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ABSTRACT

Unplanned readmissions pose a tremendous burden on patients, providers, and payers. A significant proportion of readmissions
are medication-related. Despite the availability of literature regarding hospital-level strategies to reduce readmissions, little has
been written about strategies aimed at medication-related readmissions. We sought to identify successful readmission reduction
strategies by performing a scoping literature review of research published between 2000 and 2017. We identified 21 studies
that met our inclusion criteria. From these studies, we identified 7 components frequently employed as a part of interventions
to reduce medication-related readmissions: discharge planning, discharge education, post-discharge telephone calls, the use
of a professional coordinator with clinical training to administer the intervention, patient education efforts, provider training
efforts, and medication reconciliation. Thirty-eight percent of all the interventions identified were associated with a statistically
significant reduction in readmissions. Of the 7 common intervention components we identified, none were consistently associated
with intervention success in the full sample. However, interventions implemented by inpatient hospitals, in particular academic
medical centers, had a higher success rate than interventions implemented by other providers. We examined a subsample of larger
studies and found that discharge planning and medication reconciliation components were included in most of the successful
interventions. Future research should look beyond simply identifying components included in an intervention and should instead
seek to identify contextual factors that enable or inhibit the success of these components. Research examining discharge planning
and medication reconciliation efforts will be particularly important.
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1. INTRODUCTION

Unplanned hospital readmissions pose a tremendous burden
on patients, providers, and payers. In 2013, it was estimated
that nearly 20% of all hospital admissions resulted in a subse-
quent unplanned readmission within 30 days from discharge.
These readmissions were associated with over $41 billion in
additional costs to the health system.[1, 2] The high proportion
of readmissions prove to be extremely costly and signal a
marked deterioration in the quality of care delivery. In an ef-
fort to improve care quality and decrease the increasing cost

of health care, the Patient Protection and Affordable Care
Act of 2010 instituted the Hospital Readmission Reduction
Program (HRRP), which required the Centers for Medicare
and Medicaid Services (CMS) to impose penalties on hos-
pitals with excess patient readmissions. Since the HRRP
was introduced in 2012, hospitals have incurred nearly $2
billion in penalties, including an estimated $528 million in
the past year.[3] Efforts to reduce readmissions have primar-
ily been aimed at addressing pre- or post-discharge needs,
in the form of patient education, discharge planning, im-
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proved communication with providers, and medication rec-
onciliation.[4] Among the different factors contributing to
unplanned hospital readmissions, medication-related causes,
including adverse drug events, have been studied extensively.
It has been estimated that adverse drug events may account
for 13%-20% of unplanned readmissions, indicating that
medication-related readmissions have significant implica-
tions for patients and providers.[5, 6]

Despite the availability of literature regarding hospital level
strategies to reduce readmissions[4, 7, 8] relatively little has
been written about strategies and guidelines specifically
aimed at reducing medication-related readmissions. Prior
studies have separately conducted and evaluated interven-
tions that are pharmacist-led,[9, 10] nurse practitioner-led,[11]

jointly led by pharmacists and nurses,[12] aimed at improv-
ing communication between providers during care transi-
tion,[13–15] or have identified potential patient or administra-
tive risk factors for medication-related readmissions.[16, 17]

However, no studies have conducted a comprehensive review
of the different types of interventions, including an evalu-
ation of the types of providers initiating interventions, the
components employed by each intervention, and the overall
effectiveness of the intervention. The purpose of this paper
is to identify the different interventions aimed at reducing
medication-related unplanned readmissions and to identify
the characteristics associated with successful reductions in
readmissions.

2. METHODS
We performed a scoping literature review of studies that ex-
amined medication-related causes of hospital readmissions.
Our initial search strategy was to identify studies that ex-
amined the effectiveness of specific interventions as well
as those that identified patient risk-factors for medication-
related readmissions. However, after reviewing the available
literature, the study authors decided to limit the review to
studies that examined interventions alone, since these stud-
ies may better-inform efforts to reduce medication-related
readmissions than studies that identify risk factors. Our
bibliographic search started with three electronic databases,
Scopus, PubMed, and CINAHL, to identify studies that met
our criteria.

2.1 Inclusion criteria
Our search terms included medical sub-heading (MeSH)
terms related to “medication adherence” or “drug-related
side effects”, including “medication compliance”, “medi-
cation nonadherence”, “medication persistence”, “adverse
drug reactions”, “adverse drug events” and “drug side ef-
fects”. To be included in our review, the study had to in-
clude one of these terms along with a term related to patient
readmissions, specifically “hospital readmissions”, “patient
readmissions” or “30-day readmissions”. Additionally, we
restricted our search to studies published in English language,
peer-reviewed journals between 2000 and 2017.

Figure 1. Study selection process for the literature search on interventions to reduce medication-related hospital
readmissions
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2.2 Exclusion criteria
We excluded commentaries, opinion articles, and articles
that only reported study protocols. In addition, we excluded
studies that focused exclusively on pediatric populations or
patients with mental health conditions since interventions
that successfully reduce readmissions among these popula-
tions may not be equally effective if applied to the general
patient population. Studies were also excluded from our re-
view if they did not include a specific intervention program
aimed at reducing hospital readmissions due to medication-
related causes.

Our initial search identified 1,015 articles from all three
databases. The text and abstracts of each article were re-
viewed by one of the study authors to identify duplicates
and to assess whether the identified studies met our review
requirements. Two hundred eighty-four (284) duplicates
and an additional 604 articles were excluded for failure to
meet the inclusion criteria. This left 127 articles for full

text review. Six (6) articles were further eliminated from
our review due to the unavailability of full text, and 39 were
excluded because they did not pertain to medication man-
agement, leaving a total of 82 articles. Finally, we excluded
studies that only examined the risk-factors for medication-
related readmissions or did not examine the effectiveness of
an intervention designed to reduce readmissions. This step
yielded a final total of 21 studies to be included in our review.
Figure 1 shows the flow of article selection.

After reviewing all 21 articles included in the study, the
three study authors conferred to identify specific strategies
or “components” that were commonly used in readmission
reduction efforts and worked collaboratively to develop defi-
nitions for these components. Based on the definitions, two
of the study authors independently categorized the interven-
tions employed in each article into its individual components.
When the authors disagreed they met and discussed the inter-
vention until consensus was reached.

Table 1. Detailed definitions of intervention components
 

 

Intervention component Description  

Discharge planning 
Occurs when a clinician works with multiple members of the care team from different disciplines to 
develop a plan for the patient’s post-discharge care and medication regimen.  

Discharge education 
Provided prior to hospital discharge.  Discharge education may be related to treatment, medications and 
the importance of adherence to the prescribed regimen.  It may be provided by the physician, nurse, 
pharmacist or any other designated provider on the care team.   

Post-discharge phone call 
Post discharge phone call- phone calls made to patient anywhere from 24 hours to 14 days following 
discharge.  Goal is to ensure that patient understands and adheres to all aspects of the medication 
regimen.   

Use of a professional 
coordinator 

May include a nurse, advanced practice clinician, pharmacist or physician working to coordinate care 
following patient discharge from the hospital. The professional coordinator acts to improve 
communication between clinicians caring for patients in an acute care setting and those providing care 
outside the hospital.  The professional coordinator may be based in the hospital or in the community.   

Patient education and 
counseling 

This involves educating the patient or an informal caregiver about the patient’s treatment, medications 
or the importance of adherence to the prescribed regimen. This is similar to discharge education except 
it occurs after the patient has been discharged.   

Provider education 
Goal is to teach physicians, nurses and other individuals in the care team to recognize their roles within 
the interdisciplinary team, to ensure safe patient transitions across the care continuum, and/or to 
educate patients regarding the importance of following the prescribed treatment regimen.   

Medication reconciliation 
Interventions that offer some enhancement to the medication reconciliation provided as usual care. This 
can occur either at the time of hospital discharge, at the time of admission or during post-discharge 
follow-up care.   

 

3. RESULTS

3.1 Characteristics of interventions
The 21 studies we reviewed evaluated the success of inter-
vention programs designed to address medication-related
determinants of hospital readmissions. Within our sample of
studies we identified 7 commonly employed components of
interventions for reducing medication-related readmissions:

discharge planning, discharge education, post-discharge tele-
phone calls, the use of a professional coordinator with clini-
cal training to administer the intervention, patient education
efforts, provider education efforts, and medication reconcil-
iation. Detailed descriptions of each of these intervention
components are provided in Table 1. These categories are
similar to the intervention elements identified in literature
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reviews targeting all causes of readmissions, rather than just
targeting medication-related causes.[4, 18]

Of the 21 sample studies, only two[19, 20] had a single inter-
vention component, while 12 studies included four or more
intervention components.[21–32] Several of the intervention
components were employed in many of the studies we ex-
amined. Discharge planning (used in 7 studies) and provider
education (used in 2 studies) were the least-often used inter-
vention components.

3.2 Program effectiveness
Only 8 of the 21 interventions (38%) studied resulted in sta-
tistically significant reductions in readmission rates while the
majority of interventions were not associated with a statisti-
cally significant decrease in medication-related readmissions.
The observed heterogeneity in outcomes is consistent with
what similar literature reviews have found.[9, 10] Table 2 pro-
vides a list of studies of effective interventions and the char-
acteristics of those interventions. Table 3 describes studies
of ineffective interventions.

Table 2. Interventions associated with statistically significant reduction in medication-related hospital readmissions

 

 

 

Author (Year) List of intervention components 
Number of 
intervention 
components 

Intervention 
group size 

Study site 

Crotty et al. 
(2004) 

 Use of pharmacist as professional coordinator 

 Pharmacist-led medication reconciliation 
2 56 

3 public hospitals in 
Australia 

Tuso et al. 
(2014) 

 Post-discharge phone call 

 Patient education and counseling 
2 693 

13 Kaiser 
Permanente 
hospitals, USA 

Warden (2014) 

 Discharge planning 

 Discharge education 

 Post-discharge phone call 

 Use of pharmacist as professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

6 35 
Academic medical 
center, USA 

Arnold et al. 
(2015) 

 Use of pharmacist as professional coordinator 

 Pharmacist-led medication reconciliation 
2 98 

Outpatient teaching 
clinic 

Balling et al. 
(2015) 

 Discharge planning 

 Discharge education 

 Use of pharmacist as professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

5 1,058 
Academic medical 
center, USA 

Blee et al. 
(2015) 

 Discharge education 1 208 
2 academic medical 
centers, USA 

Blagburn et al. 
(2016) 

 Discharge planning 

 Discharge education 

 Use of pharmacist as professional coordinator 

 Pharmacist-led medication reconciliation 

4 418 
Academic medical 
center, UK 

Phatak et al. 
(2016) 

 Discharge planning 

 Discharge education 

 Post-discharge phone call 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

5 137 
Academic medical 
center, USA 

Unfortunately, there are few obvious differences between
the interventions associated with significant reductions in
readmissions and those that were not. Interventions in both
groups frequently employed a professional coordinator and

involved medication reconciliation efforts. Both groups in-
cluded interventions with only one or two components as
well as more comprehensive interventions.
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Table 3. Interventions not associated with statistically significant reduction in medication-related hospital readmissions

 

 

 

Author (Year) List of intervention components 
Number of 
intervention 
components 

Intervention 
group size 

Study site 

Hyrkas et al. 
(2012) 

 Discharge education 

 Provider education 
2 205 

600 bed hospital, 
USA 

Bonnet-Zamponi 
et al. (2013) 

 Discharge planning 

 Discharge education 

 Use of physician as a professional coordinator 

 Patient education and counseling 

 Physician-led medication reconciliation 

5 317 
6 acute care 
hospitals, USA 

Marusic et al. 
(2013) 

 Discharge education 1 80 
Academic medical 
center, Croatia 

Eisenhower 
(2014) 

 Use of pharmacist as a professional coordinator 

 Pharmacist-led medication reconciliation 
2 25 

800 bed community 
teaching hospital, 
USA 

Linden et al. 
(2014) 

 Discharge education 

 Post-discharge phone call 

 Use of nurse as a professional coordinator 

 Patient education and counseling 

4 253 
2 community 
hospitals,  USA 

Soong et al. 
(2014) 

 Post-discharge phone call 

 Patient education and counseling 
2 114 

Academic medical 
center, Canada 

Vinluan et al. 
(2014) 

 Discharge education 

 Post-discharge phone call  

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

4 7 
Community teaching 
hospital, USA 

Gilmore et al. 
(2015) 

 Discharge planning 

 Discharge education 

 Post-discharge phone call 

 Patient education and counseling 

 Provider education 

 Pharmacist-led medication reconciliation for complex cases 

6 Not reported 
Academic medical 
center, USA 

Kalista et al. 
(2015) 

 Post-discharge phone call 

 Use of community pharmacist as a professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

4 10 
Home health agency, 
community 
pharmacy, USA 

Budiman et al. 
(2016) 

 Discharge planning 

 Discharge education 

 Use of physician as a professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

5 40 
Academic medical 
center, USA 

Frail et al. (2016) 

 Post-discharge phone call 

 Use of community pharmacist as a professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

4 18 

92 bed rural 
community hospital, 
retail community 
pharmacy, USA 

Miller et al. 
(2016) 

 Post-discharge phone call 

 Use of pharmacist as professional coordinator 

 Patient education and counseling 

3 314 
US hospital 
(additional detail not 
provided) 

Patton et al. 
(2017) 

 Post-discharge phone call 

 Use of community pharmacist as a professional coordinator 

 Patient education and counseling 

 Pharmacist-led medication reconciliation 

4 9 
60 bed rural hospital 
and community 
pharmacy, USA 
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3.3 Site of care
Most of the interventions studied were implemented within
the inpatient setting. Interventions implemented in academic
medical centers (AMCs) seem slightly more likely to be
successful. Five (5) of the 8 effective interventions were
implemented in AMCs while only 5 of the 13 ineffective
interventions were implemented in AMCs. In addition to
the interventions we identified that were implemented by
inpatient facilities, we also identified 4 interventions estab-
lished by other types of providers. One (1) of these inter-
ventions[33] was successful. This intervention was based in
a large outpatient teaching clinic. Of the other 3 interven-
tions initiated by non-hospital providers, 2 were community
hospital-community pharmacy partnerships,[29, 30] while 1
was a partnership between a home health agency and a com-
munity pharmacy.[28] These 3 interventions were not associ-
ated with a statistically significant reduction in readmissions.
However, this could have been because these studies each
had small sample sizes (ranging from 9-18 patients).

3.4 Subgroup analysis of large studies
Because many of the studies included in our research had
small sample sizes and likely lacked the power to detect a
statistically significant effect, we also performed a subgroup
analysis in which we only included studies with an inter-
vention group size of 85 or more patients. This reduced the
number of studies in this subgroup to 11. Of these 11 studies,
6 found statistically significant declines in readmissions for
the interventions studied while 5 did not. The inclusion of
medication reconciliation as an intervention component was
one of the clearest factors distinguishing successful from
unsuccessful interventions. Four of the 6 successful inter-
ventions included a medication reconciliation component
whereas only 1 of the unsuccessful interventions included
medication reconciliation. In all successful interventions,
medication reconciliation was led by a pharmacist. Similarly,
discharge planning was present in a higher percentage of
successful interventions than unsuccessful ones. Three of
the 6 successful interventions included discharge planning
compared to one of the 5 unsuccessful ones.

Other intervention components (discharge education, inclu-
sion of post discharge phone calls, the use of a professional
coordinator and patient education efforts) were relatively
prevalent in both successful and unsuccessful interventions.
For instance, 4 of the 6 successful studies included a dis-
charge education component, but 3 of the 5 unsuccessful
studies did as well. Similarly, 2 of 6 successful studies in-
cluded a post-discharge phone call but 3 of the 5 unsuccessful
studies also included post-discharge phone call. Half of the
successful and 3 of the 5 unsuccessful studies included a

professional coordinator.

4. DISCUSSION
One of the most striking results of our study is the similarity
between the strategies used in the successful interventions
and the strategies used in the unsuccessful ones. This sug-
gests that contextual and organizational factors may be more
important in an intervention’s success than the intervention’s
structural elements. For instance, it may be the case that the
content of a post-discharge telephone call and the personality
of the individual making the call are more important to a
program’s success than whether or not it includes a post-
discharge telephone call. Unfortunately, many of the articles
included in our study offered limited detail on the contextual
aspects of their interventions. One result of our review is that
future research in readmission reduction could benefit from
qualitative designs or expertise from implementation science
to identify the critical characteristics of an intervention that
result in success or failure. At present, the literature eval-
uating medication-related readmission reduction programs
may be a useful guide for clinicians working to establish new
programs, but it should be complemented by interviews with
professionals who have experience managing successful pro-
grams at similar institutions. One reason for the wide variety
of successful structures may be that, even though the target of
these interventions was narrowly-defined (medication-related
readmissions), studies differed in a number of characteris-
tics. These included the target population, which ranged
from a broadly defined population (for instance, all patients
discharged from a specific medical-surgical unit) to very
narrowly defined populations (for instance, patients who re-
ceived a cardiac stent). It is possible that some strategies
are more or less effective for different patient populations.
Future work should consider clinical differences in patient
populations, particularly clinical complexity and the pres-
ence of multiple comorbidities, and how these differences
may affect the efficacy of studied interventions. In addition,
it is likely that factors like a patient’s social support sys-
tems play an important but understudied role in intervention
effectiveness.

Studies also differed in terms of the exact readmission mea-
sure, both the time associated with readmission (ranging
from 30 to 180 days from discharge) and the reason for read-
mission (e.g., all cause readmissions vs. readmissions for a
specific condition) and these different outcomes could have
contributed to the inconsistency with which certain interven-
tions were found to be effective. Studies also varied in the
health system in which the intervention was taking place (US
hospital vs. international hospital, AMC vs. community hos-
pital). The variety of health system contexts in which studies
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took place is particularly challenging since most studies esti-
mated the effects of the intervention using either a concurrent
or historical control. Usual care and customary discharge
processes varied by context, though many articles provided
little information on these factors. The effect of a particular
intervention component likely depends on the usual care to
which it is compared. For instance, the effect of an additional
post-discharge phone call, may be minimal when compared
to a typical discharge process that includes pre-discharge
counseling with a pharmacist but substantial when compared
with a discharge process that includes less comprehensive
medication counselling. One theme that did emerge from
our review is that interventions undertaken by AMCs seem
more likely to be successful than those undertaken by smaller
hospitals or those interventions housed outside of acute-care
facilities. This is somewhat surprising given the communi-
cation challenges posed by AMCs’ size and organizational
complexity, as well as the clinical complexity of the patients
treated in AMCs. The success of interventions undertaken
by AMCs may be a result of these facilities having more
pharmacy resources than community hospitals or because
AMCs tend to adopt more advanced pharmacy practice mod-
els.[34] Future research may examine differences between
interventions implemented in AMCs and those instituted in
other settings to identify ways that successful AMC-based
interventions could be adapted to other facilities.

Issues in assessing intervention success
Our study classified interventions as successful or unsuccess-
ful based on whether the studied intervention was associated
with a statistically significant reductions in readmission rates.
While this is a rigorous criterion, its use as a measure of inter-
vention success is problematic for several reasons. Many of
the studies examining interventions that did not reduce read-
missions cited other benefits of the interventions, particularly
in measures of potential readmission causes. For example,
one study describes an intervention to improve patient coun-
selling that resulted in improved medication adherence, but
did not produce a statistically significant reduction in read-
missions.[20] Similarly, another study describes an interven-
tion that successfully improved medication adherence and
literacy but produced a reduction in readmissions that failed
to meet the criteria of statistical significance.[32] In addition,
many of the interventions were tested on a small sample of
patients making statistical significance more difficult to attain.
Several of these studies were likely published with the intent
of being proof of concept case studies or to demonstrate a
new care model was feasible rather than to truly evaluate its
effectiveness.[26, 27] When we limited our sample to studies
with larger samples, we found more definitive results. In

particular, medication reconciliation and discharge planning
were present in far more of the successful interventions than
the unsuccessful ones, suggesting that these may be critical
components to include in interventions designed to reduce
medication readmissions. This finding also highlights one of
the challenges for researchers hoping to produce findings that
inform practice. On one hand, it appears that relatively large
studies are required to rigorously evaluate an intervention’s
success in reducing readmissions. On the other, larger studies
may make it more challenging for researchers to collect infor-
mation about the contextual elements of an intervention (for
example, an individual pharmacist’s process for medication
reconciliation) and we believe these contextual elements are
critical in determining the success of a particular intervention
component.

5. CONCLUSIONS

Readmission reduction continues to be a pressing problem
for health systems seeking to avoid Medicare penalties and
improve the quality of care they offer patients. The body
of literature on efforts to reduce medication-related hospital
readmissions is growing and providers implementing inter-
ventions to address medication-related readmission factors
seem to be using a relatively consistent set of intervention
components. When we considered all the relevant literature,
none of these components have emerged as being consistently
associated with measurable reductions in readmissions. How-
ever, our analysis of a subsample of larger studies suggested
that pharmacist-led medication reconciliation and discharge
planning may be critical components of programs addressing
medication-related causes of readmissions. In the future,
researchers and program managers should work to identify
the contextual factors critical to intervention success and to
understand how successful interventions established in aca-
demic medical centers can be adapted to other sites of care.
The findings of this review will benefit clinicians and man-
agers designing programs to reduce medication-related read-
missions, policymakers seeking to understand how providers
are responding to the incentives posed by the HRRP, and
researchers examining readmission reduction efforts.
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