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Abstract

Background: Failure to appropriately plan for a safe and effective transition to the next level of care leads to greater use of
hospital and emergency services, often measured by rates of readmission. Despite a focus to develop programs to reduce
readmissions, the 30-day all-cause readmission rate for Medicare patients in 2011 remained essentially unchanged.

Purpose: The objective of this qualitative systematic review was to synthesize the evidence for interventions aimed at
reducing readmissions through a transition of care program.

Methods: We searched PubMed and Medline (OVID) with search terms including home care services, continuity of
patient care, patient discharge, patient-centered care, health planning, and patient readmission. Selection criteria included
quantitative studies, qualitative studies, and expert opinion articles in which a transition of care intervention, was
implemented. The outcome of interest was readmission rates.

Results: Thirty-three articles met inclusion criteria. The data were synthesized into two categories: primary studies in
which the readmission rate was measured as an outcome, and studies that systematically reviewed interventions aimed at
improving the discharge process. In all studies reviewed, a transitional care intervention resulted in a statistically
significant reduction in readmission rate, or a rate trending lower, or the rate remained the same. Several studies evaluating
an intervention occurring during and after hospitalization demonstrated significant results.

Conclusion: There is value in reconfiguring discharge processes toward interventions that are more likely to reduce
readmissions. The discharge process should incorporate a multidisciplinary, multicomponent transition of care
intervention that involves hospital and home-care follow-up.
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1 Introduction

Mounting evidence is demonstrating that older patients with complex care needs are particularly vulnerable to
experiencing serious problems in quality of care when transitioning between different health care settings. Qualitative
studies have consistently shown that patients are often unprepared to assume self-management of their care as they
transition to the next care setting ™). Common reasons cited are that patients often receive conflicting advice regarding
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iliness management, have difficulty accessing health care practitioners who are knowledgeable about their plan of care,
and had minimal input into their own plan of care. Quantitative studies revealed that quality and safety are compromised
when patients are transitioned between different settings owing to high rates of medication errors, incomplete or inaccurate
information transfer, and lack of appropriate follow-up care 1. As a result, poorly executed care transition leads to greater
use of hospital and emergency services, which is often measured in terms of increased rates of readmission and which
translates into increased health care costs.

1.1 Background information

Hospitals and health systems are facing two significant transitions with the move toward population management and
value-based purchasing. Organizations will need to create innovative care delivery models to achieve and sustain new
quality benchmarks for episodes of care and care management. In addition, they must also prepare for changing payment
models that shift risk onto providers 2.

An unplanned readmission to the hospital within 30 days of discharge is seen as a failure by the health care team to
appropriately plan for a safe and effective transition to the next level of care. The all-cause readmission rate within 30 days
for Medicare patients in 2011 remained high at a national average of 19.3% . The Centers for Medicare and Medicaid
Services (CMS) have developed a strategy to improve the quality of care provided to the Medicare population and reduce
health care costs by shifting to improving payment for quality. In 2011, acute inpatient facilities received 24% of all
Medicare dollars spent 1. As Medicare has shifted to a pay for performance strategy, a readmission rate higher than the
national average for heart failure, pneumonia, or acute myocardial infarction will result in a penalty. Starting in 2013, this
penalty is up to 1% of all inpatient reimbursement received by the hospital I,

At the time of hospital discharge, many patients are at increased risk from the combination of shorter stays, increased
severity of illness, and more complex discharge plans ©*!. Often, the current discharge planning process in acute inpatient
care facilities includes multiple disciplines providing education for patients with a paper copy of instructions. Unit-based
case managers and social workers provide discharge planning for patients identified as high risk. These professionals
arrange post-discharge placements, durable medical equipment, or home health services. The unit-based registered nurse
assumes the responsibility to complete the final check of each discipline and to provide documents on diagnosis,
medication reconciliation, and follow-up care. The patient leaves the facility with a mass of papers and instructions that are
usually provided on the day of discharge and without confirmation of understanding.

1.2 Transitional care

Transitional care is a set of interventions designed to coordinate the care during the movement between health care settings.
This process is intentional, is clearly defined with expectations and accountability, and focuses on the needs of the patient
and caregiver °!. The interventions may be provided at three different time intervals. An intervention before admission
could be an educational class or clinic visit to discuss the hospital and discharge plan. During the hospitalization, the
intervention is with a responsible expert or team who assesses needs and develops the plan for care required after discharge.
The third time interval is after discharge. This includes telephone follow-up calls and home visits to reinforce teaching as
well as to provide support to the patient and caregiver after discharge.

According to a report by the Health Care Advisory Board @, the top 12% of Medicare beneficiaries with multiple chronic
illnesses account for 43% of total spending. Focusing efforts on high-risk patients allows organizations to allocate limited
resources in such a way as to maximize outcomes and achieve specific care management objectives. In this complex
environment, hospitals are asking for evidence of plans that lead to a reduction of readmissions while increasing patient
satisfaction and quality of care. Research into the effectiveness of care transition interventions has shown several
promising models demonstrating significance in reducing readmission rates, decreasing length of stay, and improving
patient satisfaction. The objective of this qualitative systematic review was to synthesize the evidence presented in the
literature on transition of care interventions and their effectiveness at reducing readmission rates.
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2 Methods

2.1 Data sources

PubMed and Medline (OVID) were initially searched for articles and studies published between these databases’ inception
and March 2013. Medical Subject Headings (MeSH) and text terms were used, which included home care services,
continuity of patient care, patient discharge, patient-centered care, health planning, patient readmission, and adult. The
reference lists in the studies were also reviewed for potential additional studies missed in the database search. The initial
search appeared to lack articles written by Eric A. Coleman, MD, who is well known for his research and work in care
transitions. Therefore, a second database search was conducted by adding the search term “Coleman” to retrieve his
articles. All search hits were entered into RefWorks (RefWorks-COS, Bethesda, MD) and duplicates were removed,
leaving 256 articles with which to begin the study selection process.

2.2 Study selection

Selection criteria included studies written in English in which a transition of care intervention, including a nursing
component, was implemented before, during, or after hospitalization to adult patients hospitalized in an acute care setting
who were being discharged home. The outcome measure of interest was the readmission rate. Articles considered included
literature reviews, both quantitative and qualitative primary studies, and reports containing expert opinion. Once the
selection criteria were finalized, a two-stage inclusion process was applied. Each of the authors participated equally in the
screening and review process for both stages by independently reviewing the studies. Article inclusion and exclusion were
discussed as a group to achieve consensus on articles selected for inclusion. To control for risk of bias, another member of
the group reviewed any study in which the decision for exclusion or inclusion was in question.

The titles and abstracts of articles were reviewed in the first stage of screening to determine whether they met the inclusion
criteria. This initial screening eliminated 135 articles. Reasons for exclusion varied and included wrong population
(postpartum, psychiatric, transplant), wrong age (neonate, pediatric), wrong setting (hospice, skilled nursing facility,
emergency department), and studies employing an intervention provided by a non-nurse clinician (physical therapist,
pharmacist, or primary care provider [PCP]). In addition, any articles in which the title or abstract lacked enough
information to confidently determine relevance for inclusion were kept for further review in the second stage.

The second stage of screening was an examination of the full text of the 121 remaining studies and articles. The same
inclusion and exclusion criteria used in the initial screening were applied to determine relevance for inclusion. By use of
the same exclusion criteria identified in the first stage, 22 articles were excluded for wrong population, setting, or
intervention. In addition, 23 studies were excluded owing to the full text being unavailable or not being written in English.
A total of 27 articles had a study design that was weak or poor, unclear, or did not measure the correct outcome measure;
these 27 articles were also excluded. After completion of the two-stage screening process and group consensus, 33 articles
met the inclusion criteria for final review and synthesis of evidence. A flow diagram of the literature selection is depicted
in Figure 1.

2.3 General characteristics

The characteristics of the final selection of articles can be seen in Table 1 (meta-reviews and systematic reviews) and
Table 2 (primary studies). These studies were published in 1993 or later, had sample sizes ranging from 30 to 3,998, and
varied by study type including systematic reviews, randomized controlled trials (RCTSs), quasi-experimental studies,
cohort studies, and those categorized as observational, descriptive, or qualitative. The main population addressed in the
majority of studies consisted of elderly patients with various diagnoses. Some studies were restricted to a specific patient
group, such as patients with myocardial infarction, heart failure, or acute stroke. Patients were discharged from acute,
general medical, cardiac, and surgical units from various types of hospitals, including urban, tertiary, teaching, and
university-affiliated. Besides the outcome of interest for this review, many of the studies reported additional outcomes
related to hospital or health care services utilized, continuity of care, patient status, and cost of health services.
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Figure 1. Flow chart of the citations reviewed to achieve the final 33 studies included for synthesis of evidence in this

Table 1. Evidence table of systematic and meta-reviews

qualitative systematic review

No. & types
Review ;ypge of Search of studies Aim Relevant Findings
eview Period el
] Systematic To systematically review Intervention had to address at least 1 component aimed to improve
Hesselink R)éview of interventions that aim to handover of care between hospital & PCP during hospital DC. 25
etal. RCTs 1990-2011 36 RCTs improve patient discharge studies had statistically significant effects in favor of the intervention
(2012) 39 L from hospital to primary group. No conclusion re: which interventions have most positive
evel |
care. effects.
10 articles To assess the effects of
(RCTs, “enhanced discharge “Enhanced discharge support” demonstrated a positive effect in
Jacob & Qualitative quasi-experi support” for patients preventing or delaying readmissions for certain diagnoses, such as HF
Poletick Systematic 1997-2007 mental, identified as susceptible to & stroke. In addition, those with adequate social support and
(2008) 9 Review retrospective difficult transition when confidence in self-care tend to experience fewer readmissions than
Level V reviews, & transitioning from acute those living alone or those who perceive themselves as not ready for
interpretive hospital back to the discharge.
studies) community.
Systematic 32 clinical
Review of trials (17
Linertiva clinical . in-hospital To identify interventions that ~ Most of the interventions evaluated did not have any effect on the
etal trials Inception- interventions  effectively reduce the risk of ~ readmission of elderly patients; however, those interventions that
(201'0) [37] (randomiz 2009 &15 hospital readmissions in included geriatric management and home care components seem to be
ed & interventions patients 75 years and older. more likely to reduce readmissions.
controlled) with home
Level | flu)
Conduct a systematic review
of reviews examining Based on these reviews, some evidence exists that some interventions
Mistiaen Systematic . effectiveness of discharge may have a positive impact, particularly those with educational
etal Meta-revie 1994 5004 15 systematic  interventions aimed to components and those that combine pre-discharge and post-discharge
(200'7) [34] w reviews reduce post-discharge interventions. However, although a statistical significant effect was
Level I problems in adults occasionally found, most reviews reached no firm conclusions that the
discharged home from an discharge interventions were effective.
acute general care hospital.
To determine the relative
efficacy of peri-discharge
Systematic :2:?;(/32“?23 Cg,ti?ﬁ "léed Intense self-management and transition coaching of patients at high
Meta-revie 7 systematic com one%t in‘t)el;ven?ions risk for readmission and use of home visits or telephone support for HF
Scott w of 1990-2009 reviews im Igmented before or after patients appear to be the only single-component strategies that
(2010) B controlled published dis[éhar o and intearated demonstrated evidence of reducing readmission. The multicomponent
trials after 2000 multico%nponent 9 studies appeared to show a positive outcome in reducing readmission
Level I rates.

interventions, which have
pre- and post-discharge
elements.

Note. KEY: DC, discharge; f/u, follow-up; HF, heart failure; PCP, primary care provider; RCT, randomized controlled trial.
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Table 2. Evidence table of primary studies

: Dependent
Research Design/ Independent ; :
Citation Questions/ Level of Variables and Xr?é iables Eﬁg‘-ﬂ'e Size Results Additional Notes
Hypothesis Evidence Measures Meastres
Study the
effectiveness of a N =106 Additional study measures: ED visits.
single Nurse home o . 69/106 patients lost to f/u at 24 months
Aguad(flgt al. home-based RCT visit within 1 Hospital t(ggg;]:ﬁw toa ﬁﬁ T&ngfg%r;?ggiegns leaving 37 patients in the study. Very
educational Level Il week of admissions hos |ta?for ( P 000) small sample of middle to upper income
intervention in discharge. p p= patients.
patients with (Intervention: post-discharge)
systolic HF
Pre-admit
Does early
ﬂischariqe reduce gld'%'lcsgll'gr']t day . I
ospital costs, of o o Additional study measures: LOS,
; procedure Readmissio _ Readmission rates at 12 i
Booth ?Hal increase the RCT with early DC,  n rates at 12 N =97 weeks were similar in the  clinical events, costs, & QOL.
(2004) 1 throughput of Level Il i atients (Intervention: pre-admission and
specialist weeks p two groups. . y
patients, and Slirses post-discharge)
decrease waiting :
provided
list times? e e
Identify
predicfors of Additional stud :
o | y measures: .
55? DC resource Elder patients Elders who receive Pre-discharge functional ability using
i Hoti with caregiver oo N =185 it ; Philadelphia Geriatric Multi-level
Bull services used, & Qualitative who received Readmissio (elder/caregiv visiting nurse services are  agcaccrmant Instrument (PGC-MAI) to
(1994) readmission rates  Level IV community n rates er dyads) 9 less likely to be . measure elder and caregiver health. The
of elder PTs H readmitted to the hospital.
receivin services. majority of caregivers were women.
commungity (Invention: post-discharge)
services.
tThr:se Sptldrdpyoissetgf Additional study me_asgres: ?om&liance
; . s ot & iy o ar
managed . Nurse visit up N =851 60-day readmission rate mortality.: Older primarilyiminorit
Cardozo & telemedicine Observatio  to 3x per 60-day = ] was 13.9% vs. 56.4% that Al RIMAITYA Y
A (patients with patients. The tele-monitoring was well
Stembe{% (CMTM) nal week, home readmission was reported in a large, : . e
g HF, COPD, received by the patients who said it
(2010) program and Level VI tele-monitorin rate national study of ; H
atient dail DM, or HTN) GElY o Tonin provided a sense of security; they felt
gcceptance g daily. 9. mhore involved and would recommend to
4 A their peers.
igtsltsfactlon, and (Intervention: post-discharge)
' 67 patients (5.7%) were
readmitted within 14 days . . . e
The purpose of ) N= 1079 of discharge (28 patients ;I'ihemD |?gﬂagg§fCoordlnator identified
the study was to Discharge (patients were readmitted because pa%iengts who might need continuing care
identify and Descriptive ~ Goordinator ischarged of complications ?1 after discharge according to the
analyze risk : interviews 14-day Readmission within 14
Chan ? factors leading to  ewrospecti atients while readmission ~ ome and days of discharge had following criteria: 2 or more chronic
(ZOO% > eading ve ! visited by a y: g diseases, cognitive impairment,
readmission Level VI in the hospital rate Discharge statistically significant readm|SS|on > 70, lives alone or in an
among patients and develops a rge relationships with visits P .
i Coordinator in ; . institution, bedridden, LOS > 30 days,
visited by a DC plan. ¢ from social workers;
Coordinator. the hospital) home-care nurses and (?Me?\iesrt]{iookri'durin inpatient stay)
hospice home-care nurses : 9 1np: Y,
(P <.05).
To test whether
an intervention Patients given
designed to tools to . . s . Dati ,
Intervention The odds ratio of Additional study measures: Patients’
egggﬁ{g%englg%r ’r)r:grrgoatgtﬁ/e Post-discha group N=158. readmission in the care experiences. By supporting patients
Coleman et al Eare iVersiio Quasi-ex- Tolekinkheir rge hospital Comparison intervention group = 0.52 and caregivers through the transition of
e O 9 perimental use at 30, group N = [95% confidence interval care, the patients were half as likely to
(2004) assertamore g Levellll e . . 60 and90 : (CI) =0.28-0.96 at 30 be readmitted.
ey aneitions 9 coach, days. administrative days], 0.43 (95% (CI) = (Intervention: during inpatient stay and
canirediice post- dlscharge data. 0.25-0.72) at 90 days. post-discharge)
rehospitalization home visit.
rates.
vaerﬁrYIZSzllt% Additional study measures: Medication
- \ . 0 "
The objective hr. after N=375 (age 65 discrepancies. 14.1% of patients had 1
was to study the o discharge to 30-day or older 30-day readmission rate or more medication discrepancies.
Colem?lr;]et al. incidence of and Descriptive assess the pre- readmission  discharged was higher for patients Medication discrepancies were
factors related to Level IV and rate from the experiencing medication associated with the total number of
medication ost-hospital hospital) discrepancies (p=0.04). medications taken and the presence of
discrepancies. P ieaton P congestive heart failure,
H (Intervention: post-discharge)
regimen.
Additional study measures: In-hospital
dci‘;%?rﬁﬂ% clinical events, number of days spent in
Forme cgre U b Early the hospital during 60 days following
respiratary y discharge and initial admission, and mortality.
visit by a 30-day i The duration of inpatient stay after
ggé%r)] ghal- rc]g;?/eesnztiir:)%al Eg/-gl I respiratory readmission  N=81 patients. grenai?gr“isr?l&g rtia/\tlgs V;’glrles readmission was similar in the two
hospital nurse on the rate Gt ghroups The time to readmission shows
mar?a Sentin day after that the early discharge group did not
atiengts with discharge. have a different pattern of readmissions
p from the control group.
(Intervention: post-discharge)
After 12 mo of f/u in the
Describe & E?:"gmi%pazfitte? HF clinic, 14.32% were
compare 1-year Cohort hospi . _ hospitalized (vs. 29.4%
A : pital Hospital N=531 Additional study measures: mortality,
I(:ZeldrBa[go]et al. gﬁéc\tl)vrg;selnn men E])abservatlo discharge for admissions  (patients from ;‘gm:gsﬁ)m%%?ﬁﬁmg) disease progression, and ED visits.
attendi newly after 12mo. 6 HF clinics) (Intervention: post-discharge)
tending HF Level IV diagnosed No differences noted
clinics. atigents between men and women
) p - for readmissions.
Will a Interaction _ e . .
community with a NS 05 (e At 6 mo, the RRs were auitionallstudyimeastiies3 Gl
: 60 yr or older He H walking distance, London Handicap
nurse-supported community with HF & not significantly different Scale, & $3. Effective in preservin
hosp. discharge nurse - visit . (46% vs. 57% in CG; : i : p Mingd
Kwok et al. RCT history of - A independence & probably effective in
eral. program (CNP) before DC, RR at 6 mo. L p=0.233), but median :
(2008) ; Level I e hospital reducing the number of unplanned
prevent hospital within 7 days admission(s) number of RR tended to retadmissions
;?ﬁgnm'sgl'ggrs ?gracwr’%ﬁzlny in previous Ibﬁ Icog{erzlg 3159736 (Ovs:1 (intervention: during inpatient stay and
patien%s with HF? monthly.’ year) P post-discharge)
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Table 2. (Continued.)

Design/ Dependent
Research Independent g .
Citation Questions/ Ié\e,\i'_el i Variables and ;/:5 iables gﬁ?f:‘le sz Results Additional Notes
Hypothesis AR Measures Vizesus
Does a PAC PAC Additional study measures: QOL & Caregiver
(Post-Acute intervention: N =654 (65 No difference in stress, mortality, hospital & community service
Lim et Care) PAC : ™ yearsand unplanned RR. 1G group  utilization, and health-related service $$. PAC
al intervention RCT Coordinator RRwithin 6  older requiring  used statistically Coordinators coordinated discharge planning
(2603) [l benefit older Level Il develons a DC months. community significantly fewer and had a good working knowledge of local
patients after lan ingludin services after hospital days in 6 months ~ community services & knew how to obtain such
discharge from pCM 9 discharge). after discharge (p = .01). services on short notice.
the hospital? ) (Intervention: during inpatient stay)
HTT (hospital Additional study measures: # of PTs at home at 6
Will patients discharge Fewer_HTT PTs were wk, 12 wk, & 12 mo; # of r]ospital day_s vs. home
receiving HTT team for readmitted @ 6 and 12 days. The HTT worker visited the patient up to
. (Home elderly PTs N= 54 wk (p <.05). More HTT 3x day between 8am & 9pm for up to 6 weeks.
Martin et Treatment Team) RCT providing RRat6 & (elderly PTs were home @ 6 wk Tasks performed included personal care and
al. after hospital DC Level Il practical help 12 weeks patients (p<.05), 12wk (p<.05), home assistance excluding tasks generally
(1994) 24 have few%r at home & g judged tobeat & 12 months (p < .05). requiring an RN. Some of the readmissions
e promoting risk) HTT group spent fewer occurred very early after DC & in most there was
& 12-wk? independence days in hospital than CG an acute event, such as a fall.
’ for up to 6 wk during 12 wk. (Intervention: during inpatient stay and
post DC) post-discharge)
i Telephonic N =3998 30-day RR for IG was . i
To determine if CM within 24 (adults with 1 5.7% vs. 7.3% for CG (p IG received 2 attempted phone calls within 24 hr
Melton post-discharge hr of DC RR@30&  of 3 major < 05); 60-day RR for IG after DC. All calls were made in descending
etal telephonic CM RCT ioritized 60days: RR  di 3 7'5% vs. 9.6% f health risk order based on risk assessment score
J\ [18] reduces hospital Level Il prioritize ays, fagnoses, 301 was /.57 vS. 9.6% tor so that outreach was administered to PTs with
(2012) A based on per 1000 more days CG (p <.05); RR per I S i
readmissions for : 2 greatest likelihood of readmission.
high-risk PTs health risk LOS, private 1000 for IG was 230 vs. {Intervention: post-discharge)
9 . order. insurance) 261 for CG (p < .005) P g
q 30-day RR decreased
Implementa-ti : from 14% to 6.8%, and . . ;
on of HF patients 90-day RR decreased Additional study measures: Appropriate
will disease-specifi RR for cared for i {7 50 t0 12.5% medication management (ACE inhibitors & beta
Miranda implementation Descripti ¢ guidelines HE-related within the (both TS e S blockers), LOS, Incorporated meta-analyses,
= of a cross-site EB s for HF siehias Covenant of Wisconsin benchmarks ~ CONSensus recommendations, and HF guidelines.
(2002') 23] approach to HF Level VI management, within 30 & Healthcare of 7.5% and 13.2% Telephone f/u calls @ 72 hr, 1 wk, & 2 wk after
improve including pt. 90 davs System in e ) e DC.
outcomes? education, & YS. Southeast Ad’cjliti onall);' e (Intervention: during inpatient stay and
fp/?ft DC phone Wisconsin. between hospitalizations post-discharge)
: increased.
Rate of timely PCP f/u
was 49.2%. RR (same
condition) was higher for
PTs lacking timely PCP Subjects limited to a convenience sample (i.e.,
Prospecti N =65 (PTs flu (21.2% vs. 3.1%; p PTs without telephones were excluded) & may
Misky et Does timely PCP i P Timely PCP admitted to =.05); RR (readmission not be representative of all medical inputs. PCP
al. f/u affect 30-day Cohort f/u (within 4 30-day RR general or other care sought for f/u and readmission information collected from
(20100 RR? Cevel v Wkafter DC). internal same condition) was PT recollection.
medicine unit) higher for PTs lacking (Intervention: post-discharge)
timely PCP f/u (28.1% vs.
6.3%; p =.02); RR (any
condition) did not show
any difference.
N=363 (PTs Time to first readmission
APN DC age 65 or older  for any reason was
Wwill planning, 2 admitted with increased in 1G (p
comprehensive home visits 1 of top 10 <.001). By 24 wk, CG Additional study measures: LOS, # unscheduled
DC planning (48 hr & 7-10 Time to reasons among  more likely to be acute care visits (MD, clinic, ED), cost of
Nayloret  with home visit days after first Medicare readmitted at least once post-index hospital health services, functional
al. flu by APN for Level Il DC), readmission  population; (37% vs. 20.3%; p status, depression, patient satisfaction.
(1999) B “at-risk” elders telephone for any meet at least 1 <.001); fewer IG had (Intervention: during inpatient stay and
reduce time to availability, & reason. criteria assoc. multiple readmissions post-discharge)
first weekly w/poor DC (6.2% vs. 14.5%; p
readmission? APN-initiated outcomes =.01); IG group had
phone contact. from earlier fewer days per PT (1.53
study) vs. 4.09, p <.001).
Overall: Medical PTs had
more readmissions during
;Z?;é;{%ﬁ:[;fg tggr; Additional study measure: functional status.
Medical sample: Study sample drawn from PT cohort in Naylor et
will % medical P"Izs admitted al. large-scale 1999 RCT. Medical and surgical
comprehensive at least once in the 24-wk subgroups analyzed separately. Of the 76
DC planning APN DC eriod was similar for IG medical readmissions, 51 were for HF PTs. Of
with home visit planning (’;LCG rouDs: however the 37 surgical readmissions, 25 were for PTs
f/u by APN in followed by at N=202(age  fewer B iels" who had a CABG during the index hosp.
PTs with least 2 home Hospital 65_or olderg readmissions (p = 85) Overall, most of the readmissions (60%) were
Naylor common medical visits (48hr & readmission hospitalized and total # of dpa_s.of index related, 21% related to comorbid
& & surgical RCT 7-10 days after s, witi’: common rehos italizationy er PT condition, & 19% for a new health problem. For
McCaule  cardiac Level Il DC), daily cumulative medical or was Igss in G ( ’i 05) medical cardiac PTs, the intervention was most
y conditions telephone days of surgical Surgical sam IeP e effective in preventing multiple readmissions,
(1999)* decrease availability rehospitaliz cargiac % s%r ical P_?s dmitted decreasing the number of hospital days/PT, and
readmissions? (including ation conditions) at Ieas% once in the 24-wk reducing number of hospitalizations with
Would the effect weekly eriod was smaller for 1G prolonged LOS. For surgical cardiac PTs,
differ between APN-initiated ? = .05); however, % of intervention most effective in preventing early
medical and phone call). n?u_lti e 'readmissibng readmission, decreasing total # of PTs
surgical cardiac was s’i)milar in both readmitted, & reducing the # of
patients? rehospitalizations with prolonged LOS.

groups. IG had fewer
readmissions from DC to
6 wk (p =.02), but not
significant from 6 to 24
wk (p =.06).

(Intervention: during inpatient stay and
post-discharge)
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Table 2. (Continued.)

Design/ Dependent
Research Independent : .
Citation  Questions/ IE\eI\I/_eI of  Variables and ;ﬁ‘é iables ggm’;r)]le Size Results Additional Notes
Hypothesis Measures p
dence Measures
Additional study measures: LOS, # of
. Time to unscheduled acute care visits after DC, cost of
,I’E-\El\ﬁglrected first ?ost mde)I( medlcag‘serwces quafllty of leepN
; . _ R . : unctional status, & patient satisfaction
Ef)}gg;ngftges Mo protocol readmission 2‘ : gg%r(ﬁ;lt-iser fDirISttrrIg;élr?\Psgotr:n\/]ve;sunm intervention increased time to first readmission
Naylor et consisting of ' : F H or death through 12 mo, & reduced total number
transitional care RCT A cumulative admitted to longer in IG than in CG (p et : f ;
a. intervention Level 1 daily inpatient oo study hospitals = .026). Rehospitalization  Of readmissions. Study confirms earlier studies
(2004) Y visits, 8 home ys of y nosp PR f re: effectiveness of such interventions in
directed by APNs readmission  w/ diagnosis @ 52 wk was lower in IG
for HF elders visits, & daily mean of HF) (p=.01) improving HF-related outcomes. Appears that
' telephone readmission p=.0L. success was due to continuity of care and use of
avallability. highly skilled APNs.
: (Intervention: during inpatient stay and
post-discharge)
. N =62
First home i :
Does a visit within the gag{:éﬁggigvgp An experimental post-test only control group
Robertso supportive-educa fistogsecond first fime acute  Early supportive home fju  d€sian: including the process of randomization,
A week of i : H : was used in this study. Supportive-educative
tive home f/u RCT discharge. Readmissio Ml duringa 1 reduced inpatient home f/u program offered immediately
r;gg?lﬁ%] ngg&r&%e:rease Level Il Weekly n Rate ?1/{) period with {ﬁgr?srglt?hzatlon by more following discharge for first-time post-MI
(2001) rates? subsequent comorbidit : patients and their families.
: visits the next likely t ¢ (Intervention: post-discharge)
3 weeks. WA
| . rehabilitation)
ntervention
ﬁ&m’%%@g g}e Retrospe includes: This study used a collaborative approach
Russell hospital ctive P assessing Patient whlo received the betl;N%en hgspitalsb and hon;]e hleﬁlth care agencies
usse g . caregiversto i _ transitional care program to bridge the gap between health care transitions,
etal. ﬁgdn;{is:rlggva%ro gggervatn determine E%agtgmssno Nat_iezn%g) (HF were 43% less likely to be  which showed a statistically significant decrease
(2012) #9 rece’i]ved stud education & p readmitted to a hospital. in the RR for patients with HF.
transition in care Levgll Vi support needs (p<.01 (Intervention: during inpatient stay and
services for post DC post-discharge)
' care Hospital
: tal
Supportive OSpItCH )
: readmission Patients were followed at
Eticetof Gontiisllle  GISEiEE: s during N = 105 home between 1 and 17 - .
supported d trial program . Additional study measures: LOS. The results
Sala et discharge on (not provided a program & (patients days. The number of show that supported discharge is possible with
al. el : i within 2 admitted with nurse visits ranged H i
[16] readmissions for randomiz ~ nurse visit the H H COPD patients, reducing the LOS.
(2001) atients with e day followin weeks after  adiagnosisof  between 1 and 12. No (Intervention: post-discharge)
p Level 111 y& s 9 discharge of change in readmissions aly 9
Focied the was noted.
: program.
Does a quality Prospecti ggglj—gm Additilonal study measure: post-discharge
; ve . N= 313 i mortality.
improvement Experim  Includes: (PTsadmitted  JVithin 30 days of Multicomponent interventions targeted at
program: Post disease discharge the CG had a fragar H A R
Shuetgl Discharge ental specific POC Readmissio to a general significantly higher rate high-risk populations, including pre- and
[225' arg Study pec ward from the fg 1ty Nig post-discharge elements seemed to be more
(2011) Transitional Care (not at discharge, n rate ED and of readmission and death effective in reducing readmission rates than
(PDTC) decrease . patient hotline, A (25% vs. 15% p = .021, f ng ;
readmission randomiz f/u calls. and a discharged fog rank test) single component interventions.
rates? e hospitalist-run alive) 9 (Intervention: during inpatient stay and
: Level 111 clin’i)c. post-discharge)
Does a
nurse-driven
etarvention b d NSAB (e dditional stud death, f
intervention for Home visit by RR & days i . Additional study measures: death, activities o
Sinclair gan%nts o a nuLse @d 1@—02 gf i g?:cﬁgrggglder }g\t,\%\r’er'e‘gggi%rs?gﬁsh(%d gallsr/] |IVIr:jgh& QOfII Ahmong tl)lder patflents
etal. ischarged home RCT weeks an hospitalizat home after < .05), fewer days of ischarged home after hospitalization for Ml
aoyre  Meremegeny  Levl | Guesls | Inafer  howiization  hospiazationater U nerienions may reduce ary
(sjuspected MII discharge discharge g\l’:stpeacted M) initial discharge (p < .05). (Intervention: post-discharge)
ecrease early
hospital
readmissions?
t?oeij a home- N_:ﬁQH(E'I;
ase wit
intervention m??r\?éﬁ?i%er? impaired Patient in the HBI had Relevant findings from this study show that HBI
decrease the ; systolic gs Trom this study show thal
Stewart readmission rate RCT (HBI) which Readmissio function fewer unplanned decrease the readmissions, LOS and death in HF
etal. among patients Level Il included a n Rate intolerance to readmissions (p = .03), patients.
(o931 SH? single home exercise. and fewer days of (Intervention: during inpatient stay and
discharged from visit by a nurse history of 1 or hospitalization (p =.05) post-discharge)
an acute care & pharmacist more hospital
hospital? admissions)
No difference in RR
between the 3 groups at 3
or 6 months; however a
Telephone or significantly lower
Doesia }//ideopho?e proportl%n of sgbjeitzs
tele-health Llcateiatey werelieadmittediat Additional study measures: urgent care visits,
Wakefiel facilitated ?é)rsm:al(lé%tslon Readmissio N =165 (PTs Omgzgh?\l(g)(ﬁff%‘:er%e i survival, & QOL. Patient who received
detal post-DC support RCT AT n rate, time admitted for iR atmicSion telephone f/u seem to respond better than those
(2008) f19] program reduge Level Il contacted 3 to first read- HF - between the 3 groups who_ ;_eceivgt_jf}/ideo f/u although there was no
lmesthe st MISION S, ety bucthorewss SO difernce
HF’? week and then a significant difference if P g
! weekly for 11 you combine the two 1G
weeks) (telephone and
videophone) & compare
that Wit)h the CG (CI: 0.33
p =
APN led After 1 yr in the CMP, This study used an interdisciplinary team to
Do patients find a Observat rogram that there was a decrease in collaboratively create a discharge plan for the
Wright ional |pm %emented Hospital N=118 hospital admissions per patient, which was also shared with the PCP.
etal. Management Pilot EBpPOC DC admissions (“at-risk” 1000, although the pilot The PCP met face-to-face with the care
(2007) Program (CMP) Level VI lanning. & per 1000 older PTs) study did not provide managers.
beneficial? ?/u withgﬁ’CP. details on the magnitude (Intervention: during inpatient stay and

of the change.

post-discharge)

Note. KEY: ACE, angiotensin-converting enzyme; APN, advanced practice nurse; CABG, coronary artery bypass graft; CG, control group; CM, case management; COPD, chronic obstructive pulmonary
disease; DC, discharge; DM, diabetes mellitus; EB, evidence based; ED, emergency department; f/u, follow-up; GNP, geriatric nurse practitioner; HF, heart failure; HTN, hypertension; IG, intervention
group; IH, index hospitalization; LOS, length of stay; MI, myocardial infarction; PCP, primary care provider; POC, plan of care; PT, patient; QOL, quality of life; RCT, randomized controlled trial; RN,
registered nurse; RR, readmission rate; $$, health care costs.
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3 Synthesis of evidence

The articles were organized in a table format in descending order based on the level of evidence (see Table 3). The data
compiled and summarized in the table included detailed information regarding the intervention, the timing of the
intervention, readmission rate outcome detail, and whether the intervention was statistically significant in reducing
readmissions. By use of this methodology, the data were synthesized and organized into two categories: primary studies in
which the readmission was measured as an outcome and studies that systematically reviewed interventions aimed at
improving the patient discharge process, with readmissions included as one of the outcome measures.

Table 3. Synthesis of Evidence

- Intervention Timin
Citation g‘feg\?ﬂ:ﬁgl Intervention = oy 9 o Intervention Statistically Significant?
efore uring er
36 RCTs that examined patients & care . - I K
H . Systematic providers involved in the TOC from hospital to 25/36 studies had statistically significant effects in favor
esselink et Review of rimary care or home care. Intervention had t of the intervention group. Statistically significant effects
al. Eview O primary caré or home care. intervention had to X X were mostly found in reducing hospital use (i.e.,
[36] RCTs (Level address at least 1 component aimed to improve PR 4 - which i :
(2012) | handover of care between hospital & PCP rehospitalization). No conclusion re: which interventions
during hospital DC have most positive effects.
) Systematic 32 clinical trials (17 in-hospital interventions & Many interventions did not have any effect on the
Linertova et RVt 15 in-hospital interventions + home f/u) were readmission of elderly PTs; however, interventions
al. aitiiteet) fitls studied to identify interventions that effectively X X including geriatric management & home care
(2010) 7 (Level I) reduce the risk of hospital readmissions in PTs components seem to be more likely to reduce
75 yr or older, and to assess the role of home f/u. readmissions.
Meta-review
of SRs that . . .
limited 15 SRs were selected that contained synthesized ai:fge%?igmisfnraevﬁavxz’ ;hecggiltisvseom z\éltdegﬁfi éﬂ?;rslome
Mistiaen et inclusion evidence relating to DC planning & support th ith ed ¥ ) p t 8‘3 ’ 2‘ . DCy
al. criteria to interventions aimed at preventing or X X those with educational components & pre & post-
(2007) B4 comparative diminishing problems in adult PTs following interventions. Although an occasional statistically
research hospital DC significant effect was found, no firm conclusion that DC
designs ’ interventions were effective.
(Level I)
q A AT 4 single component interventions were effective in
Scott Systematic ;l;ge(:stg{ro'gs (t?if]gg'gg%’&zgﬁ{';ﬁ;:g‘;:ﬂgns reducing readmissions. Multicomponent with early
(2010) Review o G D18 A 6 08, (ol e e X X assessment, education & counseling, & early post-DC f/u
(Level 1) Fnterver?ti oS ot il £t e epments) were associated with evidence of benefit, especially
p P : among older adults & HF PTs.
Aguado et
al. . RCT (Level I)  Nurse home visit within 1 wk of DC. X Fewer unplanned admissions (p = .000)
(2010)
‘é%%%%]al' RCT (Level 1) zhehijjnml::scel Isnplgc\i/;ilgt:arly DC, post-DC home X X RR @ 12 weeks were similar in both groups.
Lower RR @ 30 days (p =.048) and @ 90 days (p = .04).
Coleman et RCT (Level 1) Transition coach inpatient visit, home visit, & 3 X X Lower RR for same condition that precipitated the index
al. (2006) ! f/u phone calls. hospitalization @ 90 days (p =.04) and @ 180 days (p
=.046).
?2%%%3‘ Sg]al. RCT (Level I1) Eir%)?gfglrtggu visit by a respiratory nurse on X RR identical for both groups.
. P L RR @ 6 mo lower, but not significant, although median
Kwok et al. Community nurse visit prior to DC, within 7 g o ¢
1271 RCT (Level I1) X X number of readmissions trended lower in intervention
(2008) days post DC, weekly x 4 & then monthly. group (p = .057).
q Discharge planning coordinated by Post-Acute q A A
'(2'352} %} RCT (Level 1)  Care (PAC) Coordinator for patients requiring X Nrcglcjilfsference in unplanned readmissions between
community services after DC. e
Martin et al Home Treatment Team (HTT) nurse prepared a )
(1994) 24 " RCT (Levelll)  DC care plan, HTT worker visited PT up to X X Fewer HTT PTs readmitted @ 6 and 12 wk (p < .05).
3x/day for up to 6 wk.
Case management f/u phone call within 24 hr
Melton et post-DC (up to 2 attempts to reach PT were B q
al. RCT (Level 1) made). Prioritization of order of calls was X 30-d|ay, Goiﬁay, an(i RlR per 100()<ft())r5!nte<rv(e)gt-|or1<gg%usp
(2012) 18 determined by descending risk order so that was lower than control group (p <.05; p <.05; p <.005).
highest risk PTs were contacted first.
Naylor et APN DC planning & at least 2 home visits Time to first readmission was longer in intervention
al RCT (Level I1) (within 48 hrs. & between 7-10 days post-DC); X X group (p <.001); By wk 24, control group more likely to
(1'999) [30] 7 day/wk. APN telephone availability, & be readmitted at least once (p < .001); fewer intervention
weekly APN initiated phone contact. group PTs had multiple readmissions (p =.01).
Naylor et gAuﬁgleﬂ'r]rggtf%(: wlt:eg\;fgtr']?sn uliggillz;/rEPFf\lBinpati - Time to first readmission was longer in intervention
?2|604) . RCT (Level I1) visits, 8 home visits, APN telephone availability X X g;gﬂp Ep = 8%;3) RR @ 52 wk was lower in intervention
7 day/wk (up to 3 months post-DC). e
Medical PTs had more readmissions than surgical PTs
For patients with common medical & surgical (p=0.03). Medical Patients: RR for medical PTs @ 24wk
Navlor & cardiac conditions: APN DC planning & at least similar between groups, but fewer multiple readmissions
Mc%:aule RCT (Level I1) 2 home visits (within 48 hr of DC & between X X by IG (p = .05). Surgical patients: % of single admissions
(1999) [az}/ 7-10 days); 7 day/wk APN telephone for surgical PTs in 24-wk period was less for I1G (p = .05);
availability, & weekly APN-initiated phone multiple readmissions between groups was similar; I1G
contact. has fewer readmissions from DC to 6 wk (p = .02), but
not significant from 6 wk to 24 wk (p = .06).
Multidisciplinary team (geriatric cardiac nurse,
geriatric cardiologist, social services, hospital
Rich et al. RCT (Level 1) dietician) approach for HF patients including X X RR for intervention group trended lower (not statistically

(1993) 8 education, medication review, early DC
planning, & home f/u by home care & study

team.

significant).
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Table 3. (Continued.)

. Design/Level X Intervention Timing X - o
Citation - Intervention Intervention Statistically Significant?
of Evidence Before During After v
Robertson ﬁypport_ive—geﬁ]u’%zlaltiég htotr_ne f)/l;) for PTs 01
iagnosis wi irst time) by a nurse ; :
‘(%OKli)),%? RCT (Level I1) or 2 wk post-DC followed by weekly X RR for intervention group reduced by half (3 vs. 7 PTs).
subsequent visits over the next 3 wk.
Sinclair et - X
Home visit f/u by a nurse for PTs with Ml @ . . .
?ZIbOS) - RCT (Level I1) 1-2 wk & @ 6-8 wk post-DC. X Fewer readmissions for intervention group (p < .05).
Stewart et Home—l_3rc_1set3)dflnterlél)e(zjntifo?I H Bdl)bthit incll#/ded
nurse visit before DC, followed by home f/u o -
?1|§98) . RCT (Level I1) visit by nurse & pharmacist @ 1 wk post-DC; X X HBI group had fewer readmissions (p = .03).
also included f/u communication to PCP.
q VAT No significant difference in RR @ 3 & 6 mo; however,
Wakefi Intervention group was subdivided into significant difference of combined intervention groups
akefield telephone or videophone f/u after @ 12 mo (p = .04). No difference in time to first
etal. RCT (Level 1)  hospitalization for HF. Both groups received X Mo (p=-92). . PO
(2008) ™ contact 3 times during the first wk & then :'jg?;jmlssmn rt])et\/\{ﬁent groturlxshhol\{\;]ever, a m(ggnllflchant &
ifference when the two telehealth groups (telephone
weekly for 11 wk. televideo) were combined (p =.02).
Colemanet  Quasi-experim Eﬂ;%f.%ﬁ{@fi{tacﬁmewv'fgna ggnfsllt}lgr?oggaccarl]ls), The oddz ratio of readmission in the intervention group =
al. - ental (Level intervention patients received tools to promote a X X 0.52 [95% conofldence interval (Cl) = 0.28-0.96] @ 30
(2004) 111) more active role in their care. days; 0.43 (95% CI = 0.25-0.72) @ 90 days.
Supported Discharge Program for COPD PTs
which included: use of nebulizers & continuous Al A q A
S Controlled 0, at home, visit by respiratory-trained nurse Readmission rates while PT in supported discharge
ala et al. trial, not day after DC with f/u visits according to PT X program, within 2 wk after DC from program, and
(2001) 1¢! randomized yd PT had duri | 9 ’d greater than 2 wk after DC from program not statistically
(Level I11) SIS, Ao eSS I INgINoMma e oring significant between groups.
hours to nurse. Lung specialist visited PT
before DC from program.
Prospective Post-DC transitional care program which
Shuetal, Experimental includes: disease-specific care plan @ DC, PT X X Within 30 days, control group had a significantly higher
(2011) ¥4 (non-randomiz  hotline, scheduled f/u calls, & a hospitalist-run rate of readmission & death (p = .021, log rank test).
ed) (Level I11) clinic.
Zialdman et Cohort Intervention included f/u at a multidisciplinary After 12-mo of f/u in the HF clinic, 14.32% of patients
2'011) Observational HF clinic after hospital DC for newly diagnosed X were hospitalized (vs. 29.4% within 6 mo preceding
&o] (Level 1V) patients. admission to the clinic).
49.2% of patients had timely PCP f/u. RR for same
Misky et al Prospective i o condition was higher for PTs lacking timely PCP f/u (p
(2010) & ’ Cohort Timely PCP f/u (within 4 wk. post-DC) X =.05); RR or other care for same condition was higher
(Level IV) for PTs lacking timely PCP f/u (p = .02); RR for any
condition was not statistically significant.
10 articles (RCTs, quasi-experimental, Evidence did indicate support for role of “enhanced
Qualitative retrospective reviews, & interpretive studies) discharge support” in preventing or delaying
Jacob et al. Systematic that assessed the effects of “enhanced discharge X X readmissions for certain diagnoses, such as HF & stroke.
(2008) ¥ Review support” for patients identified as susceptible to In addition, those with adequate social support &
(Level V) difficult transition when transitioning from confidence in self-care tend to experience fewer
acute hospital back to the community. readmissions.
Longitudinal, Elder patients with caregivers discharged home.
Bull Observational Purpose was to describe community services X Findings suggested that elders who received visiting
(1994) 1 Study (skilled & unskilled home health) used by nurse (skilled) services are less likely to be readmitted.
(Level VI) elders during 2 wk. post-DC.
Cardozo & Observational Nurse visit up to 3x/wk.; home tele-monitoring 60 day RR was 13.9%, which was different than
Steinber: Study daily. All patients had home-based case X Outcome Concept System (OCS) national study rate of
(2010) & (Level VI) management. 56.4%.
14-day RR related to total # health professionals visiting
Chang et al Descriptive, DC planning program in which RN refers PTs PT not significant (p > .05); 14-day RR lower when
(2003)©! : Retrospective to DC Planning nurse who interview PT while X visited by SW, home care, hospice (p <.05); 14-day RR
(Level VI) in the hospital, and prepares DC plan. when visited by nutritionists, DM specialists, PT not
significant (p > .05).
Coleman et - GNP visited PTs 24-48 hr post-DC to assess the . o o
al Descriptive pre & post hospitalization medication regimen, X 30-day RR was higher for PTs experiencing medication
(2'005) (151 (Level VI) and study the incidence of & factors related to discrepancies (p = .04).
med discrepancies.
Post-implementation results saw a 30-day readmission
Miranda et - Implementation of EB guidelines for HF rate decrease from 14% to 6.8%, and 90-day readmission
al Descriptive including PT education, & post-DC telephonic X X rate decrease from 17.5% to 12.5% (both metrics below
(2'002) [23] (Level VI) service for patients across a health system in state of Wisconsin benchmarks of 7.5% and 13.2%
Wisconsin. respectively). In addition, results also demonstrated an
increase in time between hospitalizations.
HF PTs receive transition in care services
- (assessing caregivers to determine need for
;ussell & g%ggﬁf’;%a’; education & support, integrating caregivers X X Pts. receiving transition in care program were 43% less
(2‘011) [26] (Level V1) with care planning team, & improving likely to be readmitted (p < .01).
communication between patient/caregiver &
PCP.
118 PTs from a RCT were evaluated for
progress of study. Intervention involved
implementation of care management program
Wright et Observational g;sgit;é;kwﬁwgcadl;gshﬁPNHas:eﬁsaﬁ?bggéﬁm After 1 year, showed a decrease in hospital admissions
al. Pilot (Level interdiscinlinar tear% ener%ted ar[: EB POC X X per 1000 (pilot did not provide quantification to
(2007) 2 ) piinary g : determine magnitude of change).

After DC, RN Care Manager implemented plan
in collaboration with PCP & provided f/u. Calls
or visits as needed, even accompanying patient
to f/u PCP appt.

Note. KEY: APN, advanced practice nurse; COPD, chronic obstructive pulmonary disease; DC, discharge; DM, diabetes mellitus; EB, evidence based; f/u, follow-up; GNP, geriatric nurse practitioner; HF,
heart failure; IG, intervention group; LOS, length of stay; MI, myocardial infarction; PCP, primary care provider; POC, plan of care; PT, patient; QOL, quality of life; RCT, randomized controlled trial; RR,
readmission rate; SR, systematic review; SW, social worker; TOC, transition of care.
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3.1 Primary studies addressing readmission as an outcome

A total of 33 primary study articles examined some measurement of hospital readmission as an outcome. There was
considerable heterogeneity among the studies in terms of the types of interventions (timing, setting, population) as well as
the type of readmission outcome measured. To answer the clinical question of interest, a decision was made to synthesize
and categorize the studies on the basis of the timing of the intervention. The goal was to compare the various intervention
timings to determine whether any one category of intervention timing was more effective than another. Following is a
summary of these studies categorized by intervention timing.

3.1.1 Intervention before and after hospitalization

Only one study " implemented an intervention in which the timing occurred both before and after the patient’s hospitali-
zation. Patients were seen in a pre-admit clinic before their hospitalization with a planned goal of early discharge and
post-discharge follow-up at home by a nurse specialist. The readmission rate at 12 weeks, although not quantified by the
researchers in the study, was stated to be similar in both the control and the intervention groups; thus, the study found no
significant difference in the readmission rate for this intervention.

3.1.2 Intervention during hospitalization

Two studies evaluated interventions occurring during the patient’s hospital stay only. The first, an RCT ! implemented a
program in which a Post-Acute Care coordinator provided discharge planning for patients requiring community services
after discharge. No differences in unplanned readmissions were noted. The second study [, a retrospective, descriptive
study, analyzed 14-day readmission and risk factor data for patients who were visited by a discharge planning coordinator
during hospitalization. The 14-day unplanned readmission rate was significantly greater for patients visited by social
workers, home-care nurses, and hospice home-care nurses (p < .05) versus other types of health care providers (e.g.,
physical therapists, nutritionists, and diabetes education specialists). The researchers concluded that this might be a
reflection of the severity of illness of the patients requiring home health services from home-care and hospice nurses.

3.1.3 Intervention after hospitalization

Home follow-up is an alternative way of promoting health with an aim at decreasing readmission rates. The following 12
studies evaluated the effectiveness of an intervention that was implemented after the patient was discharged from the acute
care facility. The interventions evaluated in these studies included: a nurse home visit, early discharge of the patient
followed by a nurse home visit, case management follow-up phone call, post-discharge telephone call by a nurse,
videophone follow-up, and follow-up support to help patients make appointments in primary care clinics after discharge.
Of these 12 studies, 7 demonstrated statistically significant results at decreasing the readmission rate and 5 did not.
Many of the studies involved a nurse home visit after discharge. Five of the studies ' saw either a trend towards
decreased readmission rates or a statistically significant drop (p = .0 %, p < .05 ! in readmissions when a nurse visited
patients in their homes after discharge. All five of these studies provided a nurse home visit within the first 2 weeks after
discharge, with several of them providing more than one visit.

Another study ™ involved a geriatric nurse home visit within 72 hours of discharge. A comprehensive medication
assessment of medication usage and adherence before and after hospitalization was performed during that visit. The
number of discrepancies was categorized by using a medication discrepancy tool. Patients experiencing medication
discrepancies had a higher rate of rehospitalization than did those with no discrepancies (p = .04).

Chronic obstructive pulmonary disease (COPD) patients receiving home follow-up visits by a respiratory-trained nurse
were evaluated in two other studies. The intervention in the first study "® included a post-discharge home visit by a
respiratory-trained nurse, whereas the other study’s " intervention evaluated early discharge and home follow-up by a
nurse. Although these two studies demonstrated a decreased number of total hospital days used over 12 months ! and 60
days ™", neither saw a change in the rate of readmission when patients were discharged home and provided a home visit by
a specially trained respiratory nurse.
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Post-discharge telephone follow-up within 24 hours by a case manager was the focus of another study ™. Prioritization

was made on the order of calls, so that patients at highest risk of readmission were called first. The 30-day and 60-day
readmission rate per 1000 was significantly lower with this intervention than in the control group (p = .01). The case
manager provided the patient with some direction on how and where to follow up after they were discharged from the
acute care facility.

Interventions that provided post-discharge follow-up through the use of a telephone or videophone were evaluated in two
studies and demonstrated effectiveness in reducing readmission rates. One study *°! divided patients into two intervention
groups (telephone follow-up and video follow-up) and compared these groups with the control group both separately and
together. Both intervention groups received contact three times during the first week and then weekly for 11 weeks. There
was no significant difference in the readmission rate of these patients at 3 and 6 months; however, there was a significant
difference at 12 months when combining the two intervention groups (p = .04). The second study "? involved daily
tele-monitoring in addition to a nurse home visit up to three times weekly and compared outcomes with those obtained in
a previous large national tele-health study. This study resulted in a lower 60-day readmission rate than that found in a
previous, large national study (13.9% versus 56.4%).

The impact of PCP follow-up after discharge on readmission rates was evaluated in two studies. Patients in the first
study % were followed in a multidisciplinary heart failure clinic for 12 months after discharge from an acute care facility
with a new diagnosis of heart failure. By using linear regression, the study found that patients who were followed closely
through a heart failure clinic had a significant decrease in use of hospital services as measured by emergency department
visits and hospital admissions (p < .05). The second study *Y evaluated the effect on readmission rates when patients had
timely (within 4 weeks) follow-up with their PCP after discharge. Only 49.2% of the patients studied had timely follow-up.
Higher readmission rates for the same medical condition were seen in the patients without timely PCP follow-up (p =.05).
However, hospital readmission for any condition did not differ with the absence of timely PCP follow-up.

3.1.4 Intervention during and after hospitalization

Thirteen articles had multicomponent interventions that were timed during hospitalization and after discharge from an
acute care facility. Although they all had “during” and “after” hospital components, the difference among them was in the
type and number of elements that bridged the transition from one level of care to another. Nine of the articles reported
statistically significant decreases in the readmission rate and four reported not significant but a trend toward decreases in
the readmission rate.

Two studies provided an intervention consisting of an inpatient visit followed by a phone call follow-up after discharge.
One such study @ provided the intervention group with a Post Discharge Transitional Care (PDTC) program that included
a disease-specific care plan at discharge, patient access to a hotline, scheduled follow-up phone calls, and access to a clinic
run by a hospitalist if needed. At 30 days the control group had a significantly higher readmission rate than did the
intervention group (p = .021). Miranda et al. ?®! evaluated the implementation of a cross-site evidence-based approach to
heart failure within a large health system in southeast Wisconsin. Disease-specific management guidelines, patient
education, and post-discharge telephone follow-up calls were implemented system-wide for heart failure patients.
Post-implementation results saw the 30-day readmission rate decrease from 14% to 6.8% and the 90-day readmission rate
decrease from 17.5% to 12.5% (both metrics were below the state of Wisconsin benchmarks of 7.5% and 13.2%,
respectively). In addition, on the basis of the readmission ratio (number of repeat encounters in both 30 and 90 days), the
results also demonstrated an increase in time between hospitalizations when patients were provided this intervention.

An inpatient visit followed by some type of home visit was the intervention evaluated in five studies. Three of the studies
proved to be statistically significant in decreasing readmission rates. The first study ?? used a Home Treatment Team
(HTT) to prepare a discharge plan for the patient followed by HTT worker visits to the patient up to three times a day for as
long as 6 weeks. Fewer HTT patients than control patients were readmitted at 6 and 12 weeks (p < .05). The intervention in
the second study ' was a Home Based Intervention (HBI) that included a nurse visit before the patient was discharged,
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and a nurse and pharmacist home visit within 1 week after discharge. This intervention also included follow-up
communication with the patient’s PCP. During the 6-month follow-up period, patients in the HBI group had fewer
unplanned readmissions (p = .03). A third study ', a retrospective, observational study, evaluated the likelihood of
hospital readmission for heart failure patients who had received transitional care services. Using a logistic regression
equation, the odds ratio of 30-day readmission among intervention patients was 0.57 (p < .01). The other two studies "%
saw a decrease in the readmission rate for the intervention group at 12 months ¥ and 90 days ®®; however, the decrease
was not statistically significant.

An observational pilot study %, which was done from a larger RCT, implemented a care management program for 118
at-risk older adults. An advanced practice nurse assessed the patient and assisted with the discharge plan. A hospital-based
interdisciplinary team generated a care plan by using evidence-based protocols. After discharge, the registered nurse care
manager implemented the plan in collaboration with the PCP and provided follow-up consisting of phone calls or home
visits as needed. Twelve months after implementation of the program, there was a decrease in hospital admissions per
1000, although the pilot study did not provide details on the magnitude of the change.

Several studies led by researchers well known for work in transitional care were included in this review. Although slightly
different, both of these researchers frame their interventions similarly: patient visits and discharge planning during
hospitalization, home visits, and phone follow-up or availability after discharge. Three of these studies, led by Mary
Naylor ¥*2 evaluated an advanced practice nurse-directed comprehensive discharge planning intervention for three
different populations: older patients admitted with a variety of diagnoses commonly seen in Medicare patients, patients
diagnosed with heart failure, and older patients hospitalized with common medical and surgical cardiac conditions.
Patients received inpatient visits, home visits, weekly phone contact, and phone accessibility to advanced practice nurses.
One study B% demonstrated that patients in the control group were more likely to be readmitted within 24 weeks (p < .001)
and that patients receiving the interventions had fewer multiple readmissions (p = .01). A second study F evaluated the
advanced practice nurse—directed comprehensive discharge planning in heart failure patients and found that readmission
rates at 52 weeks were lower in the intervention group (p = .047). Naylor also completed a secondary analysis %
comparing readmission data between patients with common medical and surgical cardiac conditions. Overall, this analysis
found that medical patients experienced more readmissions during the 24-week period than did surgical patients (p =.03),
and intervention patients in both groups (medical and surgical) had fewer readmissions. All three studies also
demonstrated increased time to first readmission among intervention patients.

Another prominent researcher, Eric Coleman ™3 implemented a care transitions intervention (CTI) in which patients
interacted with a transition coach during hospitalization and after discharge. One study ! compared patients receiving
CTI with administrative data derived from a comparison group. The odds ratio comparing rehospitalization between the
two groups demonstrated that intervention patients were approximately half as likely to return to the hospital as was the
control group at 30 days (0.52; 95% confidence interval [CI] = 0.28-0.96), 90 days (0.43; 95% CI = 0.25-0.72), and 180
days (0.57; 95% CI = 0.36-0.92). Coleman conducted a second study ™ using an RCT design and found similar results:
intervention patients had lower rehospitalization rates than did the control group at 30 days (p = .048) and at 90 days (p
= .04). Coleman’s CTI differed from other interventions in that the role of the transition coach was designed to be
supportive with a focus on coaching patients by using self-care skills and tools to better manage their own care for current
and future care transitions.

In synthesizing and evaluating the components and timing of the interventions, we found that no intervention resulted in a
higher readmission rate. In all of these studies, the readmission rate stayed the same, trended better, or was statistically
significant in favor of the intervention group. In summary, among the various intervention timings, 9 of 13 studies
evaluating an intervention occurring during and after hospitalization demonstrated significant results. This may indicate
that implementing a multicomponent transitional care plan that spans from hospital to home may be of benefit for patients.
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3.2 Systematic reviews of interventions to improve the discharge

process

Two meta-reviews, two systematic reviews, and one qualitative systematic review met the inclusion criteria and served as
an additional source of data for this analysis. All these reviews had a common purpose, which was to examine the
effectiveness of discharge interventions or services for patients transitioning from hospital to home. The date range of
these reviews was from 2002 to 2012 with a search period spanning from 1977 to 2011.

Two meta-reviews evaluated reviews examining the efficacy of discharge interventions. One meta-review 4 included 15
systematic reviews of comparative research design studies (265 primary studies) and had to deal with considerable
heterogeneity, thus making synthesizing and pooling the data difficult. Only 11 of the reviews measured readmission data
with 7 reporting inconclusive results and 1 showing a positive but non-significant trend. The three remaining reviews
reported a positive effect, especially when the interventions were provided both at the hospital and at home and included
an educational component. The second meta-review ¥ evaluated seven systematic reviews of controlled trials, and the
number of primary studies included in this review was unclear. Discharge interventions in this review were categorized
into two groups for analysis: single-component interventions timed before or after discharge and multicomponent
interventions timed before and after discharge. Several multicomponent strategies demonstrated positive outcomes in
reducing readmissions. Although neither meta-review was able to reach any firm conclusions regarding the effectiveness
of discharge interventions, both suggested that multicomponent interventions spanning the transition from hospital to
home tend to lead to the greatest effects.

The two systematic reviews shared a similar objective of systematically reviewing interventions that strive to improve
patient discharge from hospital to home. Hesselink et al. ¥ included 36 studies (all RCTs) of mostly elderly patients with
various diagnoses. Multicomponent interventions, used in 34 of 36 studies, were categorized by intervention timing
(during hospitalization, at discharge, after discharge, a combination spanning two time periods, a combination spanning all
three time periods, or unclear timing). Hospital use outcomes, which included readmission measurements, were evaluated
in 20 studies, and half of them had statistically significant results. In their review, Linertova et al. ¥ included 32 studies
of clinical trials (randomized and nonrandomized) aimed to reduce readmissions in elderly patients. These studies were
divided into two groups: in-hospital intervention only (n = 17) and in-hospital intervention with home follow-up (n = 15).
A significant effect on the readmission outcome was demonstrated in three studies from the in-hospital intervention group
and in seven studies from the interventions with home follow-up group. Both of these systematic reviews concluded that
many interventions, especially those that include home care components, seem to have positive effects; however, it was
not possible to reach firm conclusions regarding which interventions have these effects.

The 2008 qualitative systematic review by Jacob and Poletick *® included 10 studies (RCTSs, quasi-experimental,
retrospective, and interpretative studies) exploring patient experiences with the transition process from hospital to home,
including interventions, diagnoses, and patient characteristics. The 10 studies were grouped into one of two categories:
interventions or patient characteristics. Interventions included discharge preparation, discharge support, or a combination
of both. Patient characteristics included demographics, diagnoses, or other characteristics that may predict successful
transitions. Successful transition was defined by reduced readmissions, emergency department use, and mortality. Five
studies fell into the intervention category, and three were significant for successful transition, especially for certain
diagnoses such as heart failure and stroke. The other two studies trended toward a successful transition but were not
significant. In addition, this review also found that patients with adequate social support and confidence in self-care tend to
experience fewer readmissions than those living alone and who perceive themselves as not ready to return home.

4 Summary

The majority of the studies involved medically complex elderly patients, with some studies limiting their study group to a
specific diagnosis (e.g., heart failure, COPD). The articles reviewed provided clear evidence that the current discharge
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process is not adequate for medically complex and older adults to safely re-enter the community after discharge. In all but
one of the studies reviewed, a transitional care intervention resulted in a statistically significant reduction in the
readmission rate, or a rate trending lower, or the rate remained the same. The only study that found a higher readmission
rate in the intervention group included patients who received post-discharge home visits by hospice home-care nurses. The
severity of illness of these patients may have contributed to the higher readmission rate.

Multidisciplinary, multicomponent interventions, especially those that include pre- and post-discharge components,
seemed to have positive effects. In most of the studies, nursing played a significant role in leading or coordinating the
patient’s transitional care. Common interventions implemented during hospitalization found in many of the studies
included some type of patient assessment process to identify at-risk patients, such as implementation of an evidence-based
plan of care; integration of caregivers into the discharge process; multidisciplinary, collaborative planning; and
coordination of handoffs to the PCP and community services. Post-discharge interventions included nursing assessments
of the patient’s home environment, caregiver support, and psychosocial status; accurate medication reconciliation; home
or phone follow-up; appropriate community service referrals as needed; timely PCP follow-up; and coaching support to
engage and empower patients in effectively self-managing their health.

5 Limitations

This analysis had several limitations. First, it was not an all-inclusive review of articles that explore the effectiveness of
transitional care interventions. This review was intended to analyze data from studies focusing on single or multi-
component interventions and to determine whether any conclusions could be drawn from these studies that might
positively impact readmission rates. Many of the studies also evaluated other outcomes such as mortality, functional
outcomes, community services used, and overall patient well-being. Therefore, some of the interventions studied
demonstrated effectiveness in terms of these other outcomes apart from the readmission rate. Second, this qualitative
systematic review included both quantitative and qualitative studies. Many of the RCTs and other well-designed studies
provided evidence in favor of some type of transition of care intervention, and although not as relevant in answering the
clinical question, some of the descriptive and qualitative studies provided valuable information to the review. Third, the
way the studies were categorized and grouped according to the timing of the intervention for the purpose of analysis may
have simplified or ignored important differences between the studies. For example, some studies were grouped because
the intervention involved a follow-up phone call; however, this review did not go into detail regarding how many
follow-up phone calls were provided to the patients in each study. This was a risk of categorization when evaluating
complex interventions, but the group felt that the scheme was fair to each study that was included.

6 Recommendations for practice

Transitional care models present many opportunities to both hospitals and community-based organizations to improve the
quality of care for complex patients. The evidence demonstrates that there is value in reconfiguring the current discharge
processes toward interventions that are more likely to reduce readmissions. The data suggest that a formal transition of
care program involving patients and caregivers during the acute hospitalization with follow-up after discharge reduces the
risk of readmission. Nursing needs to take the lead in developing and implementing the transition of care plan and in
educating patients, caregivers, and the interdisciplinary team.

Health care is rich in evidence-based innovations, yet even when implemented successfully in one location, the same
innovation may be disseminated slowly or not at all in other locations. Diffusion of innovations is a major challenge in all
industries, including health care B%. Change models outlining how change takes place within an organization are being
adopted in health care to maintain scientific and clinical progress. To ensure that change in health care continues to move
forward, leaders, researchers, and practitioners are needed who understand and embrace translation of new science, its
application, and its evaluation ™%
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