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Abstract

Background With the guidance of healthcare policy and advances in medical technology, the average length of stay
in hospitals continues to decrease. In this context, expectations for nurse-led interventions for patients discharged
home are increasing. However, few systematic reviews of nurse-led transitional care have focused on patients
discharged from acute care hospitals. This systematic review aimed to assess the effects of nurse-led transitional

care interventions on readmission rates, unscheduled outpatient-visit rates, and quality of life (QOL) of adult patients
discharged from acute care hospitals, compared with usual care.

Methods Four electronic databases were searched for articles published through October 2023. Individual and
cluster randomized controlled trials (RCTs) examining the effectiveness of nurse-led transitional care interventions
were included. Independent reviewers performed study selection, data extraction, risk of bias assessment, and
certainty of evidence using the GRADE approach.

Results Sixteen RCTs were included. In a meta-analysis of RCTs with readmission rates as the outcome, readmission
rates were significantly reduced in the intervention group when the data collection period exceeded 12 weeks (RR
0.67:95% Cl, 049-0.92: P=0.01: I> = 66%; certainty: moderate). The rate of emergency room visits was also significantly
reduced in the intervention group (RR 0.63; 95% Cl, 0.49-0.81; P=0.0003; 12 = 0%; certainty: high). QOL measured

with the SF-36 was significantly higher after 5 weeks (MD 1.27; 95% Cl, 0.52-2.02; P=0.0009, I* = 0%; certainty: low)
and after 6 weeks (MD 2.46; 95% Cl, 1.67-3.25; P=0.00001; I> = 19%; certainty: low), both showing a possibility of
improvement in the intervention group. However, the number of studies and samples included in the meta-analysis,
particularly for readmission rates and QOL, were small, and the results should be interpreted with caution due to
differences in subjects, institutions, and types of interventions.

Conclusion Nurse-led transitional care interventions effectively reduced readmission and emergency department
visit rates and improved QOL in adult patients discharged from acute care hospitals.
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Background

The rising cost of healthcare has become a global issue,
with Japan experiencing one of the highest health-
care costs relative to GDP [1]. To address this, Japan’s
Fourth National Plan for Optimizing Healthcare Costs
emphasized efficient use of medical resources, including
hospital bed differentiation and outpatient care improve-
ments [2]. The countries with the highest density of hos-
pital beds worldwide include Korea and Japan. Japan
has around 12.6 hospital beds per 1,000 population. On
the other hand, the United States reported just 2.8 hos-
pital beds per 1,000 population [3]. Furthermore, Japan
also has a long average length of hospital stay, but this is
decreasing owing to policy changes and advances in med-
ical technology [4]. As a result, early discharge is increas-
ingly promoted, leading to a higher number of patients
discharged with significant medical needs. While early
discharge has benefits, it also raises concerns about read-
missions, as seen in the U.S. with the implementation of
the Hospital Readmissions Reduction Program in 2012
[5-7]. With a shift from “hospital-based health care” to
“community-based health care” care, preventing severe
illness and disease recurrence in outpatient settings has
become more important. Therefore, the role of nursing
staff in providing health-care guidance and support to
ensure continued home care and improve patients’ physi-
cal symptoms and quality of life (QOL) is critical [8]. In
other countries, established transitional care programs
and guidelines facilitate smooth transitions from hospi-
tal to home [9-12]. Although systematic reviews on tran-
sitional care have demonstrated effects on readmission
rates and QOL [13-17], there is a lack of reviews focus-
ing specifically on patients discharged from acute care
hospitals.

Hence, this systematic review aims to evaluate the
effects of nurse-led transitional care interventions on the
outcomes of readmission rates, unscheduled outpatient
visits, and QOL in adult patients discharged from acute
care hospitals compared with usual care.

Methods

Electronic database searches

This systematic review followed the Cochrane Hand-
book for systematic reviews of interventions [18] and
the PRISMA 2020 guidelines [19]. We searched using
the term “nurse-led transitional care” in PubMed,
EMBASE, Cochrane Central (CENTRAL), and CINAHL
for articles published through October 2023. The search
strategy was developed with the advice of the librarian.
For consistency of interpretation and feasibility, we lim-
ited ourselves to English-language articles only. In addi-
tion, gray literature, including conference abstracts, was
excluded from this review to ensure quality and stable
access to the research. We excluded articles published
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from low-income countries because we believed that the
different levels of health care would make comparisons
and analysis difficult. The search ended on March 31,
2024. The protocol was registered in PROSPERO (CRD:
42024507120).

Study selection

We included individual and cluster RCTs that assessed
nurse-led transitional care for adult patients discharged
from acute care hospitals. Non-randomized trials and
studies lacking detailed intervention descriptions were
excluded. Acute care hospitals were medical institutions
providing acute care, excluding inpatient facilities and
nursing homes whose main purpose is recuperation and
rehabilitation, and included general hospitals, university
hospitals, tertiary or quaternary care institutions. In this
review, acute care is defined as medical care provided for
the purpose of curing or recovering from the onset of
cardiac disease or stroke, or exacerbation of chronic dis-
eases such as respiratory, gastrointestinal, and nephrol-
ogy. Participants were adults discharged from acute care,
excluding pediatrics, psychiatry, obstetrics, and rehabili-
tation. Selection was performed using Rayyan [20], and
two reviewers (CS, EE) independently evaluated titles and
abstracts, resolving disagreements through discussion.

Intervention

Nurse-led transitional care interventions for adults dis-
charged home were reviewed. Coleman et al. defined
transitional care as “a series of strategic interventions
aimed at ensuring seamless coordination and continuity
of healthcare services during patients’ transitions across
various healthcare settings or different levels of care
within the same setting” [21]. These interventions aimed
to ensure coordination and continuity of care, includ-
ing education on illness, self-care, follow-up by phone
or in person, and collaboration with other professionals.
Studies focusing solely on pre-discharge interventions,
telemonitoring, or single-disease management were
excluded. The control group received usual care, such as
discharge teaching or placebo interventions.

Outcomes

The outcomes included readmission rates, unscheduled
visits, and QOL, as defined by the authors using quanti-
tative tools.

Data extraction and management

Data on study design, participants, interventions, out-
comes, and results were extracted and cross-checked by
two reviewers (CS, EE). Any discrepancies were resolved
with a third reviewer. Transition care components were
categorized using 18 elements from previous studies [13,
22].
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Risk of bias assessment

Two reviewers (CS, EO) independently assessed the risk
of bias using the RoB 1.0 tool in the Cochrane Handbook
[23]. The risk was categorized as low, high, or unclear for
random sequence generation, allocation concealment,
blinding, incomplete data, selective reporting, and other
biases. Disagreements were resolved through discussion.

Data synthesis and statistical analysis

For outcomes with cluster RCTs, we combined hazard
ratios (HRs) from both cluster and individual RCTs using
the generic inverse variance method with random-effects
model. For the two cluster RCTs [34, 38], we used the
adjusted HRs and their confidence intervals as reported
in the original papers, which had already accounted for
clustering effects. For individual RCTs, we converted the
reported data to HRs using the methods described by
Tierney et al. [24]. The standard errors were derived from
the reported confidence intervals using the formula: SE =
(In (upper CI) - In (lower CI))/3.92.

For outcomes without cluster RCTs, we combined rela-
tive risks (RRs) using the Mantel-Haenszel method. We
applied random-effects model when heterogeneity was
evident based on clinical diversity, methodological diver-
sity, and statistical heterogeneity. Fixed-effects model was
used when heterogeneity was minimal. For dichotomous
outcomes, we extracted the number of events and total
participants from each study. Heterogeneity was mea-
sured with the I” statistic, using risk ratios for binary data
and mean differences with 95% confidence intervals for
continuous data.

All effect estimates are reported with their 95% confi-
dence intervals (CIs). All analyses were performed using
Review Manager (RevMan) [Version 5.4, The Cochrane
Collaboration, 2020].

Sensitivity analysis was performed for studies with high
risk of bias or heterogeneity. Subgroup analysis was con-
ducted for readmission rates, dividing patients into two
groups according to intervention period (6 weeks or less
vs. 7 weeks or more). In addition, subgroup analysis was
conducted for the QOL subscale.

Certainty of evidence

The GRADE approach [25] was used to evaluate the
certainty of evidence for readmission rates, emergency
department visits, and QOL, categorized into high,
medium, low, or very low levels.

Results

The database searches yielded 2647 articles. The screen-
ing of abstracts and titles identified 19 relevant articles.
After excluding one conference abstract, one duplicate,
one non-RCT article, and two articles focused entirely on
medical management for a specific condition, 16 RCTs
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remained. The flow and number of studies included in
this systematic review are described in the PRISMA flow
diagram (Fig. 1).

Characteristics of the included studies

Table 1 provides an overview of the 16 RCTs included
[26-41]. The study designs included 11 single-center
RCTs [26, 27, 29, 30, 32—-34, 36—38, 40], three multicenter
RCTs [28, 31, 41], and two step-wedge cluster RCTs
[35, 39]. Six RCTs were conducted in China, two each
in Hong Kong, the United States, and Canada, and one
each in France, Denmark, the Netherlands, and Turkey.
In terms of subject admission sites, four were university
hospitals, one was teaching hospital, one was tertiary
care institution, seven were general hospitals, and one
was regional hospital; the two step-wedge cluster RCTs
included university hospitals and general hospitals or
tertiary or quaternary care hospitals. The total number
of subjects was 6005, ranging from 40 to 616 in the indi-
vidual RCTs and from 705 to 2494 in 10 clusters in both
step-wedge cluster RCTs.

The study characteristics with respect to the subject’s
disease were as follows: Five RCTs included cardiac dis-
ease, three RCTs included stroke, two RCTs included
other chronic diseases, two RCTs included multiple dis-
eases and four RCTs did not have disease restriction.
Because transitional care interventions in the included
RCTs included a variety of components, they were cat-
egorized by intervention components with reference to
the classification of previous studies [13, 22] (Table 2).

The main intervention components included telephone
follow-up (15 RCTs), patient education, self-management
(11 RCTs each) discharge planning, and home visits (9
RCTs each). The duration of the implementation of the
intervention varied, with all trials beginning before dis-
charge, four RCTs after four weeks, two trials after ten
days and six weeks, and others at different time periods
(ranging from two days to 12 months).

Regarding the type of intervention, most interventions
were performed by nurses only, while two RCTs reported
interventions by a multidisciplinary team led by a nurse.
The control group received usual care at discharge, nurs-
ing discharge instructions on medication and other
issues, discharge planning, health counseling, prompt-
ing for medical visits, routine physical training programs,
discretionary guidance from physicians and others, usual
home nursing visits, telephone follow-up and other usual
care, or placebo calls.

Risk of bias in included studies

The risk of bias was evaluated for the 16 RCTs included
in this review (Fig. 2). For random sequence generation,
the risk was considered low because computer- or table-
based random number generation and random blocks
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Identification of studies via databases and registers

Fig. 1 Flow diagram of studies included in this systematic review

were used, except for three RCTs where the method was
not described.

Regarding allocation concealment, papers that did
not provide specific descriptions of envelope manage-
ment methods were considered unclear. Regarding the
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blinding for participants and personnel, all trials were
single-blind or open-label. If the outcome was reported
by the patient, RCTs with unclear impact of blinding for
outcome assessors were considered unclear. RCTs that
were incompletely blinded, but collected information on
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readmission and emergency department visit rates from
medical records, were considered low risk. For incom-
plete outcome data, RCTs with less than 20% missing
data or RCTs analyzed intention-to-treat were consid-
ered low risk. For selective reporting, studies for which
protocols were available and all outcomes were reported
were considered low risk; other studies were considered
equivocal.

Effects of intervention

A meta-analysis of the effects of nurse-led transitional
care interventions for patients discharged from acute
care hospitals was conducted in RCTs using readmis-
sion rates, emergency department visit rates, and QOL as
outcomes.

Blinding of paricipants and personnel (performance hias)

Blinding of outcome assessment (detection hias)

- | Selective reporting (reporting hias)

‘ . - | Random sequence generation (selection hias)

. . - | Allocation concealment (selection hias)

s Readmission rates
- A meta-analysis was conducted by pooling data from 13
2 RCTs with readmission rates as the outcome, using the
o occurrence of patients readmitted at least once during
the data collection period as the binary variable, regard-
Chan 2015 ? less of the number of readmissions. Three RCTs [28, 30,
Chow 2014 2 |2 2 | 2 35] were analyzed separately for multiple time periods,
thus data were analyzed separately for studies with data
Coskun 2022 2 | 2 . 2 collection periods of less than 12 weeks after discharge
and for RCTs with data collection periods of 12 weeks or
Cui 2019 D | @ D @ longer. Because we conducted a meta-analysis incorpo-
rating cluster randomized controlled trials (cRCTs) and
Gilhert 2021 individually randomized controlled trials (iRCTs), we

employed the generalized inverse variance (GIV) method
. with HRs log-transformed (logHR) to appropriately
account for both ¢cRCTs and iRCTs. A random-effects

o0
-~

- -~
E -
® O S S | O | ncomplete outcome data (attrition bias)

- . -
)
)

Goldman 2014

?
Harrison 2002 . ‘ AL AL AL AR model was applied due to the high statistical heterogene-
ity of 66%. As a result, the relative risk ratios for binary
Latour 2007 . . 2|2 . D @ variable data on readmission rates were not significantly
) different for the seven RCTs that were less than 12 weeks
Li2014 . AL AL . 2|2 after discharge. However, nine RCTs (3739 participants)
Lin 2022 . . 5 % ‘ " % in 12 weeks or more revealed that the readmission rates
L . = = . in the intervention group were significantly decreased by
. 33% (RR 0.67; 95% CI, 0.49-0.92; P=0.01; I*=66%; cer-
D | @

Lishy2018 . . . . . . . tainty: moderate) compared with usual care (Fig. 3). The
LuL201e| @ |2 |2 | 2 . 2 | & 13 RCT interventions included in the meta-analysis were
characterized using telephone follow-up (12 trials) and

Liu Z 2020 . ? . . . ? ? patient education focused on self-management (9 trials).

Spall 2019 . . D | @ . . 2 Subgroup analysis by intervention period on readmission

rates

Wong 2015 . AL AN . D & To examine differences in effects according to the inter-
vention period, a subgroup analysis was performed on 13
Zhang2017 | @ | O | O | O (@ | 2 | 2 RCTs, dividing them into two groups: within six weeks

after discharge and seven weeks or more. For the three
RCTs [27, 29, 34] included within six weeks, data was
collected over multiple periods. Therefore, the data from
the first time point of these three RCTs were combined

Fig. 2 Risk of bias for each trial
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Experimental Control Hazard Ratio Hazard Ratio Risk of Bias
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI DEFG
Chow 2014 -04 0123 203 130 201% 0.67 [0.53, 0.85] - 2@7 72
Coskun 2022 -1.514  0.751 32 32 3.8% 0.22[0.05, 0.96] 70®
Cui 2019 -0.968 0.484 48 48 TA4% 0.38[0.15,0.98] — 2@7 72
Harrison 2002 -0.301  0.266 78 78 14.0% 0.74 [0.44,1.25] T 2?2727
Latour 2007 0095 0344 69 52 1M1% 1.10[0.56, 2.16] T 2@7 72
Liz2014 -0.511  0.538 69 66 6.4% 0.60[0.21,1.72) — 2@2 7
Lin 2022 -1.238 0.54 70 T0 6.3% 0.29[0.10,0.84) — e L
Spall 2018 0.0953 0.0967 1104 1390 211% 1.101[0.91,1.33] ™ 77087
Zhang 2017 -0.654  0.382 100 99 9.8%  0.52[0.25,1.10] — LT L LT B
Total (95% CI) 1774 1965 100.0% 0.67 [0.49, 0.92] L 3
Heterogeneity: Tau*= 0.11; Chi*= 23.70, df = 8 (P = 0.003); F= 66% ln o UI1 1’0 100’
Testfor overall effect Z=2.48 (P = 0.01) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Fig. 3 Forest Plot of the effect of transitional care interventions on readmission rates with duration of data collection of twelve weeks and more
Experimental Control Hazard Ratio Hazard Ratio Risk of Bias
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
2.1.1 Within 6 weeks
Chow 2014 -0.3711 0.2479 191 105 11.8% 0.69(0.42,1.12] - [ 1T BN B
Gilhert 2021 -0.462 0.333 336 369 9.3% 0.63[0.33,1.21) =1 + 7007
Harrison 2002 -0.3011 0.2664 79 78 11.2% 0.74 [0.44,1.25] — + PR22R
Li2014 -0.734 0.8501 69 66 2.5% 0.48 [0.09, 2.54] — @® 2@®2
Lisby 2019 01222 0.2777 101 93 109% 1.13 [0.66, 1.95] o ® ®® 2
Liu Z 2020 -0.9163 0.8147 44 4 27% 0.40[0.08,1.97] el — ® @@~ ?
Spall 2019 0.207 01318 1104 1390 157% 1.23[0.95, 1.59] e + (X 1 B
Waong 2015 -0.6931 0.5809 54 54 46%  0.50(0.16,1.56] — 1= ® 2@?7?
Subtotal (95% CI) 1978 2205 68.7% 0.84 [0.64, 1.11] L
Heterogeneity: Tau*= 0.05;, Chi*=11.29, df=7 (P=0.13); F= 38%
Testfor overall effect: Z=1.22 (P=0.22)
2.1.2 more than 7 week
Coskun 2022 -1.5141 0.7511 32 32 31% 0.22 [0.05, 0.96] [ 1T BN T &
Cui 2019 -0.9676 0.484 48 48 6.0% 0.38[0.15,0.98] = 227272@?2 7
Latour 2007 0.0953 0.3444 69 52 9.0% 1.10[0.56, 2.16] = ®@®?22®2 2
Lin 2022 -1.2379 05399 70 70 5.2% 0.29[0.10,0.84)] — @®?22®2 2
Zhang 2017 -0.6539 0.3826 100 99 8.0%  0.52[0.251.10] — 00000 ?
Subtotal (95% CI) 319 301 31.3% 0.49 [0.28, 0.87] -
Heterogeneity: Tau®=0.19; Chi*=7.55, df=4 (P=0.11); F= 47%
Testfor overall effect: Z=2.45 (P=0.01)
Total (95% CI) 2297 2506 100.0% 0.70 [0.52, 0.92] L 3
Heterogeneity: Tau®= 0.12; Chi*= 24.97, df=12 (P = 0.01); F=52% ) t 100=

Testfor overall efiect: Z= 2.50 (P = 0.01)

Test for subgroup differences: Chi*= 2.79, df=1 (P=0.09), F=64.2%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

001 01 10
Favours [experimental] Favours [control]

Fig. 4 Forest Plot of the effect of transitional care interventions on readmission rates

with the data from the other ten RCTs and meta-analy-
ses carried out. Because the subgroup analysis included
two cRCTs [35, 39], we employed the GIV method with
logHR as in the meta-analysis on readmission rates. A
random-effects model was applied due to statistical het-
erogeneity of 52%. No significant differences were found
between the subgroups (I=64.2%, P=0.09), therefore,
we focus on the results of merging the two subgroups.

Regardless of the timing of the intervention, the read-
mission rate in the intervention group was significantly
reduced compared to the readmission rate in the control
group (RR 0.70; 95% CI, 0.52-0.92; P=0.01; I* = 52%; cer-
tainty: moderate) (Fig. 4).
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Emergency department visit rate

A meta-analysis was conducted by pooling data from
four RCTs (3464 participants) [26, 31, 35, 39] that
described the occurrence of emergency department visits
and unplanned outpatient visits during the study period
as binary variables. The RCT did not specify whether
the visit was unplanned [28] and the two RCTs that used
nonbinary measures [29, 37] were excluded. Among
these trials, one [35] provided data for two periods (30
days and 12 weeks post-discharge). Data 30 days after
discharge were combined with the other three RCTs for
meta-analysis, while data 12 weeks after discharge were
combined with another RCT [26] that collected data for
the same period for meta-analysis. Because the meta-
analysis incorporated cRCTs and iRCTs, GIV method
with logHR was employed, as was the readmission rate.
Statistical heterogeneity was 0%, and a fixed-effects
model was applied. The results showed a significantly
reduced risk of emergency department visits in the inter-
vention group compared to the control group (RR 0.63;
95% CI, 0.49-0.81; P=0.0003; I>=0%; certainty: high)
(Fig. 5). There was no significant difference between the
two RCTs with data collected 12 weeks after discharge.
Interventions in the four RCTs that focused on emer-
gency department visit rates included telephone follow-
ups, home visits, and streamlining.

Quality of life

In RCTs that used QOL as an outcome, various scales
were used, including SF-36, EQ-5D, and several other
measures. Among these, a meta-analysis was performed
on five RCTs using SF-36. SF-36 is a scale that measures
comprehensive health-related QOL and has been proven
to have sufficient psychometric properties in terms of
reliability, validity, and responsiveness. It consists of 36
items, eight scales, and two summary scales that aggre-
gate the eight scales. Each subscale is scored in a range
of 0 to 100, with higher scores indicating better health,
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after weighting certain response options [42]. Among
the RCTs that used SF-36, some investigated eight sub-
scales, while others examined the two components of
physical and mental factors [30, 31], and one RCT [26]
investigated three components: physical factors, mental
factors, and general health. Therefore, a meta-analysis
was performed by pooling data on physical and mental
factors only for the three RCTs that included each of the
two factors as outcomes. Additionally, subgroup analyses
were performed for the three RCTs with eight subscales
of the SF-36 as outcomes.

Physical and mental components of SF-36: The three
RCTs (449 participants) that examined physical and psy-
chological components collected data at two time points,
thus meta-analyses were performed for each component
up to four weeks and five to twelve weeks after discharge.
A random effects model was used for the meta-analysis
of the physical component five to twelve weeks after dis-
charge owing to high heterogeneity (I*=77%, P=0.01),
while a fixed effect model was used for the remainder
of the time-period. The results showed a significantly
higher physical component on average up to four weeks
after discharge in the intervention group (MD 0.85;
95% CI, 0.41-1.29; P=0.0001; I*=0%; certainty: moder-
ate). For the mental component, the intervention group
had a significantly higher mean at both time points (up
to four weeks: MD 0.72, 95% CI, 0.34-1.11; P=0.0002,
1% = 0%; five to twelve weeks: MD 0.60, 95% CI, 0.15-1.04,
P=0.008, I? = 37%; certainty: moderate).

Subgroup analysis of SF-36: Among the three RCTs
that examined the eight subscales of the SF-36, two
RCTs [30, 34] collected data at two time points. There-
fore, subgroup analyzes were conducted separately for
the two RCTs within five weeks after discharge (225
participants) and the three RCTs at six weeks or later
(289 participants). In the two RCTs within five weeks
post-discharge, I?=0% (P=0.57), and thus a fixed-effects
model was adopted. For the three RCTs at six weeks or

Experimental Control Hazard Ratio Hazard Ratio Risk of Bias

Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Gilbert 2021 -0.3567 0.3751 336 360 115% 0.70[0.34,1.46) —= @872 7208
Harrison 2002 -0.462 01995 79 78 408% 063043 093] - [ 1 R
Spall 2019 -0.4308 0.1876 1104 1390 46.1% 0.65([0.45, 0.94] & [ 1 BN 1 X
Wong 2015 -1.9661 1.0269 54 54 15% 014[002108 —————— 92220727
Total (95% CI) 1573 1891 100.0% 0.63[0.49,0.81] L 2

Heterogeneity: Chi*= 2.25, df=3 (P= 0.52); F= 0% 90 0 051 150 1005

Testfor overall effect: Z= 3.60 (P = 0.0003)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Fig. 5 Forest plot of the effect of transitional care interventions on emergency department visit rates
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later, I>=92% (P<0.00001), necessitating the adoption of
a random effects model and the execution of a sensitivity
analysis. Specifically, a subgroup analysis was performed
again for the three trials at six weeks or later, exclud-
ing one RCT [40], which showed a significant difference
in the mean of each scale compared with the other two
trials (225 participants). As a result, A subgroup analy-
sis of the SF-36 with data collection within 5 weeks of
discharge showed a significant score improvement of
1.27 points in the intervention group. (MD 1.27; 95%
CI, 0.52-2.02; P=0.0009; I> = 0%; certainty: low) (Fig. 6).
In the sensitivity analysis for trials up to six weeks post-
discharge, ’=19% (P=0.23), led to the adoption of a
fixed effects model. The subgroup analysis of SF-36 at six
weeks or later also showed that the mean in the interven-
tion group was significantly higher (MD 2.46; 95% CI,
1.67-3.25; P=0.00001; I*=19%; certainty: low) (Fig. 7).
However, because the Test for subgroup differences is
>=59.2% (P=0.02), focusing on the results for each sub-
group, we found a significant score improvement of more
than 2 points in all seven groups except “social function-
ing” (Fig. 7). The two RCTs included in the analysis of
the effects of nurse-led transitional care interventions on
QOL featured telephone follow-ups, medication inter-
vention and home visits as part of the intervention.

Subgroup (Duration of intervention: within six weeks
versus seven to twelve weeks versus thirteen weeks and
more) Duration of data collection: less than twelve weeks.

Subgroup analysis of SF-36 subscale: duration of data
collection up to five weeks.

Subgroup analysis of SF-36 subscale: sensitivity analy-
sis, duration of data collection: six weeks and more.

The certainty of evidence

The results of the GRADE evaluation of the effects of the
nurse-led transition support intervention on readmis-
sion rates, emergency department visit rates, and QOL
are presented in the GRADE summary table (Table 3).
For readmission rates, heterogeneity was 66% (P=0.003)
for meta-analyses with a data collection period of at least
12 weeks after discharge and was therefore rated moder-
ate. The subgroup analysis by intervention duration was
rated - 2 low due to heterogeneity of 52% (0.01) and small
sample size in the group with an intervention duration of
more than 7 weeks. The rate of emergency department
visits was rated as high. For QOL (SF-36), the outcomes
for each component were generally rated as moderate.
The reason for the downgrade was that the risk of bias
was unclear for more than half of the items. The out-
comes with eight to 12 weeks of follow-up for the physi-
cal component were rated very low because the 95% CI
did not include an effect, and the heterogeneity was 77%
(P=0.01). For the outcomes of the SF-36 subgroup analy-
sis with eight subscales, the results were rated low for up
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to five weeks of follow-up and for more than six weeks of
follow-up and its sensitivity analysis. The reasons for the
downgrade (-2) were that the risk of bias was unclear for
more than half of the items and the small sample size.

Discussion

The purpose of this review was to evaluate the effects of
nurse-led transitional care interventions on the outcomes
(i.e., readmission rates, unscheduled outpatient visits,
and QOL) of adult patients discharged from an acute
care hospital. The results indicated that nurse-led tran-
sitional care interventions reduced the readmission and
emergency department visit rates and improved QOL
after discharge.

Readmission rates

Nurse-led transitional care interventions were found
to have the potential to reduce readmissions by 330 per
1,000 patients when the data collection period was at
least 12 weeks after discharge. Most of the integrated
RCTs were characterized by the inclusion of telephone
follow-up and the intervention that focused on self-care
management. These interventions were intended to pro-
mote patient empowerment, suggesting the potential
for long-term effects. A meta-analysis of adult surgical
patients [17] similarly observed a decrease in readmis-
sion rates following a nurse-led discharge services inter-
vention. A systematic review of inpatients with chronic
illness and rehabilitation needs [15] also found that
nurse-led early discharge planning programs reduced
readmission rates compared with usual care. Given the
results of these two reviews [15, 17], nurse-led transi-
tional care interventions may be effective in reducing
readmission rates in a wide range of subjects. More vali-
dation of the effectiveness of population-based patient
interventions is needed. Our review found a significant
effect on readmission reduction in a meta-analysis of
trials with follow-up periods longer than 12 weeks after
discharge, indicating that nurse-led transitional care
interventions are effective in reducing readmission rates
over longer periods. The RCT interventions integrated
into the meta-analysis were unique in that seven of the
eight RCTs included telephone follow-up and six RCTs
included patient education focused on self-care manage-
ment. Including these interventions may increase their
effectiveness in reducing readmission rates. However,
the limited number of articles included in the analy-
sis differed in terms of target population, type of health
care organization, type and duration of intervention, and
study design, and were highly statistically heterogeneous.
In determining the effectiveness of nurse-led transitional
care interventions, research and reviews are needed to
narrow the focus of the subjects and to identify the com-
ponents and duration of effective interventions.
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Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
23.1.1 Physical functioning
Chow 2014 438 B9 87 437 B4 93 152%  0.10[1.83,2.03 00000
LiuL 2018 58.48 328 20 5316 1812 20 0.2% 5.32[11.32, 21.96) = TTDP . PP
Subtotal (95% Cl) 107 118 15.4% 0.17 [-1.74, 2.08]

Heterogeneity: Chi*= 0.37, df=1 (P = 0.54); F= 0%
Testfor overall effect: Z= 017 (P = 0.86)

23.1.2 Role physical

Chow 2014 475 9 87 443 108 93  6.9%  3.20(0.35,6.05] - 00000
LiuL 2018 6204 1632 20 51.23 1576 20 0.6% 10.81(0.87,20.75] — 22272@7? 17
Subtotal (95% CI) 107 118  7.5%  3.78[1.04,6.52] Y

Heterogeneity: Chi*= 2.08, df=1 (P=0.15); F=52%

Test for overall effect: Z=2.70 (P = 0.007)

23.1.3 Bodily pain

Chow 2014 516 83 87 493 108 98 7.4%  2.30[0.46,5.06] - 000002
LiuL 2018 4741 1815 20 4245 1872 20 04% 4.96[-6.47,16.39] -T— 7272272@17 17
Subtotal (95% CI) 107 118 7.9% 2.45[0.24,5.13] ’

Heterogeneity: Chi*= 0.20, df= 1 (P = 0.66); F= 0%

Testfor overall effect Z=1.79 (P = 0.07)

23.1.4 General health

Chow 2014 35 85 87 332 76 93 104%  1.80[0.54,4.14] o 00000
LiuL 2018 5865 17.43 20 5312 1901 20 04% 553[5.77,16.83] T— 2222022
Subtotal (95% CI) 107 118 10.8%  1.95[-0.33,4.24] )

Heterogeneity: Chi*=0.40, df=1 (P =0.53); F=0%
Test for overall effect: Z=1.67 (P =0.09)

23.1.5 Vitality

Chow 2014 53.8 6 87 524 69 98 163%  1.40[0.46, 3.26] o 0000027
LiuL 2018 4622 17.22 20 4367 1802 20 05% 2.55[-8.37,13.47] - 7227272@177?
Subtotal (95% CI) 107 118 16.8%  1.43[-0.40, 3.27] )

Heterogeneity: Chi*= 0.04, df=1 (P = 0.84); F=0%
Test for overall effect: Z=1.53 (P=0.13)

23.1.6 Social functioning

Chow 2014 50 62 87 507 9 93 11.6% -0.70[2.91,1.51] 1 0000027
LiuL 2018 5745 3213 20 5512 2021 20 0.2% 2.33[14.31,18.97] o 22272@7? 7
Subtotal (95% CI) 107 118 11.8%  -0.65[-2.84, 1.54] {

Heterogeneity: Chi=0.13, df=1 (P = 0.72); F= 0%

Testfor overall effect: Z= 0.58 (P = 0.56)

23.1.7 Role emotional

Chow 2014 514 71 87 51 72 98 133%  0.40[1.66, 2.46] r 00000 -
LiuL 2018 5912 1654 20 57.22 1865 20 05% 1.90[9.02,12.82] - 2222@272
Subtotal (95% CI) 107 118 13.7%  0.45[-1.58, 2.48]

Heterogeneity: Chi#= 0.07, df=1 (P = 0.79); F= 0%

Testfor overall effect: Z=0.44 (P = 0.66)

23.1.8 Mental health

Chow 2014 543 B1 87 523 71 93 156%  2.00(0.10,3.90] . 000007
LiuL 2018 6333 17.35 20 58.34 1991 20 04% 4.99 [6.58, 16.56] -+ 72727272077
Subtotal (95% CI) 107 118 16.0%  2.08[0.20, 3.96] )

Heterogeneity: Chi*= 0.25, df=1 (P = 0.62); F= 0%

Testfor overall effect Z= 2.17 (P = 0.03)

Total (95% Cl) 856 944 100.0%  1.27 [0.52,2.02]

Heterogeneity: Chi*= 13.42, df= 15 (P = 0.57); F= 0% e 5 =

Test for overall effect: Z= 3.32 (P = 0.0009)

Testfor subgroup differences: Chi*=9.89, df=7 (P=0.20), F= 29.2%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Fig. 6 Forest plot of the effect of transitional care interventions on quality of life
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Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
23.3.1 Physical functioning
Chow 2014 45 72 87 427 B3 93 163%  2.30(0.34, 4.26] o 00000
LiuL 2018 57.79 12.78 20 5286 1532 20 0.8% 493[3.81,1367] b P 2227@?2?
Subtotal (95% Cl) 107 118 17.1% 2.43[0.51,4.34] 4

Heterogeneity: Chi*= 0.33, di=1 (P = 0.57); F= 0%
Testfor overall effect: Z= 2.49 (P = 0.01)

23.3.2 Role physical

Chow 2014 473 81 87 424 101 98  91%  4.90([2.27,7.53 - 00000
LiuL 2018 5912 2167 20 5158 1745 20 04% 7.54 [4.65,19.73] T 22272@7? 17
Subtotal (95% CI) 107 118 95%  5.02[2.45,7.58] [}

Heterogeneity: Chi*=0.17, df=1 (P=0.68); F=0%

Test for overall effect. Z=3.83 (P = 0.0001)

23.3.3 Bodily pain

Chow 2014 514 96 87 478 105 98 75%  3.60(0.70,6.50] ~ 000002
LiuL 2018 4424 1454 20 4312 1642 20 07% 1.12[8.49,10.73] - 7272272@17 17
Subtotal (95% CI) 107 18  8.2%  3.39[0.62,6.17] )

Heterogeneity: Chi*= 0.23, df=1 (P = 0.63); F= 0%

Testfor overall effect Z= 2.40 (P = 0.02)

23.3.4 General health

Chow 2014 347 77 87 325 79 93 124% 220 [0.05, 4.45] o 00000
LiuL 2018 5643 1511 20 5278 1213 20 08% 3.65[-4.84,12.14] _— 2222022
Subtotal (95% CI) 107 18 13.3%  2.30[0.12, 4.47] '

Heterogeneity: Chi*=0.10, df=1 (P=0.75); F= 0%
Test for overall effect. Z=2.07 (P=0.04)

23.3.5 Vitality

Chow 2014 538 85 87 508 73 98 11.9% 3.00 [0.70, 5.30] - P000®2 2
LiuL 2018 4389 1315 20 4288 2061 20 05% 1.01[9.70,11.72 - 2222@722
Subtotal (95% CI) 107 118 124%  2.91[0.67,5.16] ’

Heterogeneity: Chi*=0.13,df=1 (P=0.72); F=0%
Test for overall effect: Z= 2.54 (P = 0.01)

23.3.6 Social functioning

Chow 2014 511 84 87 523 56 93 144% -1.20[-3.28,0.89 - 0000027
LiuL 2018 56.89 2032 20 5546 1964 20  0.4% 1.43[10.96,13.82] —— 22272@7? 7
Subtotal (95% CI) 107 118 14.9% -1.13[-3.18,0.93] [

Heterogeneity: Chi= 017, df=1 (P = 0.68); F= 0%

Testfor overall effect: Z=1.08 (P = 0.28)

23.3.7 Role emotional

Chow 2014 51.2 7 87 474 108 98  93%  3.80[1.20,6.40] - 00000 -
LiuL 2018 5743 2143 20 56.89 1246 20 05% 0.54[10.32,11.40] -1 2222@272
Subtotal (95% CI) 107 118  9.9%  3.62[1.10,6.15] )

Heterogeneity: Chi#= 0.33, df=1 (P = 0.57); F= 0%

Testfor overall effect: Z=2.81 (P = 0.005)

23.3.8 Mental health

Chow 2014 546 64 87 A17 82 93 141%  2.90(0.79,5.01] o 000007
LiuL 2018 60.54 1023 20 57.01 2014 20 06% 353 [6.37,13.43 - 72727272077
Subtotal (95% CI) 107 118 14.8%  2.93[0.87,4.99] ’

Heterogeneity: Chi*= 0.01, df=1 (P = 0.90); F= 0%

Testfor overall effect Z= 2.78 (P = 0.005)

Total (95% Cl) 856 944 100.0%  2.46 [1.67, 3.25] {

Heterogeneity: Chi*= 18.62, df= 15 (P = 0.23); F= 19% e 5 =

Test for overall effect: Z=6.08 (P < 0.00001)

Testfor subgroup differences: Chi*=17.14, df=7 (P=0.02), F=59.2%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Fig. 7 Forest plot of the effect of transitional care interventions on quality of life
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Table 3 Transitional care intervention compared to usual care for readmission, emergency department visit, and quality of life

Outcomes Anticipated absolute effects” (95% Relative Neof par- Certainty
cl) effect ticipants  of the
Risk with usual Risk with (95%Cl) (studies)  evidence
care Transitional are (GRADE)

intervention
(ver. 1)
Readmission (Duration of data collection: 12 weeks and more) 333 per 1,000 223 per 1,000 RR0.67 3739 SPPO
(163 to 307) (049 to (9 RCTs) Moderate?
0.92)

Readmission: Subgroup (Duration of intervention: within six weeks 187 per 1,000 131 per 1,000 RR0.70 4803 SO0

versus seven weeks and more) Data collection duration for 3 RCTs (97t0 172) (052 to (13 RCTs) Moder-

[28, 30, 35]: less than 12 weeks 0.92) ateb d

ED visit 149 per 1,000 94 per 1,000 RR0.63 3464 DPPD

(73to0 121) (049 to (4 RCTs) High
0.81)

Quolity of life: SF-36 -Mental component 2-4 weeks The mean quolity of MD 0.72 higher - 449 SPDO
life: SF-36 -Mental (0.34 higher to (3RCTs) Moderate®
component 2-4 1.11 higher)
weeks was 0

Quality of life: Subgroup analysis of SF-36 subscale (Up to 5 weeks) ~ The mean quality of MD 1.27 higher - 225 SPpOO
life: SF-36(Upto 5 (0.52 higher to QRCTs)Y  LowP©
weeks) was 0 2.02 higher)

Quality of life: Subgroup analysis of SF-36 subscale (6weeks and The mean quality of MD 2.46 higher - 225 SPpOO

more) Sensitvity analysis life: SF-36(6weeks  (1.67 higher to QRCTs) P LowP<

and more) Sensitv-
ity analysis was O

3.25 higher)

1) The sample size for the Subgroup analysis of the SF-36 subscale reflects the total number of participants in the two RCTs [30, 34] that analyzed the subscale

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% Cl)

Cl: confidence interval; MD: mean difference; RR: risk ratio GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility

that it is substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

Explanations (a) I-square was 66% (-1), (b) Estimate based on small sample size (-1), (c) Most trials were unclear risk of bias (-1), (d) I-square was 52% (-1)

Emergency department visit rates

Emergency department visits were potentially reduced by
370 per 1,000 patients in the nurse-led transitional care
intervention group. A review of nurse-led discharge ser-
vices for adult surgical patients [17] also demonstrated
effectiveness in reducing emergency department visit
rates. The two RCTs included in the meta-analysis of this
review included telephone follow-up and home visits. It
is possible that these nurse-led interventions were effec-
tive. However, Regarding the impact of interventions on
emergency department visit rates, the number of RCTs
that could be pooled for analysis was small, and the sub-
ject populations and interventions differed. No studies
were able to include the rate of unscheduled outpatient
visits in the meta-analysis as a binary variable. Further
empirical research on the effectiveness of nurse-led tran-
sitional care interventions is needed to narrow the target
population and intervention methods, and to use emer-
gency department visit rates and unscheduled outpatient
visit rates as outcomes.

Quality of life

A meta-analysis of the effects of transitional care inter-
ventions for adult patients discharged from acute care
hospitals on the two components (physical and men-
tal) of SF-36 found an effect on the mental component
regardless of the follow-up period. The subgroup analysis
of the eight SF-36 subscales showed significant improve-
ment in scores during the follow-up period up to 5 weeks
after discharge, and significant improvement in all sub-
scales except “social functioning” during the follow-up
period of 6 weeks or longer. Nurse-led transitional care
interventions are effective in mental health and can
have short- and long-term effects on overall QOL. Con-
versely, no significant difference was observed in “social
functioning” at any time point, suggesting challenges in
improving social functioning with nurse-led intervention,
possibly due to the nature of the questions comprising
social functioning, which focus on “decrease in social-
izing” and “decrease in time spent socializing” A previ-
ous review of adult surgical patients [17] found that the
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intervention group had a higher mean than the control
group in a subgroup analysis of the eight scales of SF-36.
The results of this review on the effects of nurse-led tran-
sitional care interventions on QOL, although with dif-
ferent subjects, support the findings of this review and
suggest that nurse-led transitional care interventions for
patients discharged from the hospital may have posi-
tive outcomes on patient QOL. However, the number of
studies and sample sizes in this analysis were small, and
the circumstances of the populations covered were dif-
ferent. Sensitivity analysis was necessary because of the
high heterogeneity in RCTs with follow-up periods lon-
ger than 6 weeks. A trial [40], which was excluded from
the analysis owing to sensitivity analysis, differed in that
it included surgical patients scheduled for surgery, while
all other RCTs included medical conditions, and did not
use telephone follow-up, which all other trials included
as a component of the intervention, which may have
increased heterogeneity. Few studies have used QOL as
an outcome of transitional care interventions, and the
wide variety of measures makes it difficult to integrate
the effects. QOL is an important indicator for patients
transitioning from acute care to home care, and further
validation of effectiveness using a common outcome is
needed.

Limitations

Only 16 RCTs were included in this review. The number
of RCTs included in the meta- and subgroup analyses was
small, and subject populations, institution types, inter-
ventions, and timing varied, as did outcome types and
data collection periods; in particular, heterogeneity was
high for readmission rate outcomes, and the number of
studies in subgroup analyses of QOL (SF-36) subscales
and sample sizes were small. In addition, the review was
limited to English-language articles only and excluded
studies from low-income countries, which should be
interpreted in consideration of their impact on the gener-
alizability of the results.

Conclusions

Nurse-led transitional care interventions were potentially
effective in reducing readmission and emergency depart-
ment visit rates and improving QOL in adult patients
discharged from acute care hospitals. Long-term effects
can be expected for readmission rates, and short- and
long-term effects can be expected for quality of life.
However, the number of RCTs included in the meta-
analysis and subgroup analyses in this review was small.
The sample size was also small for QOL outcomes. These
limitations require careful interpretation of the trials
from this review. A unique feature of the RCTs included
in the meta-analysis was that all but one RCT for read-
mission rates and all RCT interventions for emergency
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department visit rates and QOL included telephone
follow-up, which may have contributed to making the
interventions more effective. On this point as well, fur-
ther evidence on practices that include these elements
and their application to clinical practice, implementation
studies to evaluate practices, and randomized controlled
trials are needed to determine the effectiveness of the
interventions and specific elements.
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