personal reported outcomes and experiences of consum-

ers with severe mental iliness.

Keywords Utilization of psychiatric rehabilitation, Severe mental illness, Health behavior model, Community-based

rehabilitation services

Background

Persons with severe mental illness (defined as diagnoses
such as schizophrenia, schizoaffective disorder, bipolar
disorder, and severe, chronic depressive disorder pos-
sessing psychotic presentations during which there is
chronic pervasive impairment in all or most aspects of
personal and social functioning [1] encounter the con-
tinuing problem of psychiatric re-hospitalizations, which
has been referred to as the "revolving-door" phenomenon
[2-5]. One approach used to address this phenomenon
has been to change the mental healthcare delivery system
from the traditional medical model to a more holistic,
biopsychosocial, recovery-oriented path [6]. Using this
biopsychosocial approach, mental healthcare profession-
als conduct a thorough assessment of the lives of persons
with severe mental illness including their life goals, expe-
riences and challenges, and based on this information,
identify and implement the specific services and inter-
ventions that would best meet the needs of the individual
and the individual’s goals. Community-based rehabilita-
tion, following psychiatric hospitalization discharge, pro-
vides mental health treatment, interventions, services
and other resources that support daily living activities
and improve personal, social and vocational skills, all of
which optimally will promote societal integration and
prevent re-hospitalizations [4, 7].

Other factors influence the risk of re-hospitalization.
For example, socio-demographic and clinical characteris-
tics, previous use of psychiatric services, and prior hospi-
talization are associated with re-hospitalization [5, 8, 9].
Perceptions of personal well-being, such as self-reported
quality of life, self-assessment of mental health symptoms
and functioning also are related to re-hospitalization; as
a result, many researchers and rehabilitation programs
have worked to improve quality of life [10-12]. Never-
theless, despite these efforts, the wicked "revolving-door”
phenomenon persists [2, 3, 13, 14], presenting a hardship
to persons with severe mental illness and their families,
and a burden on the healthcare service system [8, 12, 14,
15].

Although an extensive body of literature has investi-
gated psychiatric re-hospitalizations, few studies have
examined the impact of psychiatric rehabilitation ser-
vices in reducing readmission rates [16]. A major prob-
lem in this field, which was proposed more than two
decades ago, is that although substantial information

has been collected on the predictors of psychiatric re-
hospitalization, there lacks an overarching theoretical
framework explaining re-hospitalization [17]. Further-
more, there is a need for "principles based on a robust
theory to guide practices that enhance participation in
institutional settings" [18]. Mental healthcare profession-
als must critically examine services that contribute to
the best healthcare outcomes and revise those services
that tend to produce undesirable healthcare outcomes.
Understanding complex phenomena, such as re-hospital-
ization, can benefit from a broad theoretical conceptual-
ization that identifies the wide range of health behaviors
that potentially can lead to either desirable or undesirable
outcomes [19]. The current study thus utilizes the theo-
retical Health Behavior Model as a framework to guide
the comprehensive assessment of community-based, psy-
chiatric rehabilitation and its association with psychiatric
re-hospitalization.

Health behavior model

The well-known Health Behavior Model [20] has been
used by many researchers to examine different factors
leading to re-hospitalization [19]; however, it most fre-
quently has been applied to physical health conditions
[21]. Moreover, the Health Behavior Model contains
feedback loops that indicate how health behaviors can
influence predisposing, enabling and need factors [19, 20,
22, 23] and consequently outcomes.

Substantial research has focused on the three Health
Behavior Model factors. Systematic reviews have exam-
ined psychiatric re-hospitalization and found associations
with several variables represented by the predisposing
factor (e.g., age, sex, marital status and care management
trajectories) [3, 19, 21]. For example, studies show that
younger age and being single are associated with greater
readmission risk [3]. The enabling factor includes using,
accessing and possessing services or resources, such as
possessing good family relationships or a routine source
of care, which protect against health deterioration or re-
hospitalization [19, 21, 24, 25]. It is important to note
that the purpose of community-based rehabilitation is to
provide interventions and services that promote social/
vocational activities, improve personal and family rela-
tionships, and encourage activities facilitating daily func-
tioning for persons with severe mental illness [1]. These
services, which can increase personal, vocational and
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other resources (the enabling factor), are designed and
modified by the health professionals at the community-
based rehabilitation setting to promote social integration
and reduce the risk for re-hospitalization. The third fac-
tor is need, which typically is represented by objective
health measurements and includes the length of stay, and
the number and total time of previous hospitalizations [3,
8,19, 23].

The Health Behavior Model is used to guide this
research by providing a broad perspective on psychiatric
re-hospitalizations among persons with severe mental
illness and predicting healthcare utilization and health
behavior outcomes through its three factors (i.e., predis-
posing, enabling and need factors). The predisposing fac-
tor includes socio-demographic variables; the enabling
factor is represented by the access, use and possession of
resources including personal relationships, and daily liv-
ing and social/vocational activities that result from the
use of community-based rehabilitation interventions and
services; and the need factor refers to variables of health
function and status. Table 1 describes the classification
of the study variables using accepted definitions of the
Health Behavior Model factors [19, 20, 22]. For example,
income, the availability of financial resources to pay for
services, the effective price of healthcare, having insur-
ance, personal relationships, social support and regular
source of care have all been classified as enabling factors
that ease or hinder access to services [19-22]. To the best
of our knowledge, this is the first study using the three
Health Behavior Model factors to investigate the relation-
ship of the broad range of need, enabling and predispos-
ing risk factors to re-hospitalizations among persons with
severe mental illness.

Mental health rehabilitation services in Israel
Israel ‘s national health service has provided univer-
sal coverage through its National Health Insurance
Law since 1995. Yet, the provision of mental health ser-
vices was not comprehensively addressed in this law. In
response to the growing need for mental health reform
and de-institutionalization (shifting the main focus of
psychiatric care from hospitals to the community), Israel
passed the progressive “Rehabilitation of the Mentally
Disabled in the Community Act 2000” [26]. The Rehabili-
tation Act provides a wide range of employment, hous-
ing, education, case-management, dental care, social-life
and leisure activities (i.e., known as "rehabilitation-bas-
ket") to all residents, aged 18 or over, who were diagnosed
with severe mental illness and pass the threshold of a 40%
psychiatric disability [27, 28].

The "rehabilitation-basket” of services is tailored to
the specific needs, preferences, and goals of each psy-
chiatric service consumer [29]. Qualifying persons with
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severe mental illness may receive placements at hostels/
assisted living arrangement or adapted employment facil-
ities. At these residences, mental healthcare physicians,
nurses, social workers and other healthcare profession-
als not only provide therapy, but also assist persons with
severe mental illness to improve their skills in daily living,
home management, symptom self-management, physical
health education, vocational rehabilitation, social skills,
and development of community networks. A major goal
of the Rehabilitation Act is to facilitate community par-
ticipation and the recovery process [30].

Since 2012, as part of the national program, the Psy-
chiatric Rehabilitation Outcome Measures project was
initiated for persons with severe mental illness who were
consumers of community-based rehabilitation services
and who were either living in a hostel/assisted-living
arrangement or were living at home and working at an
employment facility. Participants were invited to com-
plete an annual comprehensive assessment of their social
ties, employment, illness literacy, coping with symptoms,
wellbeing, functioning, and support that they received
as well as challenges with which they were confronted in
the rehabilitation setting [28]. Although the Psychiatric
Rehabilitation Outcome Measures project’s database did
not include collect information on the participants’ psy-
chiatric diagnoses, the cohort comprising the database
is representative of persons with severe mental illness
in community rehabilitation; and according to a report
on this population, the majority of adults in community
rehabilitation are diagnosed with schizophrenia, schiz-
oaffective disorder, bipolar disorder and some chronic
delusional disorders [31]. Accordingly, these data pro-
vide a snapshot of the state of consumers with severe
mental illness receiving community-based rehabilitation
services.

Methods

Study aim

Using the Health Behavior Model theoretical framework,
the purpose of this study was to measure the contribu-
tions of predisposing, enabling and need factors to the
risk of psychiatric re-hospitalizations among persons
with severe mental illness in community-based, psychi-
atric rehabilitation. An additional aim was to determine
whether the enabling factor contributed to the prediction
of re-hospitalization, above and beyond the predispos-
ing and need factors. This last issue has important policy
implications as the enabling factor comprises the use,
access and possession of personal, social and vocation
resources that are facilitated by engaging in rehabilitation
interventions and services. Therefore, it is the enabling
factor that mental healthcare professionals can modify to
better serve consumers with severe mental illness.
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Table 1 Health behavior model outline

Individual characteristics

Predisposing factors:

Sociodemographic characteristics

Enabling factors:
Personal and familial

resources

Need factors:
Disability symptoms impact on

functioning

Demographic characteristics:
Age
Gender

Marital status

Social structure:

Mother's birthplace
Religion

Residential placement type

Having a family of your own

Health beliefs and cultural
norms:
Self-efficacy: Coping with your

psychiatric or emotional issue

Health literacy:
Knowledge about your illness
Being employed

Education (type)

Social and familial
collectivism:

Satisfaction with relationship of
your family of origin

Being involved in an intimate
relationship

Number of close friends
Satisfaction with your current
social life

Social functioning

How many times a week do you
speak with friends

Community functioning
Satisfaction with leisure

activities

Subjective measures:
Satisfaction with quality of life
Subjective functioning assessment

Subjective mental health assessment

Objective measures:

Number of days since last
hospitalization

Number of hospitalizations prior to

enrollment

%

Outcome: re-hospitalization
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Design and setting

This secondary data analysis used the prospective data-
set of the psychiatric rehabilitation outcome meas-
ures project, collected between April 2014 and April
2017, comprising a cohort of mental health service
consumers with severe mental illness who reside in
community-based rehabilitation (N=14,321). The psy-
chiatric rehabilitation outcome measures dataset, prior
to this secondary analysis, already were de-identified to

preserve anonymity. Other aspects of the psychiatric
rehabilitation outcome measures dataset collection are
detailed elsewhere [28]. The authors assert that all pro-
cedures contributing to this work comply with the ethi-
cal standards of the relevant national and institutional
committees on human experimentation as dictated
by the Helsinki Declaration of 1975 and its revision in
2008. We confirm that written informed consent was
obtained from all participants, and that all experimen-
tal protocols and consenting procedures were approved
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by University of Haifa Ethics Committee (# 085/19) and
Ministry of Health's Helsinki Committee (# 3/2013).

As part of the psychiatric rehabilitation outcome meas-
ures project, participants completed either the regular
or short form (for those consumers who were unable to
complete the regular form) of the “consumers’ question-
naire” annually. The questionnaire was available in six
languages and could be completed by either computer or
paper and pen.

We assessed all study participants for prior hospitali-
zations with data provided by the centralized data ware-
house of the Ministry of Health. Previous reports show
that non-consenting consumers of mental health services
(due to cognitive impairment or difficulty in completion)
differed from study participants, as they were approxi-
mately 3 years older, predominately men, and had a
greater number of prior hospitalizations [10].

We used listwise deletion to handle missing data. A
total of 2,158 (15.1%) mental health service consum-
ers had no information on previous hospitalizations,
and therefore, were not included in the current study.
Additionally, we excluded observations of 2,338 (16.3%)
mental health service consumers who completed only
the short form (due to cognitive impairment or diffi-
culty in questionnaire completion) and 2,660 (18.6%)
mental health service consumers who responded to an
earlier version of the questionnaire that did not include
many items from the enabling and predisposing factors.
The baseline sample included data from 7,165 (50%)
consumers.

Outcome variable

The dichotomous dependent variable was hospitalization
to a psychiatric ward within a year after enrollment into
the psychiatric rehabilitation outcome measures project
and completion of the study’s questionnaire. This indi-
cator was operationalized as “re-hospitalization” as all
study participants had been hospitalized prior to admis-
sion to the community-based rehabilitation where data
were collected.

Predictor variables

Independent variables were organized according to
the Health Behavior Model factors (See Table 1). We
explored all available variables within the database and
mapped them according to the model factors. Most origi-
nal variables used 4-point Likert scales: from 1 (not at all)
to 4 (very good). Examination of these variables’ distri-
butions revealed that certain values were rarely selected,
consequently, the 4-point Likert ratings were ordinal var-
iables categorized to: 1 (not at/ all poor) to O (fair/ very
good).
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The predisposing factor included the following: age
(ordinal variable: < 35; 36—-45; 46-55; 56—65; 65+); sex,
marital status, mother’s birthplace, and religion (nominal
variables); residential type (ordinal variable: full =hostel,
partial =assisted living community, and none=person
lives at home); and having children and level of cop-
ing with your psychiatric or emotional issue (nominal
variables).

The enabling factor included the following: knowledge
about illness, working status, education level, satisfac-
tion with relationship with family of origin, involvement
in an intimate relationship, number of close friends,
social functioning, frequency of contact with friends,
use of community resources, community functioning
and use, and satisfaction with leisure activities (nominal
variables).

The need factor included the following variables com-
prising objective measures (i.e., the number of days
since last hospitalization and the number of hospitaliza-
tions prior to enrollment) (interval variables); and self-
reported measures (i.e., quality of life, daily functioning
and the effect of mental health symptoms on function-
ing) (ordinal variables).

Quality of life was assessed with a shortened version
of the Manchester Assessment of Quality of Life scale.
Seven items on the self-perception of physical and men-
tal health, economic situation, residence, leisure and
social activities domains were rated on a 5-point Likert-
type scale from 1 (completely unsatisfied) to 5 (com-
pletely satisfied) [32]. The summed score was used. The
current scale was previously translated and validated in
Hebrew and was found to have good psychometric prop-
erties [33, 34]. For this scale, the study’s sample attained a
Cronbach’s a=0.740.

Daily Functioning was assessed using a tool developed
specifically for the project; it included 8 items taken from
the Behavior and Symptoms Identification Scale [35, 36]
and the Role Functioning Scale [37]. Internal consistency
for these items in the study’s sample attained a Cron-
bach’s a=0.834.

The influence of mental health symptoms on daily
functioning (4 items) was assessed using a modified
Sheehan Disability Scale, containing 4-point Likert-type
scales from 1 (interferes strongly) to 4 (does not inter-
fere) [38, 39]. This scale assessed the following four life
domains: work and/or study, family relations, leisure
and social activities. We used the summed score of the
four items. The internal consistency for this scale in this
study’s sample attained a Cronbach’s a =0.845.

Analyses
Descriptive statistics were conducted to examine the
distribution of all study variables. Bivariate analyses
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were conducted to compare re-hospitalized and non-
re-hospitalized consumers: Chi-square tests were used
to compare categorical variables and Student t-tests for
continuous variables.

Multivariate logistic regression models were con-
structed for each of the factor models (predisposing,
enabling and need) separately. Odds ratios (OR) and 95%
confidence intervals (CI) are reported. Variables were
included in the multivariate models if they were signifi-
cantly associated with the outcome in the bi-variate anal-
yses. All variables included in the specific factor models
were included in the final 3-factor model (combining all
enabling, predisposing, and need factors). Due to missing
data on variables used in regression analyses, the final
model represented 4,613 consumers. We compared the
final and the baseline samples and found significant dif-
ferences only with the variables: place of residence, edu-
cation and mother’s birthplace. There were no differences
between the two groups in age, sex, degree of coping with
psychiatric or emotional issues, work status, religion,
degree of satisfaction with familial relationship, involve-
ment in intimate relationship and degree of satisfaction
with social ties.

We assessed the discriminatory power of the model
(ability to discern among those re-hospitalized and not
re-hospitalized) by measuring the area under the curve
using the Receiver Operating Characteristic’s C-statistic
for each Health Behavior Model factor and for the full
three-factor regression models. A C-statistic of 0.5 indi-
cates model discrimination beyond what is achievable by
chance. C-statistics of 0.5-0.6, 0.6-0.7, 0.7-0.8, 0.8-0.9,
and 0.9-1.0 represent poor, fair, good, very good and
excellent discrimination, respectively [40]. Data were
analyzed using SPSS® Version 27.

Results

Of the total consumers (n=7,165), 846 (11.8%) were
hospitalized within a year after enrollment into the psy-
chiatric rehabilitation outcome measures project and
completion of the study’s questionnaire. The bivariate
analysis (Table 2) shows that consumers who were re-
hospitalized were significantly more likely to be younger
(<35 years of age), non-Jewish (vs. Jewish), use full resi-
dential services (hostel) and be without children, com-
pared to non-re-hospitalized consumers. Re-hospitalized
consumers also reported significantly poorer levels of
coping with daily emotional issues, poorer levels of sat-
isfaction with leisure activities, lower overall satisfac-
tion with quality of life, and report moderate or much
interference of mental health symptoms with their daily
functioning, in comparison to those who were not re-
hospitalized. Also, those hospitalized within a year, com-
pared to others, were more likely to have been recently
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(less than a year) discharged from the hospital and hospi-
talized prior to study enrollment (see Table 2).

The predisposing factor model showed that among per-
sons with severe mental illness, those who were at signifi-
cantly higher odds for re-hospitalization were less likely
to be older, more likely to be non-Jewish, less likely to use
full residential services compared to partial or no resi-
dential services, and less likely to report fair or very good
coping with psychiatric or emotional issues compared to
not at all or poor coping (Table 3). For the enabling fac-
tor, findings showed that those who were at significantly
higher odds for re-hospitalization were more likely to
report fair or very good social functioning, compared to
not at all or poor functioning, and less likely to report
fair or very good satisfaction with leisure activities com-
pared to not at all or poor satisfaction (Table 3). For the
need factor, variables indicated that those with signifi-
cantly higher odds for re-hospitalization were less likely
to report they had symptoms affecting or interfering with
daily functioning, more likely to have been hospitalized
during the year prior to completing the questionnaire,
and more likely to have reported a higher number of hos-
pitalizations prior to study enrollment (see Table 3).

The full three-factor Health Behavior Model regres-
sion model (i.e., predisposing, enabling and need fac-
tors) showed that those who had significantly lower odds
for re-hospitalization were those who lived at home
(OR=0.72, CI=0.56-0.92) or at assisted living facili-
ties (OR=0.69, CI=0.51-0.93) compared to those who
resided in hostels; who reported having others at least
somewhat involved in their mental health treatment (ver-
sus others who were not at all involved or only involved
in case of a serious problem) (p=0.02); and who reported
that their symptoms had no or little effect on their daily
functioning (p<0.001). Persons with severe mental ill-
ness who had significant higher odds for re-hospitaliza-
tion were those with a higher number of hospitalizations
prior to enrollment in the psychiatric rehabilitation out-
come measures project (OR=1.13, CI=1.10-1.17) (see
Table 4). Additionally, the odds of re-hospitalization
were highest for those who were hospitalized up to a year
before study enrollment (OR=5.43, C1=3.87-7.60) fol-
lowed by those who were hospitalized 1-10 years prior to
study enrollment (OR=2.17, CI=1.63-2.89) compared
to those with no hospitalization in the previous 10 years.

The model for the predisposing factor was significant
(p<0.001) and yielded a C-statistic of 0.61 (CI=0.59-
0.64), indicating fair discrimination. The model for the
enabling factor was significant (p<0.001) and yielded
a C-statistic of 0.56 (CI=0.53-0.58), indicating poor
discrimination. The model for the need factor was sig-
nificant (p<0.001) and yielded a C-statistic of 0.78
(CI=0.76-0.80), indicating good discrimination. The full
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Table 2 Model characteristics for predisposing, enabling and need factors

Name of Variable Total Hospitalized Not
within a hospitalized
year within a
year
n % n % n % P-value

7165 100 846 118 6319 882
Predisposing factors

Age in categories <0.001
<35 1,763 247 251 300 1,512 240
36-45 1,629 229 189 226 1440 229
46-55 1,714 241 204 24.3 1,510 240
56-65 1,469 206 151 180 1,318 210
65+ 551 7.7 43 5.1 508 8.1
Sex 0.943
Male 3938 550 464 548 3474 550
Female 3227 450 382 452 2845 450
Marital status 0.067
Single 4,226 599 520 629 3,706 595
In or was in a Relationship 2,833 40.1 307 371 2,526 405
Mother’s birthplace 0.671
Israel (non-immigrant) 2368 330 293 355 2075 349
Immigrant 4,401 614 533 645 3868 65.1
Religion 0.024
Jewish 6278 876 721 852 5557 879
Non-Jewish 887 124 125 148 762 121
Residential type <0.001
Full residential services: hostel 1,782 249 316 374 1466 232
Partial residential services: assisted living 3,353 468 362 428 2991 473
No residential services: home 2,030 283 168 199 1862 295
Having children 0.013
Yes 2401 335 254 311 2,147 355
No 4,463 623 563 689 3900 645
How well do you feel that you are coping with your psychiatric or emotional issues on <0.001
a daily basis?
Not at all/ poor 1,071 149 157 196 914 153
Fair/ very good 5712 79.7 642 804 5070 847
Enabling factors
How much do you know about your illness and treatment? 0497
Not at all/ poor 1,363 190 155 192 1,208 202
Fair/ very good 5433 758 654 808 4,779 798
Do you work? 0.522
Yes 4,426 688 514 678 3912 690
No 2,005 312 244 322 1,761 310
Education 0.169
Without high school diploma 3,936 549 490 598 3446 558
High school diploma 828 116 91 1.1 737 1.9
Certification studies 1,432 200 158 193 1274 206
Academic degree- BA or higher 799 112 81 9.9 718 11.6
How satisfied are you with your relationship of your family (parents, siblings)? 0.128
Not at all/ poor 1,309 183 170 215 1,139 192

Fair/ very good 5411 755 621 785 4,790 808
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Table 2 (continued)

Name of Variable Total Hospitalized Not
within a hospitalized
year within a
year
n % n % n % P-value
Are you currently involved in an intimate relationship? 0.600
Yes 2,100 293 239 308 1861 317
No 4,541 634 537 69.2 4004 683
How many people do you consider as close friends? 0.964
Up toone 4,018 56.1 476 57.1 3,542 570
Two or more 3,031 423 358 429 2673 430
How satisfied are you with your current social life? 0.682
Not at all/ poor 1924 269 232 286 1692 280
Fair/ very good 4939 689 578 714 4361 720
I function socially (managing to create and maintain social relations, participating in social 0.79
activities)
Not at all/ poor 1,865 260 198 256 1667 287
Fair/ very good 4,719 659 574 744 4145 713
Communicate with someone who is not family 0.955
Up to twice a week 2,752 384 323 392 2429 393
More than twice a week 4261 595 502 608 3,759 60.7
How well do you use community resources? 0.884
Not at all/ poor 1,206 168 141 170 1,065 172
Fair/ very good 5802 810 687 830 5115 828
I function within the community 0.505
Not at all/ poor 1467 205 238 289 1289 223
Fair/ very good 5087 710 585 710 4502 777
How satisfied are you with your leisure activities? 0.023
Not at all/ poor 1,945 271 256 321 1,689 283
Fair/ very good 4,830 674 541 679 4289 717
Need factors
How is your satisfaction with quality of life? 0.006
Not at all/ poor 2,737 82 360 426 2377 376
Fair/ very good 4428 618 486 574 3942 624
How well is your general functioning? 0.523
Not at all/ poor 1,059 148 130 165 929 15.6
Fair/ very good 5695 79.5 660 835 5035 844
Symptoms affect or interfere with your daily functioning <0.001
Moderately/ a lot 1211 169 190 246 1021 178
Not at all/ very little 5295 739 582 754 4713 822
Previous hospitalizations <0.001
No hospitalization in previous 10 years 3,245 453 96 1.3 3,149 498
Previous hospitalization 1-10 years before enrollment 548 76 177 209 371 59
Previous hospitalization up to a year before enrollment 3372 471 573 677 2799 443
Variable
Number of hospitalizations prior to enroliment 19 34 227 070 190 094 <0001
three-factor Health Behavior Model regression model To assess whether the enabling factor contributed to

was significant (p <0.001) and yielded a C-statistic of 0.79  re-hospitalization prediction "above and beyond" the
(CI=0.76-0.80) (see Fig. 1). other two factors (predisposing and need), we performed
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Table 3 Multivariate logistic regression predicting re-hospitalization by predisposing, enabling and need factors

Name of Variable OR 95% Cl P value

Predisposing factors
Age in categories

<35 (reference) 1.00

36-45 0.74 0.59-0.94 0.01

46-55 0.69 0.54-0.87 <0.001

56-65 063 0.48-0.82 <0.001

65+ 046 0.31-0.67 <0.001
Sex (reference: male)

Female 1.09 0.92-1.29 0.27
Marital status (reference: single)

In or was in a relationship 1.09 0.85-1.40 046
Mother’s birthplace (reference: Israel (non-immigrant)

Immigrant 1.14 0.95-1.38 0.15

Religion (reference: Jewish)

Non-Jewish 1.6 1.21-2.13 <0.001
Residential type

Full residential services: hostel (reference) 1.00

Partial residential services: assisted living 036 0.29-0.46 <0.001

No residential services: home 0.51 0.43-0.62 <0.001
Having children (reference: Yes)

No 1.06 0.82-1.38 0.61
How well do you feel that you are coping with your psychiatric or emotional issues on a daily basis? (reference: not at all/ poor)

Fair/ very good 0.80 0.65-0.98 0.03

Enabling Factors
How much do you know about your iliness and treatment? (reference: not at all/ poor)

Fair/ very good 1.05 0.83-133 0.64
Do you work? (reference: Yes)

No 0.90 0.74-1.1 033
Education

Without high school diploma (reference) 1.00

High school diploma 0.91 0.69-1.2 0.50

Certification studies 083 0.65-1.05 0.12

Academic degree- BA or higher 0.72 0.53-0.98 0.04
How satisfied are you with your relationship of your family (parents, siblings)? (reference: not at all/ poorly satisfied)

Fair/ very good 0.94 0.74-1.18 061
Are you currently involved in an intimate relationship? (reference: Yes)

No 1.01 0.83-1.22 0.88
How many people do you consider as close friends? (reference: up to one)

Two or more 1.08 0.89-1.32 0.38
How satisfied are you with your current social life? (reference: not at all/ poorly satisfied)

Fair/ very good 097 0.77-1.22 0.82
I function socially (managing to create and maintain social relations, participating in social activities) (reference: not at all/ poor)

Fair/ very good 1.39 1.08-1.79 0.01
Communicate with someone who is not family (reference: up to twice a week)

More than twice a week 1.1 0.91-1.35 0.29
Others involved with your mental health treatment (reference: not at all/ only with serious problems)

Sometimes — always 0.94 0.78-1.13 0.55

How well do you use community resources? (reference: not at all/ poor)
Fair/ very good 1.16 0.88-1.53 027
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Table 3 (continued)
Name of Variable OR 95% CI P value
| function within the community (reference: not at all / poor)
Fair/ very good 0.80 0.62-1.04 0.09
How satisfied are you with your leisure activities? (reference: not at all/ poorly satisfied)
Fair/ very good 0.77 0.62-0.95 0.01
Need factors
Quality of life 0.95 0.83-1.08 043
General functioning 1.07 0.95-1.21 0.85
Lack of affect or interference of the symptoms on daily functioning 0.88 0.82-0.94 <0.001
Previous hospitalizations
No hospitalization in previous 10 years 1.00
Previous hospitalization 1-10 years before enrollment 232 1.83-2.95 <0.001
Previous hospitalization up to a year days before enrollment 6.26 4.77-8.21 <0.001
Number of hospitalizations prior to enroliment 1.15 1.12-1.18 <0.001

sensitivity analysis, in a nested fashion, which tested the
enabling model (first model), in comparison to the com-
bined enabling and predisposing model (second model),
and lastly the integrative model combining enabling, pre-
disposing, and need model (third model). C-statistics for
the first and second models were similar indicating that
neither the enabling factor alone nor the enabling and
predisposing factors combined effectively discriminated
between those who were versus those who were not re-
hospitalized. Only the integrative (third) model, which
was strongly influenced by the need factor, demonstrated
good discriminating power (Fig. 1).

Discussion
Among the three Health Behavior Model factors, we
found that the need factor (representing the individual’s
general condition, e.g., the number of days since last
hospitalization, quality of life, daily functioning and the
effect of mental health symptoms on functioning) was the
best predictor of re-hospitalizations among persons with
severe mental illness using rehabilitation services. In fact,
the model containing solely the need factor demonstrated
virtually the same fit as the integrated model combining
all three Health Behavior Model factors. The predisposing
factor (including sociodemographic characteristics) con-
tributed very little to the prediction of re-hospitalization;
and the enabling factor represented by the access, use and
possession of resources including personal relationships,
and daily living and social/vocational activities that are
facilitated by the use of community-based rehabilitation
interventions and services, contributed virtually nothing
to the re-hospitalization prediction.

The robustness of the need factor variables as pre-
dictors of re-hospitalization is consistent with other
research [5, 21, 41, 42]. The need factor in this study

included both objective measures representing prior
hospital service use (time since last hospitalization and
number of prior hospitalizations) and the self-reported
assessment of personal well-being, as assessed by the
effect of the mental health symptoms on daily function-
ing. The importance of self-reported assessments related
to health status and functioning as predictors for health
outcomes has been noted in other studies examining
early identification of illness and re-hospitalization pre-
vention [6, 23, 43]. Another study, using psychiatric reha-
bilitation outcome measures data, found that self-reports
of the effect of symptoms on functioning significantly
predicted 12-month hospitalization, beyond objective
assessments of prior healthcare use, and thus highlighted
the importance of self-reported outcome measures in re-
hospitalization prediction [10].

Our finding that the predisposing factor contributed
very little to re-hospitalization prediction was somewhat
surprising. Several prior studies have reported the asso-
ciation between psychiatric re-hospitalization and varia-
bles representing the predisposing factor, such as age, sex,
marital status, ethnicity, place of residence and religious
affiliation [3, 14, 15, 44]. However, the lack of association
between re-hospitalization and the predisposing factor is
consistent with other studies that found no correlation
between re-hospitalizations and personal socio-demo-
graphic variables, especially after controlling for prior
psychiatric history of healthcare service use [13].

Of all the predisposing variables, only the type of resi-
dence remained associated with re-hospitalization after
all variables representing the three-factor Health Behav-
ior Model were entered into the model. A potential
explanation for the unique contribution of this variable is
that residential type represented a proxy for the person’s
overall condition (in terms of functioning and medical
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Table 4 Multilevel logistic regression predicting re-hospitalization by the integrative Health Behavior Model regression model

Name of Variable OR 95% Cl P value

Predisposing, enabling and need factors
Age in categories

35> (reference) 1.00

36-45 0.75 0.56-1.01 0.06

46-55 0.82 0.61-1.12 022
56-65 097 0.68-1.37 0.86

65+ 0.83 0.50-1.37 047
Sex (reference: male)

Female 1.07 0.87-1.33 0.49
Marital status (reference: single)

In or was in a relationship 1.05 0.76-1.46 0.73
Mother’s birthplace (reference: Israel (non-immigrant)

Immigrant 1.11 0.87-1.41 0.38
Religion (reference: Jewish)

Non-Jewish 1.30 091-1.87 0.14
Residential type

Full residential services: hostel (reference) 1.00

Partial residential services: assisted living 0.69 0.51-0.93 0.01

No residential services: home 0.72 0.56-0.92 0.01
Having children (reference: Yes)

No 1.20 0.86-1.67 0.26
How well do you feel that you are coping with your psychiatric or emotional issues on a daily basis? (reference: not at all/ poor)

Fair/ very good 0.81 0.61-1.07 0.14
How much do you know about your iliness and treatment? (reference: not at all/ poor)

Fair/ very good 1.13 0.85-1.49 0.38
Do you work? (reference: Yes)

No 0.80 0.63-1.01 0.06
Education

Without high school diploma (reference) 1.00

High school diploma 1.01 0.73-1.38 0.95

Certification studies 0.89 0.68-1.18 044

Academic degree- BA or higher 0.87 0.61-1.25 046
How satisfied are you with your relationship of your family (parents, siblings)? (reference: not at all/ poorly satisfied)

Fair/ very good 1.09 0.82-1.44 0.53
Are you currently involved in an intimate relationship? (reference: Yes)

No 0.90 0.71-1.14 040
How many people do you consider as close friends? (reference: up to one)

Two or more 1.07 0.86-1.34 0.50
How satisfied are you with your current social life? (reference: not at all/ poorly satisfied)

Fair/ very good 1.03 0.77-137 0.82
| function socially (reference: not at all/ poor)

Fair/ very good 1.30 0.96-1.77 0.08
Communicate with someone who is not family (reference: up to twice a week)

More than twice a week 1.02 0.81-1.28 0.85
Others involved with your mental health treatment (reference: not at all/ only with serious problems)

Sometimes — always 0.77 0.62-0.96 0.02

How well do you use community resources? (reference: not at all/ poor)
Fair/ very good 1.28 0.93-1.77 0.12
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Table 4 (continued)
Name of Variable OR 95% CI P value
| function within the community (reference: not at all/ poor)
Fair/ very good 0.82 0.60-1.13 0.23
How satisfied are you with your leisure activities? (reference: not at all/ poorly satisfied)
Fair/ very good 0.89 0.68-1.16 041
Quality of life 0.97 0.77-1.22 0.82
General functioning 1.02 0.84-1.25 0.78
Lack of affect or interference of the symptoms on daily functioning 084 0.76-0.92 <0.001
Previous hospitalizations
No hospitalization in previous 10 years 1.00
Previous hospitalization 1-10 years before enrollment 217 1.63-2.89 <0.001
Previous hospitalization up to a year days before enrollment 543 3.87-7.60 <0.001
Number of hospitalizations prior to enroliment 1.13 1.10-1.17 <0.001

Receiver Operating Characteristic Curve

Sensitivity

Source of the Curve

Predicted predisposing
probability

----- Predicted enabling probability
— —Predicted need probability
- Predicted integrated model
probability

Reference Line

00 02 04 06

1 - Specificity

08 10

Diagonal segments are produced by ties

Factors C-statistic 95% Confidence Interval
Predisposing 0.61 0.59-0.64
Enabling 0.56 0.53-0.58
Need 0.78 0.76-0.80
Integrative model 0.79 0.76-0.80

Fig. 1 C-statistic for the Health Behavior Model

needs), as those residing in hostels are persons with
lower functioning or greater disability requiring more
care and oversight than those who are independent or
require only assisted living [29]. Because assignment into
a specific residential type is contingent upon the person’s
condition, the ability to directly assess the contribution
of residential services on outcomes remains a challenge.

Further research should consider developing and using
complex case-mix measures that more accurately capture
the relationship between the personal health and func-
tional status with the types of services consumed, includ-
ing residential placements, and outcomes [45].

The third Health Behavior Model factor, the ena-
bling factor in this study, comprising variables such
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as personal and family relationships and engaging
in social/vocational activities, which aim to enhance
personal resources, increase social support and the
ability to perform daily routines independently, dem-
onstrated little contribution to the prediction of re-
hospitalization in this study. This finding was indeed
disappointing, as psychiatric rehabilitation has the goal
of increasing social capability and community integra-
tion (such as being employed and having various social
relationships) [1]. These services also help partici-
pants plan and carry out individualized rehabilitation
plans and goals [27, 46]. Previous research on psychi-
atric re-hospitalization showed a host of enabling fac-
tor variables (i.e., contact with family members, family
involvement, education, occupation, and social/emo-
tional functioning and support) as related to reduced
re-hospitalization [15, 22, 44, 47]. Our study observed
that only involvement of others in the persons’ mental
health treatment was associated with reduced odds of
re-hospitalization.

One enabling factor component that may play an
important role in the prevention of re-hospitalization is
post-discharge care; however, Donisi et al. (2016) showed
that having post-discharge contact with a healthcare pro-
fessional (i.e. psychiatrist, mental health nurse and psy-
chologist) in the community service, after controlling for
other predictors, did not serve as a protective factor for
early re-hospitalization [41]. This lack of association may
indicate that mere post-discharge contact with a health-
care professional is insufficient. Perhaps, post-discharge
care would be related to re-hospitalization if the mental
healthcare professionals at the psychiatric inpatient unit
strengthened the transfer process by both preparing the
person with severe mental illness for the transition and
ensuring that the healthcare staff at the rehabilitation set-
ting received the essential information needed to facili-
tate a smooth transition.

Psychiatric rehabilitation strives to help persons with
severe mental illness to re-enter the general population
and remain de-institutionalized. Obtaining employment,
therefore, is among the goals. Goldman and Frank [48]
claimed that for persons with severe mental illness sup-
ported employment increased the ability to participate
in competitive employment, although these employment
interventions rarely evolved into a fulltime job. Goldman
and Frank emphasized that "the implementation of an
array of rehabilitation services encourages us to believe
that we can alter the course of mental illness services
delivery" [48]. That is, no single service by itself is effec-
tive. Indeed, our study did not find a relationship between
being employed and re-hospitalization risk, potentially
indicating the complex nature of the definition of voca-
tion within a mental-health rehabilitation context.
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Our study contributes to the field by examining several
different rehabilitation services and using a nationwide,
self-reported data from a survey completed by persons
with severe mental illness receiving rehabilitation ser-
vices. Yet, generalizability to the general population of
persons with severe mental illness may be limited. An
estimated 15-20% of the eligible population apply for
the services that they need [27]. Amongst those, 25—-30%
did not use rehabilitation services, and therefore could
not participate in the psychiatric rehabilitation outcome
measures project [27, 49]. Moreover, populations of
community-based rehabilitation may vary due to differ-
ences in criteria for admission, program specifications
and other country-specific characteristics, so gener-
alizations to other country’s rehabilitation population
of severe mental illness must be made with caution. For
example, in this study, very few persons with severe men-
tal illness reported illicit drug use; yet, it is well docu-
mented that comorbid substance abuse is quite prevalent
among persons with severe mental illness [50-53]. The
low prevalence rate of substance abuse may indicate an
unwillingness to report behaviors that might result in
sanctions such as reducing benefits, including disability
payments [54].

Additionally, persons with severe mental illness who
responded to the short form or early version of the psy-
chiatric rehabilitation outcome measures questionnaire,
due to low cognitive abilities or inability to complete the
full version, were not included in the final data sample.
Additionally, data on psychiatric medical diagnosis was
not available in the psychiatric rehabilitation outcome
measures dataset which limited our ability to examine
the medical predisposition. Moreover, the psychiatric
rehabilitation outcome measures dataset did not include
variables such as duration of hospitalizations, hospi-
talization’s admission diagnosis or the dates when each
hospitalization occurred; and these variables may have
provided further detail to our findings. Nonetheless,
all participants had a psychiatric disability level of 40%,
indicating their need for post-acute rehabilitation ser-
vices. The generalizability of this study’s population was
previously checked and reported [10]. Additionally, this
study’s strength is that it comprised a nationwide data-
set of persons with severe mental illness of persons of all
sexes, religions and countries of birth, which allowed for
a broad examination of personal and social factors.

Conclusions

By using the Health Behavior Model theory for under-
standing factors that can discriminate between per-
sons with severe mental illness who require psychiatric
re-hospitalization versus those who do not, we demon-
strated the robustness of the need factor and the minor
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contributions of the enabling and predisposing factors.
Characteristics which were shown to be related to the
basic health needs of persons with severe mental illness
included both objective (number of prior hospitalizations
and time since last hospitalization) and subjective (self-
reported effect of the symptoms on functioning) meas-
ures. These findings, coupled with the contribution of
self-reported measures on the support dealing with the
mental illness, exemplify the importance of understand-
ing the personal reported outcomes and experiences, as
part of the overall conditions and situations that put indi-
viduals at risk for psychiatric re-hospitalization.

Policy implications

Community-based rehabilitation aims to increase soci-
etal interactions for persons with severe mental illness;
but to develop effective policies on community-based
rehabilitation, a better understanding of the array of
interventions and services that promote societal interac-
tions is needed. Future studies, therefore, must determine
ways to more precisely measure each type of intervention
and service as well as the contribution of mental health-
care professionals. Also, since patterns of mental health
treatment, hospitalization and rehabilitation may differ
for persons in minority populations with severe mental
illness, research is needed to focus specifically on minor-
ity persons with severe mental illness and assess both the
trajectory of mental health care and the existence (or not)
of the "revolving door" phenomenon in this population.
In addition, as mental health rehabilitation services are
still not a fully integrated part of Israel’s healthcare sys-
tem, a more comprehensive approach to mental health-
care is required.

Israel’s recent Mental Health Care Reform, enables bet-
ter integration of physical and mental medical services,
under the auspices of Israel’s four Health Funds, which
serve as non-for-profit insurers and providers of health-
care services. Yet, community rehabilitation services
operate separately, under the direct supervision of the
Ministry of Health, increasing fragmentation and lack
of continuity with all other healthcare services. Without
a unifying approach to mental healthcare, the ability of
psychiatric rehabilitation services to provide comprehen-
sive ongoing support, which effectively reduces re-hos-
pitalizations, remains partial, and therefore diminishes
our ability to resolve the wicked “revolving-door”
phenomenon.
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