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Background: Evidence shows that suboptimum handovers at hos-
pital discharge lead to increased rehospitalizations and decreased
quality of health care.

Purpose: To systematically review interventions that aim to im-
prove patient discharge from hospital to primary care.

Data Sources: PubMed, CINAHL, PsycInfo, the Cochrane Library,
and EMBASE were searched for studies published between January
1990 and March 2011.

Study Selection: Randomized, controlled trials of interventions that
aimed to improve handovers between hospital and primary care
providers at hospital discharge.

Data Extraction: Two reviewers independently abstracted data on
study objectives, setting and design, intervention characteristics,
and outcomes. Studies were categorized according to methodolog-
ical quality, sample size, intervention characteristics, outcome, sta-
tistical significance, and direction of effects.

Data Synthesis: Of the 36 included studies, 25 (69.4%) had sta-
tistically significant effects in favor of the intervention group and 34
(94.4%) described multicomponent interventions. Effective inter-
ventions included medication reconciliation; electronic tools to fa-

cilitate quick, clear, and structured summary generation; discharge
planning; shared involvement in follow-up by hospital and commu-
nity care providers; use of electronic discharge notifications; and
Web-based access to discharge information for general practitio-
ners. Statistically significant effects were mostly found in reducing
hospital use (for example, rehospitalizations), improvement of con-
tinuity of care (for example, accurate discharge information), and
improvement of patient status after discharge (for example,
satisfaction).

Limitations: Heterogeneity of the interventions and study charac-
teristics made meta-analysis impossible. Most studies had diffuse
aims and poor descriptions of the specific intervention components.

Conclusion: Many interventions have positive effects on patient
care. However, given the complexity of interventions and outcome
measures, the literature does not permit firm conclusions about
which interventions have these effects.
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When a patient’s transition from the hospital to home is
suboptimum, the repercussions can be far-reaching—

rehospitalization, adverse medical events, and even death
(1). Several studies over the past decade have identified
deficits in communication and information transfer be-
tween hospital and primary care providers (2–6). Ineffec-
tive handovers at hospital discharge seriously impede the
quality and safety of patient care. Forster and colleagues (7)
demonstrated that 1 in 5 patients has an adverse event after
being discharged. Approximately 62% of these adverse
events, which ranged from serious laboratory abnormalities
to permanent disabilities, could have been prevented or alle-
viated (7). Inadequate handovers at hospital discharge also
lead to unanticipated rehospitalizations (5, 8) and overwhelm
emergency departments with unplanned visits (9).

The need for effective patient discharge from the hos-
pital is increasing because of the rising number of transi-
tions of elderly and chronically ill patients between various
health care institutions, the trend toward shorter hospital
stays, and the growing effort to deliver care in the commu-
nity (10–13). Despite the increasing awareness of the need
to improve handovers from hospital to primary care pro-
viders (1, 6), a comprehensive evaluation of the effective-
ness of interventions is lacking. A review by Kripalani and
colleagues (6) focused on the prevalence of deficits in com-
munication and information transfer between hospital and
primary care physicians and the effectiveness of interven-

tions. However, the review included only 3 randomized,
controlled trials (RCTs).

Hansen and colleagues (14) recently reviewed the ef-
fect of interventions on 1 specific outcome (the reduction
of rehospitalizations within 30 days) and showed that no
intervention was regularly associated with reduced rehospi-
talizations if implemented alone. Other reviews mainly ex-
amined the effect of 1 specific type of intervention at hos-
pital discharge (15, 16) or interventions that sought to
improve handovers in the hospital (17, 18), in specific pa-
tient groups (19), at referral (20), and among care provid-
ers and patients and their relatives (21–23). The aim of this
study is to systematically review interventions that were
tested in RCTs and that aimed to improve patient han-
dovers from hospital to primary care and to evaluate the
overall effects of these interventions.
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METHODS

Data Sources
We searched for English-language studies published

between 1990 and 1 March 2011 using the following full-
text databases: PubMed (including MEDLINE), CINAHL,
PsycInfo, the Cochrane Library, and EMBASE. Appendix
Table 1 (available at www.annals.org) provides a detailed
listing of search terms. The references of the selected stud-
ies were manually checked to identify additional relevant
studies that were missed in the database search.

Study Selection
Two reviewers independently assessed inclusion eligi-

bility of the retrieved studies using the search strategy. The
initial selection for inclusion was based on the title and
abstract of the study. When the title and abstract provided
insufficient information to determine the relevance, a full-
text copy of the article was retrieved and reviewed. For the
final selection, a full-text copy of the study was examined
to determine whether it fulfilled the inclusion criteria. Dis-
agreement about inclusion was solved by discussion. When
no consensus could be achieved, a third reviewer made the
final decision. Each study had to meet 4 criteria to be
included in this review. First, it had to be an RCT that was
published between January 1990 and 1 March 2011 as a
full-text article or dissertation with an English-language
title and abstract. Second, it had to examine patients and
care providers involved in the transition of care from hos-
pital to primary care or home care. Studies that involved
patients with a psychiatric diagnosis, patients younger than
18 years, and pregnant women were excluded. Third, it
had to have an intervention explicitly describing 1 or more
components that aimed to improve the handover of care
between hospital and primary care providers during hospi-
tal discharge (before, during, or after physical transition of
the patient) within country borders. Fourth, it had to have
at least 1 outcome measure addressing the quality or safety
of the handover process or outcomes of handovers within
the first 3 months after discharge from the hospital. Studies
that examined only health care service expenditures and
costs were excluded.

Quality Assessment of Methods
After study search and selection criteria were discussed

and agreed on, 2 reviewers independently assessed the
methodological quality of the full-text studies and dis-
cussed the results for consensus. The Cochrane Group’s
predesigned table (24) was used and modified to ensure
standardized scoring. Methodological quality was assessed
on the basis of selection bias (method of randomization,
allocation concealment, and inclusion and exclusion crite-
ria specified and similarity of groups at baseline), perfor-
mance bias (assessors blinded to outcome), attrition bias
(studies that described characteristics of participants lost to
follow-up or were intention-to-treat analyses), and detec-
tion bias (power calculation and valid outcome measures).
The blinding of participants in the studies was not in-

cluded as a quality criterion because it is impossible to
adequately blind participants in the complex social inter-
ventions included in this review. The decision about
whether the criteria were fulfilled was resolved by discus-
sion. Studies scored 1 point for each fulfilled criterion. If
assessment was impossible, the quality element under consid-
eration was labeled “not possible.” If information was inade-
quate or unknown, the decision was labeled “unknown.”
Studies were excluded if they scored 3 points or fewer.

Data Extraction
Each article that met study eligibility criteria was in-

dependently abstracted by 2 reviewers using a standardized
form modified from a checklist developed by Grimshaw
and colleagues (25). The data extracted from the studies
comprised a description of objectives, design, participants,
intervention, and effect measures. Any disagreement was
resolved by discussion among the reviewers, and a final
decision was made by the third reviewer.

Data Synthesis and Analysis
We organized study outcomes in tabular form and

made a qualitative assessment based on the methodological
quality, sample size, intervention characteristics, outcome,
statistical significance, and direction of effects observed.
The interventions were classified on the basis of the com-
ponents of the intervention that aimed to improve dis-
charge handover. The classification was adapted from the
definition of continuity of care by Hellesø and colleagues
(3), consisting of the following elements that determine
quality and safety of handovers between hospital and pri-
mary care providers: information (the quality of informa-
tion that is exchanged between hospital and primary care
providers in terms of completeness, accuracy, and clarity),
coordination of care (the quality of assessment, planning, and
organization of follow-up services and needs), and communi-
cation (the quality of exchanging information in terms of per-
sonal and direct contact, accessibility, and timeliness).

Role of the Funding Source
The Framework Programme of the European Com-

mission, European Union, provided funding for the study.
The funding source did not participate in study concep-
tion, data collection, analyses, manuscript preparation, the
decision to submit the manuscript for publication, or any
other part of the study.

RESULTS

Search Results
Our initial search identified 1162 citations (Figure), of

which 870 were in PubMed, 115 were in CINAHL, and
177 were in PsycInfo. The title and abstract scan resulted
in 48 papers that, at first glance, met the inclusion criteria
or raised doubt. Fifteen papers were excluded after full-text
scan, and 2 more were excluded on the basis of poor meth-
odological quality scores of 3 or less (26, 27). One addi-
tional paper was identified by manual review of the
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reference lists of the original 48 papers. A search in the
Cochrane Library and EMBASE resulted in 4 more papers
that met our inclusion criteria and quality assessment cri-
teria. Thus, the final set consisted of 36 published studies
that underwent full-text abstraction. Because of heteroge-
neity of the study designs, participants, and outcome mea-
sures, meta-analysis was not possible.

Methodological Quality
Overall methodological quality of the studies (Appen-

dix Table 3, available at www.annals.org) was relatively
high: Scores ranged from 2 to 9 (mean fulfilled criteria
[�SE], 6.8 � 1.7). Application of the quality assessment
criteria also demonstrated several limitations. In 12 of the
36 included studies (33.3%), assessors were not blinded to
outcome, and in 10 of the studies (27.8%), blinding status
was unclear. In 10 studies (27.8%), the intervention and
control groups were not similar at baseline. Ten studies
(27.8%) did not report the characteristics of participants
lost to follow-up. Nearly half of the studies (44.4%; 16
studies) involved an intervention group of fewer than 100
participants.

Characteristics of Included Studies
Appendix Table 2 (available at www.annals.org) sum-

marizes the characteristics of the included studies, stratified
by outcome. The main population of the studies consisted
of elderly patients (in 18 studies) with various diagnoses
(general medical, surgical, heart failure, geriatric, stroke,
and breast cancer). Patients were discharged from acute,
general medical, cardiac, surgical, and long-stay service
from various types of hospitals (urban care, secondary care,
tertiary care, teaching, and university-affiliated). The sam-
ple size ranged from 20 to 1098 participants for the inter-
vention groups and from 14 to 1107 participants for the
control groups.

The studies reported various outcomes (Tables 1 and
2). Most studies reported 1 or more outcomes related to
hospital use (28, 32, 35, 36, 39, 40, 42, 45–51, 54, 55, 57,
60, 62, 63), continuity of care (28, 29, 31, 33, 35, 37,
39–41, 44–47, 49, 52, 57–59, 61), and patient status (30,
32, 33, 35, 40, 42, 43, 45, 46, 51–59, 62). Other studies
reported 1 or more outcomes related to errors, near-misses,
and adverse events (30, 31, 34, 37, 38, 45, 47, 49); use of
primary care (35, 44, 48, 57); health care provider status
(37, 58); and caregiver status (52, 53).

Intervention Characteristics of Included Studies
All but 2 studies (29, 39) had multicomponent inter-

ventions that used a comprehensive program, model, pro-
tocol, information and communication technology, or a
liaison with a range of specific activities and tools. Table 3
provides a more descriptive overview of the intervention
characteristics. Furthermore, 26 studies consisted of inter-
ventions performed by designated care providers (for exam-
ple, case managers, liaisons, or multidisciplinary teams) us-
ing aspects of case management. The interventions were
applied only during hospitalization (2 studies), at discharge

Figure. Summary of evidence search and selection.

References retrieved by database search
(n = 1162)

PUBMED: 870
CINAHL: 115
PsycInfo: 177

Reviewed title and abstract of unique
studies using the algorithm of inclusion

(n = 1047)

Excluded duplicate references
(n = 115)

Included studies (n = 36)

Full-text studies reviewed
using the algorithm of inclusion

(n = 48)

Excluded 
(n = 999)

Methodology full-text studies on
using quality checklist

(n = 33)

Excluded 
(n = 15)

Included studies 
(n = 31)

Excluded 
(n = 2)

Included studies before additional
database search

(n = 32)

Included study
after snowballing

(n = 1)

Included studies after an additional
database search in Cochrane Library
(1371 hits) and EMBASE (1041 hits),

title and abstract scan, full-text
review, and methodology

review of references
(n = 4)
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(5 studies), after discharge (6 studies), or a combination of
2 stages (14 studies) or all 3 stages (7 studies). For 2 stud-
ies, this was unclear (37, 44).

Specific Components of Effective Interventions
Statistically significant effects in favor of the interven-

tion group in 1 or more outcomes were found in 25 of the
36 studies reviewed (Appendix Table 2 and Table 2). Fur-
ther details about the effects of the interventions are given
in Appendix Table 2.

Information Shared Between Providers

Fourteen of the 22 studies examining an intervention
with a focus on improving the quality of the information
exchanged at discharge showed a statistically significant im-
provement in continuity of care (33, 35, 40, 44, 46, 47,
49, 58, 61); hospital use (35, 36, 40, 45, 49, 51, 63);
patient status (33, 35, 40, 43, 46, 51, 63); errors, near-
misses, or adverse events (45, 47); and primary care use
(35). In these 14 studies, the activities related to improving
the quality of the information exchanged involved medica-

tion reconciliation by a hospital pharmacist, study pharma-
cist, liaison pharmacist, or community pharmacist (35, 36,
43, 45, 47, 49); medical information reconciliation with-
out a pharmacist (33, 40, 46, 51, 63); electronic templates
as the primary method of information sharing (45, 46);
database-generated discharge summaries comprising struc-
tured formats to organize information (61); clinical deci-
sion support, alerts for pending results, and online refer-
ence information (33); and such other tools as pick lists for
standard drug doses and required fields to facilitate quick,
clear, and structured data entry (33).

Coordination of Care

Twenty of the 27 studies examining an intervention
with a focus on improving coordination of care showed a
statistically significant improvement in continuity of care
(31, 33, 35, 40, 44, 46, 49, 52, 58, 59), hospital use (35,
36, 40, 48, 49, 51, 55, 60, 63), patient status (32, 33, 35,
40, 43, 46, 51, 53–55, 59, 63), and primary care use (35).
These studies described such intervention activities as or-
ganizing postdischarge services or follow-up (35, 46, 48,
53, 54, 60); a discharge planning protocol (the mandate to
discharge patients without the need for physician input or
written orders) (40); early assessment of follow-up needs
and resources (32, 48, 54); negotiated postoperative in-
volvement by hospital-based nurses with community care
providers (52); general practitioner (GP) input into dis-
charge planning (59); postdischarge check for follow-up
needs, adjustments, and arrangements (31, 54); and cre-
ation of a discharge plan containing follow-up needs and
arrangements and planned appointments and recommen-
dations (35, 46, 48, 51, 53, 60, 63).

Communication

Twenty-two of the 31 studies examining an interven-
tion with a focus on improving communication showed a
statistically significant improvement in continuity of care
(29, 33, 35, 39, 44, 46, 47, 49, 52, 58, 59, 61), hospital
use (35, 36, 45, 48, 49, 51, 60, 63), patient status (33, 35,
43, 46, 51, 53–55, 59, 63), and primary care use (35).
Studies explicitly described interventions with a liaison
nurse or liaison pharmacist to improve communication
with community care providers (43, 47, 52, 53) and the
use of fax (33, 35, 36, 46, 47, 49, 52) or e-mail (29, 45) to
transmit discharge summaries, plans, and other relevant
information in a timely manner (for example, on the day of
discharge). Afilalo and colleagues (44) and Tripp (39) de-
scribed electronic notifications to inform GPs about pa-
tient hospital visits and available discharge information,
respectively, and to give them Web-based access to dis-
charge information (for example, planning and medication
regimen). Rutherford and Burge (58) described use of a
personal invitation by telephone for GPs to visit the hos-
pital at patient admission or to telephone hospital staff for
assistance in discharge planning. Harrison and associates

Table 1. Classification of Outcome Measures Used in
Included Studies

Outcome Examples of Specific Outcome Measures Used
in Studies

Hospital use Postdischarge rehospitalizations
Unplanned rehospitalizations
Hospitalizations
ED visits
Length of hospital stay

Continuity of care* GP knowledge of patient’s hospital experiences
Completeness of discharge summary
Timeliness of discharge summary receipt by GP
Medication reconciliation
Better patient management by GPs

Patient status Quality of life
Satisfaction
Perception of discharge preparedness
Self-perceived medication understanding
Medication adherence
Functional ability
Death

Errors/near-misses/adverse
events†

Mismatch in drug name, dose, or frequency
prescribed in discharge letter and by GP

Medication discrepancies (between hospital and
community pharmacy records)

Preventable adverse outcomes/events
Medication prescription error
Any medication discrepancy

Primary care use Follow-up visits by GP
More actions initiated by GP on receipt of

information
Health care provider status GP confidence in management of patients’

future problems
Hospital staff satisfaction with method of

summary generation
Caregiver status Caregiver strain related to care provision

ED � emergency department; GP � general practitioner.
* Adapted from the definition by Hellesø and colleagues (3) (outcomes that relate
to the quality of information, communication, and coordination of care).
† Unintended occurrences in handover of care potentially causing harm to the
patient (prospectively and retrospectively registered).
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(55) described telephone outreach from hospital to home
care (within 24 hours after discharge) to notify the primary
contact for follow-up consultation, whereas Wells and col-
leagues (52) described a mobile telephone hotline ensuring
24-hour access to a breast care nurse. Other common ef-
fective handover activities were face-to-face meetings in the
community or hospital (49, 51, 54, 63), case conferences
by telephone (63), or both (60).

DISCUSSION
To our knowledge, this is the first systematic review of

RCTs evaluating the effects of interventions to improve
patient handovers between hospital and primary care pro-
viders at discharge. Our systematic review of the literature

found that most interventions (34 of 36) were multicom-
ponent and most studies (25 of 36) had statistically signif-
icant effects in favor of the intervention group in 1 or more
outcomes.

We found that efforts are primarily aimed at facilitat-
ing the coordination of care and communication between
hospital and primary care providers and pharmacists. Lim-
ited evidence suggests that effective discharge interventions
consist of components or activities that focus on structur-
ing and reconciling discharge information, coordinating
follow-up care, and direct and timely communication be-
tween providers. Discharge interventions were mainly ef-
fective for reducing hospital use (for example, rehospital-
izations or emergency department visits), aspects that

Table 2. Types of Outcomes and Statistical Significance of Effects, by Studied Interventions

Intervention (Reference) Outcome

Hospital
Use

Continuity
of Care*

Patient
Status

Errors/
Near-Misses/
Adverse
Events†

Primary
Care
Use

Health
Care
Provider
Status

Caregiver
Status

Geriatric floating interdisciplinary transition team (28) � �

Delivery of electronic discharge summary by e-mail (29) �‡
Clinical pharmacist discharge service (30) � �

Comprehensive discharge follow-up (31) �‡ �‡
Interdisciplinary intervention program (32) � �‡
Software-assisted hospital discharge: computerized physician order entry (33) �‡ �‡
Software-assisted hospital discharge: computerized physician order entry (34) �

Reengineered hospital discharge program (35) �‡ �‡ �‡ �‡
Supplemental care bundle (36) �‡
Electronic discharge summary program (37) � � �

Computerized medication reconciliation tool and process redesign (38) �

Notification to inform GPs of discharge summary documentation (39) � �‡
Nurse-driven, evidence-based discharge planning protocol (40) �‡ �‡ �‡
Enhanced medication discharge plan (41) �

Stroke discharge care case management (42) � �

Community liaison pharmacy service (43) �‡
Standardized Web-based communication system between GPs and ED (44) �‡ �‡
Enhanced pharmacist counseling and follow-up (45) �‡ � � �‡
Hospital-coordinated discharge care plan (46) � �‡ �‡
Hospital-based community liaison pharmacy service (47) � �‡ �‡
Comprehensive Geriatric Assessment and multidisciplinary intervention (48) �‡ �

Pharmacist transition coordinator (49) �‡ �‡ �

Intensive community nurse–supported discharge program (50) �

APN-directed discharge planning and home follow-up protocol (51) �‡ �‡
Nurse-led early discharge (52) �‡ � �

Case management and post–acute care program (53) �‡ �

Comprehensive follow-up home visits (54) � �‡
Hospital-to-home transitional care model (55) �‡ �‡
Extended stroke service unit with early supported discharge (56) �

Pharmacy discharge plan (57) � � � �

Personal invitation to GPs to visit or contact hospital and a special discharge
summary (58)

�‡ � �

GP input into discharge planning (59) �‡ �‡
APN-centered comprehensive discharge planning and home follow-up

protocol (60)
�‡

Database-generated discharge summaries (61) �‡
Postdischarge geriatric assessment (62) � �

Comprehensive multidisciplinary treatment strategy (63) �‡
Total 20 19 19 8 4 2 2

APN � advanced practice nurse; ED � emergency department; GP � general practitioner.
* Adapted from the definition by Hellesø and colleagues (3) (outcomes that relate to the quality of information, communication, and coordination of care).
† Unintended occurrences in handover of care potentially causing harm to the patient (prospectively and retrospectively registered).
‡ Outcome with statistically significant effect in favor of the intervention group.
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Table 3. Intervention Characteristics

Study, Year (Reference) Intervention Relevant Actions

Arbaje et al, 2010 (28) Geriatric floating interdisciplinary
transition team

Patient discharge needs assessment with case manager and rehabilitation therapists; 1-page
summary of hospitalization and care plan faxed to GP

Chen et al, 2010 (29) Delivery of electronic discharge
summary by e-mail

Discharge summaries sent by e-mail

Eggink et al, 2010 (30) Clinical pharmacist discharge service Review of discharge medication; communicating prescribing errors to the cardiologist;
giving patients information; preparation of a written overview of the discharge
medication and communication to both the community pharmacist and the GP about
this medication

Rytter et al, 2010 (31) Comprehensive discharge follow-up Structured home visits by GP and district nurse; checking discharge letter for follow-up
needs, adjustments, and arrangements

Shyu et al, 2010 (32) Interdisciplinary intervention program Predischarge assessment of resources and needs; organization of follow-up (referrals), if
needed

Graumlich et al, 2009 (33,
34)*

Software-assisted hospital discharge:
computerized physician order entry

Clinical decision support; required fields; use of pick lists; standard drug doses; alerts (e.g.,
pending results at discharge); reminders; online reference information; reconciliation of
information (medication); discharge documents automatically generated and sent by fax
and postal mail

Jack et al, 2009 (35) Reengineered hospital discharge
program

Creation of comprehensive discharge plan; transmitting discharge summary and discharge
plan to GP on day of discharge by fax; reconciliation of information (medication);
organizing postdischarge services/follow-up

Koehler et al, 2009 (36) Supplemental care bundle Medication reconciliation by study pharmacist; additional time for study care coordinator to
identify and address discharge barriers and needs; supplemental structured discharge
form given to patient and faxed to GP

Maslove et al, 2009 (37) Electronic discharge summary program Discharge information grouped and structured into 3 separate sections; completing sections
by combination of free-text entry, pick lists, and cutting and pasting from electronic
patient record; generated summaries electronically signed and authenticated by attending
physician, uploaded to hospital information system, and sent to the GPs

Schnipper et al, 2009 (38) Computerized medication
reconciliation tool and process
redesign

Creation of a PML from several electronic sources; facilitates reconciliation of the PML with
current inpatient medications when discharge orders are written; requires confirmation
that the PML has been reconciled with discharge medications

Tripp, 2009 (39) Notification to inform GPs of
discharge summary documentation

Automatic notification to GP named in patient’s admission record when new discharge
summary is stored in patient’s EMR

King, 2008 (40) Nurse-driven, evidence-based
discharge planning protocol

Discharge planning protocol; medication reconciliation; discharge without the need for
physician input or written orders

Lalonde et al, 2008 (41) Enhanced MDP Creation of MDP; reconciliation of information (medication); transmitting MDP to
community physician/pharmacist

Mayo et al, 2008 (42) Stroke discharge care case
management

Contact with the patient’s personal community physician for arranging an appointment and
for documentation about the stroke to be forwarded to the personal physician;
organizing postdischarge services/follow-up

Vuong et al, 2008 (43) Community liaison pharmacy service Verbal handover from ward to CLP, including the patient’s inpatient care plan, discharge
summary, and list of discharge medications; home visit from a CLP where any difficulties
and potential problems had by the patients were rectified or highlighted for primary care
provider intervention; a structured, preformatted consultation report transmitted to
relevant primary care providers and accompanied by a brief letter explaining the study
and the purpose of the service; direct telephone contact or face-to-face meetings when
needed

Afilalo et al, 2007 (44) Standardized, Web-based,
communication system between
GPs and ED

Daily advisory or immediate e-mails (to alert GPs that their patient presented to the ED);
e-mails provide a link to a secure Web site where the GP can view and print the medical
report (including discharge planning information and changes in medication regimen)

Schnipper et al, 2006 (45) Enhanced pharmacist counseling and
follow-up

Reconciliation of information (medication); use of EMRs; communication via standard
electronic template (e-mail)

Preen et al, 2005 (46) Hospital-coordinated discharge care
plan

Creation of discharge plan; communication via standard electronic template; reconciliation
of information (discharge care plan); organizing postdischarge services/follow-up;
discharge plan faxed to community care providers

Bolas et al, 2004 (47) Hospital-based community liaison
pharmacy service

Reconciliation of information (medication); streamlining medication regimens; discharge
letter signed off on by junior physician; pharmaceutical discharge letter faxed to
community physician and pharmacist at day of discharge

Caplan et al, 2004 (48) Comprehensive Geriatric Assessment
and multidisciplinary intervention

Conducting discussion with GP; creation of discharge plan; assessing needs and initiating or
referring to postdischarge services/follow-up

Crotty et al, 2004 (49) Pharmacist transition coordinator Discharge summary faxed to community physician and pharmacist on patient’s discharge;
reconciliation of information (medication); case conference (providing GP and community
pharmacist with information about medication use and appropriateness and issues that
require monitoring)

Kwok et al, 2004 (50) Intensive CN-supported discharge
program

Organizing postdischarge services/follow-up; close liaison between CN and hospital
physicians (telephone hotline; pager)
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Table 3—Continued

Key Players Setting Classification of Intervention

Information Coordination Communication

Geriatric nurse practitioner, geriatrician During hospitalization; after
discharge

� �

Resident medical staff, GPs At discharge; after discharge �

Clinical pharmacist During hospitalization;
at discharge

� �

GPs, district nurses After discharge �

Geriatric nurse, geriatrician During hospitalization �

Hospital physicians At discharge � � �

Nurse discharge advocates, hospital
pharmacists

During hospitalization;
at discharge

� � �

Study care coordinator, study
pharmacist

Unknown; at discharge � � �

Attending hospital physician, housestaff Unknown � �

Hospital physicians, hospital nurses At discharge �

Hospital providers, GPs Unknown; at discharge �

Intervention registered nurses, principal
investigator, electrophysiology
physicians

During hospitalization; at
discharge; after discharge

� �

Hospital pharmacists During hospitalization;
at discharge

� � �

Two nurses (case manager) At discharge; after discharge � � �

Two qualified clinical pharmacists After discharge � � �

ED physicians, GPs Unknown � � �

Hospital pharmacists At discharge; after discharge � �

Research nurses, GPs During hospitalization; at
discharge; after discharge

� � �

Liaison pharmacist During hospitalization; at
discharge; after discharge

� �

Geriatric nurse (case manager), multi-
disciplinary outreach team, and GP

After discharge � �

Pharmacist transition coordinator,
community physician and
pharmacist, registered nurse of
long-term stay facility

At discharge; after discharge � � �

Designated CN After discharge � �
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related to the improvement of continuity of care after dis-
charge (for example, timeliness and accuracy of discharge
information received by or accessible to the GP), and im-
provement of patient status (for example, quality of life
and satisfaction). There is no strong evidence that a single
intervention is regularly associated with positive effects on
a specific outcome measure. Most multicomponent dis-
charge interventions that seem to have positive effects on
various outcome measures are reported in various ways.

Nevertheless, in some studies, we found statistically signif-
icant effects in favor of the intervention group for outcome
measures that strongly relate to the purpose of a specific
component of the intervention studied (for example, med-
ication reconciliation reducing the percentage of unrecon-
ciled medication after discharge).

Our study has limitations. First, despite the relatively
high overall methodological quality rating of the included
literature, the objectivity and reliability of the data are

Table 3—Continued

Study, Year (Reference) Intervention Relevant Actions

Naylor et al, 2004 (51) APN-directed discharge planning and
home follow-up protocol

Creation of discharge plan and follow-up protocol; reconciliation of information
(medication and follow-up needs); streamlining medication regimens; face-to-face
meetings with patient’s physician (in hospital; at follow-up); expertise in management
of heart failure fostering collaborative relationships; transmitting summaries of goal
progression, unresolved issues, and recommendations to community physician

Wells et al, 2004 (52) Nurse-led early discharge Preoperative liaison with primary care (in particular, CNs) to negotiate postoperative
involvement; discharge summary faxed to community care providers; patient-held
records and care protocols shared with community care providers; 24-h access to breast
care nurse via mobile telephone

Lim et al, 2003 (53) Case management and post–acute
care program

Creation of discharge plan; organizing postdischarge services/follow-up; time and expertise;
liaison with community service providers

Avlund et al, 2002 (54) Comprehensive follow-up home visits Home visits of geriatric hospital team member together with home care nurse to assess
needs and organize follow-up; negotiated postoperative involvement with community
care providers; reporting and discussing medical problems with GP

Harrison et al, 2002 (55) Hospital-to-home transitional care
model

Use of protocol to enhance links between hospital and home care; nurse transfer letter
transmitted to home care nurse; telephone outreach to home care to notify primary
contact person in hospital

Indredavik et al, 2000 (56) Extended stroke service unit with early
supported discharge

Predischarge evaluation of patient needs; primary care informed before discharge; case
conference with primary care providers (face-to-face); creation of plan for follow-up
(checked at dedicated discharge meeting); allocation of tasks and responsibilities;
transmitting follow-up plan and patient information to community physician, nurse, and
therapists

Nazareth et al, 2001 (57) Pharmacy discharge plan Creation of integrated discharge plan; transmitting discharge plan to community pharmacist
and physician; liaison with community pharmacist and physician; reconciliation of
information (medication)

Rutherford and Burge,
2001 (58)

Personal invitation to GPs to visit or
contact hospital and a special
discharge summary

Invitation by telephone for GPs to visit the hospital at patient admission or to telephone
hospital staff (to assist with planning); special discharge summary (presented in a
distinctive red binder)

McInnes et al, 1999 (59) GP input into discharge planning Invitations to GPs by the geriatrician to make a predischarge visit; request to the GP to
provide written information specific to the individual patient via a consultation sheet
(e.g., follow-up recommendations); the GP was able to talk to hospital staff and see the
patient and had access to medical notes

Naylor et al, 1999 (60) APN-centered comprehensive
discharge planning and home
follow-up protocol

Creation and implementation of discharge plan; physicians write discharge orders within
24 h; collaboration with physicians to make adjustments in therapies and obtain referrals
for needed services; transmitting discharge summaries to community physician and other
providers detailing the plans, goal progression, and ongoing concerns

van Walraven et al,
1999 (61)

Database-generated discharge
summaries

Discharge information grouped and structured by 3 separate, standard forms; discharge
forms were completed during hospitalization and entered into a computer database after
discharge; use of reminders (stickers) when forms were blank; discharge summaries were
generated from database

Siu et al, 1996 (62) Postdischarge geriatric assessment Reconciliation of information (medical records); home visit to assess needs and organize
follow-up; case conference by interdisciplinary team; transmitting recommendations or
requests for follow-up to community physician; providing community physician with
annotated literature references and personal contact to enhance community physician’s
adherence to recommendations; precompleted forms (needing only indication of
approval) to facilitate the execution of recommendations when community physician’s
approval was needed

Rich et al, 1993 (63) Comprehensive multidisciplinary
treatment strategy

Reconciliation of information (medication); patient visit and follow-up planning by home
care representative and social worker during hospitalization; discharge summary
completed at discharge and transmitted to home care

APN � advanced practice nurse; CLP � community liaison pharmacist; CN � community nurse; ED � emergency department; EMR � electronic medical record; GP �
general practitioner; MDP � medication discharge plan; PML � preadmission medication list.
* Two separate studies using the same intervention, setting, and population but different outcome measures.
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questionable because only 6 RCTs studied an intervention
group with more than 300 participants, and 22 studies
(61.1%) either had assessors who were not blinded to the
outcomes or had unknown blinding status. Second, many
of the studies that we reviewed had diffuse aims and lacked
sufficient and clear descriptions of the interventions.
Third, many interventions consisted of a complex set of
activities or tools that sought to improve the handover
between hospital and primary care providers as well as hand-
overs between care providers and patients or their relatives
(for example, discharge instructions, education, or home
visits). Fourth, like other reviews of patient handovers (21,

23), our review deals with complex interventions, includ-
ing the number of interactions between components, the
number and difficulty of behaviors required by those de-
livering or receiving the interventions, the number of
groups or organizational levels targeted by the interven-
tions, the number and variability of outcomes, and the
permitted degree of flexibility or tailoring of the interven-
tion (64). Also, most studies contain specific components
that have not been studied outside of their multicompo-
nent bundle (14). These aspects hinder an appropriate and
direct evaluation of the interventions. Fifth, we found great
variability in control conditions, patient populations, out-

Table 3—Continued

Key Players Setting Classification of Intervention

Information Coordination Communication

APNs During hospitalization; at
discharge; after discharge

� � �

Liaison breast care nurse During hospitalization; at
discharge; after discharge

� �

Post–acute care coordinators
(hospital-based staff with allied
health or nursing backgrounds)

After discharge � �

Geriatric team, home care nurse/
helper, physiotherapist, occupational
therapist

At discharge; after discharge � �

Hospital and home care nurses During hospitalization; at
discharge; after discharge

� �

Mobile (multidisciplinary) stroke team During hospitalization; at
discharge; after discharge

� � �

Hospital and community pharmacists Unknown; after discharge � � �

GP researchers, research nurses During hospitalization, after
discharge

� � �

GPs, geriatricians During hospitalization � �

APNs During hospitalization; after
discharge

� �

Second- or third-year internal medicine
resident, interns, and medical
students (housestaff)

During hospitalization; after
discharge

� �

Nurse practitioner, interdisciplinary
team

During hospitalization; after
discharge

� � �

Geriatric cardiac nurse, geriatric
cardiologist, dietitian, social services,
home care

During hospitalization; at
discharge; unknown

� � �
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come definition, methods of outcome measurement, and
outcome assessment times and a high degree of clinical
diversity, which makes synthesizing results and drawing
conclusions difficult. Sixth, many studies used outcomes
that are not considered suitable for measuring the effective-
ness of patient handovers between hospital and primary
care providers at discharge (for example, outcomes related
to patient status). There is a possibility that interventions
have an effect but that the measurements of their outcomes
are unreliable or are not sensitive enough to be measured
(65, 66). Seventh, our review may have been influenced by
publication bias; unpublished studies on this subject may
be more likely to have negative results. Finally, our search
strategy was limited to English-language studies and did
not include unpublished abstracts from conference pro-
ceedings or nonindexed journals.

We believe that promising interventions for improving
patient handovers exist but require further investigation.
For example, medication reconciliation, creation of a dis-
charge plan, and use of electronic discharge notifications
and Web-based access to discharge information for GPs
were included in 11, 7, and 2 reviewed RCTs, respectively,
that showed statistically significant effects. The evidence
suggests that the recommendations for practice must be
tempered by the sparse evidence and the limitations de-
scribed earlier. The strong methodological quality of these
studies supports the reliability of the findings of this re-
view. The need for these types of interventions is sup-
ported by various studies showing medication discrepan-
cies, ineffective planning, and delayed or absent patient
information to primary care providers as major deficits in
the discharge process (6). These deficits increase the chance
of lower quality of care and adverse clinical outcomes (6, 8,
67). We also believe, on the basis of the findings of these
studies and those of our review, that more attention should
be directed to developing standardized measures of conti-
nuity of care (for example, timeliness and accuracy of dis-
charge information) for a better evaluation of, and com-
parison between, discharge interventions.

Although professional attitudes and aspects of organi-
zational culture are increasingly considered to be important
factors in influencing the quality and safety of handovers
(68, 69), surprisingly, only 3 of the studies described the
intended actions with the aim to influence the attitudes of
care providers (51, 58, 62). Also, we found no studies that
described education or training on how to conduct effec-
tive handovers as an intervention itself, which is all the
more surprising given current literature suggesting that the
lack of formal handover training or education is an impor-
tant cause for poor communication and coordination
among providers at handovers within the hospital (19) and
the hospital–primary care interface (11, 68, 70, 71). This is
especially important with the increase in handovers done
by junior physicians and nurses, who often are neither pre-
pared nor supervised (11, 19).

In conclusion, many interventions aimed at improving
the discharge quality and safety of handovers between hos-
pital and primary care providers have a positive effect on
improving patient care. They are increasingly embraced as
best practices by hospitals in such existing and promising
initiatives as BOOST (Better Outcomes for Older adults
through Safe Transitions) (72) and STAAR (State Action
on Avoidable Rehospitalizations) (73). However, our re-
view shows that the description of the intervention’s aim
and components, the heterogeneity of the interventions
and study characteristics, and the validity of the outcome
measurements hinder the demonstration of robust evi-
dence to support the interventions. The mechanisms un-
derlying these interventions that improve the quality and
safety of handovers between hospital and primary care pro-
viders at discharge is still unknown. Our review also out-
lines a rich area for several key research questions, includ-
ing developing a clearer description of the interventions,
using uniform and valid outcome measures, and attending
to the care provider’s attitudes and training in developing
effective handover interventions.
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Appendix Table 1. Search Strings, by Database

PubMed (1990–2011)
Search Strategy

((((((hospital discharg*[tiab])) OR ((((patient discharge[Mesh])) AND ((hospital[tiab] OR hospitals[tiab] OR home[tiab]))))) OR (((((patient[tiab] OR
patients[tiab] OR client*[tiab] OR subject*[tiab])) AND ((discharg*[tiab] OR transfer*[tiab] OR transition*[tiab] OR �aftercare�[Mesh]))) AND ((hospital[tiab]
OR hospitals[tiab] OR home[tiab])))))) AND ((�Home-care services� OR �Discharge plan� OR �Discharge summary� OR �Community health nursing� OR
�Discharge planning� OR telemedicine OR (postdischarge AND support) OR (Home AND (intervention OR rehabilitation) AND (program OR programme
OR programs OR programmes)) OR (nurse[tw] AND consultant) OR (medication instruction) OR (discharge AND education) OR (telephone follow up) OR
(discharge AND service) OR �Liaison nurse� OR �hospital discharge preparation� OR �discharge rounds� OR telemedicine OR �intermediate care units� OR
(posthospital AND support) OR (discharge AND coordinator*)))) AND ((Randomized controlled trial[PT]))

Hits: 870

CINAHL (1990–2011)
Search Strategy

(PT clinical trial or (TI Randomi?ed control$ trial$ or AB Randomi?ed control$ trial$ ) or (random assignment ) or ((TI control* or AB control*) and (TI
random* or AB random*) and (TI trial* or AB trial*)) or (TI random* or AB random*) and (TI trial* or AB trial*) and (TI clinical* or AB clinical*)) And (MH
home visits or MH discharge planning or MH telemedicine or MH community health nursing or MH patient discharge education or MH after care) And (((TI
hospital discharg* or AB hospital discharg*) or ((MW patient discharge or AB patient discharg* ) and (TI hospital or AB hospital or TI hospitals or AB
hospitals or TI home or AB home or AB �hospital to community� or MW hospitals or MW hospital))) or (((TI discharg* or AB discharg*) or (TI transfer* or
AB transfer*) or (TI transition* or AB transition* ) or (AB aftercare)) and ((TI home or AB home or AB �hospital to community� or MW hospital or MW
hospitals or TI hospital or AB hospital or TI hospitals or AB hospitals)) and ((TI patient or AB patient or TI patients or AB patients or TI client* or AB client*
or AB consumer* or AB recipient* ) or AB subject*)))

Hits: 115

PsycInfo (1990–2011)
Search Strategy

(((hospital.ti. or hospital.ab. or hospital.hw. or hospitals.ti. or hospitals.ab. or home.ti. or home.ab. or patient.ti. or patient.ab. or patients.ti. or patients.ab. or
client*.ti. or client*.ab. or client*.hw. or consumer*.ti. or consumer*.ab. or recipient*.ti. or recipient*.ab. or subject*.ti. or subject*.ab. or discharg*.ti. or
discharg*.ab. or transfer*.ti. or transfer*.ab. or transition*.ti. or transition*.ab. or aftercare/ or aftercare.ti. or aftercare.ab.) or ((hospital discharge.sh. or
(hospital adj discharg*).ti. or (hospital adj discharg*).ab. or (hospital.ti. or hospital.ab. or hospital.hw. or hospitals.ti. or hospitals.ab. or home.ti. or
home.ab.) and (patient adj discharges).ab.))) and ((random:.ti. or random:.ab. or (((singl: or doubl: or trebl: or tripl:) adj5 blind).ti. or ((singl: or doubl: or
trebl: or tripl:) adj5 blind).ab. or ((singl: or doubl: or trebl: or tripl:) adj5 blind).tc. or ((singl: or doubl: or trebl: or tripl:) adj5 blind).id.) or experimental
design.sh. or clinical trial.id. or ((clin: adj25 trial:).ti. or (clin: adj25 trial:).ab.) or clinical trial:.ti. or clinical trial:.ab. or clinical trial:.tc. or clinical trial:.id. or
experimentation.sh. or placebo:.ti. or placebo:.ab. or placebo:.tc. or placebo:.id. or methodology.sh. (or treatment effectiveness evaluation.sh. or double
blind.ti. or double blind.ab. or double blind.tc. or double blind.id. or (random: and allocat:).ti. or (random: and allocat:).ab. or (random: and allocat:).tc. or
(random: and allocat:).id. or (random: and trial:).ti. or (random: and trial:).ab. or (random: and trial:).tc. or (random: and trial:).id. or single blind.ti. or single
blind.ab. or single blind.tc. or single blind.id.) and(exp �Continuum of Care�/ or exp Telemedicine/ or exp Health Care Services/ or exp Home Care/ or exp
Discharge Planning/ or exp Home Care Personnel/ or exp Home Visiting Programs/)

Hits: 177

Cochrane Library (1990–2011)
Search Strategy

(hospital discharge or patient discharge):ti,ab,kw and (hospital or hospitals or home or patient or patients or client or subject):ti,ab,kw and (Discharge or
transfer or transition or aftercare):ti,ab,kw and (Home-care services or Discharge plan or Discharge summary or Community health nursing or Discharge
planning or telemedicine or support or intervention or rehabilitation or program or programme or programs or programmes or nurse or consultant or
medication or instruction or education or telephone or service or liaison or preparation or discharge rounds or telemedicine or intermediate care units or
coordinator):ti,ab,kw and (randomized controlled trial):ti,ab,kw, from 1990 to 2012 in Clinical Trials

Hits: 1371

EMBASE (1990–2011)

Search Strategy
1 (hospital discharge or patient discharge).mp. [mp�title, abstract, subject headings, heading word, drug trade name, original title, device

manufacturer, drug manufacturer, device trade name, keyword] (55871)
2 (hospital or hospitals or home or patient or patients or client or subject).mp. [mp�title, abstract, subject headings, heading word, drug trade name,

original title, device manufacturer, drug manufacturer, device trade name, keyword] (5756986)
3 (Discharge or transfer or transition or aftercare).mp. [mp�title, abstract, subject headings, heading word, drug trade name, original title, device

manufacturer, drug manufacturer, device trade name, keyword] (660677)
4 (Hospital or hospitals or home).mp. [mp�title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug

manufacturer, device trade name, keyword] (1215905)
5 (Home-care services or Discharge plan or Discharge summary or Community health nursing or Discharge planning or telemedicine or support or

intervention or rehabilitation or program or programme or programs or programmes or nurse or consultant or medication or instruction or
education or telephone or service or liaison or preparation or discharge rounds or telemedicine or intermediate care units or coordinator).mp.
[mp�title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name,
keyword] (2914640)

6 randomized controlled trial/ (296357)
7 1 and 2 and 3 and 4 and 5 and 6 (1276)
8 7 and “Journal: Article”.sa_pubt. (1107)
9 8 and 1990:2012.(sa_year). (1096)
10 9 and “controlled study”.sa_suba. (1041)
11 10 and “controlled study”.sa_suba. (1041)
12 7 and 11 (1041)

Hits: 1041
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