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Abstract

Background: Readmission rate is considered an indicator of the mental health care quality. Previous studies have
examined a number of factors that are likely to influence readmission. The main objective of this systematic review
is to identify the studied pre-discharge variables and describe their relevance to readmission among psychiatric
patients.

Methods: Studies on the association between pre-discharge variables and readmission after discharge with a main
psychiatric diagnosis were searched in the bibliographic databases Ovid Medline, PsycINFO, ProQuest Health
Management and OpenGrey. Relevant publications published between January 1990 and June 2014 were included.
For each variable, the number of papers that considered it as a predictor of readmission and that found a significant
association was recorded, together with the association direction and whether it was found respectively in bivariate
and in multivariate analyses.

Results: Of the 734 articles identified in the search, 58 papers were included in this review, mainly from the USA and
concerning patients with severe mental disorders. Analysed variables were classified according to the following
categories: patients’ demographic, social and economic characteristics; patients’ clinical characteristics; patients’ clinical
history; patients’ attitude and perception; environmental, social and hospital characteristics; and admission and
discharge characteristics. The most consistently significant predictor of readmission was previous hospitalisations. Many
socio-demographic variables resulted as influencing readmission, but the results were not always homogeneous.
Among other patients’ clinical characteristics, diagnosis and measures of functional status were the most often used
variables. Among admission characteristics, length of stay was the main factor studied; however, the results were not
very consistent. Other relevant aspects resulted associated with readmission, including the presence of social support,
but they have been considered only in few papers. Results of quality assessment are also reported in the review. The
majority of papers were not representative of the general psychiatric population discharged from an inpatient service.
Almost all studies used multivariate analytical methods, i.e., confounders were controlled for, but only around 60%
adjusted for previous hospitalisation, the variable most consistently considered associated to readmission in the
literature.

Conclusions: The results contribute to increase knowledge on pre-discharge factors that could be considered by
researchers as well as by clinicians to predict and prevent readmissions of psychiatric patients. Associations are not
always straightforward and interactions between factors have to be considered.
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Background

A substantial proportion of psychiatric inpatients are re-
admitted after discharge. In 2011 the overall 30-day
unplanned readmission rate was 13 per 100 discharged
patients for schizophrenia and 11 per 100 discharged
patients for bipolar disorders in 15 OECD countries.
Readmissions can be disruptive for psychiatric patients
and their families, and may contribute to rising costs of
mental health care [1]. Readmission rates are a com-
monly used indicator of the quality of care and a focus
of interest for all health sector policymakers [2, 3]. On
the one hand, readmission rates are considered as a
measure of the quality of care of the preceding hospital
episode, i.e., “pre-discharge” factors are regarded as rele-
vant, on the other hand such rates are regarded as
reflecting “post-discharge” events, such as continuity of
care and follow-up interventions. In psychiatry, readmis-
sion rates are widely used as a proxy for relapse or com-
plications following an inpatient stay, indicating either
premature discharge from an inpatient psychiatric ward
or lack of coordination with or follow-up by outpatient
facilities. Nevertheless, the associations of inpatient and
community factors with readmission are far from con-
sistent [4—7].

Among pre-discharge factors, the role of inpatient care
has been less frequently assessed, with the exception of
length of stay (LoS). Also, differences in ward character-
istics such as the number of beds and the pressure of
LoS reduction (in accordance with cost reduction) in
many developed countries, have to be accounted for [2].
Finally, an extensive number of patient-based factors
such as clinical and socio-demographic variables have
been examined as possible direct predictors of readmis-
sion or mediators of other health process factors.
Among these, if an already consistent association
emerged for history of previous hospitalisations [8, 9], a
weaker level of evidence was suggested for other vari-
ables [8].

The objective of this systematic review is to review
and describe pre-discharge predictors of readmission
after discharge from psychiatric or general health in-
patient care with a psychiatric diagnosis. As far as we
know, this review is the first systematic description of all
the possible pre-discharge factors of readmission to hos-
pital, reporting all the variables analysed in the literature
regarding adult inpatient psychiatric populations in a
comprehensive way.

Methods

This review belongs to a series of systematic reviews
from the Comparative Effectiveness Research on Psy-
chiatric Hospitalisation by Record Linkage of Large
Administrative Data Sets project (CEPHOS-LINK) on
predictors of readmission. CEPHOS-LINK is a European

Page 2 of 17

research project investigating psychiatric services across
six countries, namely Finland, Austria, Romania,
Norway, Slovenia and Italy, carried out from 2014 to
2017. CEPHOS-LINK aims to compare different types of
health service interventions in terms of differences in re-
admission outcomes in adult patients, who have been
discharged from a hospital with a psychiatric diagnosis.

Eligibility criteria

Studies on the quantitative association between pre-
discharge variables and inpatient readmission after dis-
charge for patients with a main psychiatric diagnosis
were considered. The outcome of interest was readmis-
sion to inpatient hospital care, regardless of whether to a
psychiatric or non-psychiatric/general bed. Admissions
to day hospitals were not considered as readmissions.
See Table 1 for detailed inclusion and exclusion criteria.
Many outcomes on readmission are considered in the
literature. In particular, the interest of this review is on
the risk of being readmitted, hence only papers reporting
association with readmission within a specific period
from discharge as a binary outcome or as a rate were
included.

Definition of pre-discharge variables

We defined a variable as a pre-discharge predictor when
it referred to the index admission period until discharge
or to the period before index admission, including the
discharge phase itself (for example the discharge type,
discharge planning or referral decision prior to dischar-
ging the patient). In some instances, there was no clear-
cut separation between pre-discharge and post-discharge
variables. In the case of drug/medication interventions:
if the prescription was planned or started in the pre-
discharge period, it was included among pre-discharge
variables, but only if the intention-to-treat criterion was
adopted. Thus, such interventions were not considered
in our review in case patients dropping out from the
program they were assigned to were also excluded from
the analyses on readmission. If a variable reflecting
health system characteristics was measured at the indi-
vidual level it was included in this review; on the con-
trary if health system variables were evaluated at
aggregated level, they were described in another review
of the CEPHOS-LINK project [10]. For this reason, also
factors related to environmental and service characteris-
tics are included here, as long as they are analysed at in-
dividual level. For the same reason physical comorbidity
variables have been not analysed in this review [11].

Data source and search methods for identification of
studies

Comprehensive literature searches were conducted in
the following electronic bibliographic databases: Ovid
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Table 1 Inclusion and exclusion criteria, systematic review on pre-discharge factors and psychiatric readmission

Included papers

Excluded papers

Qualitative studies, case reports and papers not including original
data, such as editorials, letters to the Editor, commentaries, reviews
and meta-analyses. Studies that were not published as full reports
or whose full text was not available.

Types of Quantitative studies with some quantitative measures of

studies association between pre-discharge variables and readmission of
psychiatric patients

Language  Papers published in English, German, Spanish, Italian and French

Participants Studies examining adult populations, i.e., the mean/median age of
at least 18 as criterion or - when it was not possible to have direct

information on that - it clearly concerned an adult population.

The study participants had to be originally admitted with a

psychiatric diagnosis (for example, if diagnosed using the ICD-10
system, including all diagnoses that belong to the class FO0-F99

(World Health Organization, 2011)) or for a psychiatric problem

(assuming this criterion as satisfied if the hospital/unit was clearly a

psychiatric hospital or inpatient psychiatric unit or the authors
stated that the admission episode is an acute psychiatric one).

Outcomes

Other
exclusion
criteria

Papers reporting only analyses on other kinds of outcomes, even if
connected to readmission in inpatient care (i.e, related to time to
readmission or cumulative Los or number/frequency of readmissions)
- results on analyses of these outcomes in the included papers were
disregarded as well-.

The baseline did not correspond to individual patient’s discharge
from hospital; it was not clear whether there was a discharge at all,
or the same time-period for admissions and readmissions was
considered; lack of information on the direction of any association;
exclusion of readmitted patients from analysis due to modelling
strategy; model either inadequate or not described; not clearly
reported time of follow-up (or differing across patients with analyses
not taking such variability into account); inclusion of patients dead
during the index-admission among the non-readmitted; only evaluating
the (comparative) efficacy of a specific drug in a trial without
other predictors of interest.

Medline, PsycINFO, ProQuest Health Management and
OpenGrey. In addition, Google Scholar was utilized.
Relevant publications published between January 1990
and June 2014 were included. No restrictions regarding
publication status were used.

Studies on the association between mental health and
readmission were searched using combinations of key-
words (used as MeSH terms or free text, depending on
the database) describing mental health services and re-
admission. For a more detailed description of the search
terms please see Additional file 1.

Data collection

Two pairs of researchers independently screened all
abstracts (full-texts were screened, if necessary) [VD, EL
and LS, RS]. Full text of all candidate papers were
retrieved and screened by two researchers [VD, FT]. Dis-
crepancies were resolved by discussion.

Available structured data on variables associated with
readmission were extracted from the studies included
and entered into an evidence evaluation table by two re-
searchers [VD, FT]. The evidence evaluation table in-
cluded the following information: country, study design,
intervention type (in the case of intervention studies),
time to follow-up, inclusion/exclusion criteria, number

of participants, gender, age distribution, diagnostic
groups considered in the study, both the list of all pre-
discharge variables included in the analysis and which
ones were found to be significantly associated with
readmission (in bivariate and multivariate analyses, re-
spectively) and in which direction (see Additional file 2).

Quality assessment

The selected studies were assessed for quality using a set
of questions broadly based on the CONSORT criteria for
intervention studies and on the STROBE criteria for ob-
servational studies [12, 13]. Each study was assessed on
the following criteria: representativeness of the target
population to the general psychiatric inpatient popula-
tion; generalizability of the hospital or unit (mainly not
diagnostically specialised); participation rate and com-
pleteness of follow-up; coverage of hospital readmissions
(whether to all available facilities or only to the same
hospital of index discharge); controlling for confounding
factors in the statistical analyses. The tool was adapted
to include an assessment of topic-specific confounders
such as considering any sort of history of previous psy-
chiatric admissions, diagnosis and other characteristics.
Each study was independently assessed by two reviewers
[VD, FT]. Disagreements were resolved either by
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consensus or by a third reviewer [PH] adjudicating in
the case of ongoing disagreement.

Data analysis

First, we conducted a preliminary synthesis of study
characteristics and risk of bias as evaluated from quality
assessment. Studies were then organised according to
predictors. The direction of effect across studies was
compared for each predictor giving emphasis to results
emerged in multivariate analyses, especially in the case
of variables analyzed in more than one paper, and gener-
ally specifying in the text whether results referred to bi-
variate or multivariate analysis. In order to further
synthesise the results, groups of predictors were analysed
in separated tables (Tables 3, 4, 5, 6, 7 and 8), reporting
in the first column the number of studies finding signifi-
cant associations over the total numbers of studies ana-
lysing that variable, and in the others the number of
cases where at least one significant association was
found, separately for bivariate and multivariate analyses
(i.e., in case multiple multivariate analyses were per-
formed, the association was counted when that variable
emerged as significant in at least one case).
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Results

General characteristics of the included studies

Of the 734 unique articles identified in the search, 313
were excluded at the first stage following screening of
abstracts. All other exclusions were conducted through
checking full texts of the papers, and the exclusion rea-
sons are reported in depth in the flow chart (Fig. 1).
Among the 121 remaining papers, 14 had outcomes only
related to number or frequency of readmissions and cu-
mulative LoS, while 49 relating to time to readmission
but not to whether patients were readmitted or not, and
were thus excluded. The remaining 58 had at least one
outcome relevant to this review and were hence
included.

The majority of the papers included were either cohort
or case-control studies, while only three were rando-
mised control trials. In total, only seven case-control
and five intervention studies were included, the
remaining 46 papers being cohort studies; and among
these ten were comparative (or naturalistic) studies, i.e.,
focusing on a single predictor.

The reviewed studies were published between 1990
and 2014, with around two thirds of the studies dating
from 2000 onwards. However, the study populations

Records identified through database
c search (for all the CEPHOS-LINK reviews)
3 n=1018
©
=
=
-
S S Duplicates removed
= n=284
Records screened for inclusion n =734
Records excluded as not related to
o readmission and pre-discharge factors
g based on the title and abstract
2 n=313
3
Full-textarticles assessed for eligibility
_ Full-text articles excluded n = 300
n=421 o
- outcome not readmission (91)
- not pre-discharge variables analysed (34)
- not inpatient index discharge (72)
- not psychiatric patients (14)
R — -age (1)
g - double (8)
;§ - qualitative or case report (5)
%n - not measures of associations (13)
- reviews (11)
Studies meeting inclusion criteria with - notresearcharticle (9)
I - not full-text available (15)
outcome on readmission
- language (19)
n=121 - specific quality reasons (8)
1] Articles excluded n = 63
3 f———————>| -analyzing only cumulative los or
E number/frequency of readmissions n = 14
-analyzing only time to readmission n = 49
Studies included in the review
n=58
Fig. 1 Article selection for the systematic review on pre-discharge factors and psychiatric readmission: A flow diagram. The flow-chart describes
the process leading to the final selection of included papers. The global number of papers still included after each step is reported on the left,
while the number of papers removed due to each exclusion criterion is reported on the right
J
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included historical cohorts of patients ranging from
1984 to 2011. The majority of studies were conducted in
USA (62%), five each in United Kingdom and Australia
or New Zealand, two in Germany, two in China, and
one each in the following countries: Malaysia, Israel,
Ireland, Taiwan, Canada, Colombia, Japan, one article
was a joint Egypt/Saudi Arabia study.

In terms of methodology, a comparison between re-
admitted versus not readmitted patients was typically
performed. However, a comparison of patients readmitted
before and after a given time point (i.e., “early” vs “late” re-
admission) was still considered among the outcomes. In
particular, Priebe et al. [14] considered the readmission rate
per person-year, while in other cases separate analysis were
made for psychiatric versus non-psychiatric reasons [15].
Furthermore, case patients readmitted during a given time-
period vs a control group of non-readmitted within a longer
period [16], or early vs late readmission vs control patients
[17, 18] or readmitted vs several groups of non-readmitted
[19] (community and nursing home) were compared.

The follow-up period (considering the highest one in
case of multiple outcomes) included a medium time-
spell (between 1 month and 1 year) in around two third
of cases, with 8 papers with short (up to 30 days) and 12
with long (more than 1 year) follow-up periods (see also
Additional file 2 for more details on follow up).

Representativeness, generalizability and quality
assessment of papers

Results of quality assessment are reported in Table 2.
The majority of papers were not representative of the
general psychiatric population discharged from an in-
patient service. Criteria for non-representativeness were:
a particular diagnosis; studies with only or predominantly
male patients or within a specific age-group (typically, the
elderly); a percentage of readmitted decided by design
(thus, different from the general patient population, as is
typical in case-control studies); non-randomised interven-
tion studies where controls were chosen in order to mimic
the distribution of the intervention group with respect to
relevant variables; choice of hospitals or patients inserted
in a specific care program; specific criteria to select pa-
tients (e.g., involuntary admission or detention, first ever
admission), or basing on their post-discharge planning; or
specific requirements for the choice of hospital (e.g., high
utilization).

The majority of studies included both genders, apart
from two which included only males [16, 20] and other
seven studies were on mostly male veterans (as were the
ones on only male patients) [21-27], and Zeff et al. [28]
on active duty patients. In three cases [29-31] informa-
tion on the gender composition of patients was not re-
ported. In most of the studies no psychiatric diagnoses
were explicitly excluded or more than one diagnostic
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group (in the majority of cases severe mental disorder
such as psychosis or affective disorder) was considered;
in a few of these studies we had to assume that an index
admission to a psychiatric hospital or inpatient psychiatric
unit implied a psychiatric diagnosis, as they were not re-
ported in more detail. Some studies focused on at least one
substance use disorder (alcohol dependence, alcohol abuse,
alcoholic psychosis, drug dependence, drug abuse, drug
psychosis) or inpatients in a substance abuse treatment pro-
gram with a main alcohol/drug diagnosis or dual diagnosis
patients [15, 21-24, 32]. Five studies were restricted to
diagnosis of schizophrenia or schizoaffective disorders or
psychosis [33-37]; four to diagnosis of affective disorder
[19, 26, 38, 39]; two to diagnosis of dementia [18, 40].

The majority of papers considered all ages from
18 years old onward, in many cases until 65 even if
sometimes no lower limit was explicitly reported but the
service analysed was aimed to adult patients. A huge
variation in the mean age (when reported) could be no-
ticed across papers resulting in the range 25-55 years,
excluding the papers focusing on the late middle age or
older [15, 18-21, 40].

Most of the papers reported a participation rate over
90% of the selected population. This is due to the fact
that the majority of studies used data in administrative
databases or medical records. For the same reason very
few papers reported a percentage of patients lost at
follow-up higher than 10%.

Nearly all the datasets were from general psychiatric
hospitals or inpatient psychiatric units in a general hos-
pital (also depending on the organization of the health
system in each country) and in only few papers the stud-
ied settings were diagnostically specialised units. As
many studies were from USA, it is also important to
note that in many papers the setting was general Veteran
Affairs (VA) (psychiatric) hospitals. In around half of the
papers the analysis considered readmission to all pos-
sible hospitals. In three cases, readmission was restricted
to involuntary readmission in the context of involuntary
index admission or detention [14, 41, 42] while in other
three [33, 34, 43] involuntary readmitted patients were
explicitly excluded from the analysis. In one paper re-
admission specific for self-harm was considered [44].

Almost all studies used multivariate analytical
methods, i.e., the association between predictors and re-
admission was assessed controlling for confounders, but
only around 60% adjusted for previous hospitalisation.
In some papers [15, 34, 44—47], sociodemographic and
clinical factors were just controlled for in the analyses as
confounders, without showing related results.

Categories of pre-discharge variables analysed
The pre-discharge variables analysed were classified into
the following six categories: 1) patients’ demographic,
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social and economic characteristics; 2) patients’ clinical
characteristics; 3) patients’ clinical history; 4) patients’ at-
titude and perception; 5) environmental, social and hos-
pital characteristics; and 6) admission and discharge
characteristics. The sections below report the results for
each of these groups of variables.

Patients’ demographic, social and economic
characteristics

Among patients’ demographic, social and economic
characteristics the main results are synthetized in
Table 3.

In eight cases [15, 16, 21, 33, 48-51], risk of readmis-
sion was associated with younger age at multivariate
level, but only in four cases a significant decrease in risk
was found with age in all the analyses performed. How-
ever, some occurrences of non-monotonic behaviour
(two at multivariate level) emerged [24, 26, 52, 53] and a
higher risk for older age was found but, when also multi-
variate analysis was performed, in no case age remained
significant [23, 34, 47].

As for gender, in multivariate analysis, a consistently
higher risk for men resulted in four papers [31, 40, 52,
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54], while, in four cases [9, 15, 55, 56] a higher risk for
female patients was found.

Concerning marital status, being married (including
also cohabitee/partner in a few studies) proved somehow
protective in nine papers [21, 23-25, 33, 48, 51, 57, 58]
(in four cases only in bivariate analysis). In Wong and
Chung [48], the result actually just pointed out an in-
crease in the risk for singles (but only in bivariate ana-
lysis), while in Bernardo et al. [58] and Grinshpoon et al.
[51] (in the case of affective but not in that of schizo-
phrenic patients) for divorced people.

As for living situation, in terms of place (mainly,
whether owning a home, living in an institution or being
homeless), and of household composition (i.e., with
whom the patient is living, especially whether alone or
not), most of the papers analysing such variables did not
meet statistical significance. Living in care (vs alone or
with family) was found as a protective factor in Dixon et
al. [30], and Russo et al. [59] found homelessness as a
risk factor at bivariate level, while living alone was found
as protective in Priebe [14] and in Adams [60]. In Ono
et al. [18], the variable “number of cohabitants” was con-
sidered, a larger number turning out to be a protective
factor for readmission.

Table 3 Synthesis of the main significant results regarding patients’ demographic, social and economic characteristics

Variables Number of studies resulted Main significant Main significant results®
significant/Number of studies results® (multivariate)
analysing the variable (bivariate)
Age 15/44 Mixed direction (10)  Older age protective (8)°
Gender 13/46 Mixed direction (10) Mixed direction (8)
Marital status 9/28 Being married Being married protective factor (5)
protective factor (5)
Living situation/number of cohabitant/ 5/20 Mixed direction (4) Mixed direction (4)
residential stability Homelessness risk
factor (1)
Education level 4/14 Mixed direction (3) For involuntary hospitalization: education
protective factor (1)
Employment status 5/15 Unemployment risk  No significant results
factor (5)
Ethnical group/immigration status 6/29 Being black risk factor Mixed direction (6)
@
Financial status 1/6 Higher financial Higher financial means protective factor
means protective Q)
factor (1)
Receiving benefits (pension or for a 5/6 Receiving benefits risk  Service-connected disability risk factor (1)
service-connected disability or other factor (3)°
welfare benefits)
Forensic and violence issues 1/3 Violence history No significant results
protective factor (1)
Military situation 1/2 No significant results ~ Non-service connected disability and

highest income or a non-veteran protect-
ive factor (1)

*The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more than
one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis
“Mixed direction” means that the variable resulted significant in more than one paper, but the results were contrasting

Pplus two cases of not monotonic direction; “plus one case with contrary result
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At bivariate level two articles on all patients with psy-
chiatric disorders found a protective role for higher edu-
cation (ie., a higher risk of readmission for patients with
primary education or illiteracy, and lower for those with
university degree [57]; a low level of education turned
out as a risk-increasing factor [36]), while one paper
found a lower educational level as a protective factor for
readmission [58]. The only significant association found
in multivariate analysis (in one paper for subjects who
were hospitalized involuntarily) highlighted that the
number of years of education was associated with a de-
crease in readmission risk [61].

A protective behaviour of employment was found in
five papers, but only in bivariate analysis. Being a skilled
worker turned out to be a protective factor while being
unemployed a risk factor [57]; full-time employment
turned out as protective as well vs part-time employ-
ment, receiving social assistance or being unemployed
[58]. Patients who were either employed or students
showed a lower readmission risk [46]; also an increased
risk was found for patients not in employment vs those
who were employed (including subsistence and in the
Army forces) [60] and unemployment was found as a
risk factor for early readmission [29].

As for ethnical group, being black was found to be sig-
nificantly associated with a higher risk of readmission in
two papers in multivariate analyses: when examining the
5-year readmission risk (vs white patients) [26] and the
60-day readmission risk (vs native American and Asian
patients, only for some subgroups analysed) [49]. In
Phibbs et al. [24], on the contrary, being black (vs white)
turned out as a protective factor. The other ethnical
group meeting significant results in the literature was
the Hispanic one, associated with a lower risk of re-
admission at 8—-30 days (compared with white patients)
in Mark et al. [52], but with a higher risk (compared
with white and other non-black patients) in Stahler et al.
[32] and (compared with white and black patients) in
Becker and Shafer [33].

Among socioeconomic factors, income, socioeconomic
status and financial status were not significantly associ-
ated to readmission in five papers [19, 25, 28, 48, 55],
while higher financial means were found as a protective
factor in Owen et al. [62]. The variable “presence of a
disability support pension” resulted as a risk factor (only
in bivariate association) in Callaly et al. [29], as well as
being in receipt of welfare benefits in Priebe et al. [14].
In Phibbs et al. [24] service-connected disability turned
out as a risk factor at multivariate level, while contrast-
ing results emerged at bivariate level [21, 26].

Finally, variables related to forensic and violence issues
were analysed in three papers, but only in Wong and
Chung [48] violence history was associated with a de-
creased risk of readmission (only at bivariate level).

Page 8 of 17

Other variables related to military service were analysed
(years of active duty service, branch of service, military
rank), but only a composite indicator - being either a
“means-test C” (i.e., non-service connected disability and
highest income) or a non-veteran - was found as a pro-
tective factor [24].

Patients’ clinical characteristics

Diagnosis, defined as primary psychiatric diagnosis, was
the main clinical characteristic of the patients analysed,
but different grouping methods were adopted trough the
papers. Results turned out to be not significant in 18
cases. Due to the large amount of information, only the
main significant results reported in multivariate analysis
are presented in the text. Having a psychotic disorder re-
sulted in an increased risk to being readmitted in two
papers [52, 56], having a mood disorder or a substance
abuse diagnosis in one [52], and personality disorder in
one paper [54]. In Swartz et al. [61], having psychosis
compared with affective disorders resulted in a de-
creased risk of readmission only for one of the two sub-
groups of patients being discharged to an outpatient
commitment group. In Sanchez et al. [55], having a sec-
ondary psychiatric diagnosis (the primary being a med-
ical condition) was a protective factor compared with
having bipolar disorder as the primary diagnosis. Among
severe mental disorders, in Thompson et al. [63] schizo-
affective disorders increased the risk compared with
other schizophrenic disorders.

When explicitly examined, the presence of a secondary
diagnosis of substance abuse or dependence (or substance
abuse complications) resulted in an increase of the risk of
readmission in some multivariate analysis [52, 55, 59],
while decreasing risk in one study [50]. Substance abuse
patients with mental and behavioural disorders due to
psychoactive substance use were more likely to be
readmitted [15, 21-24]. Moreover, in Phibbs et al. [24],
differences among type of substance of abuse emerged
and in Kim et al. [26], a major depressive disorder
diagnosis (versus “other depression diagnosis”) and a
tobacco use disorder were negatively associated with
hospital readmission.

Finally, psychiatric comorbidity with other psychiatric
diagnoses was also explicitly examined with non-
homogeneous results. Number of psychiatric diagnoses
was significant in one paper [15]. Presence of a personal-
ity disorder when resulted significant increased the risk
of readmission at multivariate level in [9, 33]. A study by
Stahler et al. [32] found that having a chief complaint of
depression decreased the risk of readmission among pa-
tients with dual diagnosis.

Physical comorbidity has been studied as possible pre-
dictor as well: results have been reported in another re-
view of the CEPHOS-LINK project [11].
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In terms of suicide, in Lyons [7] suicide potential as a
reason of admission decreased the risk of readmission at
1 year, but not at 30 days or at 6 months. In Kim et al.
[26] a history of suicide attempt increased the risk of re-
admission in one paper at bivariate analysis, but resulted
not significant in other two papers [48, 58]. In Monnelly
[16], when at least a sign of instability during hospitalisa-
tion was reported, the risk of readmission increased al-
though suicide alone was found not significant. Finally,
in Wong and Chung [48] family history of suicide
seemed to make this group of patients more vulnerable,
indicating a relatively higher risk of readmission in bi-
variate analysis because of further mental deterioration
provoked by this social stress.

Lower Global Assessment of Functioning (GAF) [64]
scores resulted in an increase of the risk of readmission
as measured at admission ([25, 43] - at bivariate level;
[50] — at multivariate level) and in the previous 4 months
before admission [61]; and in one paper [16] (at the bi-
variate level) when GAF was measured at discharge.
When previous GAF was evaluated significance was
found for the lowest value in the prior year (only in bi-
variate analysis) [25]. A greater severity corresponded to
a lower risk of readmission, but only when comparing
readmission vs nursing home disposition, while no sig-
nificant differences emerged between readmission to
hospital and continuous stay in the community [19]. Pa-
tient clinical status was also analysed through other
scales of functioning or psychopathology, together with
measures of cognitive status, quality of life, psychosocial
problems or history of behavioural problems (e.g., aggres-
sion). At least one significant association with readmis-
sion was found in 12 papers (in four papers only at
bivariate level [9, 19, 58, 62]). Few studies used different
versions of the Brief Psychiatric Rating Scale (BPRS)
[65]. When BPRS resulted significant, readmitted pa-
tients had a higher score on 24-item BPRS at discharge
[66], but direction of the significant association resulted
reversed using a 23-item version of BPRS at admission
at bivariate level [59]. At multivariate level, higher scores
in the anxiety index of The Symptom Checklist 90 Re-
vised [67] and in the Behavior and Symptom Identifica-
tion Scale [68] measured at hospital admission increased
the risk of readmission [46, 69].

In Lyons et al. [7] using “the Severity of Psychiatric Ill-
ness scale” and “The Acuity of Psychiatric Illness scale”,
the 30-day readmission risk increased for higher level of
self-care impairment, 6-month readmission risk for
higher clinical status scores at admission and higher
level of severity of symptoms and 1-year readmission
risk for self-care impairment, severity of symptoms and
premorbid dysfunction level.

More psychosocial problems evaluated at discharge
using DSM Axis IV [64] were found associated to

Page 9 of 17

readmission, but only at bivariate level [19], while one of
their items (economic problems) turned out as a risk
factor in multivariate analyses [49]. Other different mea-
sures of functioning resulted significant in some papers
at bivariate and multivariate level. In this latter case, ac-
tivity of daily living dysfunction was found as a risk fac-
tor ([50] and, for women with dementia, both at
admission and at discharge [18]).

One paper [59] analysed the quality of life, finding a
lower risk of psychiatric readmission for patients: with
more social contacts and frequency of contacts with
family (by telephone) and visits with family and with
friends, with higher global life satisfaction reported both
at admission (also at multivariate level) and at discharge,
and with more satisfaction for each of the following sub-
scales: living arrangements, family relations, social rela-
tions, leisure activities, personal safety, and finances.

Cognitive impairment resulted associated to readmission
in patients who were hospitalised in a ward for dementia
but only at bivariate analysis and in late readmission vs con-
trol or early readmission with differences between genders
[18], with late readmission more likely for women and less
likely for men with higher cognitive function.

In a few papers different proxies of severity as a sub-
jective evaluation by staff members were analysed,
resulting not significant in two papers [45, 49]. In other
studies, a poor versus fair or good prognosis increased
the risk of readmission [63] in multivariate analysis, as
well as, at bivariate level, requiring extensive assistance
[40] and (considering early vs late readmission) having
any active symptomatology and affective symptoms
(across all diagnoses) or presence of psychotic symptoms
at discharge (only among patients with schizophrenic/
schizoaffective disorders) [17].

Table 4 synthetizes the main results for this group of
variables.

Finally, antipsychotic and substance use prescription
fill in 6 months before the index hospitalization resulted
associated with readmission [52] as well as the number
of medications filled during the year before but with a
non-monotonic association [26].

Patients’ clinical history

Admission history turned out to be significantly associ-
ated with readmission in 32 out of 37 studies, resulting
in 31 cases as a risk factor. In 20 of these studies such
relationship was found in all the multivariate analyses
performed, while in one other case only in some of the
different multivariate regressions performed; only in one
case association was found at bivariate but not at
multivariate level [66]. In just one study and only in
bivariate analyses [14], a negative relationship was
found between having been previously hospitalized
and readmission risk.
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Table 4 Synthesis of the main results regarding patients’ clinical characteristics

Variables Number of studies resulted significant/  Main significant results® Main significant results®
Number of studies analysing the (bivariate) (multivariate)
variable

Psychiatric Diagnosis 28/46 Mixed results and different diagnostic Mixed results and different

groups compared (20) diagnostic groups compared
(17)

Suicide attempt or gesture 3/6 A history of suicide attempt (1) and a Suicide potential protective

(history or risk during family history of suicide (1) risk factors factor (1)

hospitalization)

GAFP 6/11 Measured in different moments (4) Measured in different

Subjective prognosis and risk 3/5
score

moments (3)

Symptomatology at discharge (1) and
patients required heavy care risk factor

Q)

Poor prognosis risk factor (1)

*The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more than
one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis

bSee the text for other results on measures of functioning and psychopathology

Duration of illness was considered in four papers [25,
37, 55, 57]. Two papers [25, 57], found a significant as-
sociation (with length of illness being a risk factor for re-
admission, only in bivariate analyses). In Wong and
Chung [48], a decrease in the risk of readmission was
found for older age at onset. A recent French study [38]
compared three groups: late and early onset geriatric pa-
tients and young adults. In this case, late onset turned
out to be a risk factor (while the lowest risk was found
for young adults). In Ng et al. [66] an index admission
corresponding to the first onset of illness was found as a
protective factor towards readmission within 6 months
from discharge, but only in bivariate analysis (the au-
thors suggesting that being at the first onset was associ-
ated with a lower risk of readmission due to compliance
of medication), while in another study [19] no significant
association between first onset and readmission was
found for older adults hospitalized for depression.

Number of hospital days in a given period before index
admission was found associated to higher risk ([25] and,
only in bivariate analysis, [26]) while, in Moos et al. [21],
it turned out as non-significant. The average length of
hospital stay in previous admissions was also considered
in one study, turning out to be non-significantly related
to readmission [48].

Several measures of non-hospital pre-admission con-
tacts with health services were analysed. Being known to
the mental health service before index admission [9],
previous use of outpatient mental health services [23, 26,
50, 52], and preadmission relationship with a mental
health practitioner [31] were found as predictors of re-
admission in multivariate analyses. Three papers consid-
ered outpatient medical visits before index admission
[21-23]; Moos et al. [21, 23] found them to be a signifi-
cant risk factor at multivariate level. Moos et al. [22, 23]
also analysed at multivariate level the effect of prior
inpatient treatment for a medical condition: it was

associated with an increased risk of readmission in both
studies.

Table 5 synthetizes the main results for this group of
variables.

Patients’ attitude and perception
Higher patient's satisfaction on different aspects of hos-
pital treatment decreased the risk of readmission, control-
ling for other variables [14]. Some studies have evaluated
patient’s attitude towards care as possible predictors. In
Kottsieper [56], both at bivariate and multivariate level, a
positive attitude toward medication was found to decrease
the risk of readmission, but past aftercare adherence, self-
determination and internalization for motivation for psy-
chotherapy turned out as non-significant. In Russo et al.
[59] an increase of risk was found for patients with a bet-
ter insight into their psychiatric illness at admission at
multivariate level.

Table 6 synthetizes the main results for this group of
variables.

Contextual factors: environmental, social and hospital
Environmental factors such as hospital location and vari-
ables related to neighbourhood environment characteris-
tics, health system factors and social context factors
(family and caregivers relationships) were considered in
this category.

A comparison between urban (or metropolitan) and
rural (or non-urban) areas was performed in five papers.
An urban setting was found as a risk-increasing factor in
one study [52], while a higher risk for rural areas was
found in another study, where however only bivariate
analysis was performed [57]. Some papers analysed dif-
ferences in readmission risk related to hospital or dis-
charge location, but are referred to specific national
situations; in particular, Kim et al. [26] and Adams [60]
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Table 5 Synthesis of the main results regarding patients’ clinical history

Variables
of studies analysing the variable

Number of studies resulted significant/Number

Main significant results®
(multivariate)

Main significant results®
(bivariate)

Previous admissions 32/37
Duration of illness 2/4
Age at onset 2/6
Whether index admission 1/2

corresponded to first onset/episode

Number of previous hospital days/ 2/4
average previous LoS

Previous use of health services 8/10

Previous admissions risk
factor (21)

Previous admissions risk
factor (23)°

Higher length of illness risk
factor (2)

Mixed direction (2)

No significant results

No significant results

First onset protective factor

m

Number of previous hospital
days risk factor (2)

No significant results

Number of previous hospital
days risk factor (1)

Increasing risk with service
use (3)

Increasing risk with service
use (8)

One paper with not significant results on age at first psychiatric admission was also found

*The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more than
one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis

“Mixed direction” means that the variable resulted significant in more than one paper, but the results were contrasting

Pplus one with contrary result

compared US regions and Lin et al. [34] Taiwanese
regions.

Stahler et al. [32], considered many variables related to
neighbourhood environment characteristics and services
distances, finding a higher risk of readmission for pa-
tients who lived in close proximity to a Narcotics An-
onymous meeting location and a lower one for patients
living in areas with higher educational attainment. Un-
availability of resources, measured in terms of either ab-
sence of services and resources required by the patient
in the geographic area to which the patient had access,
or a waiting list making them non-usable, was also mea-
sured but resulted as not significant [40].

Physician gender and experience (using age as a proxy)
were examined with bivariate analysis, gender turning
out to be non-significant and experience being protect-
ive [34]. The same study analysed also other hospital-
level variables and found that being discharged from
medical centres or not-for-profit hospitals was a protect-
ive factor, while patients discharged from regional and
public hospitals had the highest readmission rates. In

Mark et al. [52], lower median length of stay and higher
annual mean number of stays for Medicaid patients with
mental or substance use disorder (M/SUD) or some
psychiatric/psychological procedures (interviews, con-
sultations and evaluations; somatotherapy, individual
psychotherapy) turned out as risk factors and other
psychiatric/psychological procedures (other psycho-
therapy and counselling, alcohol and drug rehabilita-
tion and detoxification) as protective factors, with the
annual mean number of stays of patients with M/
SUD diagnosis and the median LoS being significant
also in the multivariate analyses.

We also considered two economic issues partially re-
lated to the health system characteristics, but analysed at
individual level. As for papers related to payment/reim-
bursement mechanisms and insurance, Medicaid was
found as a protective factor (vs commercial insurance)
in Kolbasovsky [45] while mixed results emerged in bi-
variate analysis [52, 56].

Among variables related to social support, at multivari-
ate level, insufficient emotional and practical support of

Table 6 Synthesis of the main results regarding patients’ attitude and perception

Variables Number of studies resulted significant/ Main significant results® Main significant
Number of studies analysing the variable (bivariate) results®
(multivariate)
Patient’s satisfaction with treatment 11 Satisfaction protective factor (1) Satisfaction

Patient’s compliance, attitude toward ~ 5/8
medication and follow up visits

Insight into illness/denial of diagnosis ~ 3/5
Or prognosis

protective factor (1)

Positive attitudes
protective factor (1)

Positive attitudes protective factor (4)P°

Caregiver's denial risk factor (1)

A sealing over

recovery style risk for involuntary
readmission (1) Insight risk factor (1)

Insight risk factor (1)

One paper with not significant results on perceived coercion and on perceived risk to self or others was also found

@ The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more
than one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis

Pplus one where readmission status was associated with having a greater level of intent to attend outpatient medical and psychiatric appointments
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caregivers increased the risk of being readmitted [40], as
well as did maladaptive family system functioning [20]
and social support unreliability [50]. Also, for women
with dementia, having caregivers who felt burdened by
care responsibilities increased risk of late readmission
versus no readmission [18].

At bivariate level, criticism of family member and care-
giver’s over-estimation of their own ability to provide
assistance and emotional support, more family involve-
ment, attendance of a carer at the discharge planning,
perceived treatment support reported significant results
[7, 25, 35, 37, 40, 57]. On the contrary, presence and ex-
tent of social support network, pre-discharge contacts
with family or non-government psychosocial support or-
ganisations, change in the support system preceding
hospitalisation and family conflict resulted non-
significant.

Table 7 synthetizes the main results.

Admission and discharge characteristics

Length of stay was examined in many studies. In Ono et
al. [18], higher values of LoS turned out to be a risk fac-
tor for early readmission (in the first 3 months), but a
protective factor towards late readmission (from the 4th
to the 24th month), such results being confirmed also in
multivariate analyses. In four studies [26, 28, 46, 53],
only at bivariate level, a longer LoS resulted as a risk fac-
tor of being readmitted. In four studies a longer LoS
turned out as a protective factor in multivariate analysis:
toward readmission at 28—-30 days for patients with dif-
ferent psychiatric diagnoses [34, 54], and at 4-5 years
for patients respectively with substance use disorders or
schizophrenia [21, 33]. Moreover, a longer LoS turned
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out as a protective factor also in three papers only per-
forming bivariate analysis [36, 44, 57].

The legal status of the index admission was considered
among the potential predictors in nine papers, with a
higher risk for voluntarily admitted patients found in
Hendryx et al. [49] (vs court-order admitted patients)
and (but only in bivariate analysis) Russo et al. [59]. In
this last study, readmission rates for chronic patients
assigned to a locked unit decreased.

As for type of discharge, escape from hospital or dis-
charge against medical advice increased risk of readmis-
sion in two papers [30, 57] and in one study the 90-day
readmission risk increased for discharge referral to other
centres due to remission versus discharged on medical
advice, but not for discharged against medical advice
[55]. Adequacy of discharge planning (as evaluated by a
social worker) turned out instead as a protective factor
[40] in multivariate analyses, as well as having a discharge
plan sent to the GP on discharge from the index admis-
sion [9, 29]. Discharge destination - planned during ad-
mission - in terms of accommodation (e.g., community
centres, home) resulted non-associated to readmission,
apart from being followed by the social welfare services
which increased risk of readmission compared with refer-
ral to relatives [48] as well as (in bivariate analysis) having
an assigned service in community [33]. Moreover, one
paper reported a decreased risk for patients assigned to an
outpatient (vs control) commitment group, both alone
and in interaction with psychotic diagnosis [61].

Complications during hospitalisation for patients
suffering from dementia resulted as not significant in
multivariate analysis but increased risk for early re-
admission when looking at bivariate associations [18].

Table 7 Synthesis of the main results regarding contextual factors: environmental, social and hospital

Main significant results®
(multivariate)

Variables Number of studies resulted Main significant
significant/Number of studies results®
analysing the variable (bivariate)

Urban/metropolitan vs rural®  2/5

Environmental variables, 172
services distance and
availability of resources

Physician characteristics and =~ 2/2
other hospital-level variables

Mixed direction (2)

No significant
association

Different variables
analysed and found

Urban residence risk factor (1)

Living in close proximity to a Narcotics Anonymous
meeting location risk factor while living in areas with higher
educational attainment protective factor (1)

Number of Medicaid patients with mental or substance use
disorder (1) and shorter median LoS (1) risk factor

significant (2)

Fee-for-service or capitated 3/4
Medicaid plan or (type of)
insurance coverage

Social support 9/14

Mixed direction (2)

Social support
protective factor (6)

Medicaid (vs commercial insurance) protective factor (1)

Social support protective factor (4)

“  (different variables analysed)

(different variables

analysed)

*The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more than
one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis

“Mixed direction” means that the variable resulted significant in more than one paper, but the results were contrasting

PSee the text for differences in readmission risk related to hospital or discharge location referred to specific national situations

“plus 1 where readmission status was associated with having increased levels of perceived treatment support from significant others
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In Monnelly [16], when at least a sign of instability
during hospitalisation (i.e., use of restraints, use of se-
clusion, requiring orders for close observation in the
3 days before discharge, active psychotic behaviour, suicide
attempts or gesture, assault within 5 days of discharge, re-
ceiving p.r.n. medications - not including hypnotics - or
not) was reported, the risk of readmission increased (as
well as for each sign separately, apart from those occur-
ring most rarely, i.e., suicide and assault), while in [54] ad-
missions involving reportable aggressive incidents were
found as more likely to lead to readmission (in both pa-
pers, also in multivariate analyses).

Six papers [17, 28, 35, 39, 48, 66] analysed different as-
pects of pharmacological treatment (such as dosage or
medication prescription), but it resulted significant in
only the three of them discussed below and always in bi-
variate associations. Being on depot injectable anti-
psychotic medication turned out as a risk factor, while
using atypical antipsychotic medication was protective
towards readmission [66]. Prescription of atypical anti-
psychotic was again found as a protective factor (while
no significance was found for depot) [35]. Receiving
mood stabilizers was found as a protective factor for pa-
tients with bipolar disorder, while receiving antipsychotic
medications for those with depressive psychosis [17].

Intensive case management (ICM) was found as pro-
tective versus control group in multivariate analysis [45].
Other three papers analysed other interventions during
hospitalisation finding significant results only at bivariate
level: in one receiving ECT during the hospital stay
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reduced the risk of early readmission [19] - this variable
resulted not significant in another paper [66] -, an inter-
vention of advanced directives (a statement of a person’s
preferences for treatment during admission) versus con-
trol group did not result in statistically different re-
admission risks [42].

Table 8 synthetizes the main results.

Discussion

This review identified a wide range of studies on the as-
sociation between pre-discharge variables and the risk of
readmission. Analysed variables were classified accord-
ing to the following categories: patients’ demographic,
social and economic characteristics; patients’ clinical
characteristics; patients’ clinical history; patients’ attitude
and perception; environmental, social and hospital char-
acteristics; and admission and discharge characteristics.

The role of patients’ characteristics

A lot of sociodemographic and clinical characteristics of
the patients have been studied as possible influencing
factors of readmission. The awareness of the likely effect
of these factors is useful for health professionals in order
to detect high risk populations to whom possibly address
prevention strategies.

Among sociodemographic variables, age and gender
were analysed in most of the papers; however, turning
out as non-significant in the majority of them. Although
often not significant as well, marital status was rather
consistently protective across the literature analysed,

Table 8 Synthesis of the main results regarding admission and discharge characteristics

Number of studies resulted
significant/Number of
studies analysing the

Variables Main significant results®

(bivariate)

Main significant results®
(multivariate)

variable
Length of stay 13/33 Mixed direction (11) Protective factor (4), mixed results (1)
Involuntary 2/9 Involuntary admission protective factor (2) Involuntary admission protective factor (1)
admission
Type of 6/10 Discharge plan sent to GP (2), located (1), rated as Discharge plan sent to GP (2), rated as
discharge adequate (1) and discharge on medical advice (2) adequate (1), discharge on medical advice

protective factors

Referral made at  3/6
discharge/

discharge

destination

Complications 3/3
during
hospitalization

Treatment and 5/9
clinical practice

Being followed by social welfare services (1), having
an assigned service in community (1) risk factors

Complications during hospitalization risk factor (3)

Atypical antipsychotic (2), receiving mood stabilizers
at discharge (1), antipsychotic medications (1), ECT in

(2) protective factors

Being followed by social welfare services (1)
risk factor; patients assigned to an
outpatient (vs control) commitment group
protective factor (1)

Complications during hospitalization risk
factor (2)

Intensive case management services
protective factor (1)

the hospital stay (1) protective factors; on depot
injectable antipsychotic (1) risk factor

One paper with not significant results on “treatment goals documented at admission” and on “treatment goals met at discharge” was also found

“The number of significant results (when present) is reported in brackets for each variable. Please note that such numbers refer to the papers, and that more than
one variable in the same row could be analysed in the same paper; moreover, not all studies conduct both bivariate and multivariate analysis

“Mixed direction” means that the variable resulted significant in more than one paper, but the results were contrasting
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while unemployment was a risk factor, but only in bi-
variate analysis. Again, both living situation and educa-
tional level turned out as non-significant in the majority
of the papers. Ethnicity was considered, with contrasting
results. Older age, being married or, with weak results,
being employed or with higher educational level may
then be seen as protective factors towards readmission
risk. On the contrary, the presence of benefits or disabil-
ity pension may represent a risk factor.

Diagnosis is the variable most often analysed, but
turned out not significant in many papers. Moreover,
comparisons between studies are difficult to implement
due to different diagnostic populations and the use of
different diagnostic classification systems through the lit-
erature. Different measures of severity of illness and in
particular the global functioning of the patients (often
measured by GAF) could be considered in the preven-
tion of readmission. In general, a worse functioning or
prognosis or quality of life, may represent risk factors.
Few papers considered the perception and attitude of pa-
tients or their compliance to treatment, but interestingly
no quantitative paper analysed the subjective point of view
of patients on admission, apart from Priebe et al. [14].

The existence or the number of previous admissions
were both one of the most often analysed variables and
the one most consistently associated with readmission
risk. In 20 papers on readmission such a relationship
was found in all of the multivariate analyses performed:
having previous admissions increased the risk of being
readmitted, even after adjusting for other confounders.
This confirms the results of previous studies in a more
comprehensive sample of papers. Only in a few cases the
association between previous hospitalisations and read-
missions did not result significant. However, in the ma-
jority of these cases there could be two main reasons for
the lack of association for this particular result: other co-
variates associated with previous psychiatric admissions
were included in the analysis (such as cumulative LoS,
age at onset, etc.); or authors had selected a particular
sample of “high or low users” patients.

More in general not only being previously admitted,
but also a longer duration of illness and, more consist-
ently throughout the literature, previous use of health
services (in particular non-hospital contacts and not
only psychiatric ones) are typically risk factors.

The role of admission’s characteristics and clinical events

Among variables on which the clinicians or policy
makers could intervene, papers considered admission
characteristics, clinical events or treatment during the
admission. The main variable considered was length of
stay, which was analysed as a predictor in about half of
the papers reviewed; in the majority of these, association
of LoS with readmission was non-significant. Moreover,
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the direction was not very consistent in papers where
LoS was found significant; in particular, although in the
few multivariate cases where it turned out significant it
resulted prevalently protective, for early readmission
among patients with dementia and in part of bivariate
results opposite findings emerged, suggesting that ana-
lysis of the relation between LoS and readmission should
be considered for given follow-up periods, age and diag-
nosis groups, to find more robust results for policy
makers. As emerged from our review, other relevant as-
pects of the discharge process, such as type of discharge,
discharge plan and referral made at discharge, have been
studied only in very isolated studies.

The role of contextual factors

Among contextual factors, different types of variables re-
sulted as associated to readmission risk, but were only
analysed in some papers and results were not consistent.
Deeper analysis of the system level variables has been
conducted in another review of the project [10].

A general protective role for social support and care-
givers’ positive involvement in care emerged in the re-
view, although different variables were analysed and not
always significant results emerged. This result is relevant
for policy makers and clinicians and highlights the need
for interventions to improve caregivers’ support for
treatment (see, e.g., Prince [35]). The protective role of
social support seems strengthened also by the fact that
being married, employed and with higher quality of so-
cial life satisfaction were found associated with a re-
duced risk to be readmitted.

Strengths and limitations

Some limitations of this systematic review have to be
considered. First of all, the found associations were not
straightforward, and the interactions between factors
(such as variables related to patients’ severity of illness)
complicate the examination of the specific effects of
each variable. Another limitation, as described in the
quality assessment section, is the low representativeness
of the general psychiatric population in the papers as,
for example, the authors focused on a specific diagnosis
or care program (e.g., substance abuse), or focused only
on a specific gender or age group. The main aim of this
review was not to provide detailed estimations of overall
average effects or associations of each variable with re-
admission, but rather to give an extensive overview of
the studies in this area. Conducting e.g., meta-analysis
was deemed unfeasible due to the large number of vari-
ables included and the relatively small number examin-
ing each of them. In our examination, contrasting
results emerged for most variables for different reasons,
and we consider the mixed results found as something
to be expected due the heterogeneity of settings of the
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studies. Further reviews could stratify results for severity
scores (e.g., using homogeneous samples according to
diagnosis, functioning or clinical history) in order to re-
duce heterogeneity or restrict the included results accord-
ing to specific follow-up times (i.e., early readmission such
as 30 days).

The high heterogeneity of the studies is also due to
fact that the studies examined psychiatric populations
from different countries, as well as different types of in-
patient services and health systems. Some of the differ-
ences among the studies are likely to be due to different
historical periods (e.g., studies conducted in the 90’s are
different from the most recent ones), and to different
mental health systems (as countries where the balance
between hospital and community is different are ex-
pected to show different readmission rates and different
influencing factors). This holds within the European
countries as well as when Europe is compared for ex-
ample with the USA. Moreover, the variables examined
varied largely among studies; for example, many sociode-
mographic and clinical variables were categorised differ-
ently in different studies, making their comparison a
complex exercise.

Moreover, we should consider that, in this review, only
“readmission rates” studies have been included while
studies and analyses on “time to readmission” and on
“heavy/frequent users” were excluded. Nevertheless,
there are also differences regarding the outcome vari-
ables used in the reviewed studies; in particular with re-
spect to the time considered, heterogeneity across the
reviewed studies also emerged: while some in fact calcu-
late measures of “early readmission”, other use longer
periods to assess readmission.

Regarding another quality aspect, almost all studies
used multivariate analytical methods, controlling for
confounders of the association between predictors and
readmission. However, we noted that only around 60%
of the studies adjusted for the number of previous hospi-
talisations, which is the variable most consistently found
to be associated with readmission in the literature. We
have reported here also some results of bivariate ana-
lyses, and many of the variables resulted statistically sig-
nificant at this level. This aspect should be considered as
it highlights that in many cases variables are only spuri-
ously associated with readmission, ie., they are related
with it due to their link with other factors. For this rea-
son, we have used this quality criterion to describe the
results, highlighting the results emerging especially in
multivariate analyses, when they resulted significant, and
separating them from the ones retrieved from the bivari-
ate analyses. Moreover, the number of papers reporting
significant results on the number of papers analysing
each category of variables has been reported in tables, in
order to make the reader aware about the strength of
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the evidence and about the gaps existing in the
literature.

Conclusions

This systematic review examined pre-discharge factors
as predictors of readmission among psychiatric patients.
The review identified a vast number of factors that were
examined in previous quantitative studies. Those factors
are related to patients’ characteristics - demographic, social,
economic and clinical aspects and patient’s attitude and
perception - to environmental, social and hospital charac-
teristics and to admission and discharge characteristics.

The prevention of unnecessary admissions has an im-
pact on patients and caregivers - avoiding interruption
in their lives and work activities-, and also on health ex-
penditure, as admissions are the most relevant compo-
nent of mental health budgets. The results of this review
may contribute to increase knowledge on pre-discharge
factors that could be considered by policy-makers and
clinicians to predict and prevent readmissions of psychi-
atric patients. Further studies could also aim to identify
readmission risk scores or best models considering all
the variables resulted significant in this review.

The review gives an overview not only of the main
studied variables, confirming that the most consistently
significant predictor of readmissions was previous hospi-
talisation, but also of less frequently studied aspects. The
results suggest that there are some other policies and
clinically relevant aspects associated with readmission,
including the presence of social and carers support and
patient’s positive attitude or satisfaction with treatment.
On the discharge factors, for example, discharge plan-
ning has received much attention over the past few years
within the hospital process to reduce readmission and
improve continuity of care [70, 71]. However, some of
these findings are based on very few studies, and need to
be further explored in new studies.

Additional files

Additional file 1: Detailed search strategies for a systematic review on
pre-discharge factors and psychiatric readmission. (DOC 38 kb)
Additional file 2: Evaluation table describing the study population, the

follow up period and the pre-discharge variables analysed and resulted
significant. (DOC 197 kb)

Abbreviations

EL: Eva Lassemo; FA: Francesco Amaddeo; FT: Federico Tedeschi; KW: Kristian
Wahlbeck; LS: Liljana Sprah; PH: Peija Haaramo; RS: Raluca Sfectu; VD: Valeria
Donisi

Acknowledgements

This work was conducted as part of the study “The Comparative
Effectiveness Research on Psychiatric Hospitalisation by Record Linkage of
Large Administrative Data Sets (CEPHOS-LINK)". We are grateful to Dr. Giulia
Reali for her help in translating papers from German and reviewing our
results. We are thankful for the work performed by our European colleagues


dx.doi.org/10.1186/s12888-016-1114-0
dx.doi.org/10.1186/s12888-016-1114-0

Donisi et al. BVIC Psychiatry (2016) 16:449

during the literature search process. Searches were performed by the
National Institute for Health and Welfare, Finland.

Funding

This project has received funding from the European Union’s Seventh
framework Programme for research, technological development and
demonstration under grant agreement no 603264. The sponsor of the study
had no role in study design, data collection, analysis, interpretation, or
writing of the report. The corresponding author had full access to all data in
the study and had final responsibility for the decision to submit for
publication.

Availability of data and materials
Not applicable.

Authors’ contributions

VD, FT and PH made contributions to conception and design of the study,
acquisition of data, analysis and interpretation of data; were involved in
drafting the manuscript; have given final approval of the version to be
published; and agree to be accountable for all aspects of the work. FA and
KW made contributions to conception and design of the study; were
involved in revising the manuscript critically for important intellectual
content; have given final approval of the version to be published; and agree
to be accountable for all aspects of the work.

Authors’ information

VD, PhD, Clinical Psychologist, University of Verona, Department of
Neurosciences, Biomedicine and Movement Sciences, University of Verona,
Verona, ltaly.

FT, PhD, Statistician, University of Verona, Department of Neurosciences,
Biomedicine and Movement Sciences, University of Verona, Verona, Italy.
KW, Research Professor, MD, Psychiatrist, National Institute for Health and
Welfare, Mental Health Unit, Helsinki, Finland.

PH, PhD, Senior Researcher, National Institute for Health and Welfare, Mental
Health Unit, Helsinki, Finland.

FA, PhD, Professor of Psychiatry, MD, Psychiatrist, Department of
Neurosciences, Biomedicine and Movement Sciences, University of Verona,
Verona, ltaly.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Author details

'Department of Neurosciences, Biomedicine and Movement Sciences,
University of Verona, Policlinico G.B. Rossi, Piazzale L.A. Scuro 10, 37134
Verona, Italy. *National Institute for Health and Welfare, Mental Health Uni,
Helsinki, Finland.

Received: 22 January 2016 Accepted: 5 November 2016
Published online: 16 December 2016

References

1. OECD. Making mental health count: the social and economic costs of
neglecting mental health care. OECD health policy studies. Paris: OECD
Publishing; 2014.

2. Durbin J, Lin E, Layne C, Teed M. Is readmission a valid indicator of the
quality of inpatient psychiatric care? J Behav Health Ser R. 2007;34:137-50.

3. Rumball-Smith J, Hider P. The validity of readmission rate as a marker of the

quality of hospital care, and a recommendation for its definition. N Z Med J.

2009;122:63-70.

4. Vigod SN, Kurdyak PA, Dennis CL, Leszcz T, Taylor VH, Blumberger DM, Seitz
DP. Transitional interventions to reduce early psychiatric readmissions in
adults: systematic review. Br J Psychiatry. 2013;202:187-94.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 16 of 17

McEwan K, Goldner E. Accountability and performance indicators for mental
health services and supports. Prepared for the federal/provincial/territorial
advisory network on mental health. Ottawa: Health Canada; 2000.
Wobrock T, Weinmann S, Falkai P, Gaebel W. Quality assurance in psychiatry:
quality indicators and guideline implementation. Eur Arch PsyClin N. 2009;
259:219-26.

Lyons JS, O'Mahoney MT, Miller SI, Neme J, Kabat J, Miller F. Predicting
readmission to the psychiatric hospital in a managed care environment:
implications for quality indicators. Am J Psychiatry. 1997;154:337-40.
Tulloch AD, David AS, Thornicroft G. Exploring the predictors of early
readmission to psychiatric hospital. EpidemiolPsyc Sci. 2015. doi:10.1017/
$2045796015000128.

Callaly T, Trauer T, Hyland M, Coombs T, Berk M. An examination of risk
factors for readmission to acute adult mental health services within 28 days
of discharge in the Australian setting. Australas Psychiatry. 2011;19:221-5.
Kalseth J, Lassemo E, Wahlbeck K, Haaramo P, Magnussen J. Psychiatric
readmissions and their association with environmental and health system
characteristics: A systematic review of the literature. BMC Psychiatry. 2016;
16:376-384.

Sprah L, ZvezdanaDernovéek M, Wahlbeck K, Haaramo P. Psychiatric
readmissions and their association with physical comorbidity: A systematic
literature review. Accepted for publication, BMC Psychiatry.

The CONSORT Group: CONSORT 2010 checklist. 2010. http://www.consort-
statement.org/consort-2010. Accessed 8 Jan 2015.

The STROBE Group: STROBE checklist for cohort, case-control, and cross-
sectional studies. 2007. http://www.strobe-statement.org/index.php?id=
available-checklists. Accessed 8 Jan 2015.

Priebe S, Katsakou C, Amos T, Leese M, Morriss R, Rose D, et al. Patients’
views and readmissions 1 year after involuntary hospitalization. Br J
Psychiatry. 2009;194:49-54.

Brennan PL, Kagay CR, Geppert JJ, Moos RH. Elderly Medicare inpatients
with substance use disorders: characteristics and predictors of hospital
readmissions over a four-year interval. J Stud Alcohol. 2000,61:891-5.
Monnelly EP. Instability before discharge and previous psychiatric
admissions as predictors of early readmission. Psychiat Serv. 1997,48:1584-6.
Craig TJ, Fennig S, Tanenberg-Karant M, Bromet EJ. Rapid versus delayed
readmission in first-admission psychosis: quality indicators for managed
care? Ann Clin Res. 2000;12:233-8.

Ono T, Tamai A, Takeuchi D, Tamai Y. Factors related to readmission to a ward
for dementia patients: Sex differences. PsychiatClin Neuros. 2011;65:490-8.
Morrow-Howell NL, Proctor EK, Blinne WR, Rubin EH, Saunders JA, Rozario
PA. Post-acute dispositions of older adults hospitalized for depression.
Aging Ment Health. 2006;10:352-61.

Touch Mercer G, Molinari V, Kunik ME, Orengo CA, Snow L, Rezabek P.
Rehospitalization of older psychiatric inpatients: an investigation of
predictors. Gerontologist. 1999;39:591-8.

Moos RH, Mertens JR, Brennan PL. Rates and predictors of four-year
readmission among late-middle-aged and older substance abuse patients.
J Stud Alcohol. 1994;55:561-70.

Moos RH, Pettit B, Gruber V. Longer episodes of community residential care reduce
substance abuse patients’ readmission rates. J Stud Alcohol. 1995,56:433-43.
Moos RH, Mertens JR, Brennan PL. Program characteristics and readmission
among older substance abuse patients: comparisons with middle-aged and
younger patients. J Ment Health Admin. 1995;22:332-45.

Phibbs CS, Swindle RW, Recine B. Does case mix matter for substance abuse
treatment? A comparison of observed and case mix-adjusted readmission
rates for inpatient substance abuse treatment in the Department of
Veterans Affairs. Health Serv Res. 1997,31:755-71.

Bowersox NW, Saunders SM, Berger BD. Predictors of rehospitalization in
high-utilizing patients in the VA psychiatric medical system. Psychiat Quart.
2012;83:53-64.

Kim HM, Pfeiffer P, Ganoczy D, Valenstein M. Intensity of outpatient
monitoring after discharge and psychiatric rehospitalization of veterans with
depression. Psychiat Serv. 2011,62:1346-52.

Dausey DJ, Rosenheck RA, Lehman AF. Preadmission care as a new mental
health performance indicator. Psychiat Serv. 2002;53:1451-5.

Zeff KN, Armstrong SC, Folen RA. Characteristics associated with psychiatric
readmission. Hosp Community Psych. 1990;41:91-3.

Callaly T, Hyland M, Trauer T, Dodd S, Berk M. Readmission to an acute
psychiatric unit within 28 days of discharge: identifying those at risk. Aust
Health Rev. 2010;34:282-5.


http://dx.doi.org/10.1017/S2045796015000128
http://dx.doi.org/10.1017/S2045796015000128
http://www.consort-statement.org/consort-2010
http://www.consort-statement.org/consort-2010
http://www.strobe-statement.org/index.php?id=available-checklists
http://www.strobe-statement.org/index.php?id=available-checklists

Donisi et al. BVIC Psychiatry (2016) 16:449

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45,

46.

47.

48.

49.

50.

52.

Dixon M, Robertson E, George M, Oyebode F. Risk factors for acute
psychiatric readmission. Psychiatr Bull. 1997;21:600-3.

Schoenbaum SC, Cookson D, Stelovich S. Postdischarge follow-up of
psychiatric inpatients and readmission in an HMO setting. Psychiatr Serv.
1995;46:943-5.

Stahler GJ, Mennis J, Cotlar R, Baron DA. The influence of neighborhood
environment on treatment continuity and rehospitalization in dually
diagnosed patients discharged for acute inpatient care. Am J Psychiatry.
2009;166:1258-68.

Becker EA, Shafer A. Voluntary readmission among schizophrenic patients in
the Texas state psychiatric hospital system. Tex Med. 2007;103:54-9.

Lin HC, Tian WH, Chen CS, Liu TC, Tsai SY, Lee HC. The association between
readmission rates and length of stay for schizophrenia: a 3-year population-
based study. Schizophr Res. 2006;83:211-4.

Prince JD. Practices preventing rehospitalization of individuals with
schizophrenia. J NervMent Dis. 2006;194:397-403.

Warnke . Klinische und sozialeRisikofaktoren fur Weideraufnahmen in die
stationdrePsychiatriebeiPatientenmitSchizophrenie: Einelanseitanalyse.
Neuropsychiatrie. 2010;,24:243-51.

Downing A, Hatfield B. The care programme approach: dimensions of
evaluation. Brit J Soc Work. 1999;29:841-60.

Colenda CC, Trinkle D, Hamer RM, Jones S. Hospital utilization and
readmission rates for geriatric and young adult patients with major
depression: results from a historical cohort study. J Geriatr Psych Neur.
1991;4:166-72.

Kreys TJ, Fabian TJ, Saul MI, Haskett R, Coley KC. An evaluation of inpatient
treatment continuation and hospital readmission rates in patients with
bipolar disorder treated with aripiprazole or quetiapine. J PsychiatrPract.
2013;19:288-95.

Cummings SM. Adequacy of discharge plans and rehospitalization among
hospitalized dementia patients. Health Soc Work. 1999;24:249-59.
O'Donoghue B, Lyne J, Hill M, O'Rourke L, Daly S, Larkin C, et al. Perceptions
of involuntary admission and risk of subsequent readmission at one-year
follow-up: the influence of insight and recovery style. J Ment Health. 2011;
20:249-59.

Papageorgiou A, King M, Janmohamed A, Davidson O, Dawsonb J. Advance
directives for patients compulsorily admitted to hospital with serious mental
illness Randomised controlled trial. Br J Psychiatry. 2002;181:513-9.

Walker R, Minor-Schork D, Bloch R, Esinhart J. High risk factors for
rehospitalization within six months. Psychiat Quart. 1996,67:235-43.

Gunnell D, Hawton K, Ho D, Evans J, O'Connor S, Potokar J, et al. Hospital
admissions for self harm after discharge from psychiatric inpatient care:
cohort study. BMJ. 2008;337:1331-4.

Kolbasovsky A. Reducing 30-day inpatient psychiatric recidivism and
associated costs through intensive case management. Prof Case Manag.
2009;14:96-105.

Clements KM, Murphy JM, Eisen SV, Normand ST. Comparison of self-report
and clinician-rated measures of psychiatric symptoms and functioning in
predicting 1-year hospital readmission. Adm Policy MentHIth. 2006;33:568-77.
Snowden MB, Walaszek A, Russo JE, Comtois KA, Srebnik DS, Ries RK,
Roy-Byrne P. Geriatric patients improve as much as younger patients
from hospitalization on general psychiatric units. J Am Geriatr Soc.
2004;23:1676-80.

Wong YC, Chung DWS. Characteristics and outcome predictors of
conditionally discharged mental patients in Hong Kong. Hong Kong J
Psychiatry. 2006;16:109-16.

Hendryx MS, Moore R, Leeper T, Reynolds M, Davis S. An examination of
methods for risk-adjustment of rehospitalization rates. Ment Health Serv Res.
2001;3:15-24.

Hendryx MS, Russo JE, Stegner B, Dyck DG, Ries RK, Roy-Byrne P. Predicting
rehospitalization and outpatient services from administration and clinical
databases. J Behav Health Ser R. 2003;30:342-51.

Grinshpoon A, Abramowitz MZ, Lerner Y, Zilber N. Re-hospitalization of first-
in-life admitted schizophrenic patients before and after rehabilitation
legislation: a comparison of two national cohorts. Soc Psych PsychEpid.
2007;23:355-9.

Mark T, Tomic KS, Kowlessar N, Chu BC, Vandivort-Warren R, Smith S.
Hospital readmission among medicaid patients with an index
hospitalization for mental and/or substance use disorder. J Behav Health Ser
R. 2013;40:207-21.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

Page 17 of 17

Zhou Y, Ning Y, Fan N, Mohamed S, Rosenheck RA, He H. Correlates of
readmission risk and readmission days in a large psychiatric hospital in
Guangzhou, China. Asia Pac Psychiatry. 2004;6:342-9.

Carr VJ, Lewin TJ, Sly KA, Conrad AM, Tirupati S, Cohen M, et al. Adverse
incidents in acute psychiatric inpatient units: rates, correlates and pressures.
AustNz J Psychiat. 2008;19:267-82.

Sanchez R, Jaramillo LE, Herazo MI. Factors associated with early psychiatric
rehospitalization. Biomedica. 2013;33:276-82.

Kottsieper P. Predicting initial aftercare appointment adherence and
rehospitalization for individuals with serious mental iliness discharged
from an acute inpatient stay. Drexel University Publisher (Ph.D. Thesis);
2006.

Saleh E-S, El-Hadidy MA. Predictors of psychiatric early readmission in Two
Arab hospitals. Arab J Psychiatry. 2012;23:12-21.

Bernardo AC, Forchuk C. Factors associated with readmission to a
psychiatric facility. Psychiat Serv. 2001;23:1100-2.

Russo J, Roy-Byrne P, Jaffe C, Ries R, Dagadakis C, Avery D. Psychiatric status,
quality of life, and level of care as predictors of outcomes of acute inpatient
treatment. Psychiat Serv. 1997,48:1427-34.

Adams JD. Risk factors contributing to the 30 day readmission rate at the
Alaska Psychiatric Institute for fiscal year 2008. University of Alaska
Anchorage Publisher (M.P.H. Thesis); 2010.

Swartz MS, Swanson JW, Wagner HR, Burns BJ, Hiday VA, Borum R. Can
involuntary outpatient commitment reduce hospital recidivism?: Findings
from a randomized trial with severely mentally il individuals. Am J
Psychiatry. 1999;156:1968-75.

Owen C, Rutherford V, Jones M, Tennant C, Smallman A. Psychiatric
rehospitalization following hospital discharge. Community Ment Hlt J. 1997;
33:13-24.

Thompson EE, Neighbors HW, Munday C, Trierweiler S. Length of stay,
referral to aftercare, and rehospitalization among psychiatric inpatients.
Psychiat Serv. 2003;55:1271-6.

American Psychiatric Association. Diagnostic and statistical manual of
mental disorders, fourth edition, text revision (DSM-IV-TR). Washington:
American Psychiatric Association; 2000.

Overall JE, Gorham DR. The brief psychiatric rating scale. In: Guy W, editor.
ECDEU assessment manual for psychopharmacology. Rockville: U. S.
Department of Health, Education, and Welfare; 1976. p. 157-69.

Ng CG, Loh HS, Yee HA. The prevalence and associated factors of
psychiatric early readmission in a teaching hospital, Malaysia. Malaysian J
Psych. 2012;21:54-66.

Derogatis LR. Symptom checklist 90, revised version, manual I: scoring,
administration and procedures for the SCL-90. Baltimore: Johns Hopkins
University Press; 1977.

Eisen S, Dill D, Grob MC. Reliability and validity, of a brief patient-report
instrument for psychiatric outcome evaluation. Hosp Community Psych.
1994,45:242-7.

Averill PM, Hopko DR, Small DR, Greenlee HB, Varner RV. The role of
psychometric data in predicting inpatient mental health service utilization.
Psychiat Quart. 2001;72:215-35.

Steffen S, Késters M, Becker T, Puschner B. Discharge planning in mental
health care: a systematic review of the recent literature. Acta Psych Scand.
2009;120:1-9.

Mistiaen P, Anneke LF, Else P. Interventions aimed at reducing problems in
adult patients discharged from hospital to home: a systematic meta-review.
BMC Health Serv Res. 2007;7:47.

Wheeler A, Moyle S, Jansen C, Robinson E, Vanderpyl J. Five-year follow-up
of an acute psychiatric admission cohort in Auckland, New Zealand. New
Zeal Med J. 2011;124:30-8.

Winston A, Pardes H, Papernik DS, Breslin L. Aftercare of psychiatric patients
and its relation to rehospitalization. Psychiat Serv. 1997,28:118-21.

D'Ercole A, Struening E, Curtis JL, Millman EJ, Morris A. Effects of diagnosis,
demographic characteristics, and case management on rehospitalization.
Psychiat Serv. 1997,5:682-8.

Schmidt-Kraepelin C, Janssen B, Gaebel W. Prevention of rehospitalization in
schizophrenia: results of an integrated care project in Germany. Eur Arch
Psy Clin N. 2009;259(Suppl2):5205-12.



	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Eligibility criteria
	Definition of pre-discharge variables
	Data source and search methods for identification of studies
	Data collection
	Quality assessment
	Data analysis

	Results
	General characteristics of the included studies
	Representativeness, generalizability and quality assessment of papers

	Categories of pre-discharge variables analysed
	Patients’ demographic, social and economic characteristics
	Patients’ clinical characteristics
	Patients’ clinical history
	Patients’ attitude and perception
	Contextual factors: environmental, social and hospital
	Admission and discharge characteristics

	Discussion
	The role of patients’ characteristics
	The role of admission’s characteristics and clinical events
	The role of contextual factors
	Strengths and limitations

	Conclusions
	Additional files
	show [Abbre]
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

