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Abstract

Although patient centredness is part of providing high-quality health care, little is known about the effectiveness of care transition interventions
that involve patients and their families on readmissions to the hospital or emergency visits post-discharge. This systematic review (SR) aimed
to examine the evidence on patient- and family-centred (PFC) care transition interventions and evaluate their effectiveness on adults’ hospital
readmissions and emergency department (ED) visits after discharge. Searches of Medline, CINAHL, and Embase databases were conducted
from the earliest available online year of indexing up to and including 14 March 2021. The studies included: (i) were about care transitions
(hospital to home) of >18-year-old patients; (ii) had components of patient-centred care and care transition frameworks; (iii) reported on one or
more outcomes were among hospital readmissions and ED visits after discharge; and (iv) were cluster-, pilot- or randomized-controlled trials
published in English or French. Study selection, data extraction, and risk of bias assessment were completed by two independent reviewers. A
narrative synthesis was performed, and pooled odd ratios, standardized mean differences, and mean differences were calculated using a random-
effects meta-analysis. Of the 10,021 citations screened, 50 trials were included in the SR and 44 were included in the meta-analyses. Care
transition intervention types included health assessment, symptom and disease management, medication reconciliation, discharge planning,
risk management, complication detection, and emotional support. Results showed that PFC care transition interventions significantly reduced
the risk of hospital readmission rates compared to usual care [incident rate ratio (IRR), 0.86; 95% confidence interval (Cl), 0.75-0.98; 12 = 73%]
regardless of time elapsed since discharge. However, these same interventions had minimal impact on the risk of ED visit rates compared to
usual care group regardless of time passed after discharge (IRR, 1.00; 95% Cl, 0.85-1.18; /2 = 29%). PFC care transition interventions containing a
greater number of patient-centred care (IRR, 0.73; 95% Cl, 0.57-0.94; /% =59%) and care transition components (IRR, 0.76; 95% Cl, 0.64-0.91;
I? =4%) significantly decreased the risk of patients being readmitted. However, these interventions did not significantly increase the risk of
patients visiting the ED after discharge (IRR, 1.54; Cl 95%, 0.91-2.61). Future interventions should focus on patients’ and families’ values,
beliefs, needs, preferences, race, age, gender, and social determinants of health to improve the quality of adults’ care transitions.
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Introduction preventable [5]. Suboptimal care transitions represent a sig-
nificant cause of preventable readmissions [11]. As these
contribute to increasing the health care expenditures, the

quality-of-care transitions and their impact on health care

Adults’ transitions between health care settings are frequent,
complex, fragmented, and risky [1-3]. In the first days
and weeks following hospital discharge, many experience

medication-related problems, hospital readmissions, emer-
gency department (ED) visits, or even death [4-7]. According
to studies conducted among surgical and medical patients
in Europe, Asia, and North America, 9.8-50% of readmis-
sions within 30days [8, 9], 17.8% of readmissions within
90 days [10], and 30.7% of readmissions within 1 year, are

outcomes and cost remain a growing concern.

Indicators for quality health care, namely effectiveness, effi-
ciency, safety and risk, timeliness, equity, and patient-centred
care (PCC), are endorsed by many countries [12-14] to guide
the provision and evaluation of optimal care transitions. PCC
encompasses holistic, collaborative, and responsive care [15].
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According to the World Health Organization (WHO) [16],
quality health services should translate into the provision of
care that meets individual preferences, needs, and values.
Since both patients and families are important allies for qual-
ity and safety in healthcare, a patient- and family-centred
approach to care that ‘is grounded in mutually beneficial
partnerships among healthcare providers, patients, and fam-
ilies, and its goal is to ‘promote the health and well-being
of individuals and families’ is warranted during care transi-
tions [17]. Furthermore, Burke ef al. [18] have proposed 10
domains for (ideal) care transitions, for example monitoring
and managing symptoms after discharge; patient education;
outpatient follow-up; and communication of accurate, timely,
clear, organized information.

Several reviews have examined care transitions from hospi-
tal to home [19-25]. However, to our knowledge, only one has
included interventions specifically involving patients’ families
[21]. This review described family-centred transition pro-
cesses, from US EDs to home, found in randomized controlled
trials (RCT), cohort studies, case—control studies, and among
paediatric and adult populations. It reported intervention
effectiveness for outcomes such as patient health, knowledge,
health care utilization, and cost. However, it lacked a compre-
hensive searching approach, a quality appraisal of included
studies, or a meta-analysis of the literature [26].

This systematic review (SR) examined evidence on the
effectiveness of either patient- or family-centred care (PFC)
transition interventions or PFC transition interventions com-
pared to usual care in decreasing adult hospital readmissions
and ED visits after discharge (hospital to home).

Methods
Research design and methodology

This SR and meta-analysis were reported according to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines [27] and were con-
ducted based on methods recommended by Cochrane’s
Handbook for Systematic Reviews of Interventions [28]. A
SR protocol was developed and registered in PROSPERO
(CRD42017067990), and then published [29].

Protocol amendments

Due to a large amount of data gathered, herein we report on
a SR, and meta-analysis conducted to answer the following
broad question: ‘Are PFC care transition interventions offered
to adults during their transition from the hospital to home
effective in decreasing unplanned hospital readmissions and
ED visits?’. A separate manuscript focuses on the effectiveness
of these interventions on diverse patient-oriented outcomes
[30].

Eligibility criteria

Population/participants

This SR considered studies on hospital to home care transi-
tions of patients >18 years of age. Studies conducted among
adults discharged to acute care settings or specialty nursing
facilities, and those examining transitions from the ED to
home were excluded. Studies related to paediatrics, obstetrics,
gynaecology, psychiatric, and mental health services were also
excluded.
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Interventions and comparators

Studies assessing the effectiveness of PFC care transition
interventions provided during or after a hospitalization were
included. Specifically, interventions with at least one element
from each of the components (holistic, collaborative, and
responsive care) of the PCC framework [15] were included.
Those focusing on either the patient or their family/caregiver
or on both the patient and the family were included. Examples
of interventions included discharge planning, needs assess-
ment, medication reconciliation, telephone follow-up, home
visits, and patient/caregiver education. The comparators of
interest included usual care, simplified intervention, or no
other intervention.

Outcome measures

Study outcomes covered unplanned hospital readmissions and
ED visits at 1, 3, 6 months, and >1 year post-discharge.

Types of studies

Only cluster-, pilot-, or RCTs published in English or French
were included. Non-randomized experimental and qualitative
studies were excluded.

Search strategy

Eligible references were identified from a systematic search
conducted in Medline, CINAHL, and Embase. The search
strategy was developed by an experienced health sciences
librarian (O.D.). The search terms focused on continuity of
patient care, care transition, and patient-centred care. An
initial search was created and ran in 2016, with a recent
search strategy updated up to and including 14 March 2021.
The Medline search strategy is described in Supplementary
Data File 1. References were compiled, and duplicates were
removed, using EndNote X9 [31]. The final set of citations
was exported into the Covidence SR software for screening,
full-text review, risk of bias assessment, and data extraction

[32].

Study selection

Two reviewers (M.C., A.P.) screened 15 titles and abstracts
together, then independently screened the remaining refer-
ences according to eligibility criteria. Unclear references were
included for full-text screening. Two reviewers (M.C., A.P.)
screened 15 full-text references together, then independently
reviewed the remaining references for inclusion in the review.
During this process, a third reviewer (J.C.) arbitrated con-
flicts. The study selection process was summarized using the
PRISMA flow diagram [27].

Data extraction

Two reviewers (M.C., A.P.) independently extracted and orga-
nized data using a previously piloted spreadsheet. The fol-
lowing were extracted: first author’s last name, year of pub-
lication, full reference, country, study aim, patient eligibility
criteria, groups sample size, total sample size, format of the
intervention, PCC elements [i.e. (i) comprehensively assess
patients’ condition including physical, emotional, social, and
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spiritual domains of health, (ii) assess patient’s understanding
of presenting the problem, (iii) assess patient’s health val-
ues and goals, (iv) identify patient’s concerns and/or needs,
(v) monitor or reassess patient’s needs, (vi) provide interven-
tions/services to patient that address all domains of health
including physical comfort and emotional support, (vii) pro-
vide information regarding health promotion, illness preven-
tion, or lifestyle change to patient, (viii) provide informa-
tion on disease and self-management to patient, (ix) support
patient decision making—share information in a complete
and unbiased way regarding condition, prognosis, treatment,
(x) explore and respect patient’s beliefs about the problem
and specific health concerns, (xi) promote discussion with
patient to find a common understanding of what the prob-
lem is, (xii) explain to patient the treatment options and
self-management strategies available to manage the problem,
(xiii) provide complete, accurate and unbiased information
about the nature of each option, and associated risks, benefits,
potential outcomes, and uncertainty, (xiv) answer questions
patient may have about his/her care, (xv) assess patient’s pref-
erences for treatment or self-management, (xvi) provide the
chosen treatment option or self-management strategy, (xvii)
provide instructions to patient on how to apply treatment
option or self-management strategy in daily life, (xviii) pro-
vide support, as needed, to patient for the application of
treatment option or self-management strategy in daily life,
(xix) explore with the patient who he/she wants to be involved
in his/her care, (xx) incorporate the patient and family in
patient care, (xxi) respond to patient’s needs, beliefs, val-
ues, and preferences, (xxii) modify the type, mode of delivery
or dose of treatment or self-management strategy to be con-
sistent with patient’s needs and preferences, (xxiii) identify
changes in patient’s condition or feeling and act upon them,
(xxiv) take time to answer patient questions, (xxv) make
sure patient has what he/she needs with regards to his/her
health care, (xxvi) make sure patient has what he/she needs
with regards to community resources, and (xxvii) comfort
the patient when needed], ITC domains [i.e. (a) outpatient
follow-up, (b) monitoring and managing symptoms after
discharge, (c) coordinating care among team members, (d)
enlisting help of social and community supports, (e) edu-
cating patients to promote self-management, (f) medication
safety, (g) availability, timeliness, clarity, and organization
of information, (h) complete communication of information,
and (i) discharge planning], provider(s) involved, descrip-
tion of control intervention, length of follow-up period,
results of post-discharge unplanned hospital readmissions
and results of post-discharge unplanned ED visits. Data
were extracted from the studies or provided by authors on
request.

Risk of bias assessment

The Cochrane Risk of Bias Tool [29] integrated within the
Covidence SR software [32] was used. Two reviewers (M.C.,
A.K.) independently evaluated each included study by assess-
ing the domains of sequence generation, allocation con-
cealment, blinding of outcome assessment, missing outcome
data, selective outcome reporting, and other sources of bias.
Domains were evaluated as ‘low’, ‘unclear’, or ‘high’. A third
reviewer (J.C.) was available to provide arbitration during
reviewer disagreements.
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Data analysis

The Cochrane Review Manager 5.4 (RevMan) was used to
conduct the meta-analysis [33]. The appropriateness of con-
ducting such a meta-analysis was evaluated by first assessing
the clinical and methodologic homogeneity of all studies and
identifying outlying studies. Due to variability in the report-
ing format for continuous outcomes, random effects inverse
variance models were used to estimate standardized mean dif-
ferences (SMD) comparing the PFC and usual care groups
for post-discharge hospital readmissions and ED visits [29].
Similar models were used to estimate the pooled odds of
post-discharge unplanned hospital readmissions and ED visits
among PFC care transition interventions compared with usual
care. Summary estimates were reported along with 95% confi-
dence intervals (CI). Statistical heterogeneity was evaluated in
consideration of both the Cochrane Q test and the I> measure
[34]. In addition to analysing outcomes separately according
to their original reporting formats (e.g. number of patients per
group with the event, mean number of events per patient), we
also converted related outcome measures to a common format
to allow for incidence rate ratio (IRR) analyses. Numbers of
events were taken as raw data or approximated in cases where
the mean number of events per patient was reported. Total
person-time per group was estimated using each study’s max-
imum follow-up time and the number of patients in the study
groups.

Subgroup analyses were conducted according to follow-
up duration, PCC elements (i.e. low =0-3 elements, moder-
ate=10-17 elements, and high=18-25 elements), and ITC
domains (low=1-3 domains, moderate =4—6 domains, and
high = 7-9 domains) targeted in the transition interventions.

Findings of trials with insufficient data were excluded from
the meta-analysis and were aggregated based on the similarity
of interventions and presented in a narrative synthesis.

Results

Extent of evidence identified

Following the removal of duplicates, the search yielded a
total of 10021 unique citations for review. Following title
and abstract screening, 674 citations were retained for full-
text screening. Fifty references were included in this SR; see
Supplementary Data File 2 for the study selection process.
Supplementary Data File 3 lists the citations excluded during
full-text screening (1 = 624), grouped by reason for exclusion.

Study characteristics

Characteristics of the 50 included RCTs (=13 985 partici-
pants) are shown in Table 1. These studies were published
in English between 1993 and 2021 in peer-reviewed journals
and mostly conducted (7=23) in the USA [35-57]. Sample
sizes ranged from 26 to 1390 participants. The trials included
adults who had at least one active chronic condition or who
were admitted to a general medicine, general surgery, geriatric,
neurosurgery, orthopaedic, or urology unit.

Study interventions

While 50 studies were included in this SR, three trials included
two PFC care transition interventions [38, 58, 59], for
a total of 53 unique interventions. Table 2 provides an
overview of the characteristics of the included interventions.
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Patient- and family-centred care transition interventions for adults

Types of PFC care transition interventions varied according to
the interventions’ target audience, involvement of patients and
families, duration, implementation setting, mode of delivery,
implementer and components of PCC and ITC.

Reported interventions were patient-centred [35-39,
42-45, 52, 56, 59-69]. Only one study reported actively
involving patients’ and caregivers in the co-development of
their PFC care transition intervention [35].

Interventions varied in length ranging from 1 day to
12 months, with the majority lasting up to 3 or 6 months [335,
38, 42, 44, 46, 52-54, 58, 61, 62, 67, 68, 70-74]. Most
interventions were hospital- and home-based [35-37, 39-46,
48-52,55,57,59, 64-82]. Some were offered in the hospital
setting only [47, 56, 63, 83] and others in the home setting
only [38, 53, 54, 58, 61, 62, 80].

The mode mostly used to deliver the PFC care transition
interventions include hospital visits, follow-up home visits,
follow-up phone calls during which either or both verbal (i.e.
education sessions) and written information (i.e. brochure and
booklet) was provided to patients and families. The types
of care transition interventions included health assessment,
symptom and disease management, medication reconciliation,
discharge planning, risk management, complication detec-
tion, and emotional support. Only a few PFC interventions
included the use of technology, such as audiotapes [43, 47,
51], interactive voice responses [53, 54], online support [74],
text messages [45], and telemonitoring with smartphones [52,
79]. Nurses (i.e. registered nurses, advance practice nurses,
and nurse practitioners), on their own or with other health-
care providers, were more often responsible for implementing
the PFC care transition interventions.

The PFC care transition interventions varied in the number
of included PCC elements, ranging from 3 to 14 of the pos-
sible 27 PCC elements [15] (Supplementary Data File 4). The
study which included the most PCC elements (7 = 14) in their
PFC intervention was Naylor [51]. The most recurrent PCC
component in the PFC care transition interventions was col-
laborative care, whereas the most recurrent PCC element was
the provision of information on disease and self-management
to patient and family. The interventions also varied regarding
their comprehensiveness of the transition in care, according to
nine of Burke and colleagues’ [18] domains of an ITC, as the
advance care planning domain was excluded (Supplementary
Data File 5). The ITC component that was included most
often in the PFC care transition interventions was patient
education and promotion of self-management. Laramee
et al. [46] was the only study that included all nine ITC
components.

Outcome measures

Trials measured hospital readmissions and ED visits using
a combination of administrative data as well as patients’
and their family members’ reports. Most trials (7=34)
reported solely on unplanned hospital readmissions and 16
reported on unplanned hospital readmissions and ED visits

(Table 1).

Findings from risk of bias appraisal

The Supplementary Data File 6 and Supplementary Data
File 7 summarize the findings of our appraisal of the studies’
risk of bias.
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Findings, missing data

Trials recorded outcomes on hospital readmissions or ED vis-
its after discharge. However, 11 trials provided insufficient
data. Some authors [35, 48, 64, 77] responded to inquiries for
missing details (hazard ratios and 95% ClIs, standard devia-
tions for adjusted outcomes or separate data for readmissions
and ED visits) and to clarify the frequency of readmissions
post-discharge. Trials were excluded from the meta-analyses
when authors [37, 41, 53, 54, 71, 76] were unable to provide
means, standard deviations, or hazard ratios.

Findings, hospital readmissions

Hospital readmission data were reported in various formats in
44 trials (n=17 350 participants) (Table 1). Only statistically
significant results are reported below. Findings from all meta-
analyses are provided in Supplementary Data File 8.

Number of patients readmitted one or more times

A meta-analysis of 10 trials (38, 39, 45, 52, 55-57,65,77, 82)
involving 8076 participants was conducted. Analysis based on
the measurement one month after discharge showed that PFC
care transition interventions had minimal impact on the risk
of patients being readmitted at least once compared to the
usual care group (OR=0.93; 95% CI, 0.74-1.18; I* =46 %;
Supplementary Data File 8). A meta-analysis was conducted
of four trials [62, 81, 83, 84] among 1011 participants assess-
ing the number of patients readmitted at least once 1-8 years
after discharge. The PFC care transition interventions signif-
icantly reduced the risk of patients being readmitted at least
once compared to the usual care group (OR =0.63; 95% CI,
0.44-0.91; I” = 32%).

Number of incidents of hospital readmissions

When combining study data across reporting formats from
24 trials [335, 36, 38, 43-46, 49-51, 59-64, 67, 72, 75, 78,
84], results from the meta-analysis showed that PFC care
transition interventions significantly reduced the incidence of
hospital readmission rates compared to the usual care group
(IRR= 0.86; 95% CI, 0.75-0.98; I>=73%) (Supplementary
Data File 8).

Findings, ED visits after discharge

ED visits were reported in various formats in 16 trials
(n=7734 participants) [35, 37, 40, 42, 44, 48-51, 60, 65, 68,
71, 76, 77, 79, 82]. Only statistically significant results are
reported here. Findings from all meta-analyses are provided
in Supplementary Data File 9.

Number of patients who visited the ED after discharge one
or more times

A meta-analysis of three trials [42, 68, 79] involving 778 par-
ticipants was conducted. Analysis based on measurement 6
months after discharge showed that PFC care transition inter-
ventions significantly reduced the risk of patients visiting the
ED compared to the usual care group (OR=0.56; 95% CI,
0.34-0.95; I* = 51%, Supplementary Data File 9).

Number of incidents of ED visits

When combining all formats for five trials [35, 44, 46, 60,
82], results showed that PFC care transition interventions had
minimal impact on the incidence of ED visits compared to the
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usual care group (IRR=1.0; 95% CI, 0.85-1.18; I>= 29%;
Supplementary Data File 9).

Findings, subgroups

The PFC care transition interventions which had a moderate
PCC score (10-17 elements) significantly decreased the risk of
patients being hospitalized compared to the usual care group
(IRR= 0.73; 95% CI, 0.57-0.94; I>= 59%; Supplementary
Data File 9), but had a minimal effect on their risk of vis-
iting the ED after discharge (IRR= 1.54, 95% CI 0.91-2.61;
Supplementary Data File 8). Those which scored high (7-9) on
ITC domains, significantly decreased the risk of patients being
hospitalized compared to the usual care group (IRR=0.76;
95% CI, 0.64-0.91; I>= 4%; Supplementary Data File 8), but
significantly increased their risk of visiting the ED after being
discharged compared to the usual care group (IRR=1.54;
95% CI, 0.91-2.61; Supplementary Data File 9).

Discussion
Statement of principal findings

PFC care transition interventions appear to significantly
decrease the risk of unplanned hospital readmissions rates
compared to usual care. However, these interventions seem to
have minimal impact on the risk of ED visits rates compared to
the usual care group, regardless of time after discharge. PFC
care transition interventions with a greater number of PCC
elements seem to significantly decrease the risk of hospitaliza-
tion yet have a minimal impact on the risk of patients visiting
the ED any time after being discharged. The PFC care transi-
tion interventions targeting a greater number of ITC domains
appear to significantly decrease the risk of hospitalization;
however, increase the risk of patients visiting the ED. There-
fore, our findings show that it is not any particular component
of the PFC interventions, but rather the PCC and ITC frame-
work as a whole that appears to be most effective in decreasing
hospital readmissions.

Strengths and limitations

This SR and meta-analysis adhered to the PRISMA guidelines
[27], and the recommendations of the Cochrane’s Hand-
book for Systematic Reviews Interventions [29]. However,
the database search was conducted ~2.5 years prior to the
manuscript submission for publication. Although a research
librarian developed the search strategy, some relevant stud-
ies may not have been identified during the search process
and may have been missed. Our SR found significant hetero-
geneity among trials in terms of the wide range of samples,
interventions, usual care, and reported outcomes. Thus, we
included a narrative synthesis of the outcomes to avoid biased
reporting.

Interpretation within the context of the wider
literature

Previous reviews have reported on care transition interven-
tions and their effectiveness regarding patient outcomes as
well as health care utilization and costs. However, they tar-
geted surgical [22], medical [25], frail older [23], cardiac
[24], and paediatric patients [21] or did not focus on PFC
interventions [19, 20, 22-24]. This is, to our knowledge,
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the first SR and meta-analysis that assessed the effective-
ness of care transition interventions involving patients and
caregivers in terms of adults’ hospital readmissions and ED
visits after discharge. Findings suggest that these interventions
reduce adults’ risk of hospital readmission and ED visits. This
contradicts Desai et al.’s [21] findings that patient- and family-
tailored discharge education showed mixed results regarding
30-day hospital readmissions and ED visits. This divergence
may be attributed to Desai et al’s [21] focus on ED, lack of
a framework to determine family-centredness of transition
processes, and inclusion of studies conducted solely in the

USA.

Implications for policy, practice, and research

The involvement of patients and families in care transition
interventions may contribute to decreasing hospital read-
missions and ED visits after discharge, which may lead to
reducing hospitals’ operational costs. Like the WHO [85],
we recommend the development and execution of national
quality policies to design, implement, and evaluate care tran-
sition interventions engaging, and empowering patients and
families. PFC care transition interventions are variable and
cannot be standardized [86]. Such interventions need to be
coherent with patients’ and families’ values, beliefs, needs,
preferences, race, age, gender, and social determinants of
health. Dismantling and feasibility studies are required to
gain knowledge about causality between PFC intervention
exposure and outcomes, as well as PFC intervention compo-
nents and outcomes, and uptake of the PFC care transition
interventions [87]. Moreover, process evaluations, instead of
outcomes, may capture the fidelity of the PFC care transition
interventions and may provide insight into which PCC com-
ponent or ITC domain, in isolation or in combination, is most
effective in decreasing health care utilization [25]. Finally, this
review found that PFC care transition interventions including
a greater number of ITC domains significantly increased ED
visits after discharge regardless of time elapsed. This is con-
sistent with Branowicki et al.’s [88] conclusions. Therefore,
the use of all components of the PCC and ITC framework
[15, 18] presented in this paper are key to inform future
policies, practice, and research. Effective discharge planning
and post-discharge follow-up allow patients to detect wor-
risome signs and symptoms and get medical treatments and
advice, which may mean returning to the ED after discharge.
Even if ED visits result in hospital readmissions, these may
not adequately capture deficits in the quality of care deliv-
ered during the ED visit [89]. Therefore, like Udod et al.
[90], we recommend evaluating the outcomes of care tran-
sition interventions according to Donabedian’s framework
[91] by measuring patient knowledge and behaviour, patient
satisfaction, and health-related quality of life [92].

Conclusions

Various interventions involving patients and families have
been developed and evaluated regarding health care utiliza-
tion of adults from hospital to home. This review highlights
the effectiveness of such interventions in decreasing hospi-
tal readmissions compared to usual care. The current evi-
dence supports recommending care transition interventions
that include patients who are being discharged from hospital
and their families in the development and evaluation of such
interventions. Further research could evaluate these in terms
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of patients’ and families’ knowledge, and behaviour, patient
satisfaction, and health-related quality of life.
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