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Background: The transition from psychiatric hospital to community is often hindered by
challenges that influence community adjustment and continuity of care. Transitional
interventions with bridging components are provided prior to discharge and continue
beyond inpatient care. They provide continuity of care and may be effective in preventing
readmission. We aimed to assess the effectiveness of transitional interventions with
predischarge and postdischarge components in reducing readmissions and improving
health-related or social outcomes of patients discharged from psychiatric hospitals.

Methods: We conducted a systematic review by searching electronic databases
(MEDLINE, Embase, Cochrane Library, CINAHL, PsycINFO, and Psyndex) and included
randomized, nonrandomized, and one-group study designs. A random effects meta-
analysis was conducted with randomized controlled trials (RCTs) reporting data on
readmission rates. Other study designs were synthesized qualitatively.

Results: After screening 2,673 publications, 16 studies (10 RCTs, three quasi-
experimental, and three cohort studies) were included and nine RCTs were included in
the meta-analysis. The tested interventions included components from case
management, psychoeducation, cognitive behavioral therapy, and peer support. All
studies with significant improvements in at least one outcome provided elements of
case management, most frequently in combination with cognitive behavioral therapy and
psychoeducation. Readmission rates during follow-up ranged between 13% and 63% in
intervention groups and 19% and 69% in control groups. Overall, we found an odds ratio
of 0.76 (95% confidence interval = 0.55–1.05) for readmission due to transitional
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interventions. Heterogeneity was low at only 31% (p = 0.17) and the funnel plot indicated
no obvious publication biases.

Conclusions: We observed that transitional interventions with bridging components
were no more effective in reducing readmission than treatment as usual; however, these
results are based on limited evidence. Therefore, additional high-quality research is
required to conclude the effectiveness of transitional interventions. Nevertheless,
transitional interventions with bridging components are preferred by service users and
could be an alternative to strategies regularly employed.
Keywords: systematic review, meta-analysis, discharge, transitional care, psychiatry, mental health
INTRODUCTION

For psychiatric patients, the transition from hospital to
community is often hindered by challenges that influence
community adjustment and continuity of care (1). The first
days and weeks after discharge from psychiatric institutions
represent a critical phase for patients. During this time period,
difficulties often arise in everyday life, such as increased risk of
suicide, craving, anxiety, loneliness, lack of self-esteem,
stigmatization, lack of treatment adherence, and difficulties in
coping with recurring symptoms (2–13). Any of these challenges
can result in symptom relapse or readmission to inpatient care.
Readmission rates after 30 days vary between 9% and 15% in
Canada and Europe (14, 15), and are approximately 18% within
4 months in Canada (14), 13% within 6 months in the United
States (16), and between 33% and 48% within 12 months in
Europe or New Zealand (15, 17). Across all countries, the risk of
readmission is highest in the first 30 days after discharge (15, 18).
Therefore, preventive measures are recommended to ensure the
availability of seamless transition from inpatient to community
care (15).

Interventions that are provided prior to discharge and
continued beyond inpatient care are referred to as transitional
interventions with bridging components (7). They are structured
discharge management strategies and allow for the maintenance
of therapeutic relationships that are established during inpatient
stays. By offering support before and beyond the inpatient stay,
healthcare professionals can emphasize care needs before
discharge and address or follow-up with those needs in the
community setting. This combination of elements prior to and
after discharge fulfils patients' desire for continuity of care (19)
and is considered helpful (20) and promising in supporting the
effective transition from hospital to community.

Interventions aiming to improve the transition from hospital
to home have been tested in studies and partly summarized in
systematic reviews. These systematic reviews have either focused
on a wide range of interventions, including preintervention and
postintervention components (7, 21), specific patient groups
(22), and settings or services (23, 24). For example, Vigod et al.
(7) found evidence from nonrandomized trials indicating that
psychoeducational interventions help to improve disease
management and everyday skills, which may reduce
readmission rates of psychiatric patients. Alternatively,
g 2
discharge interventions for patients with severe depression
demonstrated no significant effects on readmission rates or the
improvement of depressive symptoms (22); however, patients
have reported that discharge planning and follow-up after
discharge are essential to prevent readmission (15).

The effectiveness of transitional interventions with bridging
components has not yet been summarized in systematic reviews.
By limiting the interventions to those with bridging components,
we expect better homogeneity and comparability than in
previous systematic reviews. Therefore, we conducted a
systematic review and meta-analysis to assess the effectiveness
of transitional interventions with predischarge and postdischarge
components in reducing readmissions and improving health-
related or social outcomes of patients discharged from
psychiatric hospitals.
METHODS

The present systematic review and meta-analysis adheres to
PRISMA guidelines (25). A review protocol was publicly
registered on PROSPERO (registration no.: CRD42019122456).

Search Strategy
We searched the following databases: MEDLINE, Embase,
Cochrane Library, CINAHL, PsycINFO, and Psyndex.
Documents published between 1998 and May 31, 2018 were
included in our search strategy. Database-specific searches
included the following index terms: (“bridging” OR
“transitional care” OR “patient discharge” OR “discharge
planning”) AND (“Psychiatric Hospital” OR “Mental
Institution” OR “Mental Hospital”) AND (“intervention” OR
“programme” OR “preparation”) NOT (child* OR dement*).
Additional searches were conducted in Google and Google
Scholar to find relevant grey literature. Hand searching of the
references of key papers (e.g., existing systematic reviews and
included articles) complemented the search. The detailed search
strategy is available upon reasonable request.

Inclusion/Exclusion Criteria
To be included, studies had to meet the following criteria:
published studies or study protocols written in German or
English, participants aged 18-65 years, participants had a
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psychiatric diagnosis and were discharged from a psychiatric
inpatient unit. Included interventions were those that aim to
improve discharge from psychiatric inpatient care to home with
a combination of predischarge and postdischarge components (e.g.,
need assessment or development of discharge plan predischarge and
home visits or telephone contacts postdischarge). Moreover, all
components of the intervention must have emanated from the
inpatient setting. Finally, although randomization is desirable to
minimize selection bias, it may not be feasible in mental health care.
We therefore included nonrandomized or one-group study designs
into our qualitative synthesis.

The following exclusion criteria were defined: interventions or
programs on a structural or organizational level; psychotherapeutic
treatment programs with a specific focus (e.g., therapy for substance
dependence or medication adherence); interventions specifically
targeting homeless persons; participants with physical or mental
handicap; and discharge from forensic settings.
Data Extraction and Risk of Bias
Assessment
Titles and abstracts of studies retrieved from database searches
and additional sources were independently screened by two
authors (AH and BK) to identify those that met inclusion
criteria. The full texts were then retrieved and independently
assessed for eligibility by the same two authors. Disagreements over
the eligibility of any studies were resolved through discussion.

Data extraction from the included studies was carried out by
one team member (AH) and checked for accuracy by another
(BK). Extracted information included: study design, setting, and
population; details of the intervention and control conditions;
recruitment and study completion rates; outcomes and times of
measurement; and information for assessment of the risk of bias.
Missing or nonreported data on the primary outcome
(readmission rates) was requested from study authors.

To classify the intensity of the interventions, we adapted the
intervention intensity score developed by Holzinger et al. (22).
The score (low/moderate/high intensity) considers the length of
intervention, number of intervention components (e.g.,
psychoeducation, cognitive behavioral therapy [CBT], case
management, and peer support), and number of contacts with the
patient. Details of our adaptations and ratings are available
from AH.

Two authors (AH and BK) independently assessed the risk of
bias in the included studies by using the Revised Cochrane Risk-
of-Bias for randomized trials (26) and the Mixed Methods
Appraisal Tool for all other study designs (27). Discrepancies
were solved by discussion within the team.
Data Analysis
Studies were included in the present meta-analysis if data were
available on readmission rates in absolute numbers or
percentages. The random effects meta-analysis was conducted
with the package ‘meta' (version 4.9-5) in R statistical software
(version 3.6.1; R Core Team, Vienna, Austria). Odds ratios were
Frontiers in Psychiatry | www.frontiersin.org 3
calculated for effect sizes. Study heterogeneity was assessed by I2,
and 95% confidence intervals (CIs) were used to assess
uncertainty. Forest and funnel plots were used for the
graphical display of effect sizes and analyzing publication bias,
respectively. Subgroup comparisons were conducted for length
of intervention, risk of bias, and intervention intensity.

Meta-analyses of other outcomes were not possible due to the low
number of studies and heterogeneous assessment instruments.
RESULTS

Study Selection and Characteristics
The search strategy yielded 2,673 publications, which after
screening resulted in 16 included studies. There were 10 RCTs,
three quasi-experimental studies, and three cohort studies. From
this, nine RCTs were included in the meta-analysis (Figure 1). In
the RCTs, the percentage of participants with a diagnosis of
psychosis or schizophrenia varied between 8% and 73% and
between 26% and 75% for participants with depressive or anxiety
disorders. In the cohort studies, a strong focus on patients with
psychosis or schizophrenia was apparent (range 87%-100%).
Study characteristics are shown in Table 1.
Description and Classification of
Intervention Components
The included studies tested 15 different interventions (Table 1).
All interventions included multiple components and were
conducted by mental health workers, nurses (a portion with a
master's degree), case or care managers, social workers, or peer
support workers.

Predischarge interventions included components from case
management, such as needs assessments (28, 29, 32, 34, 35, 40–
43), discharge or care planning (e.g., crisis planning) (28, 31, 35),
scheduling or preparing for follow-up appointments (39, 42), and
family or carer involvement (28, 44); psychoeducational
components, such as individualized psychoeducation (33) and
medication reconciliation elements (29, 44); and elements of CBT,
such as skills training (29, 40, 41, 44) and peer support (38, 43).
Interventions were delivered in one-to-one sessions, except for the
study conducted by Khaleghparast et al. (41), where a family
member was present and in Noda et al. (44), where skills training
was delivered in groups.

Postdischarge components aimed to support patients during
a transition period and were most frequently delivered through
phone calls, home visits, or letters. Components associated with
case management included: efforts to ensure timely follow-up
with outpatient care providers (28, 32, 34, 39, 42), treatment
coordination (28, 31, 39), timely communication between
inpatient staff and outpatient care or community service
provider after discharge (29, 34), monitoring of health status
or implementation of postdischarge plan (31, 33, 35), and
activation of resources in the social network (32). Elements of
CBT consisted of therapeutic meetings with staff (30, 37) and
January 2020 | Volume 10 | Article 969

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Hegedüs et al. Systematic Review on Transitional Interventions
skills training (33, 40, 41, 44). In addition, interventions included
psychoeducation and counseling (31) or peer support (30, 37, 38,
43). Peer support consisted of facilitating access to local
communities, promoting friendship, providing basic
necessities, understanding, and encouragement. Similar to the
predischarge components, postdischarge contact took place in
sessions between patients and mental health workers,
occasionally with explicit inclusion of important members of
the patient's social network (32).

Interventions lasted between 1 week (40) and 2 years (33), or
until a therapeutic relationship was established between the
patient and outpatient care provider (30, 37); however, the
majority of the interventions ended 3 months after discharge
(29, 31, 32, 35, 39, 41).

Control groups received treatment as usual, which included
aftercare or treatment planning (39, 40), referral to outpatient
treatment (28, 29, 33, 37, 39), arrangements from community
mental health services (38), and case and medication
Frontiers in Psychiatry | www.frontiersin.org 4
management (31). Treatment as usual in the study by
Puschner et al. (35) was delivered without a manualized or
structured discharge plan. Assistance from inpatient units
ended after the patient was discharged, except in the study by
Cuffel et al. (39). Finally, three studies did not specify treatment
as usual (30, 34, 41) and an additional three studies did not apply
a control group design (42–44).

Risk of Bias
Details on the quality assessment of the included studies are
displayed in Tables 2 and 3. From the 10 RCTs included, only
the study by Hengartner et al. (32) proved to have a low risk of
bias. Five RCTs were rated to have some concerns (28, 29, 31, 33,
35) and four studies (30, 34, 37, 38) were rated with high risk of
bias. Khaleghparast et al. (41) did not describe a randomization
process and was therefore included and rated as a study using a
quasi-experimental design. Risk of bias was evident primarily in
non-RCTs and studies with a one-group design due to
FIGURE 1 | Flow diagram of study selection process.
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TABLE 1 | Description of included studies.

Comparison Initial sample
size: IG/CG

Diagnoses of participants Follow-up

Psychosis/
schizophrenia

Depression/
anxiety

TAU 51/51 8% 75% 12 months

TAU 64/71 37% NR 6 months

TAU 201/189 48% 42% 12 months

TAU 20/20 73%* 75%* 3 months

TAU 76/75 27% 34% 18 months

TAU 119/119 39% 26% 24 months

TAU 7/6 100% 7 weeks
TAU 241/250 59% 41% 18 months

TAU 11/14 NR NR 5 months

TAU 20/22 52% 39% 3 months

TAU 74**/94***/31 20% NR 6 months

TAU 20/20 10% 59% 1 week

TAU 23/23 100% 3 months

- 15 100% 2 weeks

- 23 87% 13% 1 month; 6
months
readmission

- 224 100% 2, 5, 7 years after
discharge

States; CA, Canada; D, Germany; UK, United Kingdom; IRN, Iran; JPN, Japan; Intervention
w intensity, ++ moderate intensity, +++ high intensity; IG, intervention group; CG, control group;
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Reference Design Country Intervention Intervention
Components

Length of
intervention
(weeks)

Intervention
intensity score

Bonsack et al.
(28)

RCT CH Transitional Case management CM, CBT 4 ++

Dixon et al.
(29)

RCT US Brief critical time intervention PE, CM, CBT 12 +++

Forchuk et al.
(30)

cRCT CA Transitional discharge model CBT, PS 12 +++

Hanrahan et
al. (31)

RCT US Transitional Care Model PE, CM 12 ++

Hengartner et
al. (32)

RCT CH Postdischarge Network Coordination
Program

CM 12 ++

Lay et al. (33) RCT CH Psychoeducation and crisis focused
monitoring

PE, CM, CBT 96 +++

Price et al. (34) RCT US Transition to Community program CM 2 +
Puschner et al.
(35, 36)

RCT D Needs-oriented discharge planning
and monitoring for high utilizers

CM 12 +

Reynolds et al.
(37)

RCT UK Transitional discharge model CBT, PS 20 ++

Simpson et al.
(38)

RCT UK Peer support for discharged patients PS 4 +

Cuffel et al.
(39)

QE US Group 1: Enhanced care management
Group 2: intensive care management

CM 12 ++

Hegedüs et al.
(40)

QE CH Short transitional intervention in
psychiatry

CM, CBT 1 +

Khaleghparast
et al. (41)

QE IRN Discharge planning CM, CBT 12 ++

Batscha et al.
(42)

Cohort
study

US Inpatient Transition Intervention by
APN transition coach

CM 3 +

Kidd et al. (43) Cohort
study

CA Modified Welcome Basket intervention CM, PS 4 ++

Noda et al.
(44)

Cohort
study

JPN Tokyo Musashino Hospital Psychiatric
Rehabilitation Service

PE, CM, CBT 52 ++

RCT, randomized controlled trial; cRCT, cluster randomized controlled trial; QE, quasi-experimental design; CH, Switzerland; US, United
components: PE, psychoeducation, CM, case management, CBT, cognitive behavioral therapy, PS, peer support; TAU, treatment as usual; + lo
NR, not reported in publication; *multiple diagnoses possible; **enhanced care management, ***intensive care management.
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incomplete outcome data (i.e., high drop-out rates) and potential
confounders that were not accounted for.
Intervention Effects
Effects on Readmission
Nine of the included RCTs reported readmission rates (see
Table 4) and were included in the present meta-analysis. They
showed available case data on a total of 1,258 participants (605 in
interventional groups, 653 in control). Readmission rates during
follow-up ranged between 13% and 63% in intervention groups
and 19% and 69% in control groups (treatment as usual).
Readmission rates were higher in the control groups in all but
two studies (31, 32). Overall, we found an odds ratio of 0.76 (95%
Frontiers in Psychiatry | www.frontiersin.org 6
CI: 0.55-1.05) for readmission due to transitional interventions
(see Figure 2). Heterogeneity was low at 31% (p = 0.17). The
funnel plot Figure 3 indicated no obvious publication bias.
Finally, subgroup comparisons for risk of bias, duration of
intervention, and intensity of intervention found no significant
differences (see Table 5).
Effects on Patients’ Health-Related or
Social Outcomes
Three RCTs, with comparable diagnoses, reported significant
improvements favoring the intervention in the following
outcomes: compulsory readmission (33), length of compulsory
hospital episodes (33), outpatient service use (29), continuity of
TABLE 2 | Quality assessment of randomized controlled studies using the Revised Cochrane Risk-of-Bias tool for randomized trials (26).

Author Domain 1:
randomization process

Domain 2: deviations from intended
interventions (assignment)

Domain 3: missing
outcome data

Domain 4: measure-
ment of outcome

Domain 5: selection of
reported results

Overall
judgment

Bonsack et
al. (28)

low low low some concerns low some
concerns

Dixon et al.
(29)

low low low low some concerns some
concerns

Forchuk et
al. (30)

low some concerns high low some concerns high risk
of bias

Hanrahan et
al. (31)

low low low some concerns some concerns some
concerns

Hengartner
et al. (32)

low low low low low low risk of
bias

Lay et al.
(33)

low some concerns low low low some
concerns

Price et al.
(34)

some concerns high low low some concerns high risk
of bias

Puschner et
al. (35, 36)

low low some concerns low low some
concerns

Reynolds et
al. (37)

some concerns some concerns some concerns some concerns some concerns high risk
of bias

Simpson et
al. (38)

low some concerns some concerns some concerns some concerns high risk
of bias
Jan
uary 2020 | Volume 10 |
TABLE 3 | Quality assessment of nonrandomized studies using the Mixed Methods Appraisal Tool (24).

Quasi-
experimental
studies

3.1. Are the
participants representative
of the target population?

3.2. Are measurements
appropriate regarding both the
outcome and intervention (or

exposure)?

3.3. Are there
complete
outcome
data?

3.4. Are the
confounders accounted
for in the design and

analysis?

3.5. During the study period, is
the intervention administered (or
exposure occurred) as intended?

Cuffel et al.
(39)

yes yes cannot tell no yes

Hegedüs et al.
(40)

yes yes no yes yes

Khaleghparast
et al. (41)

yes yes yes no cannot tell

Cohort
Studies
Batscha et al.
(42)

yes yes yes yes yes

Kidd et al. (43) yes yes no no yes
Noda et al.
(44)

yes yes yes no yes
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care (29), and functioning (32) (Table 4). The nonrandomized
study by Khaleghparast et al. (41) demonstrated significant
improvements in all outcome measures (i.e., readmission,
symptom severity, and knowledge) in patients with psychosis
or schizophrenia. Cohort studies with a one group design showed
significant improvements in readmission (44), quality of life (43),
functioning (43), social support, and engagement in community
(43). All studies with significant effects in at least one outcome
provided elements of case management (29, 32, 33, 41, 43, 44),
most frequently in combination with CBT and psychoeducation
(29, 33, 44) or exclusively CBT (41), or peer support (43).

DISCUSSION

We conducted a systematic review and meta-analysis of transitional
interventions with bridging (predischarge and postdischarge)
components to assess their effectiveness in reducing readmission
and improving health-related or social outcomes of patients
discharged from psychiatric inpatient care. Our quantitative
synthesis showed no significant effect of transitional interventions
with bridging components on readmission. Considering the
limitations of the available studies, there is currently no sufficient
evidence to support the effectiveness of transitional interventions in
comparison to treatment as usual in the prevention of readmission.
Similarly, only individual studies demonstrated significant
improvements in health-related and social outcomes; therefore,
currently we do not have enough high-quality evidence to
highlight the effectiveness of transitional interventions.

Our results corroborate other reviews on discharge interventions
that summarize the evidence of a wide range of interventions (7, 21)
or focus on either specific patient groups (e.g., depression) (22),
settings, or services (e.g., forensic psychiatric services and early
discharge) (23, 24). Holzinger et al. (22) found no significant effects
of these interventions on readmission; however, included studies
showed a tendency toward intervention effectiveness. Similarly,
Vigod et al. (7) identified slightly lower readmission rates in the
intervention groups of the included studies at 3 and 12 months;
however, a quantitative meta-analysis was not possible due to
substantial clinical heterogeneity. Steffen et al. (45) identified a
significant effect of transitional interventions with predischarge
and postdischarge components on readmission. Therefore, by
limiting the interventions to those with bridging components, our
systematic review adds a unique element to the current research,
which can help to further understand some of the mixed results that
have been demonstrated thus far. These mixed results could be
explained based on the reasons for readmission. Mutschler et al.
(46) argue that external factors such as poverty, interpersonal
conflicts, and stigma can prevent successful transition to
community. The transitional interventions included in our review
considered primarily internal factors (e.g., self-efficacy, social or peer
support, and coping strategies); external factors were only addressed
secondarily (e.g., by peer support workers). Therefore, transitional
interventions alone can only partly prevent readmission and
improve community integration. Changes at the health and social
support level (e.g., comprehensive community care, supported
housing, and employment) are important factors to improving
Frontiers in Psychiatry | www.frontiersin.org 7
community integration of patients discharged from psychiatric
inpatient care.

From the patients' point of view, regardless of psychiatric
diagnoses or reason for admission, discharge planning, follow-up
after discharge, individual coping measures, meaningful
activities, and peer support and networks are essential to
preventing readmission (15). Our review identified a wide
spectrum of interventions and intervention components
aiming to meet these needs. Other reviews have concluded that
collaborative care interventions, transition managers, and timely
communication between inpatient staff and outpatient care or
community service providers are crucial bridging components of
discharge interventions (7, 22, 47). In our review, we subsumed
these components under case management. This was the most
frequently used component (13 out of 16 studies) and was used
by all studies that showed a significant effect in at least one
outcome measure. These elements of case management might
contribute to the significant effects of the interventions; however,
due to the heterogeneity of the studied interventions and
intervention settings, it remains unclear which components
affect the outcomes measured. Further research is necessary to
address this gap, such as by rigorously defining the interventions
and the policy or organizational conditions by which they are
applied (e.g., local payment strategies, access to care, and
available resources). Researchers are challenged to apply new
methods to control for these predefined conditions.

Besides the great variety of interventions, the present review
revealed a multitude of outcome measures. In sum, 20 different
outcomes were assessed throughout the included studies.
Readmission was the most frequently reported outcome and the
only one that could be assessed through meta-analysis. This
variability in outcome measurements indicates that there is no
agreement on outcomes in transitional interventions in psychiatry.
Consequently, it is difficult to synthesize and apply the results of
different research studies (48). Since the choice of outcome measure
is essential for decision making and policy, more emphasis is
necessary on the choice of outcome that is suitable for the tested
intervention. The development of core outcome sets (i.e.,
standardized sets of outcomes for a specific clinical area) can
provide guidance by including all stakeholders (e.g., service users,
caregivers, clinicians, and policy makers) into the development
process (48). As a result, these outcomes are valued by the
involved parties and account for their interests. In conjunction
with the results of a study on the associations between readmission
and patient-reported measures in acute psychiatric inpatients (49),
we could gain an improved understanding into the relationship
between patient experiences, readmission, and patient-reported
outcomes. This would also allow for the conduction of meta-
analyses on different outcomes and improve the significance of
trials for service users, caregivers, and policy makers.

CONCLUSIONS

Strengths and Limitations
The present review demonstrates clear limitations associated
with many of the included publications. Most studies had
January 2020 | Volume 10 | Article 969
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TABLE 4 | Overview of study results.
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Dixon et al.
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= = (+) = = + =

Forchuk et al.
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Hanrahan et
al. (31)

= = ( = ) ( = )
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= = = +
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small sample sizes and were likely underpowered to detect
clinically relevant effect sizes. The overall risk of bias was high
in four of the 10 RCTs. In addition, the high heterogeneity of
intervention components limited their comparability and our
ability to generate practice and policy implications. More
Frontiers in Psychiatry | www.frontiersin.org 9
detailed classification systems are needed (e.g., including
characteristics of health/social care system, risk of readmission
in certain populations, and quality of inpatient care) to better
understand the holistic value of transition interventions.

We limited the included populations by excluding studies
where we expected considerable differences during the inpatient
stay or unique discharge situations (e.g., long inpatient stays in
forensic settings (23, 50) or discharge into homelessness).
Nevertheless, the comparability of the included studies was
limited by a broad range of interventions and a high number
of diverse outcomes and outcome measurements. In addition, we
observed diverse definitions of “treatment as usual”, which may
limit the significance of the results.

We included studies with participants across various
psychiatric diagnostic groups. This did not considerably add to
the heterogeneity of the review; however, a quantitative subgroup
analysis was not possible. Therefore, future research is
recommended to assess the effects of transitional interventions
on various psychiatric disorders.

The high risk of bias in the selected RCTs further underlines
the limitations of the present study design. Therefore, the
synthesis of our present systematic review offers an overview of
their efficacy, while not confirming it.

Through rigorous search methods in different databases and
hand search of bibliographies, we attempted to identify all
possible eligible studies. The funnel plot did not indicate
possible limitations regarding publication bias. By including
nonrandomized and cohort studies, our present review
highlights the value of pragmatic study designs in this setting.
Conclusions
We observed that transitional interventions with bridging
components were not more effective in reducing readmission
compared to treatment as usual; however, the results are based
on limited evidence. Therefore, we currently cannot make a final
recommendation for or against the use of transitional
FIGURE 2 | Random effects meta-analysis for readmission.
FIGURE 3 | Funnel plot for readmission.
TABLE 5 | Subgroup analysis.

Odds ratio 95% confidence interval

Duration of the intervention
12 weeks or less (k = 7) 0.778 0.508 – 1.191
13 weeks or more (k = 2) 0.790 0.449 – 1.389
Risk of bias
Low risk (k = 1) 1.462 0.713 – 2.995
Some concerns (k = 5) 0.735 0.444 – 1.216
High risk (k = 3) 0.612 0.315 – 1.189
Intervention intensity
Low (k = 2) 0.528 0.347 – 0.803
Moderate (k = 5) 0.898 0.460 – 1.753
High (k = 2) 0.802 0.509 – 1.261
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interventions. Nevertheless, transitional interventions with
bridging components are preferred by service users and should
be considered as alternatives or supplements to regular or no
discharge strategies.

Our review highlights that the identification and future
design of effective interventions requires higher quality
studies with resulting comprehensive publications. First,
researchers need to explore proper outcome measures and
reach a consensus on measured outcomes (e.g., core outcomes
set). This would allow for the conduction of systematic reviews
and meta-analyses for health-related and social outcomes,
adding to the limited existing evidence. Second, future
research on transitional interventions needs more profound
classifications of interventions and health care systems. In
addition, we need to understand what “treatment as usual”
means across various settings to identify effective intervention
components and their correlations. Third, studies are needed to
assess the effects of transitional interventions or specific
intervention components on various disorders. These aspects
Frontiers in Psychiatry | www.frontiersin.org 10
would allow for the conduction of high-quality research and
generate evidence for the best practices.
DATA AVAILABILITY STATEMENT

All data and material are available upon request from the
corresponding author.
AUTHOR CONTRIBUTIONS

AH, BK, and JB planned and designed the study. AH and BK
conducted the database search, screened studies for inclusion,
extracted data, and assessed risk of bias. DR planned and
performed the statistical analysis. AH wrote the first draft of
the manuscript. All authors contributed to manuscript revision,
read, and approved the submitted version.
REFERENCES

1. Storm M, Husebø AM, Thomas EC, Elwyn G, Zisman-Ilani Y. Coordinating
mental health services for people with serious mental illness: a scoping review
of transitions from psychiatric hospital to community. Adm Pol Ment Health
(2019) 46(3):352–67. doi: 10.1007/s10488-018-00918-7

2. Tempel U. Lebenspraxisbezogene Unterstützung und vertrauensvolle
Beziehung. Erwartungen und Wünsche der Patienten an die Pflege am
Beispiel der Entlassungsvorbereitung. In: Sauter D, Richter D, editors.
Experten für den Alltag. Professionelle Pflege in psychiatrischen
Handlungsfeldern. Psychiatrie-Verlag: Bonn (1999). p. 40–6.

3. Nolan P, Bradley E, Brimblecombe N. Disengaging from acute inpatient
psychiatric care: a description of service users' experiences and views. J
Psychiatr Ment Health Nurs (2011) 18(4):359–67. doi: 10.1111/j.1365-
2850.2010.01675.x

4. Cutcliffe J, Links P, Harder HG, Balderson K, Bergmans Y, Eynan R, et al.
Understanding the risks of recent discharge: the phenomenological lived
experiences–”existential angst at the prospect of discharge”. Crisis (2012) 33
(1):21–9. doi: 10.1027/0227-5910/a000096

5. Cutcliffe J, Links P, Harder H, Bergmans Y, Balderson K, Eynan R, et al.
Understanding the risks of recent discharge: the phenomenological
experiences: trying to survive while living under the proverbial “Sword
of Damocles”. Crisis (2012) 33(5):265–72. doi: 10.1027/0227-5910/
a000132

6. Viggiano T, Pincus HA, Crystal S. Care transition interventions in mental
health. Curr Opin Psychiatry (2012) 25(6):551–8. doi: 10.1097/
YCO.0b013e328358df75

7. Vigod SN, Kurdyak PA, Dennis C-L, Leszcz T, Taylor VH, Blumberger DM,
et al. Transitional interventions to reduce early psychiatric readmissions in
adults: systematic review. Br J Psychiatry (2013) 202(3):187–94. doi: 10.1192/
bjp.bp.112.115030

8. Niimura J, Tanoue M, Nakanishi M. Challenges following discharge from
acute psychiatric inpatient care in Japan: patients' perspectives. J Psychiatr
Ment Health Nurs (2016) 23(9–10):576–84. doi: 10.1111/jpm.12341

9. Riblet N, Shiner B, Watts BV, Mills P, Rusch B, Hemphill RR. Death by
suicide within 1 week of hospital discharge: a retrospective study of root cause
analysis reports. J Nerv Ment Dis (2017) 205(6):436–42. doi: 10.1097/
NMD.0000000000000687

10. Chung DT, Ryan CJ, Hadzi-Pavlovic D, Singh SP, Stanton C, Large MM.
Suicide rates after discharge from psychiatric facilities: a systematic review and
meta-analysis. JAMA Psychiatry (2017) 74(7):694–702. doi: 10.1001/
jamapsychiatry.2017.1044
11. Keogh B, Callaghan P, Higgins A. Managing preconceived expectations:
mental health service users experiences of going home from hospital: a
grounded theory study. J Psychiatr Ment Health Nurs (2015) 22(9):715–23.
doi: 10.1111/jpm.12265

12. Owen-Smith A, Bennewith O, Donovan J, Evans J, Hawton K, Kapur N, et al.
“When you're in the hospital, you're in a sort of bubble.” Understanding the
high risk of self-harm and suicide following psychiatric discharge: a qualitative
study. Crisis (2014) 35(3):154–60. doi: 10.1027/0227-5910/a000246

13. Bickley H, Hunt IM, Windfuhr K, Shaw J, Appleby L, Kapur N. Suicide within
two weeks of discharge from psychiatric inpatient care: a case-control study.
Psychiatr Serv (2013) 64(7):653–9. doi: 10.1176/appi.ps.201200026

14. Vigod SN, Kurdyak PA, Seitz D, Herrmann N, Fung K, Lin E, et al.
READMIT: a clinical risk index to predict 30-day readmission after
discharge from acute psychiatric units. J Psychiatr Res (2015) 61:205–13.
doi: 10.1016/j.jpsychires.2014.12.003

15. Katschnig H, Straßmayr C. (2017). Comparative effectiveness research on
psychiatric hospitalisation by recorded linkage of large administrative data
sets in six European countries (CEPHOS-LINK): Final scientific report for
objectives 1, 2 and 3. [cited 2019 Apr 05]. Available from: https://thl.fi/
documents/189940/2732416/CEPHOS-LINK+final+scientific+report+2017-
03-31+export.pdf/6f206810-5919-415c-82a1-884795732186.

16. Thompson EE, Neighbors HW, Munday C, Trierweiler S. Length of stay,
referral to aftercare, and rehospitalization among psychiatric inpatients.
Psychiatr Serv (2003) 54(9):1271–6. doi: 10.1176/appi.ps.54.9.1271

17. Wheeler A, Moyle S, Jansen C, Robinson E, Vanderpyl J. Five-year follow-up
of an acute psychiatric admission cohort in Auckland, New Zealand. N Z Med
J (2011) 124(1336):30–8.

18. Durbin J, Lin E, Layne C, Teed M. Is readmission a valid indicator of the
quality of inpatient psychiatric care? J Behav Health Serv Res (2007) 34
(2):137–50. doi: 10.1007/s11414-007-9055-5

19. Biringer E, Hartveit M, Sundfør B, Ruud T, Borg M. Continuity of care as
experienced by mental health service users - a qualitative study. BMC Health
Serv Res (2017) 17(1):763. doi: 10.1186/s12913-017-2719-9

20. Redding A, Maguire N, Johnson G, Maguire T. What is the lived experience of
being discharged from a psychiatric inpatient stay? Commun Ment Health J
(2017) 53(5):568–77. doi: 10.1007/s10597-017-0092-0

21. Goncalves-Bradley DC, Lannin NA, Clemson LM, Cameron ID, Shepperd S.
Discharge planning from hospital. Cochrane Database Syst Rev (2016) 1:
CD000313. doi: 10.1002/14651858.CD000313.pub5

22. Holzinger F, Fahrenkrog S, Roll S, Kleefeld F, Adli M, Heintze C. Discharge
management strategies and post-discharge care interventions for depression -
January 2020 | Volume 10 | Article 969

https://doi.org/10.1007/s10488-018-00918-7
https://doi.org/10.1111/j.1365-2850.2010.01675.x
https://doi.org/10.1111/j.1365-2850.2010.01675.x
https://doi.org/10.1027/0227-5910/a000096
https://doi.org/10.1027/0227-5910/a000132
https://doi.org/10.1027/0227-5910/a000132
https://doi.org/10.1097/YCO.0b013e328358df75
https://doi.org/10.1097/YCO.0b013e328358df75
https://doi.org/10.1192/bjp.bp.112.115030
https://doi.org/10.1192/bjp.bp.112.115030
https://doi.org/10.1111/jpm.12341
https://doi.org/10.1097/NMD.0000000000000687
https://doi.org/10.1097/NMD.0000000000000687
https://doi.org/10.1001/jamapsychiatry.2017.1044
https://doi.org/10.1001/jamapsychiatry.2017.1044
https://doi.org/10.1111/jpm.12265
https://doi.org/10.1027/0227-5910/a000246
https://doi.org/10.1176/appi.ps.201200026
https://doi.org/10.1016/j.jpsychires.2014.12.003
https://thl.fi/documents/189940/2732416/CEPHOS-LINK+final+scientific+report+2017-03-31+export.pdf/6f206810-5919-415c-82a1-884795732186
https://thl.fi/documents/189940/2732416/CEPHOS-LINK+final+scientific+report+2017-03-31+export.pdf/6f206810-5919-415c-82a1-884795732186
https://thl.fi/documents/189940/2732416/CEPHOS-LINK+final+scientific+report+2017-03-31+export.pdf/6f206810-5919-415c-82a1-884795732186
https://doi.org/10.1176/appi.ps.54.9.1271
https://doi.org/10.1007/s11414-007-9055-5
https://doi.org/10.1186/s12913-017-2719-9
https://doi.org/10.1007/s10597-017-0092-0
https://doi.org/10.1002/14651858.CD000313.pub5
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Hegedüs et al. Systematic Review on Transitional Interventions
systematic review and meta-analysis. J Affect Disord (2017) 223:82–94. doi:
10.1016/j.jad.2017.07.026

23. Fazel S, Fiminska Z, Cocks C, Coid J. Patient outcomes following discharge
from secure psychiatric hospitals: systematic review and meta-analysis. Br J
Psychiatry (2016) 208(1):17–25. doi: 10.1192/bjp.bp.114.149997

24. Clibbens N, Harrop D, Blackett S. Early discharge in acute mental health: A
rapid literature review. Int J Ment Health Nurs (2018) 27(5):1305–25. doi:
10.1111/inm.12515

25. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med
(2009) 6(7):e1000097. doi: 10.1371/journal.pmed.1000097

26. Higgins JPT, Sterne JAC, Savovic J, Page MJ, Hróbjartsson A, Boutron I, Reeves
B, Eldridge S. A revised tool for assessing risk of bias in randomized trials.
Cochrane Database of Systematic Reviews (2016), 10, no. Suppl 1, pp. 29–31.

27. Hong QN, Pluye P, Fàbregues S, Bartlett G, Boardman F, Cargo M, et al.
Mixed Methods Appraisal Tool (MMAT): Registration of Copyright
(#1148552). Canadian Intellectual Property Office: Industry Canada (2018).

28. Bonsack C, Golay P, Gibellini Manetti S, Gebel S, Ferrari P, Besse C, et al.
Linking primary and secondary care after psychiatric hospitalization:
comparison between transitional case management setting and routine care
for common mental disorders. Front Psychiatry (2016) 7:96. doi: 10.3389/
fpsyt.2016.00096

29. Dixon L, Goldberg R, Iannone V, Lucksted A, Brown C, Kreyenbuhl J, et al.
Use of a critical time intervention to promote continuity of care after
psychiatric inpatient hospitalization. Psychiatr Serv (2009) 60(4):451–8. doi:
10.1176/ps.2009.60.4.451

30. Forchuk C, Martin ML, Chan YL, Jensen E. Therapeutic relationships: from
psychiatric hospital to community. J Psychiatr Ment Health Nurs (2005) 12
(5):556–64. doi: 10.1111/j.1365-2850.2005.00873.x

31. Hanrahan NP, Solomon P, Hurford MO. A pilot randomized control trial:
testing a transitional care model for acute psychiatric conditions. J Am
Psychiatr Nurses Assoc (2014) 20(5):315–27. doi: 10.1177/1078390314552190

32. Hengartner MP, Passalacqua S, Heim G, Andreae A, Rössler W, von Wyl A.
The post-discharge network coordination programme: a randomized
controlled trial to evaluate the efficacy of an intervention aimed at reducing
rehospitalizations and improving mental health. Front Psychiatry (2016) 7
(3):283. doi: 10.3389/fpsyt.2016.00027

33. Lay B, Kawohl W, Rössler W. Outcomes of a psycho-education and
monitoring programme to prevent compulsory admission to psychiatric
inpatient care: A randomised controlled trial. Psychol Med (2018) 48
(5):849–60. doi: 10.1017/S0033291717002239

34. Price LM. Transition to community: a program to help clients with
schizophrenia move from inpatient to community care; a pilot study. Arch
Psychiatr Nurs (2007) 21(6):336–44. doi: 10.1016/j.apnu.2006.11.005

35. Puschner B, Steffen S, Volker KA, Spitzer C, Gaebel W, Janssen B, et al. Needs-
oriented discharge planning for high utilisers of psychiatric services: multicentre
randomised controlled trial. Epidemiol Psychiatr Sci (2011) 20(2):181–92. doi:
10.1017/s2045796011000278

36. Puschner B, Baumgartner I, Loos S, Volker KA, Ramacher M, Sohla K, et al.
Cost-effectiveness of needs-oriented discharge planning in high utilizers of
mental health care. Psychiatr Praxis (2012) 39(8):381–7. doi: 10.1055/s-0032-
1327188

37. Reynolds W, Lauder W, Sharkey S, Maciver S, Veitch T, Cameron D. The
effects of a transitional discharge model for psychiatric patients. J Psychiatr
Ment Health Nurs (2004) 11(1):82–8. doi: 10.1111/j.1365-2850.2004.00692.x

38. Simpson A, Flood C, Rowe J, Quigley J, Henry S, Hall C, et al. Results of a pilot
randomised controlled trial to measure the clinical and cost effectiveness of
peer support in increasing hope and quality of life in mental health patients
Frontiers in Psychiatry | www.frontiersin.org 11
discharged from hospital in the UK. BMC Psychiatry (2014) 14:30. doi:
10.1186/1471-244X-14-30

39. Cuffel BJ, Held M, Goldman W. Predictive models and the effectiveness of
strategies for improving outpatient follow-up under managed care. Psychiatr
Serv (2002) 53(11):1438–43. doi: 10.1176/appi.ps.53.11.1438

40. Hegedüs A, Kozel B, Fankhauser N, Needham I, Behrens J. Outcomes and
feasibility of the short transitional intervention in psychiatry in improving the
transition from inpatient treatment to the community: a pilot study. Int J
Ment Health Nurs (2018) 27(2):571–80. doi: 10.1111/inm.12338

41. Khaleghparast S, Ghanbari B, Kahani S, Malakouti K, SeyedAlinaghi S,
Sudhinaraset M. The effectiveness of discharge planning on the knowledge,
clinical symptoms and hospitalisation frequency of persons with
schizophrenia: a longitudinal study in two hospitals in Tehran, Iran. J Clin
Nurs (2014) 23(15-16):2215–21. doi: 10.1111/jocn.12499

42. Batscha C, McDevitt J, Weiden P, Dancy B. The effect of an inpatient
transition intervention on attendance at the first appointment postdischarge
from a psychiatric hospitalization. J Am Psychiatr Nurses Assoc (2011) 17
(5):330–8. doi: 10.1177/1078390311417307

43. Kidd SA, Virdee G, Mihalakakos G, McKinney C, Feingold L, Collins A, et al.
The welcome basket revisited: testing the feasibility of a brief peer support
intervention to facilitate transition from hospital to community. Psychiatr
Rehabil J (2016) 39(4):335–42. doi: 10.1037/prj0000235

44. Noda F, Clark C, Terada H, Hayashi N, Maeda K, Sato M, et al. Community
discharge of patients with schizophrenia: a Japanese experience. Psychiatr
Rehabil J (2004) 28(2):143–9. doi: 10.2975/28.2004.143.149

45. Steffen S, Kosters M, Becker T, Puschner B. Discharge planning in mental
health care: a systematic review of the recent literature. Acta Psychiatr Scand
(2009) 120(1):1–9. doi: 10.1111/j.1600-0447.2009.01373.x

46. Mutschler C, Lichtenstein S, Kidd SA, Davidson L. Transition experiences
following psychiatric hospitalization: a systematic review of the literature.
CommunMentHealth J (2019) 55(8):1255–74. doi: 10.1007/s10597-019-00413-9

47. Sfetcu R, Musat S, Haaramo P, Ciutan M, Scintee G, Vladescu C, et al.
Overview of post-discharge predictors for psychiatric re-hospitalisations: A
systematic review of the literature. BMC Psychiatry (2017) 17(1):227. doi:
10.1186/s12888-017-1386-z

48. Williamson PR, Altman DG, Bagley H, Barnes KL, Blazeby JM, Brookes ST,
et al. The COMET Handbook: version 1.0. Trials (2017) 18(Suppl 3):280. doi:
10.1186/s13063-017-1978-4

49. Yamaguchi S, Ojio Y, Koike J, Matsunaga A, Ogawa M, Tachimori H, et al.
Associations between readmission and patient-reported measures in acute
psychiatric inpatients: a study protocol for a multicenter prospective
longitudinal study (the ePOP-J study). Int J Ment Health Syst (2019) 13:40.
doi: 10.1186/s13033-019-0298-3

50. Penney SR, Seto MC, Crocker AG, Nicholls TL, Grimbos T, Darby PL, et al.
Changing characteristics of forensic psychiatric patients in Ontario: a
population-based study from 1987 to 2012. Soc Psychiatry Psychiatr
Epidemiol (2019) 54(5):627–38. doi: 10.1007/s00127-018-1619-6

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Hegedüs, Kozel, Richter and Behrens. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
January 2020 | Volume 10 | Article 969

https://doi.org/10.1016/j.jad.2017.07.026
https://doi.org/10.1192/bjp.bp.114.149997
https://doi.org/10.1111/inm.12515
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.3389/fpsyt.2016.00096
https://doi.org/10.3389/fpsyt.2016.00096
https://doi.org/10.1176/ps.2009.60.4.451
https://doi.org/10.1111/j.1365-2850.2005.00873.x
https://doi.org/10.1177/1078390314552190
https://doi.org/10.3389/fpsyt.2016.00027
https://doi.org/10.1017/S0033291717002239
https://doi.org/10.1016/j.apnu.2006.11.005
https://doi.org/10.1017/s2045796011000278
https://doi.org/10.1055/s-0032-1327188
https://doi.org/10.1055/s-0032-1327188
https://doi.org/10.1111/j.1365-2850.2004.00692.x
https://doi.org/10.1186/1471-244X-14-30
https://doi.org/10.1176/appi.ps.53.11.1438
https://doi.org/10.1111/inm.12338
https://doi.org/10.1111/jocn.12499
https://doi.org/10.1177/1078390311417307
https://doi.org/10.1037/prj0000235
https://doi.org/10.2975/28.2004.143.149
https://doi.org/10.1111/j.1600-0447.2009.01373.x
https://doi.org/10.1007/s10597-019-00413-9
https://doi.org/10.1186/s12888-017-1386-z
https://doi.org/10.1186/s13063-017-1978-4
https://doi.org/10.1186/s13033-019-0298-3
https://doi.org/10.1007/s00127-018-1619-6
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Effectiveness of Transitional Interventions in Improving Patient Outcomes and Service Use After Discharge From Psychiatric Inpatient Care: A Systematic Review and Meta-Analysis
	Introduction
	Methods
	Search Strategy
	Inclusion/Exclusion Criteria
	Data Extraction and Risk of Bias Assessment
	Data Analysis

	Results
	Study Selection and Characteristics
	Description and Classification of Intervention Components
	Risk of Bias
	Intervention Effects
	Effects on Readmission
	Effects on Patients’ Health-Related or Social Outcomes


	Discussion
	Conclusions
	Strengths and Limitations
	Conclusions

	Data Availability Statement
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


