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BACKGROUND: Health systems are faced with a large
array of transitional care interventions and patient popula-
tions to whom such activities might apply.

PURPOSE: To summarize the health and utilization effects
of transitional care interventions, and to identify common
themes about intervention types, patient populations, or
settings that modify these effects.

DATA SOURCES: PubMed and Cochrane Database of Sys-
tematic Reviews (January 1950-May 2014), reference lists,
and technical advisors.

STUDY SELECTION: Systematic reviews of transitional
care interventions that reported hospital readmission as an
outcome.

DATA EXTRACTION: We extracted transitional care proce-
dures, patient populations, settings, readmissions, and
health outcomes. We identified commonalities and com-
piled a narrative synthesis of emerging themes.

DATA SYNTHESIS: Among 10 reviews of mixed patient
populations, there was consistent evidence that enhanced

discharge planning and hospital-at-home interventions
reduced readmissions. Among 7 reviews in specific patient
populations, transitional care interventions reduced read-
mission in patients with congestive heart failure and general
medical populations. In general, interventions that reduced
readmission addressed multiple aspects of the care transi-
tion, extended beyond hospital stay, and had the flexibility
to accommodate individual patient needs. There was insuf-
ficient evidence on how caregiver involvement, transition to
sites other than home, staffing, patient selection practices,
or care settings modified intervention effects.

CONCLUSIONS: Successful interventions are comprehen-
sive, extend beyond hospital stay, and have the flexibility to
respond to individual patient needs. The strength of evi-
dence should be considered low because of heterogeneity
in the interventions studied, patient populations, clinical set-
tings, and implementation strategies. Journal of Hospital
Medicine 2016;11:221-230. © 2015 Society of Hospital
Medicine.

Transitional care has been defined as “a set of actions
designed to ensure the coordination and continuity of
healthcare as patients transfer between different loca-
tions or different levels of care within the same
location.”! Early studies showed that nurse-led transi-
tional care interventions beginning in the hospital and
continuing after discharge had the potential to reduce
the rate of hospital readmissions.>> Since then, the
healthcare landscape has been evolving in important
ways, with the spread of the electronic medical
record, the patient-centered medical home, and an
increased push to health systems integration.*°

The potential success or failure of transitional care
interventions, which are inherently complex and can
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involve multiple components, may depend on the
nature of the interventions themselves, the settings in
which they were implemented, and/or the populations
included. Health systems are faced with a large array
of transitional care interventions and patient popula-
tions to whom such activities might apply.

The main aim of this article, culled from a larger
report commissioned by the Veterans Health Adminis-
tration (VHA)” was to catalogue which types of tran-
sitional care interventions hold promise and which
populations have been best studied, to help health sys-
tems guide prioritization and adaptation of the most
relevant transitional care activities and help focus
future research efforts.

METHODS

We conducted a review of systematic reviews pub-
lished in English, following Preferred Reporting Items
for Systematic Reviews and Meta-analyses reporting
guideline for systematic reviews.® A protocol describ-
ing the review plan was posted to a public website
before the study was initiated.” From an initial review
of the literature, we recognized that most systematic
reviews typically either examined different transitional
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807 Citations identified from electronic database searches:
788 from PubMed (MEDLINE) and Cochrane Database
of Systematic Reviews on 5/02/2014
19 from PubMed on 8/27/2014

94 Citations identified from reference lists
of review articles and manual searches

l

901 Citations compiled for review of titles and abstracts |

820 Tides and abstracts excluded
for lack of relevance

81 Potentially relevant articles retrieved for further review |

64 Articles excluded for:
= Not meeting priority inclusion eriteria
* Used for Background, Methods,
Discussion, or other contextual purposes

| 17 Systematic reviews of care transition intervention studies

| }

10 Systematic reviews of
different intervention types

7 Systematic reviews of
different patient populations

FIG. 1. Literature flow diagram.

care intervention types in a given patient population,
or examined a given intervention type in a variety of
patient populations. We use the term intervention
type to refer to single- or multicomponent interven-
tions that used a similar approach or bundle of care
processes (eg, telemonitoring, hospital-at-home), or
addressed a similar key process of the care transition
(eg, medication reconciliation). Patient populations
are defined according to clinical condition (eg, conges-
tive heart failure) or demographic characteristics (eg,
geriatric). Given that the review was originally com-
missioned by the VHA, we excluded pediatric and
obstetric patient populations.

We identified categories of patient populations and
intervention types with input from a panel of content
experts, an initial scan of the literature, and with input
from our study team to help guide our literature search
(see Supporting Information, Appendix A, in the online
version of this article). We searched PubMed and
Cochrane databases of systematic reviews from data-
base inception through May 2014.

We selected reviews that reported hospital readmis-
sions as an outcome, regardless of whether it was the
primary outcome. However, we summarized other out-
comes reported by each review. Within each patient
population or intervention type of interest, we first iden-
tified reviews that fulfilled key quality criteria: (1)
clearly reported their search strategy, (2) reported inclu-
sion and exclusion criteria, and (3) conducted an
appraisal of the internal validity of the included tri-
als.'®!" If there was more than 1 review within each cat-
egory fulfilling these criteria, we prioritized the most

recent review and those with the broadest scope. We
discussed the ultimate choice of review as a group and
resolved any disagreements through consensus. One
author abstracted prespecified data from each review
and a second author checked entries for accuracy (see
Supporting Information, Appendix B, in the online ver-
sion of this article).

We qualitatively synthesized the literature, using the
categories of intervention type, patient population,
and healthcare setting to organize our synthesis. We
further identified common themes that cut across dif-
ferent intervention types and patient populations
related to the following characteristics (derived from
an existing taxonomy):'? transition type (hospital to
home, hospital to nursing facility), intervention target
(patient, caregiver), key processes (education, personal
health record), key personnel involved (nurse, social
worker), method of postdischarge follow-up (phone,
home visits), and intensity and complexity. We devel-
oped brief narrative summaries of findings for each
review. These narratives were compiled into a single
document and reviewed independently by each of the
authors of this report, who then compiled a brief list
of key cross-cutting themes in the evidence.

RESULTS

We reviewed 807 titles and abstracts from the electronic
search, and identified an additional 94 from reviewing
reference lists and performing manual searches for
recently published and unpublished or ongoing studies
(Figure 1). Eighty-one systematic reviews met our
inclusion criteria and, of these, we selected 17 that
were the most recent and broadly scoped: 10 of inter-
vention types (Table 1) and 7 of patient populations
(Table 2).

Intervention Types
Among reviews focused on specific intervention types
(Table 1), several show promise in reducing readmis-
sions and/or mortality.'*™'® There is moderate-strength
evidence that structured and individually tailored dis-
charge planning reduces readmissions within 90 days
(relative risk [RR]: 0.82, 95% confidence interval [CI]:
0.73 to 0.92) and hospital length of stay (—0.91 days,
95% CI: —1.55 to —0.27).'® However, most of the ben-
efit was seen among studies of robust interventions that
included a combination of care processes. In 9 of the
interventions, a nurse “advocate” helped with discharge
planning activities and care coordination. Twelve of the
interventions included postdischarge follow-up.
Moderate strength evidence from 61 trials found that
hospital-at-home interventions were associated with
reductions in 30-day readmissions (RR: 0.75, 95% CI:
0.59 to 0.95) and mortality (RR: 0.81, 95% CI: 0.69 to
0.95)." Frequently, specific components of the included
interventions were not well described, and periods of
observation for outcomes were not specified. Interven-
tions were associated with greater patient and caregiver
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TABLE 2. Continued
Systematic Review, Sample
Characteristics, Search Dates
Strake or ACS, Prvu Bettger, 2012,

NOTE: Abbreviations: ACS, acute coronary syndrome; ADLS, activities of daily living; AHRQ, Agency for Healthcare Research & Quality; CHF, congestive heart failure; Cl, confidence interval; COPD, chronic obstructive pumonary disease; EPOC, Cochrane Effective Practice and Organisation of Care Group;

MDS-HF, multidisciplinary heart failure; MI, myocardial infarction; N, number of (studies/subjects); NR, not reported; RCTs, randomized controlled trials; ROB, risk of bia~s; RR, relative risk.

satisfaction in the vast majority of studies reporting
such outcomes.

The impact of medication reconciliation interven-
tions on clinically significant adverse drug events was
variable.'> Readmissions and emergency room visits
were reduced (RR: 0.77, 95% CI: 0.0.63 to 0.95) in 3
trials, but this reduction was driven by 1 intervention
that included additional care processes such as postdi-
scharge follow-up.'” Interventions focused solely on
medication reconciliation around the time of discharge
were not effective.

One review of patients with stroke or myocardial
infarction (MI) described 5 intervention types: hospital-
based discharge preparation, hospital-based patient and
family education, community-based patient and family
education, community-based models of support inter-
ventions, and chronic disease management models of
care.'® They found moderate-strength evidence that
early supported discharge of stroke patients (short hos-
pital stay followed by intensive home care with a mul-
tidisciplinary team) shortened length of stay without
adversely impacting readmissions or mortality. Spe-
cialty care after an MI was associated with reduced
mortality, but the strength of evidence was low, being
largely based on 1 Veterans Affairs observational
study.'” There was insufficient evidence examining the
other types of interventions in this review.

Two reviews examined the effects of postdischarge
follow-up calls in unselected populations. An older
Cochrane review from 2006 focused on calls per-
formed by hospital-based personnel.’® Though 33
studies including 5110 patients were included in this
review, there was inconclusive evidence of the effec-
tiveness of these interventions, largely because of
methodological limitations in most included studies. A
more recent review similarly concluded there was
insufficient evidence of the effects of postdischarge
calls on utilization in 3 studies, though they did find
that the interventions were associated with higher
rates of primary care engagement.”'

One review focused on postdischarge remote moni-
toring in patients with congestive heart failure
(CHF)***3 via structured telephone support (STS) or
telemonitoring. STS interventions typically included
periodic scripted telephone calls from nurses to review
symptoms, interval physiologic data such as weight,
and self-management skills. Telemonitoring focused
on remote transfer of physiologic data, with phone
contact when abnormal vital signs or weights
occurred. STS interventions reduced long-term (>6
months), but not short-term (2-3 months) heart fail-
ure readmissions, and were associated with reduced
long-term mortality.'®** Though 1 review noted a
trend toward reduced mortality with telemonitoring
interventions, both reviews noted the substantial
methodological shortcomings of this literature and the
inconsistency of results across studies. There was
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insufficient evidence of the comparative effectiveness
between STS and telemonitoring interventions.'®

One review of CHF patients categorized interventions
into 6 types: home-visiting programs, STS, telemonitor-
ing, outpatient clinic-based (including multidisciplinary
CHF clinics), primarily educational, and other.'® This
review found moderate-strength evidence that interven-
tions with multidisciplinary heart failure (HF) clinic vis-
its or home visits reduced both all-cause readmissions
and mortality, with number needed to treat below 10
for readmission and 18 to 33 for mortality (for multi-
disciplinary heart failure clinic and home visiting pro-
grams, respectively). STS interventions produced a
similar mortality benefit but did not reduce all-cause
readmissions.

Healthcare Setting

We found no evidence directly examining whether
intervention effectiveness depends on factors such as
the presence of a shared electronic medical record,
access to community resources, integration of primary
and hospital care, and the presence of a medical
home. Moreover, the transitional care literature gener-
ally has provided only scant descriptions of the health
system context of the interventions.

Patient Population

The relative importance of careful patient selection, as
compared to intervening on an unselected group of
patients, is unclear. Many studies in these reviews
used inclusion criteria that selected patients who were
at high risk for readmission because of older age, sig-
nificant medical comorbidity, and/or a history of high
utilization. However, few reviews explicitly examined
variation of intervention effects based on patient
criteria.

The characteristics and findings of reviews of spe-
cific patient populations are shown in Table 2. One
review found studies that did and did not use high-
risk patient selection criteria had similar results.'> A
metaregression of trials including general medical or
CHF populations did not find significantly different
effects between studies without age restrictions and
those that included only patients over 65 years of age
(interaction P = 0.24).** Similarly, a review of
hospital-at-home studies did not find a clear difference
in effects among studies in patients younger than 70
years old, between ages 70 and 73 years, and older
than 74 years.'*

Some of the reviews also speculated that focusing
on specific groups of patients allowed disease-specific
customization of interventions and supported exper-
tise development. For example, 1 review found that
interventions in acute MI patients, which focused on
effective use of disease-specific medications, were asso-
ciated with a mortality benefit, though this was
largely driven by 1 study.>® Another review examining
comprehensive  geriatric  assessment interventions

Care Transitions From Hospital to Home | Kansagara et al

found that gains in the combined outcome of mortal-
ity and functional decline were only associated with
interventions delivered in a geriatric ward setting.®
The authors speculate that the multidisciplinary team
of providers developed more expertise and facility
with the patient population.

We found insufficient evidence to determine whether
transitional care affects specific patient populations dif-
ferently. Although there were successful interventions
in CHF patients and no consistent evidence of benefit
in chronic obstructive pulmonary disease (COPD)
patients, it is unclear whether these differences were
due to the markedly different types of interventions
examined or to the choice of population itself.'®*” Pop-
ulations with chronic medical illnesses were well repre-
sented in the literature, although there was a dearth of
evidence in mental illness or surgical populations.

Cross-cutting Themes

Across different intervention types, patient popula-
tions, and settings, successful interventions tended to
be more comprehensive, involve more aspects of the
care transition, and include components before and
after hospital discharge. Successful interventions also
tended to be flexible enough to accommodate individ-
ual patient needs. However, the strength of evidence
supporting these overarching conclusions should be
considered low because these are indirect, post hoc
comparisons across literature that includes many dif-
ferent intervention types, studied in varied populations
and clinical settings, and implemented in different
ways. We found very few comparative effectiveness
studies among the included reviews.

As noted above, the effective discharge planning
and medication reconciliation interventions were those
that included additional personnel and spanned care
settings.'>!” In contrast, interventions in COPD popu-
lations did not consistently reduce readmissions or
mortality, but the interventions began after hospital
discharge and frequently omitted some care processes
such as discharge planning that are often 1 component
of successful interventions in other populations.?”

One review created a “comprehensive support” vari-
able that was based on number of patient interactions,
number of personnel involved, number of intervention
components, and the ability of the intervention to
address self-management needs.”* A metaregression
including 42 trials, the vast majority of which included
general medical patients or patients with CHF and
were considered to be methodologically sound, found
interventions were overall associated with reductions in
readmissions (pooled RR: 0.82, 95% CI: 0.73 to 0.91),
and interventions with the most comprehensive support
accounted for most of the benefit (RR readmission in
the 7 studies with highest comprehensive support
scores compared to 15 studies with the lowest scores:
0.63, 95% CI: 0.43 to 0.91).**
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In a review of 47 trials in CHF patients, the key
processes of care that seemed to be associated with
reduced readmissions included: self-management edu-
cation delivered in person, early postdischarge con-
tact, a point of postdischarge contact, and the ability
to individually tailor the intervention.'®

It is unclear whether home visits are a necessary
component of transitional care interventions. A meta-
analysis of trials including general medicine or CHF
patients did not find that the setting of care delivery
influenced outcomes; however, all but 1 of the most
comprehensive interventions included home visits in
their model.”* A review of CHF populations found
interventions with multidisciplinary HF clinic visits or
home visits reduced all-cause readmissions and mor-
tality, but found insufficient evidence directly compar-
ing interventions with and without home visits.'®

We found little evidence examining the impact of
different transition types (most studies focused on
hospital-to-home transitions), intervention targets
(most studies focused on patients rather than caregiv-
ers), or key personnel involved.

DISCUSSION

We examined 17 systematic reviews across different
patient populations representing a variety of interven-
tion types to provide a broad overview of the care
transitions literature. Variations in population studied,
intervention definition, personnel, outcome definition,
and setting make it difficult to identify strong evidence
in support of a specific intervention type that should
be broadly implemented. There were, however, some
common themes that emerged across the literature
suggesting that successful interventions addressed
more aspects of the care transition, included the
means to assess and respond to individual peridi-
scharge needs, and included components that spanned
care settings. In practical terms, the actualization of
these themes has been accomplished in many interven-
tions with the addition of transitional care personnel
such as nurses and/or pharmacists. Additionally, inter-
ventions have often been tailored to the needs of indi-
vidual patients with the use of needs assessment and
patient-centered personalized health records.

Because there are many potential steps in the care
transition, focusing on only 1 of these steps, such as
medication reconciliation, is unlikely to have significant
benefit on risk of readmission.'”> The pathways to read-
mission vary, as suggested both by the inability to accu-
rately anticipate which patients will be readmitted,*®
and by case review studies characterizing underlying
factors contributing to preventable readmissions.*’

The problems with recommending that a specific
intervention be broadly implemented include both the
lack of evidence supporting such a recommendation
and the likelihood that the transitional care gaps are
not the same in all settings, or for all populations of
patients treated. As health systems rapidly evolve, it

may be useful for them to inventory strengths and
weaknesses of their current approach to transitional
care both to identify critical care gaps and to avoid
investment in resource-intensive transitional care inter-
ventions that may be redundant with existing
activities.

Indeed, transitional care gaps may have changed
over the last decade. Two large reviews showed that
more recently published studies were less likely to
have found an improvement in outcomes.'*** In the
years since some of the most successful and widely
cited transitional care interventions were developed
and evaluated, many health systems have undertaken
major transformations, including the adoption of the
patient-centered medical home model and integration
of electronic health records, which may implicitly
address some earlier gaps. For instance, foundational
qualitative work for the Care Transitions Measure
identified discontinuities in information transfer as 1
of 4 major transitional care barriers identified by
patients, and the personal health record was created,
in part, to address this gap.’’ A shared electronic
health record across healthcare settings has the poten-
tial to mitigate some of these concerns.

In general, there is an overarching need for better
evidence to guide selection and implementation of
complex, multicomponent transitional care interven-
tions in different settings. There remain a number of
gaps regarding the operationalization of interventions.
For instance, the optimal choice of personnel, the
comparative effects of home visits and other forms of
postdischarge follow-up, and the best approach to
patient selection (whether through use of a formal
readmission risk assessment model or a focus on pop-
ulations with high-risk comorbidities) are unknown.

One of the major weaknesses of the transitional
care literature is the marked variation in intervention
definitions, timing of outcome follow-up, and descrip-
tions of interventions and usual care. Use of taxono-
mies to guide study design and description may help
standardize reporting.

Most of the care transitions literature has been
hospital-focused, and the interventions often extend
hospital services beyond hospitalization. Given the
growth of medical homes, it will be important to exam-
ine the effectiveness of outpatient-based care transitions
models that “reach-in” to the hospital. Studies compar-
ing approaches such as home-visit and telephone-based
interventions, different risk-prioritization schemes, and
the use of different types of personnel are also needed.

There is very little literature examining transitional
care interventions in patients with mental health con-
ditions or undergoing surgery. A recent report for the
Veterans Health Administration found that 24% of
patients with chronic mental health conditions are
readmitted within 30 days of discharge.*' About 1 in
7 Medicare patients admitted to a surgical service is
readmitted within 30 days.>* The transitional care
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needs of these populations may differ substantially
from medical populations and warrant further study.

Our review has a number of important limitations.
Our overview of the literature was necessarily broad
rather than in-depth. There are many nuances in the
results, internal validity, and generalizability of studies
that are not represented in our overview. It was diffi-
cult to use established criteria to formally rate the
strength of evidence for each of our conclusions, but
we indicated strength of evidence ratings when
reported in reviews. As we note in the results, our
assessment of cross-cutting themes is based largely on
low-strength evidence, given the indirect comparisons
and the many factors that varied among the included
studies. Our inclusion criteria specified readmissions
as an outcome, but there are care transitions that
focus exclusively on other outcomes, such as smoking
cessation interventions around the time of discharge.®’
Furthermore, there are many outpatient-based inter-
ventions designed to affect emergency room and hos-
pital utilization that are not captured in our review,
but may nevertheless be important to understanding
the role of care coordination in the context of the
medical home. We did not systematically update the
included reviews’ searches, and there may be more
recent studies not represented here, though we are not
aware of newer studies that would substantively
change our summary of findings.

CONCLUSIONS

The literature includes many different types of interven-
tions, studied in varied populations and clinical settings,
and implemented in different ways. Furthermore, there
are very little comparative effectiveness data. It is there-
fore difficult to conclusively identify specific interven-
tion components and characteristics that are necessary
for successful care transitions. Effective interventions
are generally more comprehensive, address more aspects
of the care transition, extend beyond the hospital stay,
and have the flexibility to respond to individual patient
needs. Transitional care interventions have not been
well studied in integrated health system settings, or in
mental health and surgical populations.
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