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ABSTRACT

Introduction: Frail older adults frequently experience transitions from hospital to home
due to their complex care needs. Transitional care models (TCMs) are recommended to
tackle adverse outcomes in frail patients. This review summarizes the use of integrated
care components in addressing transitional care from hospital to home, provides an
overview on reported outcomes and describes the impact of identified components on
the outcomes hospital readmission and emergency department visit.

Methods: This study is part of the European TRANS-SENIOR project. PubMed, CINAHL
and Embase were searched for studies in English, German and Dutch that describe a
TCM for frail older patients including both pre- and post-discharge components.

Results: Seventeen studies, covering 15 TCMs were included. All TCMs describe a person-
centred, tailored, pro-active and continuous transitional care service. Components like
a small sized care team, intensive follow-up, shared decision making and informal
caregiver involvement are likely to be associated with reduced hospital readmission
and ED visits. Twenty-seven transitional care outcomes were reported: 19 service
outcomes, six patient outcomes and two provider outcomes.

Conclusion: Heterogeneity in content and outcomes complicates between-study
comparison, yet several components were identified that improved care outcomes.
Patient and provider outcomes should be included in future research.
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INTRODUCTION

Frail older adults represent between 25 and 50 % of the
population 85 years or older [1]. They have a high risk to
be admitted to the hospital due to their complex profile
characterized by multimorbidity, polypharmacy and
biopsychosocial needs [2]. In addition, multimorbidity,
impaired functionality, older age, poor social support
and history of depression increases the risk of hospital
readmissions [3]. Hence, frail older adults frequently
experience care transitions between the hospital and
their home. Besides the risk factors related to hospital
readmission, the transitional care process itself can cause
further harm. Research has shown that poor transitions
can lead to adverse outcomes like poor clinical outcomes,
missed diagnosis or incorrect treatment, dissatisfaction
among patients, inappropriate use of healthcare
services, rehospitalization and mortality [4]. Results of a
prospective cohort study showed that within five weeks
of discharge 19% of patients experienced an adverse
event of which one third was considered preventable [5].
Transitional  care  interventions have  been
recommended to tackle adverse outcomes in frail older
people with complex care needs. Transitional care is
defined as “a set of actions designed to ensure the
coordination and continuity of healthcare as individuals
transfer between different locations or different levels of
care within the same location” [6, p.4]. Transitional care
models (TCMs) within integrated settings can particularly
benefit frail older patients as they often have various
health care needs and undergo frequent transitions.
Integrated care is defined as “the management and
delivery of health services so that clients receive a
continuum of preventive and curative services, according
to their needs over time and across different levels of the
health system” [7, p.1]. Integrated care aims to improve
patient, care provider and healthcare service outcomes
by increasing the quality of care and decreasing health
care costs. Transitional care is part of integrated care as
it often occurs during longer care episodes and within
long-term chronic disease management [8].
Ameta-review including 17 reviews published between
1950 and 2014 identified that included studies provided
limited descriptions of the health system context
and concluded that transitional care interventions in
integrated health system settings have not been well
studied [9]. The reviewers indicated that successful
transition interventions tend to address common aspects
of the care transition including intervention components
before and after hospital discharge, and tailored care
based on individual patient needs. In a recent review
that describes components of TCMs in geriatric patients,
Morkisch et al. [10] added that staffing (multidisciplinary
team), assessing/managing symptoms, educating/
promoting self-management, maintaining relationships

and fostering collaboration seem to be influential in
reducing readmission rates.

Also Linertova et al. [11] concluded that transitional
care interventions including some type of home care
during follow-up were more successful in reducing
readmissions than those without follow-up [11]. Similarly
Allen et al. [12] suggested that successful transitions
should include both hospital discharge planning and in-
home follow-up. The latter review also highlighted the
wide variety of outcomes measured in TCM research.
While hospital readmission and length of stay was
measured in all studies, patient satisfaction was assessed
in only half of the studies, and other patient and family
centred outcomes where scarce. Caregiver satisfaction
was not assessed in any study [12].

Although several reviews have described the impact
of transitional care for older patients on hospital
readmission rates, this is the first review that will focus
on the use of integrated care components in addressing
transitional care for frail older patients from hospital to
home. To describe the use of integrated care components
we will use the SELFIE framework (Sustainable intEgrated
chronic care models for multi-morbidity: delivery,
FInancing, and performanck) by Leijten et al. (2018). The
framework structures relevant concepts of integrated
care for persons with multi-morbidity. Implementation
of TCMs that include integrated care components can
address the complex care needs and improve the quality
of the transition from hospital to home of frail older
patients. This systematic review therefore aims to 1.
identify integrated components used within TCMs from
hospital to home for frail older patients and map these
components to the SELFIE framework, 2. list the service,
patient and provider outcomes measured in the included
studies and 3. map TCM components that effectively
reduce the risk of hospital readmissions and emergency
department (ED) visits for older patients.

METHODS

The systematic literature review was reported following
the PRISMA guideline. The study protocol was registered
in the PROSPRO database (CRD42020208434).

SEARCH STRATEGY

A systematic database search was conducted in PubMed,
Embase and CINAHL to identify eligible studies. The search
strategy was limited to articles in English, German and
Dutch and published between January 2000 and June
2020. Main concepts were defined and synonyms were
searched to create acomprehensive search string. All search
terms used for the electronic databases are available in the
additional file 1. Further studies were included through a
reference list search of the included studies.
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ELIGIBILITY CRITERIA

Intervention studies were eligible if they included
participants of 65 years or older with a frailty profile. This
could be a decline in one or more functional domain(s)
or the presence of one or more chronic disease(s).
Studies were included if they described a TCM focusing
on improving transitional care between the hospital
and the home. The TCMs had to include both a pre-
discharge intervention component in the hospital and
a post-discharge follow-up component to show a clear
link between the hospital and follow-up setting. Finally,
studies had to report at least on hospital readmission or
ED visit rates as an outcome.

Studies with a descriptive or qualitative study
design were excluded, as well as studies describing an
intervention conducted only at the ED or when patients
were not hospitalized. In addition, palliative care
interventions and interventions that focused on other
care transitions than hospital to home were excluded.

SLECTION PROCESS

After removing duplicates, all titles and abstracts were
screened independently by two out of three available
reviewers (ML, AB, EV). In case one of the reviewers scored
the publication as potentially relevant, it proceeded to
the next review stage, where a full-text screening was
performed by one researcher (ML). A second researcher
(AB) supported the full-text screening of uncertain
articles to assess eligibility. In case of disagreement,
publications were discussed with a third reviewer (MD)
to reach consensus. The study selection was performed
using the Rayyan application for systematic reviews [13].

DATA EXTRACTION AND SYNTHESIS

Data was extracted by one reviewer (ML) and checked
by a second reviewer (MD). A data extraction form was
created and tested with two of the included articles.
Adjustments were made as needed. Extracted data
included general study characteristics (year of publication,
study design, objectives), participant characteristics
(age, gender, frailty profile), intervention characteristics
(setting, duration, description of the pre-discharge and
post-discharge intervention components, involved care
providers), characteristics of intervention and control
group (total participants, total participants included in
analysis, loss of follow-up, length of follow up), control
overview (setting and description of usual care or control
care), and outcomes (hospital readmission and ED visit
rate, secondary outcomes, process outcomes).

Data synthesis was conducted using the SELFIE
framework [14]. The framework describes key elements
of integrated care for multi-morbidity by grouping
components around the six adapted WHO core
health systems elements: service delivery, leadership
& governance, workforce, financing, technologies &
medical products, and information & research. The

components are sorted within the micro (e.g. patient
and multidisciplinary teams), meso (e.g. organizational &
structural development) and macro level (e.g. policy and
political commitment). In the data synthesis the SELFIE
framework was used to map the TCM components
according to the micro level as information on meso and
macro level was rarely reported (Table 2). We applied
the descriptions and examples provided by Leijten et al.
(2018) to map the integrated care components used in
the TCMs. The mapping of components was conducted
by one reviewer (ML) and in case of doubt discussed with
a second reviewer (MD) until consensus was reached.

Extracted data was summarized in four tables. Table
1. captures the study characteristics of the included
studies. Table 2. summarizes the TCM components
mapped to the micro level of the SELFIE framework. Table
3. categorizes all outcome measures by service, patient
and provider outcomes and ranks them to frequency of
reporting. Table 4. provides an overview of the impact of
the TCMs on hospital readmission and ED visits rates. As
reporting the impact of TCMs on hospital readmission
and ED visits was a secondary objective, this review did
not perform a risk of bias assessment.

RESULTS

STUDY SELECTION

The search strategy identified 6221 records. After
removing duplicates, title and abstract of 5566 records
were screened. Of the 176 full-texts that were screened,
13 articles were included [3, 15-26]. An additional four
articles [27-30] were identified by reference list screening
of the included articles, resulting in a total of 17 included
studies (Figure 1).

CHARACTERISTICS OF THE INCLUDED STUDIES
Included studies, published between 2004 and 2019,
were conducted in the United States (n = 8), Australia (n
=4), Denmark (n = 2), France (n = 1), Singapore (n=1) and
the Netherlands (n = 1) (Table 1). The total sample size
per study ranged from 107 to 8,936 patients. The mean
age ranged from 75.1 to 82.6 years in the intervention
group and from 74.4 to 82.8 years in the control group
respectively. A total of 15 different TCMs were studied,
as three studies implemented the same TCM in different
study populations [17, 27, 30]. Authors were not
contacted for additional information, however for six
TCMs additional information on methods and intervention
was provided in previous publications [31-36].

DESCRIPTION OF THE TCMS USING SELFIE
FRAMEWORK

Service delivery

All fifteen TCMs (Table 2) provided person-centred and
tailored care. Fourteen models conducted a holistic tailored
assessment, while one focused on providing a detailed
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through reference searching (n=4)

Figure 1 Overview of the screening and selection process using the PRISMA flow chart.

medication reconciliation review [22]. Self-management
was promoted in 12 out of 15 care models, mostly by
providing education or exercise training for the patient.
The TCM design by Coleman and colleagues encourages
self-management and provides various tailored self-
management methods to patients such as helping the
patient to understand medications used, encouraging the
patient or caregiver to make doctor appointments and

rehearsing for upcoming appointments in order to make
sure that needs are clearly articulated and teaching the
patient to understand red flags regarding their health
condition [17, 27, 30]. Informal caregivers were involved
in nine studies by means of education (n = 3), involvement
in care planning (n = 5) or focusing on caregiver burden
during a home visit (n = 1). Checking for treatment
interactions by reviewing medications for patients
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was conducted in all but one TCM. One study provided
additional training to educate their coordinators on the
interaction of heart failure and common comorbidities in
older patients [21]. Continuity of care was provided in all
TCMs, either by follow-up at home (n = 11), by telephone
calls (n=2) or outpatient clinic follow-up (n=2). Eight TCMs
offered intensive follow-up after discharge by combining
two approaches: providing at least one home visit and
telephone follow-up (n = 7) or conducting an outpatient
clinic visit and telephone follow-up (n = 1). Follow-up after
discharge was often provided timely within 24-96 hours
[3,16,17,19, 20, 21, 22, 24, 25, 27, 30].

Leadership and governance

Shared decision making to create an individualized care
plan was part of seven TCMs. Mostly the patients and
the families were involved in the process (n = 5), while
two studies included the families only. Fourteen TCMs
provided individual tailored care by assessing patient
needs and planning appropriate follow-up care, whereas
Simpson et al. [24] used a standardized set of ‘Hospital
Elder Life Program’ (HELP) protocols that were delivered
to the patient at the hospital and at home.

Workforce

A coordinator was named in 12 TCMs. While three
TCMs mentioned several professional profiles that
may assume coordination [24, 26, 28], other included
studies specified a nurse (n = 8) or a pharmacist (n =
1) as coordinator. Coordinators responsibilities typically
consisted of overseeing the discharge planning at the
hospital, collaborating with physicians and other care
providers, conducting follow-up visits/calls, addressing
patient/caregivers concerns and organizing care services
if needed. In addition to the coordinator, 11 models
mentioned a core group of professionals who had clearly
defined responsibilities and were mainly involved in
providing transitional care. The core group consisted
out of various professionals including nurses (n = 9),
GPs (n = 2), geriatricians (n = 3), physiotherapists (n = 2),
physician (n = 1), pharmacist (n = 1) therapist (n = 1) and
clinician leader (n = 1). Nine TCMs specifically mentioned
that a multidisciplinary team was involved in delivering
transitional care to the patient.

While most studies specified the additional workforce
needed in order to deliver the TCM components, the
funding mechanisms of additional workforce was rarely
reported.

Financing

The micro level of the SELFIE framework asks for the
description of coverage and reimbursement structures of
the TCMs. Only one included study reported on this topic.
The coordinators of the PAC program had the flexibility to
purchase services for patients with a dedicated budget

in the immediate post-discharge period [29]. Providing
financial structures that give enough flexibility to the
provider are often stressed as important for integrated
care programmes [19, 29].

Technologies and medical products

Electronic medical records (EMRs) were used in five TCMs to
facilitate communication between health care providers.
In two studies the EMRs were additionally used to inform
the study coordinator about new patient admissions [22,
29]. Several assistive technologies were used to facilitate
the TCMs. Two studies included assistive technologies that
promoted the patients’ ability to participate in the follow-
up care at home by providing a pedometer to report steps
and distance in a diary [3] and audiotaping the patients’
teaching sessions in order for patients and caregivers
to review the tapes with provided recorders throughout
the intervention [21]. One study used an algorithm
to create a list of evidence-based recommendations
for each patient by using a web-based database that
covered all documented patient information [23], while
another study promoted professional communication by
including the nurse practitioner contact information in
the hospital-wide text paging system [29].

Information and Research

Thirteen TCMs shared individual healthcare data to
effectively plan continuity of care of older patients. Out
of those, ten TCMs shared medical information with the
patient’s GP. Individual risk prediction was fulfilled by all
as each TCM used the collected data to organize pro-
active care and early treatment of identified risk factors.

REPORTED OUTCOMES
Twenty-seven different outcomes were measured within
the included studies (Table 3). The outcomes hospital
readmission (n = 17), mortality (n = 10), ED visits (n =9),
length of stay (n = 6) and total intervention costs (n = 6)
were most frequently reported. Over the past 20 years
(2004-2019) in all three continents (US, EU & APAC) these
core outcomes have been consistently used to study the
impact of TCMs. A difference is visible in cost outcomes
including health care costs and total intervention costs
as both are mainly reported in studies conducted in the
US while no European studies reported cost outcomes.

Service outcomes are more frequently reported
compared to patient and provider outcomes, as out of
the ten most frequent reported outcomes, eight are
service outcomes and two are patient outcomes namely
mortality (n = 10) and health related quality of life (n =5).
Provider outcomes, such as caregiver burden (n = 1) and
provider feedback (n = 1), are rarely reported.

Finally, 13 out of 17 articles reported on process
outcomes and mostly measured adherence to the total
intervention protocol or single intervention components.
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IMPACT ON HOSPITAL READMISSION AND ED
VISIT OUTCOMES
The implementation of five TCMs resulted in a significant
reduction in hospital readmissions or ED visits [3, 17, 21,
22, 26, 27, 30] (Table 4). Four TCMs significantly reduced
hospital  readmissions at different post-discharge
measurement moments namely at 15 days [26], at one
month [17, 26, 27], at three months [17, 27, 30], at five to
sixmonths [3, 17, 26], and at one year after discharge [21].
Three TCMs showed significantly lower ED visit rates
at one month after discharge [22, 26], at three months
after discharge [17] and at six months after discharge
[26].

SELFIE COMPONENTS USED IN EFFECTIVE TCMS
The SELFIE concepts service delivery, leadership &
governance, workforce and information & research are
described in the five TCMs that had a significant impact
on hospital readmissions and ED visits (Table 2). Several
components that are part of the SELFIE concepts such
as Informal caregiver involvement, shared decision
making intensive post-discharge care continuity and
involvement of a project coordinator appear frequently
in the five TCMs.

Informal caregivers were involved in all five models.
Shared decision making processes involving informal
caregivers was promoted in four out of five TCMs.
Additionally four out of five TCMs provided intensive
continuity of care by conducting at least two post-
discharge follow-up methods such as a home visit and
an additional telephone call. A coordinator with a nursing
background was named in four effective TCMs, while
one TCM defined a pharmacist as coordinator. Further,
a small core group of professionals was defined in four
TCMs. The use of technology is limited as only one TCM
worked with an EMR system and assistive technologies
were implemented in two TCMs.

Among the ten TCMs that did not show an impact
on hospital readmission and ED visits, the SELFIE
components informal caregiver involvement, shared
decision making and intensive continuity of follow-up care
were sparingly used. Informal caregiver involvement was
used in four out of ten TCMs and shared decision making
and intensive continuity of follow-up care were provided
in three out of ten TCMs. Noticeably, the involvement
of a multidisciplinary care team was described more
frequently in eight out of ten TCMs.

DISCUSSION

In this systematic review including 17 studies and
covering 15 TCMs, we summarize the integrated care
components used, provide an overview on reported
outcomes and describe the impact of TCM components
on readmission and ED visit outcomes.

Our first objective to summarize intervention
components indicates that all reviewed TCMs cover
the SELFIE concepts of service delivery, leadership &
governance, workforce and information & research.
The concept of service delivery is best described in the
included studies as all TCMs offered a person-centred,
tailored, pro-active and continuous transitional care
service by including pre-discharge and post-discharge
components. Moreover, a broad range of health care
professionals were involved in conducting the TCMs as
the models either defined a coordinator (n=12) and/or a
core group (n = 9) and/or specified that the intervention
was conducted in a multidisciplinary team (n = 9).
Noticeable variations across the TCMs were identified in
the involvement of the caregivers, the shared decision
making process, and the intensity of follow-up care.
Financing structures were rarely specified. Moreover, the
use of technologies and medical products was scarce.

We observe a meaningful difference between TCMs
in terms of the intensity of post-discharge follow-up
provided. Eight TCMs conducted an intensive follow-up of
combining a home visit or an outpatient clinic visit with a
telephone follow-up, of which four were able to show a
signification reduction in hospital readmission or ED visits
for frail patients [3, 17, 21, 26, 27, 30]. This confirms the
conclusion of Morkisch et al. [10] that high intensity post-
discharge follow-up is important to create impact. The
researchers rated the intervention intensity of included
trials by using a qualitative assessment and found
that high intensive interventions were associated with
reduced hospital readmission rates. The combination
of follow-up types was one of the seven parameters
included in the qualitative assessment [37].

Self-management was promoted in 12 TCMs by
providing education or exercise trainings for patients,
but a detailed description of what the self-management
component entails was rarely provided. Leijten et al. [14]
pointed out that self-management should be tailored
to an individual starting point as multi-morbid patients
may find self-management demanding. Additionally
patient knowledge and motivation are important for
successful self-management [19]. Hence, it is crucial
for care providers to have a holistic understanding of
the frail patient in order to individually assess self-
management abilities and to provide education, support
and encouragement as needed.

Another crucial aspect of successful TCMs is to define
a coordinator 3, 10, 12]. Reviewed studies mostly named
a professional with a nursing background as coordinator
[3, 15, 16, 17, 19, 20, 21, 27, 29, 30] and two TCMs
appointed nurse coordinators with a master training
[17, 21, 27, 30]. Moreover, six TCMs mentioned that they
provided additional education for coordinators and three
TCMs stated that their coordinators were experienced
in geriatric care. Leijten et al. [14] also highlighted that
clear understanding of roles and responsibilities is critical
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for all people involved, which is supported by defining a
coordinator who facilitated communication for providers
between both settings and provided a safety net for
patients and informal caregivers to address concerns.
Hence, a small sized care team which is tailored and
educated for the needs of the target population is best
suited to provide transitional care for frail older patients.

GPs were involved in ten TCMs by means of sharing
discharge plans, planning follow-up appointments for
patients, sharing recommendations, giving advice or
supporting the implementation of recommendations.
Involving GPs in the transitional care process and sharing
individual level data like discharge plans is recognized
as important for successful continuity of care. However,
several reviews have identified the high workload and
lack of integrated computer systems as a challenge for
fully involving GPs [12, 38].

Technologies and medical products were scarcely
used within the reviewed TCMs, as five TCMs included
EMRs in their models and four studies included assistive
technologies. While EMR systems provide a digital version
of patient charts and enhance up-to-date information
sharing within the same setting, electronic health records
(EHRs) aim to facilitate commmunication between health
care settings and to provide a holistic view of the patients’
health [39]. Most reviewed TCMs worked with the EMRs
within the hospital setting. One TCM described their
efforts to improve documentation between hospital staff
and primary care providers by having a nurse practitioner
as liagison person in the hospital that documented patient
details during hospitalization in both EMR systems as
each setting was using a different system [29]. However,
none of the reviewed TCMs described the use of EHRs
between hospital and home care setting, which clearly
confirms the need to create a stronger digital link
between settings and providers.

Nine TCMs involved informal caregivers in their
intervention design and five TCMs specifically involved
informal caregivers in the shared decision making
process. Informal caregivers were included in discussing
the patients’ health situations with practitioners and
patients. Involving informal caregivers in developing care
plans is common for older frail patients and becomes
central when patients are less able to participate in the
discussions [40]. Leijten et al. [14] points out that informal
caregiver involvement is desirable whenever possible, but
also states that caregiver burden should be considered.
While most TCMs involved informal caregivers, only one
study reported on caregiver burden [28]. This confirms
that the gap identified in the review of Allen et al. [12] is
still present and that a patient and family centred focus
in future studies is urgently needed.

As a second objective the review provides an overview
of outcomes reported within the included studies. A
total of 27 outcomes were reported, from which 19 are
categorized as service outcomes, six as patient outcomes
and two as provider outcomes. While service outcomes

were frequently reported, less attention was paid to
patient and provider outcomes. This may be due to the
fact that patient outcomes such as health related quality
of life and patient satisfaction and provider outcomes
such as caregiver burden are qualitative in nature and
hence can be hard to measure as they require tailored
tools to quantitatively scale them [41]. However, where
data collection is feasible, paying equal attention to all
three categories, namely, service, patient and provider
outcomes can lead to a comprehensive assessment and
provide a holistic view of the transitional care program.

Finally, We observed similarities in terms of integrated
care components in the five TCMs that significantly
impacted readmission or ED visit rates. Our findings
suggest that intensive follow-up care, informal caregiver
involvement, shared decision making and a small care
team with a defined care coordinator increase the success
of transitional care for frail older patients. Noticeable,
four effective TCMs did not work with EMRs, suggesting
EMRs not to be a necessary perquisite. A similar finding
is stated by Leijten et al. [14] and Kansagara et al. [9],
however the need for more technology development
which is user-friendly and care process supportive is
stressed. Moreover, the results clearly state a need to
involve patients and caregivers in the TCM design through
shared decision making as it allows to meet their needs
and develop a care plan most beneficial to them [12].

Some limitations need to be addressed. Potential
relevant studies might have been missed as no clinical
trial databases were searched and no citation search
was performed. However, a comprehensive search string
was developed and references of all included papers
were systematically checked. In addition, two TCMs
that are included in this systematic review provide a
very limited description of their intervention. This has
complicated the data extraction, interpretation and
mapping of components. We also observed that hospital
readmission was reported as both planned, unplanned or
acombination of both. The heterogeneity identified in the
study demographics, methods and outcomes reported
was also the reason why we did not perform a meta-
analysis. Next, this review focused on mapping outcomes
of studies at least reporting on hospital readmission and
ED visit outcomes and did exclude qualitative studies
providing valuable insights such as patient and provider
experiences. The list of outcomes might therefore be
incomplete. Finally, future reviews focusing solely on
the effectiveness of TCMs should conduct a risk of bias
assessment to consider the reported effects.

To conclude, findings of this systematic review
suggest that a TCM which includes multi-components
namely pre-discharge and intensive post discharge
follow-up components can reduce hospital readmission
and ED visits. Components like shared decision making,
involvement of informal caregiver and a small tailored
care team with a defined coordinator can increase the
success of TCMs. However, the detected heterogeneity in
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TCMs as well as poor reporting of the meso and macro
level and missing details of reporting in the micro level of
the SELFIE framework allows no generalized conclusion.
Future research should focus on strong methodological
designs providing detailed reporting on TCM components
and stronger and more process evaluations in order to
understand the impact of individual components within
these multilevel complex interventions and therefore to
define clear recommendations for practice. Moreover,
gapsin patient and provider outcome measures have been
identified and need a stronger focus in future research.
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