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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 [1]. Common reasons cited are that patients often receive conflicting advice regarding 
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illness 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% [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 [4]. 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 [3].     

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 [5]. 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 [6]. 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 [2], 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 (RCTs), 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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Table 2. Evidence table of primary studies

Citation 
Research 
Questions/ 
Hypothesis 

Design/ 
Level of 
Evidence 

Independent 
Variables and 
Measures 

Dependent 
Variables 
and 
Measures

Sample Size 
Pop’n Results Additional Notes 

Aguado et al.  
(2010) [10]  

Study the 
effectiveness of a 
single 
home-based 
educational 
intervention in 
patients with 
systolic HF 

RCT 
Level II 

Nurse home 
visit within 1 
week of 
discharge. 

Hospital 
admissions 

N = 106 
(admitted to a 
teaching 
hospital for 
HF) 

24 month f/u: fewer 
unplanned admissions  
(p = .000) 

Additional study measures: ED visits.  
69/106 patients lost to f/u at 24 months 
leaving 37 patients in the study. Very 
small sample of middle to upper income 
patients.  
(Intervention: post-discharge) 

Booth et al. 
(2004) [7] 

Does early 
discharge reduce 
hospital costs, 
increase the 
throughput of 
patients, and 
decrease waiting 
list times? 

RCT 
Level II 

Pre-admit 
clinic visit, 
admission day 
of procedure 
with early DC, 
specialist 
nurses 
provided 
home care

Readmissio
n rates at 12 
weeks 

N = 97 
patients  

Readmission rates at 12 
weeks were similar in the 
two groups. 

Additional study measures: LOS, 
clinical events, costs, & QOL.   
(Intervention: pre-admission and 
post-discharge) 

Bull  
(1994) [11] 

Identify 
predictors of 
post-DC resource 
use, 
services used, & 
readmission rates 
of elder PTs 
receiving 
community 
services. 

Qualitative 
Level IV 

Elder patients 
with caregiver 
who received 
community 
services. 

Readmissio
n rates 

N = 185 
(elder/caregiv
er dyads)  

Elders who receive 
visiting nurse services are 
less likely to be 
readmitted to the hospital. 

Additional study measures: 
Pre-discharge functional ability using 
Philadelphia Geriatric Multi-level 
Assessment Instrument (PGC-MAI) to 
measure elder and caregiver health. The 
majority of caregivers were women. 
(Invention: post-discharge) 

Cardozo & 
Steinberg 
(2010) [12] 

The purpose of 
this study is to 
evaluate a case- 
managed 
telemedicine 
(CMTM) 
program and 
patient 
acceptance, 
satisfaction, and 
cost. 

Observatio
nal 
Level VI 

Nurse visit up 
to 3x per 
week, home 
tele-monitorin
g daily.  

60-day 
readmission 
rate 

N = 851 
(patients with 
HF, COPD, 
DM, or HTN) 

60-day readmission rate 
was 13.9% vs. 56.4% that 
was reported in a large, 
national study of 
tele-monitoring. 

Additional study measures: Compliance 
rates, improvement in 9-quality of care 
measures (QCM), satisfaction, & 
mortality.  Older primarily minority 
patients.  The tele-monitoring was well 
received by the patients who said it 
provided a sense of security; they felt 
more involved and would recommend to 
their peers. 
(Intervention: post-discharge) 

Chang et al.  
(2003) [9] 

The purpose of 
the study was to 
identify and 
analyze risk 
factors leading to 
readmission 
among patients 
visited by a DC 
Coordinator. 

Descriptive 
Retrospecti
ve 
Level VI 

Discharge 
Coordinator 
interviews 
patients while 
in the hospital 
and develops a 
plan. 

14-day 
readmission 
rate 

N= 1079 
(patients 
discharged 
home and 
visited by a 
Discharge 
Coordinator in 
the hospital) 

67 patients (5.7%) were 
readmitted within 14 days 
of discharge (28 patients 
were readmitted because 
of complications). 
Readmission within 14 
days of discharge had 
statistically significant 
relationships with visits 
from social workers; 
home-care nurses and 
hospice home-care nurses 
(P < .05).

The Discharge Coordinator identified 
eight groups of 
patients who might need continuing care 
after discharge according to the 
following criteria: 2 or more chronic 
diseases, cognitive impairment, 
readmission, > 70, lives alone or in an 
institution, bedridden, LOS > 30 days, 
DM or stroke. 
(Intervention: during inpatient stay) 

Coleman et al.  
(2004) [33] 

To test whether 
an intervention 
designed to 
encourage older 
patients and their 
caregivers to 
assert a more 
active role during 
care transitions 
can reduce 
rehospitalization 
rates. 

Quasi-ex- 
perimental 
Level III 

Patients given 
tools to 
promote a 
more active 
role in their 
care. 
Transitional 
coach, 
post-discharge 
home visit. 

Post-discha
rge hospital 
use at 30, 
60, and 90 
days.  

Intervention 
group N=158. 
Comparison 
group N = 
1235, 
administrative 
data. 

The odds ratio of 
readmission in the 
intervention group = 0.52 
[95% confidence interval 
(CI) = 0.28-0.96 at 30 
days], 0.43 (95% (CI) = 
0.25-0.72) at 90 days. 

Additional study measures: Patients’ 
care experiences. By supporting patients 
and caregivers through the transition of 
care, the patients were half as likely to 
be readmitted.  
(Intervention: during inpatient stay and 
post-discharge) 

Coleman et al.  
(2005) [15] 

The objective 
was to study the 
incidence of and 
factors related to 
medication 
discrepancies. 

Descriptive 
Level IV 

GNP visit 
within 24-48 
hr. after 
discharge to 
assess the pre- 
and 
post-hospital 
medication 
regimen.

30-day 
readmission 
rate 

N=375 (age 65 
or older 
discharged 
from the 
hospital) 

30-day readmission rate 
was higher for patients 
experiencing medication 
discrepancies (p=0.04).  

Additional study measures: Medication 
discrepancies.  14.1% of patients had 1 
or more medication discrepancies. 
Medication discrepancies were 
associated with the total number of 
medications taken and the presence of 
congestive heart failure. 
(Intervention: post-discharge) 

Cotton et al.  
(2000) [17] 

Compare early 
discharge with 
home care f/u by 
respiratory 
nurses and 
conventional 
hospital 
management in 
patients with 
COPD. 

RCT 
Level II 

Early 
discharge and 
visit by a 
respiratory 
nurse on the 
day after 
discharge. 

30-day 
readmission 
rate  

N=81 patients. Readmission rates were 
similar in the two groups. 

Additional study measures: In-hospital 
clinical events, number of days spent in 
the hospital during 60 days following 
initial admission, and mortality.  
The duration of inpatient stay after 
readmission was similar in the two 
groups. The time to readmission shows 
that the early discharge group did not 
have a different pattern of readmissions 
from the control group. 
(Intervention: post-discharge)

Feldman et al.  
(2011) [20] 

Describe & 
compare 1-year 
outcomes in men 
and women 
attending HF 
clinics. 

Cohort 
Observatio
nal 
Level IV 

Follow-up at a 
HF clinic after 
hospital 
discharge for 
newly 
diagnosed 
patients. 

Hospital 
admissions 
after 12 mo. 

N= 531 
(patients from 
6 HF clinics) 

After 12 mo of f/u in the 
HF clinic, 14.32% were 
hospitalized (vs. 29.4% 
within 6 mo preceding 
admission to the clinic).  
No differences noted 
between men and women 
for readmissions.

Additional study measures: mortality, 
disease progression, and ED visits.   
(Intervention: post-discharge) 

Kwok et al. 
(2008) [27] 

Will a 
community 
nurse-supported 
hosp. discharge 
program (CNP) 
prevent hospital 
readmissions 
among older 
patients with HF? 

RCT 
Level II 

Interaction 
with a 
community 
nurse - visit 
before DC, 
within 7 days 
of DC, weekly 
for 4 wk, then 
monthly.

RR at 6 mo. 

N = 105 (age 
60 yr or older 
with HF & 
history of 
hospital 
admission(s) 
in previous 
year) 

At 6 mo, the RRs were 
not significantly different 
(46% vs. 57% in CG; 
p=0.233), but median 
number of RR tended to 
be lower in the IG (0 vs. 1 
in CG; p=0.057) 

Additional study measures: 6-min 
walking distance, London Handicap 
Scale, & $$.  Effective in preserving 
independence & probably effective in 
reducing the number of unplanned 
re-admissions. 
(Intervention: during inpatient stay and 
post-discharge) 

(Table 2 continued on page 42) 
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Table 2. (Continued.) 

Citation 
Research 
Questions/ 
Hypothesis 

Design/ 
Level of 
Evi- 
dence 

Independent 
Variables and 
Measures 

Dependent 
Variables 
and 
Measures

Sample Size 
Pop’n Results Additional Notes 

Lim et 
al.  
(2003) [8] 

Does a PAC 
(Post-Acute 
Care) 
intervention 
benefit older 
patients after 
discharge from 
the hospital? 

RCT 
Level II 

PAC 
intervention: 
PAC 
Coordinator 
develops a DC 
plan including 
CM. 

RR within 6 
months. 

N = 654 (65 
years and 
older requiring 
community 
services after 
discharge). 

No difference in 
unplanned RR.  IG group 
used statistically 
significantly fewer 
hospital days in 6 months 
after discharge (p = .01).  

Additional study measures: QOL & Caregiver 
stress, mortality, hospital & community service 
utilization, and health-related service $$.  PAC 
Coordinators coordinated discharge planning 
and had a good working knowledge of local 
community services & knew how to obtain such 
services on short notice.  
(Intervention: during inpatient stay)

Martin et 
al. 
(1994) [24] 

Will patients 
receiving HTT 
(Home 
Treatment Team) 
after hospital DC 
have fewer 
readmissions at 6 
& 12-wk? 

RCT 
Level II 

HTT (hospital 
discharge 
team for 
elderly PTs 
providing 
practical help 
at home & 
promoting 
independence 
for up to 6 wk 
post DC) 

RR at 6 & 
12 weeks. 

N =  54 
(elderly 
patients 
judged to be at 
risk) 

Fewer HTT PTs were 
readmitted @ 6 and 12 
wk (p < .05). More HTT 
PTs were home @ 6 wk 
(p < .05), 12 wk (p < .05), 
& 12 months (p < .05).  
HTT group spent fewer 
days in hospital than CG 
during 12 wk.  

Additional study measures: # of PTs at home at 6 
wk, 12 wk, & 12 mo; # of hospital days vs. home 
days. The HTT worker visited the patient up to 
3x day between 8am & 9pm for up to 6 weeks.  
Tasks performed included personal care and 
home assistance excluding tasks generally 
requiring an RN. Some of the readmissions 
occurred very early after DC & in most there was 
an acute event, such as a fall. 
(Intervention: during inpatient stay and 
post-discharge) 

Melton 
et al.  
(2012) [18] 

To determine if 
post-discharge 
telephonic CM 
reduces hospital 
readmissions for 
high-risk PTs. 

RCT 
Level II 

Telephonic 
CM within 24 
hr of DC 
prioritized 
based on 
health risk 
order. 

RR @ 30 & 
60 days; RR 
per 1000 

N = 3998
(adults with 1 
of 3 major 
diagnoses, 3 or 
more days 
LOS, private 
insurance)

30-day RR for IG was 
5.7% vs. 7.3% for CG (p 
< .05); 60-day RR for IG 
was 7.5% vs. 9.6% for 
CG (p < .05); RR per 
1000 for IG was 230 vs. 
261 for CG (p < .005)

IG received 2 attempted phone calls within 24 hr 
after DC. All calls were made in descending 
health risk order based on risk assessment score 
so that outreach was administered to PTs with 
greatest likelihood of readmission.  
(Intervention: post-discharge) 

Miranda 
et al. 
(2002) [23] 

Will 
implementation 
of a cross-site EB 
approach to HF 
improve 
outcomes? 

Descripti
ve 
Level VI 

Implementa-ti
on of 
disease-specifi
c guidelines 
for HF 
management, 
including pt. 
education, & 
post DC phone 
f/u. 

RR for 
HF-related 
conditions 
within 30 & 
90 days.  

HF patients 
cared for 
within the 
Covenant 
Healthcare 
System in 
Southeast 
Wisconsin. 

30-day RR decreased 
from 14% to 6.8%, and 
90-day RR decreased 
from 17.5% to 12.5% 
(both metrics below state 
of Wisconsin benchmarks 
of 7.5% and 13.2%, 
respectively).  
Additionally, time 
between hospitalizations 
increased.  

Additional study measures: Appropriate 
medication management (ACE inhibitors & beta 
blockers), LOS, Incorporated meta-analyses, 
consensus recommendations, and HF guidelines. 
Telephone f/u calls @ 72 hr, 1 wk, & 2 wk after 
DC. 
(Intervention: during inpatient stay and 
post-discharge) 

Misky et 
al.  
(2010) [21] 

Does timely PCP 
f/u affect 30-day 
RR? 

Prospecti
ve 
Cohort 
Level IV 

Timely PCP 
f/u (within 4 
wk after DC). 

30-day RR 

N = 65 (PTs 
admitted to 
general 
internal 
medicine unit) 

Rate of timely PCP f/u 
was 49.2%. RR (same 
condition) was higher for 
PTs lacking timely PCP 
f/u (21.2% vs. 3.1%; p 
= .05); RR (readmission 
or other care sought for 
same condition) was 
higher for PTs lacking 
timely PCP f/u (28.1% vs. 
6.3%; p = .02); RR (any 
condition) did not show 
any difference.

Subjects limited to a convenience sample (i.e., 
PTs without telephones were excluded) & may 
not be representative of all medical inputs. PCP 
f/u and readmission information collected from 
PT recollection. 
(Intervention: post-discharge) 
 

Naylor et 
al.  
(1999) [30] 

Will 
comprehensive 
DC planning 
with home visit 
f/u by APN for 
“at-risk” elders 
reduce time to 
first 
readmission? 

RCT 
Level II 

APN DC 
planning, 2 
home visits 
(48 hr & 7-10 
days after 
DC), 
telephone 
availability, & 
weekly 
APN-initiated 
phone contact. 

Time to 
first 
readmission 
for any 
reason. 

N=363 (PTs 
age 65 or older 
admitted with 
1 of top 10 
reasons among 
Medicare 
population; 
meet at least 1 
criteria assoc. 
w/poor DC 
outcomes 
from earlier 
study)

Time to first readmission 
for any reason was 
increased in IG (p 
< .001). By 24 wk, CG 
more likely to be 
readmitted at least once 
(37% vs. 20.3%; p 
< .001); fewer IG had 
multiple readmissions 
(6.2% vs. 14.5%; p 
= .01); IG group had 
fewer days per PT (1.53 
vs. 4.09, p < .001).

Additional study measures: LOS, # unscheduled 
acute care visits (MD, clinic, ED), cost of 
post-index hospital health services, functional 
status, depression, patient satisfaction.  
(Intervention: during inpatient stay and 
post-discharge) 
 

Naylor 
& 
McCaule
y  
(1999) [32] 

Will 
comprehensive 
DC planning 
with home visit 
f/u by APN in 
PTs with 
common medical 
& surgical 
cardiac 
conditions 
decrease 
readmissions? 
Would the effect 
differ between 
medical and 
surgical cardiac 
patients?  

RCT 
Level II 

APN DC 
planning 
followed by at 
least 2 home 
visits (48hr & 
7-10 days after 
DC), daily 
telephone 
availability 
(including 
weekly 
APN-initiated 
phone call). 

Hospital 
readmission
s, 
cumulative 
days of 
rehospitaliz
ation  

N = 202 (age 
65 or older 
hospitalized 
with common 
medical or 
surgical 
cardiac 
conditions) 

Overall: Medical PTs had 
more readmissions during 
the 24-wk period than 
surgical PTs (p = .03). 
Medical sample: 
% medical PTs admitted 
at least once in the 24-wk 
period was similar for IG 
& CG groups; however, 
fewer IG had multiple 
readmissions (p = .05) 
and total # of days of 
rehospitalization per PT 
was less in IG (p = .05). 
Surgical sample: 
% surgical PTs admitted 
at least once in the 24-wk 
period was smaller for IG 
(p = .05); however, % of 
multiple readmissions 
was similar in both 
groups. IG had fewer 
readmissions from DC to 
6 wk (p = .02), but not 
significant from 6 to 24 
wk (p = .06).  

Additional study measure: functional status.  
Study sample drawn from PT cohort in Naylor et 
al. large-scale 1999 RCT.  Medical and surgical 
subgroups analyzed separately.  Of the 76 
medical readmissions, 51 were for HF PTs.  Of 
the 37 surgical readmissions, 25 were for PTs 
who had a CABG during the index hosp.  
Overall, most of the readmissions (60%) were 
index related, 21% related to comorbid 
condition, & 19% for a new health problem.  For 
medical cardiac PTs, the intervention was most 
effective in preventing multiple readmissions, 
decreasing the number of hospital days/PT, and 
reducing number of hospitalizations with 
prolonged LOS.  For surgical cardiac PTs, 
intervention most effective in preventing early 
readmission, decreasing total # of PTs 
readmitted, & reducing the # of 
rehospitalizations with prolonged LOS. 
(Intervention: during inpatient stay and 
post-discharge) 

(Table 2 continued on page 43)
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Table 2. (Continued.) 

Citation 
Research 
Questions/ 
Hypothesis 

Design/ 
Level of 
Evi- 
dence 

Independent 
Variables and 
Measures 

Dependent 
Variables 
and 
Measures

Sample Size 
Pop’n Results Additional Notes 

Naylor et 
al.  
(2004) [31] 

Examine the 
effects of a 3-mo. 
transitional care 
intervention 
directed by APNs 
for HF elders. 

RCT 
Level II 

APN-directed 
EB HF 
protocol 
consisting of 
daily inpatient 
visits, 8 home 
visits, & daily 
telephone 
availability. 

Time to 
first 
readmission
, 
cumulative 
days of 
readmission
, mean 
readmission
. 

N = 239 (PTs 
age 65 or older 
admitted to 
study hospitals 
w/ diagnosis 
of HF) 

Distribution of times until 
first readmission was 
longer in IG than in CG (p 
= .026). Rehospitalization 
@ 52 wk was lower in IG 
(p = .01).  

Additional study measures: LOS, # of 
unscheduled acute care visits after DC, cost of 
post-index medical services, quality of life, 
functional status, & patient satisfaction. APN 
intervention increased time to first readmission 
or death through 12 mo, & reduced total number 
of readmissions.  Study confirms earlier studies 
re: effectiveness of such interventions in 
improving HF-related outcomes. Appears that 
success was due to continuity of care and use of 
highly skilled APNs. 
(Intervention: during inpatient stay and 
post-discharge) 

Robertso
n & 
Kayhko 
(2001) [13] 

Does a 
supportive-educa
tive home f/u 
program decrease 
readmission 
rates? 

RCT 
Level II 

First home 
visit within the 
first or second 
week of 
discharge. 
Weekly 
subsequent 
visits the next 
3 weeks. 

Readmissio
n Rate 

N = 62
(admitted with 
a diagnosis of 
first time acute 
MI during a 1 
yr. period with 
no 
comorbidity 
likely to affect 
rehabilitation)

Early supportive home f/u 
reduced inpatient 
rehospitalization by more 
than half. 

An experimental post-test only control group 
design, including the process of randomization, 
was used in this study.  Supportive-educative 
home f/u program offered immediately 
following discharge for first-time post-MI 
patients and their families.  
(Intervention: post-discharge) 

Russell 
et al. 
(2011) [26] 

Compared the 
likelihood of 
hospital 
readmission for 
HF patients who 
received 
transition in care 
services. 

Retrospe
ctive 
observati
onal 
study 
Level VI 

Intervention 
includes: 
assessing 
caregivers to 
determine 
education & 
support needs 
for post DC 
care  

Readmissio
n Rate 

N = 223 (HF 
patients) 

Patient who received the 
transitional care program 
were 43% less likely to be 
readmitted to a hospital. 
(p < .01) 

This study used a collaborative approach 
between hospitals and home health care agencies 
to bridge the gap between health care transitions, 
which showed a statistically significant decrease 
in the RR for patients with HF. 
(Intervention: during inpatient stay and 
post-discharge) 

Sala et 
al.  
(2001) [16] 

Effect of 
supported 
discharge on 
readmissions for 
patients with 
COPD? 

Controlle
d trial 
(not 
randomiz
ed) 
Level III 

Supportive 
discharge 
program 
provided a 
nurse visit the 
day following 
DC & as 
needed.  

Hospital 
readmission
s during 
program & 
within 2 
weeks after 
discharge of 
the 
program.

N = 105 
(patients 
admitted with 
a diagnosis of 
COPD) 

Patients were followed at 
home between 1 and 17 
days. The number of 
nurse visits ranged 
between 1 and 12. No 
change in readmissions 
was noted. 

Additional study measures: LOS. The results 
show that supported discharge is possible with 
COPD patients, reducing the LOS.   
(Intervention: post-discharge) 

Shu et al. 
(2011) [22] 

Does a quality 
improvement 
program: Post 
Discharge 
Transitional Care 
(PDTC) decrease 
readmission 
rates? 

Prospecti
ve 
Experim
ental 
Study 
(not 
randomiz
ed) 
Level III 

PDTC 
program 
includes: 
disease 
specific POC 
at discharge, 
patient hotline, 
f/u calls, and a 
hospitalist-run 
clinic. 

Readmissio
n rate  

N= 313 
(PTs admitted 
to a general 
ward from the 
ED and 
discharged 
alive) 

Within 30 days of 
discharge the CG had a 
significantly higher rate 
of readmission and death 
(25% vs. 15% p = .021, 
log rank test) 

Additional study measure: post-discharge 
mortality. 
Multicomponent interventions targeted at 
high-risk populations, including pre- and 
post-discharge elements seemed to be more 
effective in reducing readmission rates than 
single component interventions.  
(Intervention: during inpatient stay and 
post-discharge) 

Sinclair 
et al. 
(2005) [14] 

Does a 
nurse-driven 
home-based 
intervention for 
patients 
discharged home 
after emergency 
admission for 
suspected MI 
decrease early 
hospital 
readmissions? 

RCT 
Level I 

Home visit by 
a nurse @ 1-2 
weeks and @ 
6-8 weeks 
after hospital 
discharge 

RR & days 
of 
hospitalizat
ion after 
initial 
discharge 

N= 163 (PTs 
age 65 or older 
discharged 
home after 
hospitalization 
with a 
suspected MI) 

Intervention group had 
fewer readmissions (p 
< .05), fewer days of 
hospitalization after 
initial discharge (p < .05).

Additional study measures: death, activities of 
daily living, & QOL. Among older patients 
discharged home after hospitalization for MI 
nurse interventions may reduce early 
readmissions 
(Intervention: post-discharge) 

Stewart 
et al. 
(1998) [25] 

Does a home- 
based 
intervention 
decrease the 
readmission rate 
among patients 
with HF 
discharged from 
an acute care 
hospital? 

RCT 
Level II 

Home-based 
intervention 
(HBI) which 
included a 
single home 
visit by a nurse 
& pharmacist 

Readmissio
n Rate 

N=49 (PTs 
with HF & 
impaired 
systolic 
function, 
intolerance to 
exercise, and 
history of 1 or 
more hospital 
admissions)

Patient in the HBI had 
fewer unplanned 
readmissions (p = .03), 
fewer days of 
hospitalization (p = .05) 

Relevant findings from this study show that HBI 
decrease the readmissions, LOS and death in HF 
patients. 
(Intervention: during inpatient stay and 
post-discharge) 

Wakefiel
d et al. 
(2008) [19] 

Does a 
tele-health 
facilitated 
post-DC support 
program reduce 
resources used 
for patients with 
HF? 

RCT 
Level II 

Telephone or 
videophone 
f/u care after 
hospitalization 
for HF (PTs 
were 
contacted 3 
times the first 
week and then 
weekly for 11 
weeks) 

Readmissio
n rate, time 
to first read-
mission.  

N = 165 (PTs 
admitted for 
HF 
exacerbation). 

No difference in RR 
between the 3 groups at 3 
or 6 months; however a 
significantly lower 
proportion of subjects 
were readmitted at 12 
months (p = .04, CI = 
0.24). No difference in 
time to first readmission 
between the 3 groups 
separately, but there was 
a significant difference if 
you combine the two IG 
(telephone and 
videophone) & compare 
that with the CG (CI: 0.33 
p = .02)

Additional study measures: urgent care visits, 
survival, & QOL.  Patient who received 
telephone f/u seem to respond better than those 
who received video f/u although there was no 
significant difference. 
(Intervention: post discharge) 

Wright 
et al. 
(2007) [29] 

Do patients find a 
Care 
Management 
Program (CMP) 
beneficial? 

Observat
ional 
Pilot  
Level VI 

APN led 
program that 
implemented 
EB POC, DC 
planning, & 
f/u with PCP. 

Hospital 
admissions 
per 1000 

N=118 
(“at-risk” 
older PTs) 

After 1 yr in the CMP, 
there was a decrease in 
hospital admissions per 
1000, although the pilot 
study did not provide 
details on the magnitude 
of the change.

This study used an interdisciplinary team to 
collaboratively create a discharge plan for the 
patient, which was also shared with the PCP.  
The PCP met face-to-face with the care 
managers. 
(Intervention: during inpatient stay and 
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  

Citation Design/Level 
of Evidence Intervention 

Intervention Timing 
Intervention Statistically Significant? 

Before During After 

Hesselink et 
al.  
(2012) [36] 

Systematic 
Review of 
RCTs (Level 
I) 

36 RCTs that examined patients & care 
providers involved in the TOC from hospital to 
primary care or home care. Intervention had to 
address at least 1 component aimed to improve 
handover of care between hospital & PCP 
during hospital DC.   

 X X 

25/36 studies had statistically significant effects in favor 
of the intervention group.  Statistically significant effects 
were mostly found in reducing hospital use (i.e., 
rehospitalization). No conclusion re: which interventions 
have most positive effects. 

Linertova et 
al.  
(2010) [37] 

Systematic 
Review of 
clinical trials 
(Level I) 

32 clinical trials (17 in-hospital interventions & 
15 in-hospital interventions + home f/u) were 
studied to identify interventions that effectively 
reduce the risk of hospital readmissions in PTs 
75 yr or older, and to assess the role of home f/u.

 X X 

Many interventions did not have any effect on the 
readmission of elderly PTs; however, interventions 
including geriatric management & home care 
components seem to be more likely to reduce 
readmissions.

Mistiaen et 
al.  
(2007) [34] 

Meta-review 
of SRs that 
limited 
inclusion 
criteria to 
comparative 
research 
designs  
(Level I) 

15 SRs were selected that contained synthesized 
evidence relating to DC planning & support 
interventions aimed at preventing or 
diminishing problems in adult PTs following 
hospital DC.  

 X X 

Based on these reviews, there is some evidence that some 
interventions may have a positive impact, particularly 
those with educational components & pre & post-DC 
interventions.  Although an occasional statistically 
significant effect was found, no firm conclusion that DC 
interventions were effective. 

Scott 
(2010) [35] 

Systematic 
Review  
(Level I) 

To determine the efficacy of peri-discharge 
interventions (single component interventions 
pre- or post-DC elements vs. multicomponent 
interventions with pre- and post-DC elements). 

 X X 

4 single component interventions were effective in 
reducing readmissions. Multicomponent with early 
assessment, education & counseling, & early post-DC f/u 
were associated with evidence of benefit, especially 
among older adults & HF PTs. 

Aguado et 
al.  
(2010) [10] 

RCT (Level II) Nurse home visit within 1 wk of DC.   X Fewer unplanned admissions (p = .000) 

Booth et al. 
(2004) [7] RCT (Level II) Pre-admit clinic visit, early DC, post-DC home 

f/u by nurse specialists. X  X RR @ 12 weeks were similar in both groups. 

Coleman et 
al. (2006) [1] RCT (Level II) Transition coach inpatient visit, home visit, & 3 

f/u phone calls.  X X 

Lower RR @ 30 days (p = .048) and @ 90 days (p = .04). 
Lower RR for same condition that precipitated the index 
hospitalization @ 90 days (p =.04) and @ 180 days (p 
=.046).

Cotton et al. 
(2000) [17] RCT (Level II) Early DC with f/u visit by a respiratory nurse on 

the day after DC.   X RR identical for both groups. 

Kwok et al. 
(2008) [27] RCT (Level II) Community nurse visit prior to DC, within 7 

days post DC, weekly x 4 & then monthly.  X X 
RR @ 6 mo lower, but not significant, although median 
number of readmissions trended lower in intervention 
group (p = .057).  

Lim et al. 
(2003) [8] RCT (Level II) 

Discharge planning coordinated by Post-Acute 
Care (PAC) Coordinator for patients requiring 
community services after DC. 

 X  No difference in unplanned readmissions between 
groups. 

Martin et al. 
(1994) [24] RCT (Level II) 

Home Treatment Team (HTT) nurse prepared a 
DC care plan, HTT worker visited PT up to 
3x/day for up to 6 wk. 

 X X Fewer HTT PTs readmitted @ 6 and 12 wk (p < .05). 

Melton et 
al.  
(2012) [18] 

RCT (Level II) 

Case management f/u phone call within 24 hr 
post-DC (up to 2 attempts to reach PT were 
made). Prioritization of order of calls was 
determined by descending risk order so that 
highest risk PTs were contacted first.

  X 30-day, 60-day, and RR per 1000 for intervention group 
was lower than control group (p < .05; p < .05; p < .005).

Naylor et 
al.  
(1999) [30] 

RCT (Level II) 

APN DC planning & at least 2 home visits 
(within 48 hrs. & between 7-10 days post-DC); 
7 day/wk. APN telephone availability, & 
weekly APN initiated phone contact.

 X X 

Time to first readmission was longer in intervention 
group (p < .001); By wk 24, control group more likely to 
be readmitted at least once (p < .001); fewer intervention 
group PTs had multiple readmissions (p = .01).

Naylor et 
al.  
(2004) [31] 

RCT (Level II) 

APN directed intervention utilizing EB 
guidelines for HF patients.  Daily APN inpatient 
visits, 8 home visits, APN telephone availability 
7 day/wk (up to 3 months post-DC).

 X X 
Time to first readmission was longer in intervention 
group (p = .026); RR @ 52 wk was lower in intervention 
group (p = .01). 

Naylor & 
McCauley 
(1999) [32] 

RCT (Level II) 

For patients with common medical & surgical 
cardiac conditions: APN DC planning & at least 
2 home visits (within 48 hr of DC & between 
7-10 days); 7 day/wk APN telephone 
availability, & weekly APN-initiated phone 
contact. 

 X X 

Medical PTs had more readmissions than surgical PTs 
(p=0.03). Medical Patients: RR for medical PTs @ 24wk 
similar between groups, but fewer multiple readmissions 
by IG (p = .05). Surgical patients: % of single admissions 
for surgical PTs in 24-wk period was less for IG (p = .05); 
multiple readmissions between groups was similar; IG 
has fewer readmissions from DC to 6 wk (p = .02), but 
not significant from 6 wk to 24 wk (p = .06).

Rich et al. 
(1993) [28] RCT (Level II) 

Multidisciplinary team (geriatric cardiac nurse, 
geriatric cardiologist, social services, hospital 
dietician) approach for HF patients including 
education, medication review, early DC 
planning, & home f/u by home care & study 
team. 

 X X RR for intervention group trended lower (not statistically 
significant). 

(Table 3 continued on page 45)
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Table 3. (Continued.) 

Citation Design/Level 
of Evidence Intervention 

Intervention Timing 
Intervention Statistically Significant? 

Before During After 

Robertson 
& Kayhko 
(2011) [13] 

RCT (Level II) 

Supportive-educative home f/u for PTs 
diagnosis with MI (first time) by a nurse @ 1st 
or 2nd wk post-DC followed by weekly 
subsequent visits over the next 3 wk.

  X RR for intervention group reduced by half (3 vs. 7 PTs). 

Sinclair et 
al. 
(2005) [14] 

RCT (Level II) Home visit f/u by a nurse for PTs with MI @ 
1-2 wk & @ 6-8 wk post-DC.   X Fewer readmissions for intervention group (p < .05). 

Stewart et 
al.  
(1998) [25] 

RCT (Level II) 

Home-Based Intervention (HBI) that included
nurse visit before DC, followed by home f/u 
visit by nurse & pharmacist @ 1 wk post-DC; 
also included f/u communication to PCP.

 X X HBI group had fewer readmissions (p = .03). 

Wakefield 
et al.  
(2008) [19] 

RCT (Level II) 

Intervention group was subdivided into 
telephone or videophone f/u after 
hospitalization for HF.  Both groups received 
contact 3 times during the first wk & then 
weekly for 11 wk. 

  X 

No significant difference in RR @ 3 & 6 mo; however, 
significant difference of combined intervention groups 
@ 12 mo (p = .04). No difference in time to first 
readmission between groups; however, a significant 
difference when the two telehealth groups (telephone & 
televideo) were combined (p = .02).

Coleman et 
al.  
(2004) [33] 

Quasi-experim
ental (Level 
III) 

Through interaction with a Transition Coach 
(inpatient visit, home visit, & 3 f/u phone calls), 
intervention patients received tools to promote a 
more active role in their care. 

 X X 
The odds ratio of readmission in the intervention group = 
0.52 [95% confidence interval (CI) = 0.28-0.96] @ 30 
days; 0.43 (95% CI = 0.25-0.72) @ 90 days. 

Sala et al. 
(2001) [16] 

Controlled 
trial, not 
randomized 
(Level III) 

Supported Discharge Program for COPD PTs 
which included: use of nebulizers & continuous 
O2 at home, visit by respiratory-trained nurse 
day after DC with f/u visits according to PT 
needs. PT had access during normal working 
hours to nurse.  Lung specialist visited PT 
before DC from program. 

  X 

Readmission rates while PT in supported discharge 
program, within 2 wk after DC from program, and 
greater than 2 wk after DC from program not statistically 
significant between groups. 

Shu et al. 
(2011) [22] 

Prospective 
Experimental 
(non-randomiz
ed) (Level III) 

Post-DC transitional care program which 
includes: disease-specific care plan @ DC, PT 
hotline, scheduled f/u calls, & a hospitalist-run 
clinic. 

 X X Within 30 days, control group had a significantly higher 
rate of readmission & death (p = .021, log rank test). 

Feldman et 
al.  
(2011) 
[20] 

Cohort 
Observational 
(Level IV) 

Intervention included f/u at a multidisciplinary 
HF clinic after hospital DC for newly diagnosed 
patients. 

  X 
After 12-mo of f/u in the HF clinic, 14.32% of patients 
were hospitalized (vs. 29.4% within 6 mo preceding 
admission to the clinic). 

Misky et al. 
(2010) [21] 

Prospective 
Cohort  
(Level IV) 

Timely PCP f/u (within 4 wk. post-DC)   X 

49.2% of patients had timely PCP f/u.  RR for same 
condition was higher for PTs lacking timely PCP f/u (p 
= .05); RR or other care for same condition was higher 
for PTs lacking timely PCP f/u (p = .02); RR for any 
condition was not statistically significant.

Jacob et al. 
(2008) [38] 

Qualitative 
Systematic 
Review  
(Level V) 

10 articles (RCTs, quasi-experimental, 
retrospective reviews, & interpretive studies) 
that assessed the effects of “enhanced discharge 
support” for patients identified as susceptible to 
difficult transition when transitioning from 
acute hospital back to the community.

 X X 

Evidence did indicate support for role of “enhanced 
discharge support” in preventing or delaying 
readmissions for certain diagnoses, such as HF & stroke.  
In addition, those with adequate social support & 
confidence in self-care tend to experience fewer 
readmissions. 

Bull  
(1994) [11] 

Longitudinal, 
Observational 
Study  
(Level VI) 

Elder patients with caregivers discharged home. 
Purpose was to describe community services 
(skilled & unskilled home health) used by 
elders during 2 wk. post-DC. 

  X Findings suggested that elders who received visiting 
nurse (skilled) services are less likely to be readmitted. 

Cardozo & 
Steinberg 
(2010) [12] 

Observational 
Study  
(Level VI) 

Nurse visit up to 3x/wk.; home tele-monitoring 
daily. All patients had home-based case 
management. 

  X 
60 day RR was 13.9%, which was different than 
Outcome Concept System (OCS) national study rate of 
56.4%.

Chang et al. 
(2003) [9] 

Descriptive, 
Retrospective 
(Level VI) 

DC planning program in which RN refers PTs 
to DC Planning nurse who interview PT while 
in the hospital, and prepares DC plan. 

 X  

14-day RR related to total # health professionals visiting 
PT not significant (p > .05); 14-day RR lower when 
visited by SW, home care, hospice (p < .05); 14-day RR 
when visited by nutritionists, DM specialists, PT not 
significant (p > .05). 

Coleman et 
al.  
(2005) [15] 

Descriptive 
(Level VI) 

GNP visited PTs 24-48 hr post-DC to assess the 
pre & post hospitalization medication regimen, 
and study the incidence of & factors related to 
med discrepancies. 

  X 30-day RR was higher for PTs experiencing medication 
discrepancies (p = .04). 

Miranda et 
al.  
(2002) [23] 

Descriptive 
(Level VI) 

Implementation of EB guidelines for HF 
including PT education, & post-DC telephonic 
service for patients across a health system in 
Wisconsin. 

 X X 

Post-implementation results saw a 30-day readmission 
rate decrease from 14% to 6.8%, and 90-day readmission 
rate decrease from 17.5% to 12.5% (both metrics below 
state of Wisconsin benchmarks of 7.5% and 13.2% 
respectively). In addition, results also demonstrated an 
increase in time between hospitalizations.

Russell et 
al.  
(2011) [26] 

Retrospective 
Observational 
(Level VI) 

HF PTs receive transition in care services 
(assessing caregivers to determine need for 
education & support, integrating caregivers 
with care planning team, & improving 
communication between patient/caregiver & 
PCP. 

 X X Pts. receiving transition in care program were 43% less 
likely to be readmitted (p < .01). 

Wright et 
al.  
(2007) [29] 

Observational 
Pilot (Level 
VI) 

118 PTs from a RCT were evaluated for 
progress of study. Intervention involved 
implementation of care management program 
for “at-risk” older adults. APN assessed patient 
& assisted with DC planning. Hospital-based 
interdisciplinary team generated an EB POC.  
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. 

 X X 
After 1 year, showed a decrease in hospital admissions 
per 1000 (pilot did not provide quantification to 
determine magnitude of change). 

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 [7] 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 [8], 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 [9], 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 [10-14] saw either a trend towards 
decreased readmission rates or a statistically significant drop (p = .0 [10], p < .05 [14]) 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 [15] 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 [16] included a post-discharge home visit by a 
respiratory-trained nurse, whereas the other study’s [17] 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 [16] and 60 
days [17], 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 [18]. 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 [19] 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 [12] 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 [20] 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 [21] 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 [22] 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. [23] 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 [24] 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 [25] 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 [26], 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 [27, 28] 
saw a decrease in the readmission rate for the intervention group at 12 months [27] and 90 days [28]; however, the decrease 
was not statistically significant. 

An observational pilot study [29], 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 [30-32], 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 [30] 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 [31] 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 [32] 

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 [1, 33], implemented a care transitions intervention (CTI) in which patients 
interacted with a transition coach during hospitalization and after discharge. One study [33] 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 [1] 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 [34] 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 [35] 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. [36] 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. [37] 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 [38] included 10 studies (RCTs, 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 [39]. 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 [40].   
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