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abstract
BACKGROUND AND OBJECTIVES: The quality of care transitions is of
growing concern because of a high incidence of postdischarge adverse events,
poor communication with patients, and inadequate information transfer between
providers. The objective of this study was to conduct a targeted literature review
of studies examining the effectiveness of family-centered transition processes
from hospital- and emergency department (ED)-to-home for improving patient
health outcomes and health care utilization.
METHODS: We conducted an electronic search (2001–2012) of PubMed,
CINAHL, Cochrane, PsycInfo, Embase, and Web of Science databases. Included
were experimental studies of hospital and ED-to-home transition interventions in
pediatric and adult populations meeting the following inclusion criteria: studies
evaluating hospital or ED-to-home transition interventions, study interventions
involving patients/families, studies measuring outcomes ≤30 days after
discharge, and US studies. Transition processes, principal outcome measures
(patient health outcomes and health care utilization), and assessment timeframes were extracted for each study.
RESULTS: The search yielded 3458 articles, and 16 clinical trials met final
inclusion criteria. Four studies evaluated pediatric ED-to-home transitions and
indicated family-tailored discharge education was associated with better patient
health outcomes. Remaining trials evaluating adult hospital-to-home transitions
indicated a transition needs assessment or provision of an individualized
transition record was associated with better patient health outcomes and
reductions in health care utilization. The effectiveness of postdischarge
telephone follow-up and/or home visits on health care utilization showed
mixed results.
CONCLUSIONS: Patient-tailored discharge education is associated
with improved patient health outcomes in pediatric ED patients. Effective
transition processes identified in the adult literature may inform future quality
improvement research regarding pediatric hospital-to-home transitions.

The quality of hospital-to-home transitions is a critical health system problem in
the United States. Recent evidence demonstrates a high incidence of adverse
events after hospitalization,1–3 poor communication with patients and families
during transitions,4 and inadequate information exchange among health care
providers.5–7 Emergency department (ED)-to-home transitions represent a larger
proportion of transitions between sites of care for pediatric patients; similar to
hospital-to-home transitions, these are also susceptible to adverse events after
discharge, medication discrepancies, and communication failures.8–10
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These gaps in quality and patient
safety led the Centers for Medicare and Medicaid Services and the
Agency for Healthcare Research and
Quality to target care transitions
between sites of care as a priority
topic area for pediatric quality measure
development. The Centers for Medicare and Medicaid Services and the
Agency for Healthcare Research
and Quality assigned this measure
development task to the Center
of Excellence on Quality of Care
Measures for Children with Complex
Needs, 1 of 7 Centers of Excellence
that constitute the national Pediatric
Quality Measures Program mandated
by the Children’s Health Insurance
Program Reauthorization Act of 2009.11
Our center hypothesized that adverse
outcomes were more frequent among
children whose families were not
adequately prepared to care for them
after discharge from the ED or hospital.
For this reason, we chose to focus this
quality measure development effort on
transition processes directly involving
patients and their caregivers.
As a first step toward developing
scientifically sound quality measures, we
conducted a targeted literature review
to evaluate the effectiveness of specific
family/patient-centered transition
processes on health outcomes during
hospital- and ED-to-home transitions.12
We used the Donabedian quality
improvement framework13 to conduct
this review, in which processes of care
are defined as interactions between
patients and providers through the
delivery of health care, and outcomes
refer to the effects of health care on the
health status of patients and populations
(Fig 1).
Although several published reviews
have summarized the literature on
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FIGURE 1 A quality improvement framework to measure the effectiveness of family-centered

transition processes from hospital settings to home for improving health outcomes.

hospital-to-home transition interventions,5,14–23 they have important differences from this review, including
broader inclusion criteria and approaches that did not specifically examine
the transition process–outcome link in
a manner that would inform development of family-centered quality measures for pediatric populations. Here,
we review studies in pediatric and
adult populations that examine the
clinical effectiveness of specific familycentered transition processes for
improving patient health outcomes
and health care utilization.

METHODS
Eligibility Criteria

Studies that met the following criteria
were included in the review: (1) use of
an experimental design (cohort, casecontrol, and randomized clinical trials);
(2) conducted in pediatric, adult or
elderly populations; (3) the intervention contained elements of transition
processes involving the patient and/
or family; and (4) outcomes included
any of the following: patient health
outcomes (satisfaction, discharge
readiness, functional assessments,
health-related quality of life, missed
school/work days, knowledge of the
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care plan, adherence to follow-up with
primary care physician [PCP], medication
adherence, completeness of outpatient
workup), and health care utilization
(subsequent ED visits, readmissions,
cost). Studies meeting the following
criteria were excluded from review:
(1) nonexperimental study design (ie,
qualitative studies, systematic reviews,
guidelines, editorials, comments, and
case reports); (2) evaluation of transitions
between health care settings other
than hospital- or ED-to-home, (3) study
interventions that did not involve patients
or families (eg, interventions to enhance
information transfer among health
care providers), or (4) studies reporting
outcomes >30 days after hospital
discharge (to ensure outcomes were
reflective of the transition intervention as
opposed to long-term care coordination
interventions). We limited our review to
studies published in the United States
after 2001 because the goal of this
review was to inform the development
of family-centered pediatric quality
measures related to hospital- and ED-tohome transitions in US hospitals. The
interventions examined needed to be
those taking place in US health care
settings and interventions that would be
applicable to current pediatric practice.
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Study Search

We searched 6 electronic databases
of peer-reviewed literature, including
PubMed, CINAHL, Cochrane, PsycINFO,
Embase, and Web of Sciences for
articles including the MeSH terms
and keywords noted in Table 1. Search
criteria included English-only articles
published from January 1, 2001 to
September 6, 2012. Citations of articles
that met eligibility criteria also were
reviewed for additional studies not
identified in our search.
Study Selection

A research assistant (RA) with expertise
in conducting large-scale literature
searches and one of the authors (J.P.)
screened titles and abstracts of the first
100 articles derived from the database
search together to clarify RA questions
regarding predetermined inclusion
and exclusion criteria. The RA then
independently screened titles and
abstracts of all remaining articles for
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studies potentially meeting eligibility
criteria. Titles and abstracts of potential
articles retained by the RA were then
independently screened by 2 authors
(A.D., J.P) for studies meeting inclusion
criteria. Finally, the lead author read
the full text of remaining articles and
made further exclusions based on the
previously noted criteria.
Data Extraction

The lead author extracted the following
data from each study into a summary
table: study design, population, level
of evidence, description of specific
transition processes evaluated in the
study, and study outcomes. For each
study, principal outcome measures
and assessment time frame were
extracted for the outcomes of interest.
The strength of evidence for each
clinical trial was rated according to
the Oxford’s Centre for EvidenceBased Medicine 2011 Levels of
Evidence.24

TABLE 1 Full Electronic Search Strategy Executed for PubMed
Transition[Title/Abstract] OR Transitional[Title/Abstract] OR Transitions[Title/Abstract]
OR handoff[Title/Abstract] OR handoffs[Title/Abstract] OR “discharge
planning”[Title/Abstract] OR transfer[Title/Abstract] OR transfers[Title/Abstract]
OR patient discharge[MeSH Terms] OR “hand over”[Title/Abstract]
OR handover[Title/Abstract]
AND
(((outpatient[Title/Abstract] OR home[Title/Abstract] OR clinic[Title/Abstract])
AND
(“emergency room”[Title/Abstract] OR “emergency department”[Title/Abstract]))
OR
(inpatient[Title/Abstract]
AND
(home[Title/Abstract] OR icu[Title/Abstract] OR “intensive care unit”[Title/Abstract]))
OR
((“rehabilitation facility”[Title/Abstract] OR “skilled nursing facility”[Title/Abstract]
OR “long term care”[Title/Abstract])
AND
hospital[Title/Abstract] OR inpatient[Title/Abstract])
OR
((“primary care”[Title/Abstract] OR “general practitioner”[Title/Abstract])
AND specialist[Title/Abstract])
OR
((“emergency room”[Title/Abstract] OR “emergency department”[Title/Abstract])
AND
hospital[Title/Abstract] OR inpatient[Title/Abstract]))

RESULTS
Of the 3458 articles retrieved from
our database search strategy, 3168
were excluded on the basis of title and
abstract review by the RA, leaving 290
articles (Fig 2). An additional 175 articles
were excluded after independent
review by 2 authors, leaving 115 for fulltext review. Of these remaining articles,
12 experimental studies met inclusion
criteria for this review, and an additional
4 studies were identified by reviewing
citations of included articles, yielding a
total of 16 experimental studies. All of
the clinical trials met criteria for Centre
for Evidence-Based Medicine Levels of
Evidence 2 to 4.
Four studies meeting inclusion criteria
examined the effectiveness of familycentered transition processes in
pediatric populations, and all were
conducted in the ED setting. The
remaining studies examined the
effectiveness of family-centered transition processes from hospital-tohome in adult and elderly patients,
and 10 of these studies implemented
bundled interventions including multiple
transition processes.
Two family-centered transition processes were commonly identified in
both the pediatric and adult studies
reviewed: (1) providing patient- and
family-tailored discharge education, and
(2) providing assistance in scheduling
follow-up appointments. We identified
3 additional transition processes that
were frequently implemented in the
adult studies examined: (3) conducting
a transition needs assessment during
hospitalization, (4) providing patients
and families with an individualized
transition record, and (5) conducting
postdischarge follow-up via telephone
calls and/or home visits. A description
of the specific family-centered transition
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dieticians, pharmacists) to deliver
discharge education. Patient health
outcomes29,32–34 were significantly
better for the intervention group,
whereas health care utilization and cost
outcomes showed mixed results.28–36
Assistance in Scheduling Follow-up
Appointments

FIGURE 2 Flow diagram of studies included in review.

†

Exclusion criteria included
nonexperimental studies, studies evaluating nonhospital- or non–ED-to-home transitions,
study interventions not involving patients or families, studies reporting outcomes >30 days
after the index ED visit or hospitalization, studies published before 2001, or non-US studies.

processes included in each study
intervention is summarized in Table 2.
The relationship between transition
processes identified in each study
intervention, and principal outcome
measures is summarized in Table 3.
These 5 transition processes also
were used to provide a framework to
summarize the main findings from this
review.
Patient- and Family-Tailored
Discharge Education

Three of the pediatric studies in this
review tested the effectiveness of
family-tailored discharge education
on health outcomes in ED-to-home
transitions.25–27 A randomized controlled
trial by Hussain-Rizvi et al25 evaluated
the impact of self-mana gement
edu cation in a pediatric ED population presenting with asthma
exacerbation. They found parents
given the opportunity to practice
administering albuterol metered dose
inhaler treatments with a spacer
before discharge from the ED were
significantly more likely to use them at
home. The intervention group reported
less cough at 2 weeks; however,
222 |
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other patient health outcomes were
similar between groups. A randomized
controlled trial by Yin et al26 evaluated
the impact of medication instruction
sheets that use pictograms to
convey information about medication
name, dose frequency, and preparation. The research assistants used
“teach-back” methods to review these
information sheets with parents, and
found parents who received the
intervention had significantly better
knowledge of medication preparation,
higher medication adherence rates,
and lower dosing error rates. A non–
randomized controlled trial by Patel
et al28 evaluated the use of a discharge
facilitator to reinforce written instructions in the parent’s preferred language
before discharge from a pediatric
ED, and found Spanish-speaking families who received the intervention
identified significantly more warning
signs and symptoms.
In the adult literature, 9 studies
evaluated patient- and family-tailored
education in combination with other
care processes,28–36 and all used
nonphysician providers (ie, nurses,

www.hospitalpediatrics.org

One pediatric study by Zorc et al37
implemented an intervention in which
caregivers were provided assistance
in scheduling PCP follow-up appointments during and immediately after
an ED visit for asthma. Although
significantly more patients in the
intervention group reported seeing a
PCP and returning to baseline health
status, there was no difference in
missed school or work days, controller
medication use, or subsequent ED
visits.
Studies in the adult literature found
similar results. Chang et al38 implemented an intervention providing
adult patients with assistance in
scheduling a follow-up appointment
before discharge. The intervention
group had a significantly higher rate
of follow-up; however, there was no
difference in subsequent ED visits.
In bundled interventions, 2 studies
noted significantly higher adherence to follow-up among participants
who received scheduling assistance;
however, these did not necessarily
translate to reductions in subsequent
ED visits or readmissions.29,34
Transition Needs Assessment

We did not find any clinical trials
evaluating the impact of a transition
needs assessment on health outcomes
in pediatric patients. Four studies in the
adult literature included a transition
needs assessment as a component of
a larger, bundled intervention.32,34,35,39
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TABLE 2 Description of Family-Centered Transition Processes Used in Study Interventions
Study

Study
Population

Anderson et al28

Elderly

Balaban et al29

Adults

Transition
Process
TDE
PDFU
TDE
ITR
SFU
PDFU

Chang et al38

Adults

SFU

Coleman et al30,31 Elderly

TDE

Parry et al36

ITR
SFU
PDFU

Dedhia et al32

Elderly

TNA
TDE

Finn et al33

Adults

TDE
PDFU

Hussain-Rizvi
et al25
Jack et al34

Pediatric (ED) TDE
Adults

TDE
TNA
ITR
SFU
PDFU

Koehler et al35

Elderly

TDE
TNA
ITR
PDFU

Naylor et al39

Elderly

TNA
PDFU

Patel et al27

Pediatric (ED) TDE

Reese et al40

Adults

Yin et al26

Pediatric (ED) TDE

Zorc et al37

Pediatric (ED) SFU

PDFU

Description of Study’s Transition Process
Cardiac nurse educator, dietician, and physical therapist provided targeted patient education.
Home health care nurse with cardiac training implemented 6-wk home care plan: 6–10 visits
enforcing education and self-management skills + 1 telephone call within 2 wk postdischarge.
Floor nurse reviewed patient-tailored discharge form in the preferred language of
communication. Patient given Patient Discharge Form, including diagnosis, names of
hospital physicians, immunizations given, new allergies, diet and activity instructions,
home services ordered, appointments, pending tests, recommended outpatient workup,
and discharge medication list. Primary care office nurse called patient to confirm
appointments and arrange urgent appointments within 24 h postdischarge. Primary care
office nurse also assessed medical status, elicited questions or concerns, and arranged
immediate interventions, such as medication refills during phone call.
Discharge appointment coordinators assisted patients and families in scheduling
follow-up appointments before discharge by using 3-way conference calls.
Transition coach met with families to discuss a system for taking medications and
other self-management skills, along with discussing red-flag warning symptoms or
signs. Patient given Personalized Health Record, including active problem list, medications,
allergies, and list of red flags. Transition coach provided advocacy in getting follow-up
appointments as needed postdischarge. Transition coach scheduled a home visit within
24–72 h postdischarge and at least 3 follow-up phone calls within 24 d after discharge.
Hospitalists performed a comprehensive initial assessment, including transition needs
on admission, and case manager created IDP by using input from patients and providers.
Discharge planning nurse, discharging hospitalist provider, and patient/family participated
in a discharge meeting in which written discharge information was reviewed with
an emphasis on health literacy, and a medication grid was given.
Discharge facilitator met with all patients to answer any questions about their discharge plan,
medications, and appointments. Discharge facilitator called patients who were discharged over
the weekend to follow-up on questions or concerns before PCP appointment.
Physician demonstrated use of MDIS on first treatment, and parents administered
subsequent treatments under supervision.
Nurse discharge advocate provided diagnosis-specific education and used teach-back
methodology to review transition record. Nurse discharge advocate reviewed barriers
to keeping appointments and worked with patients and families to develop an After-Hospital
Care Plan. Patient given After-Hospital Care Plan, including diagnosis, provider contact
information of PCP and nurse discharge advocate, dates for appointments/tests with a
calendar, pending results, and contingency plan information. Nurse discharge advocate
made follow-up appointments with input from patients and families before discharge.
Pharmacist called patient 2–4 d postdischarge to review medications and address medicationrelated problems, and then communicated problems to the PCP or nurse discharge advocate.
Care coordinator provided daily condition-specific education, with extra discharge
teaching regarding self-management and contingency plans when problems arise at
home. Care coordinator provided additional time to address discharge barriers. Patient
given Personalized Health Record, including active problem list, medications, allergies, and
list of red flags. Care coordinator called patient and family 5–7 d postdischarge to confirm receipt
of medical equipment, home health arrangements, and scheduling of follow-up appointments.
Advanced practice nurse trained in heart failure performed comprehensive needs
assessment during hospitalization, communicated patient needs to team, and developed
an IDP with provider input. Advanced practice nurse provided at least 8 home visits
postdischarge over 3 mo, along with telephone availability 7 d/wk.
Discharge facilitator verbally reinforced written discharge instructions in parent’s
language of choice before discharge from the ED.
Hospitalists provided a home visit before the patient’s PCP appointment to assess the patient,
home environment, and review medications, and communicated findings to PCP.
RAs gave parents medication instruction sheets with pictograms to convey
information about medication name, dose frequency, and preparation; and
reviewed these instructions by using teach-back methods.
Study staff assisted caregivers of children with asthma in scheduling follow-up
appointments with PCP during or immediately after ED visit.

IDP, individualized discharge plan; ITR, individualized transition record; MDIS, metered dose inhaler with spacer; PDFU, postdischarge telephone follow-up and
home visits; SFU, assistance in scheduling follow-up appointments; TDE, patient and family-tailored discharge education; TNA, transition needs assessment.
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4

3

2

4

2

2

Coleman et al30,b 2004

Coleman et al31,b 2006

Dedhia et al32,b 2009

Finn et al33,b 2011

Hussain-Rizvi et al25 2009

2

Balaban et al29,b 2008

Chang et al38 2012

3

Level of
Evidencea

Anderson et al28,b 2005

Study
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Pediatric (3 y)

(63 y)

C: 432

I: 40
C: 46

Adults

Elderly (77 y)

Elderly (76 y)

Adults
(not reported)
Elderly (77 y)

Adults
(56 y)

Elderly (78.5 y)

Population (Mean Age)

I: 440

I:185
HC: 237

I: 360
C: 352

I: 83
HC: 306
I: 158
C: 1235

I: 47
C: 49

I: 44
C: 77

Sample Size

TDE

PDFU

TDE

TDE
ITR
SFU
PDFU
TDE
ITR
SFU
PDFU
TNA
TDE

TDE
ITR
SFU
PDFU
SFU

TDE
PDFU

Transition Process

Presence of cough reported at 2 wk:
I: 13% vs C: 30%*
Presence of other symptoms reported at 2 wk: ND
Functional status reported at 2 wk: ND
Missed school/work reported at 2 wk: ND
Albuterol use reported at 2 wk: ND
MDIS use reported at 2 wk:
I: 95% vs C: 72%*

Quality of transitionc reported at 1 wk:
OR 3.49 (2.06–5.92)***
Felt better than before hospitalization
reported at 30 d:
OR 2.36 (1.41–3.95)**
Knowledge of who to call with questions
reported at 1 wk:
OR 15.87 (2.05–125.00)**
Satisfied with discharge process (yes/no)
reported at 2–4 wk:
I: 97% vs C: 76%***
Felt safe going home reported at 2–4 wk:
I: 97% vs C: 92%
Knowledge of who to call with questions
reported at 2–4 wk:
I: 95% vs C: 85%**
Knowledge of f/u plan reported at 2–4 wk:
I: 99% vs C: 87%***
Knowledge of medications reported at 2–4 wk:
I: 96% vs C: 87%**

Completed f/u visit at 21 d:
I: 85% vs C: 59%**
Completed outpatient workup at 21 d:
I: 88% vs C: 69%
Completed f/u visit at 30 d:
I: 78% vs C: 60%***

Patient Health Outcomes

TABLE 3 Transition Processes, Principal Outcome Measures, and Assessment Time Frame by Study

I: 9% vs C: 9%
30 d Readmission:
I: 20% vs C: 18%

30-d ED visit:

OR 0.55 (0.32–0.94)*

30-d ED visit:
OR 0.76 (0.44–1.30)
30-d Readmission:
OR 0.52 (0.28–0.96)*
30-d Readmission:
OR 0.59 (0.35–1.00)*
30-d Cost:
I: $784 vs C: $918*
30-d ED visit:
OR 0.58 (0.34–0.98)*
30-d Readmission:

14-d ED visit: ND

30-d ED visit: ND
30-d Readmission: ND

30-d Readmission:
I: 6% vs C: 22%*

Health Care Utilization/Cost
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2

2

2

4

Naylor et al39,b 2004

Parry et al36,b 2009

Patel et al27 2009

2

Level of
Evidencea

Koehler et al35,b 2009

Jack et al34,b 2009

Study

TABLE 3 Continued
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I: 158
HC: 133

I: 44
C: 42

C: 118

I: 121

C: 21

I: 20

I: 370
C: 368

Sample Size

Pediatric (not reported)

Elderly (81 y)

Elderly (76 y)

Elderly (78 y)

Adults (50 y)

Population (Mean Age)

TDE
ITR
SFU
PDFU
TDE

PDFU

TNA
ITR
PDFU
TNA

TDE

Satisfaction reported at 1 wk:
I > C (numerical values not provided)
Warning signs identified (7-point scale
where higher scores are better)
reported at 1–2 d:
I: 4.3 vs C: 3.3***

Satisfaction (0–100 scale where high
scores are better) reported at 2 wk:
I: 83 vs C: 75***
HRQOLd (0–5 scale representing lowest
to highest quartile scores) reported
at 2 wk:
I: 3.0 vs C: 2.7
Functional statuse reported at 2 wk: ND

Knowledge of medications reported at 30 d:
I: 89% v C: 83%*
Knowledge of f/u appointments
reported at 30 d:
I: 86% v C: 79%*
Completed f/u visit at 30 d:
I: 62% vs C: 44%***

PDFU

SFU

Felt prepared for discharge reported at 30 d:
I: 65% vs C: 55%*
Knowledge of discharge diagnosis
reported at 30 d:
I: 66% vs C: 57%*

Patient Health Outcomes

TDE
TNA
ITR

Transition Process

30-d Readmission:
I: 7% vs C: 17%

I: 13% vs C: 26%*

30-d Readmission:

Combined 30-d ED visit and
Readmission:
I: 10% vs C: 38%*

I: 0.15 vs C: 0.21 (readmits/
pt/mo)
30-d Cost savings:
I: $412/pt

30-d ED visit:
I: 0.17 vs C: 0.25* (visits/pt/mo)
30-d Readmission:

Health Care Utilization/Cost
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2

Zorc et al37 2003

I: 139
C: 139

C: 121

I: 124

I: 15
C: 34

Sample Size

Pediatric (8 y)

Pediatric (3.5 y)

Adults (69 y)

Population (Mean Age)

SFU

TDE

PDFU

Transition Process

Medication name error rates reported
at 12 d (mean f/u):
I: 6.5% vs C: 13.2%
Medication dosing frequency error
rates reported at 12 d (mean f/u):
I: 0% vs C: 15.1%**
Medication preparation error rates
reported at 12 d (mean f/u):
I: 10.9% vs C: 28.3%*
Medication nonadherence rates
reported at 12 d (mean f/u):
I: 9.3% vs C: 38%**
Medication dosing error rates by
observation at 12 d (mean f/u):
I: 5.4% vs C: 47.8%***
Missed school/work reported at 4 wk: ND
Return to baseline health status
reported at 4 wk:
I: 82% vs C: 71%*
Using controller medication daily
reported at 4 wk:
I: 54% vs C: 58%
Completed f/u visit at 4 wk:
I: 77% vs C: 51%***

Missed f/u visit reported at 15 d: ND

Patient Health Outcomes

30-d ED visit: ND

15-d ED visit:
I: 7% vs C: 18%
15-d Readmission:
I: 13% vs C: 15%

Health Care Utilization/Cost

C, control group; f/u, follow-up; HC, historic control group; HRQOL, health-related quality of life; I, intervention group; IDP, individualized discharge plan; ITR, individualized transition record; MDIS,
metered dose inhaler with spacer; ND, no difference; PDFU, postdischarge telephone follow-up and home visits; pt, patient; SFU, assistance in scheduling follow-up appointments; TDE, patient- and
family-tailored discharge education; TNA, transition needs assessment. *P < .05; **P < .01; ***P < .001.
a
Based on the Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence: 1 = systematic review; 2 = randomized trial; 3 = cohort study; 4 = case-control study; 5 = mechanism-based
reasoning.
b
Bundled intervention.
c
Quality of transition assessed using the 15-item Care Transitions Measure.67
d
HRQOL assessed by using the Minnesota Living with Heart Failure Questionnaire.68
e
Functional status assessed by using the Enforced Social Dependency Scale.69

2

3

Level of
Evidencea

Yin et al26

Reese et al40 2003

Study

TABLE 3 Continued
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All of these studies then used the
needs assessment to develop an individualized discharge plan. Although
assessment of the patient’s and family’s
transition needs was only 1 component
of a bundled intervention, all of these
studies reported better patient health
outcomes and significant reductions in
health care use.
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9 studies assessed patient health
outcomes, and all of them demonstrated favorable results for the
intervention group.29,33,34,39 All 9 studies
reported health care utilization outcomes, and 3 of the 9 studies29,33,36
found no significant difference in
subsequent ED visits or readmissions.

DISCUSSION
Individualized Transition Record

We did not find any studies in the
pediatric literature evaluating the
use of an individualized transition
record on health outcomes. Six studies
in the adult literature included
a detailed transition record in a
bundled intervention,29,31,34–36 and 4 of
these studies used a similar type of
transition record developed by Coleman
et al.30,31,35,36 Interventions including a
transition record were associated with
better patient health outcomes, and all
except 1 study29 noted reductions in
health care use.
Postdischarge Telephone Follow-up
and Home Visits

We did not find any studies in the
pediatric literature examining the
impact of postdischarge telephone
follow-up or home visits on health
outcomes. In adult patients, one
study by Reese et al40 evaluated the
effectiveness of a postdischarge
home visit on subsequent health
care use in isolation of predischarge
transition processes. The study found
no difference in missed follow-up
appointments or 15-day readmission
rates; however, the study noted a
trend toward lower ED visits among
intervention patients.
Nine studies included telephone
follow-up and/or home visits as components of a more comprehensive
intervention.28–31,33–36,39 Four of these

Significant gaps remain in our
understanding of the impact of familycentered transition processes on health
outcomes in pediatric patients. Although
the 4 pediatric studies in this review
exemplify emerging transition-related
research, current pediatric literature on
patient and family involvement in care
transitions from hospital-to-home in
the United States is primarily composed
of qualitative studies41–45 or is limited
to the ED setting. The findings of this
review may inform the development
of family-reported pediatric quality
measures to assess the quality of
hospital- and ED-to-home transitions;
however, potential measures should be
reviewed and revised routinely with the
emergence of new pediatric transitionrelated research.
Findings from this review indicate
that providing patient and familytailored discharge education that is
condition-specific, comprehensible, and
includes opportunities to practice selfmanagement skills are associated with
improved knowledge and adherence to
the care plan for ED-to-home transitions
in pediatric patients. Similar findings
were noted in bundled interventions
in adult and elderly populations. This is
consistent with the pediatric qualitative
literature41,42,46–49 and supports expert
guidelines50–54 recommending the care
team provide patients and families with
opportunities to ask questions and build
self-management skills. These guidelines

also recommend care teams should
assess the patient or caregiver’s health
literacy and preferred language of medical communication to ensure patients
and caregivers receive comprehensible
verbal and written instructions. Finally,
discharge education also should focus
on key points of greatest importance to
patients: major diagnoses, medication
changes, follow-up appointment dates,
self-care instructions, and who to contact
if problems develop. Further investigation
is needed to evaluate the impact of
family-tailored discharge education
on pediatric transitions from hospitalto-home, and the effectiveness for
reducing subsequent ED and hospital
readmissions.
A pediatric and adult study included in
this review evaluated the effectiveness
of providing patients and families with
assistance in scheduling follow-up
appointments,37,38 and findings indicate
this transition process is associated
with better adherence to follow-up.
However, the impact on other patient
health outcomes and health care use
was variable. Recommending that
patients follow-up with their primary
care physician after ED visits or hospitalization remains the standard of
care in pediatric and adult populations,55,56 although questions remain
regarding the optimal timing57,58 and
effectiveness of these appointments
on 30-day readmissions. 59 Further
investigation is needed to evaluate
the impact of providing scheduling
assistance on patient health outcomes
and health care utilization in pediatric
populations.
Other findings of this review in
adult populations may inform future
directions for pediatric research within
this field. Quality improvement initiatives may consider focusing on
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transition processes that appear to
be associated with improved health
outcomes in adult and elderly patients,
such as (1) assessing the patient and
family’s transition needs early in the
discharge planning process, and (2)
providing patients and caregivers with
an individualized transition record.
These findings are consistent with the
pediatric qualitative literature. Pediatric
patients with their families report varying degrees of social support, coping
mechanisms, community resources,
financial restrictions, and transportation
needs for care transitions; and they
recommended identifying unmet needs
as an important component of the
discharge process.41–44 Additionally, although patients and families receive
a variety of written materials on discharge, they report discharge instructions are often generic, and unclear
about who to call if problems arise at
home.41,43,44,46,47
These findings are consistent with
multiple expert guidelines. The guidelines recommend discharge planning
begin on admission, engage the family, identify patient needs and family resources, assess health literacy,
and resolve logistical bar riers to
timely follow-up. 50,52,54–56,60 Expert
consensus also recommends patients receive a transition record,
including admission and discharge
diagnoses, a dated medication list,
pending and resulted tests, the
transferring physician’s contact information, a detailed list of follow-up
appointments, a contingency plan for
unanticipated problems, and a 24/7
telephone contact number if problems
arise.51,52,56,61 Therefore, conducting a
needs assessment early in the hospital
admission and providing caregivers with
an individualized transition record may
be effective in improving the quality
228 |
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of pediatric hospital-to-home transitions,
and requires further investigation.
In qualitative studies, patients and
caregivers suggested postdischarge
telephone follow-up and home visits
provided an opportunity to discuss
questions and concerns that were
not obvious before discharge, and
were helpful to address needs, interpret discharge instructions, and
re duce family stress.41–43,45,47,48 However,
guidelines recommended telephone
follow-up or home visits may be
cost-effective only for certain patient
populations, such as medically complex
populations.51,53,54 This review found
the effectiveness of postdischarge
telephone follow-up and/or home
visits on patient health outcomes
is favorable; however, the evidence
is mixed for health care use. This is
consistent with a Cochrane review by
Mistiaen and Poot19 that found clinically
equivalent results between groups
who received telephone follow-up
and controls. Furthermore, favorable
health care utilization outcomes
among general adult patients were
noted in interventions without home
visits34,35 or without any postdischarge
component.32 Considering the high
cost of these interventions, further
investigation is needed to determine
the effectiveness of implementing
these transition processes in all
pediatric patients versus limiting them
to specific pediatric populations with
high care coordination needs.
Limitations

This review has several limitations. The
primary intention of this review was to
evaluate the effectiveness of familycentered transition processes on health
outcomes to inform the development
of transition quality measures for pediatric populations. However, our search

www.hospitalpediatrics.org

retrieved very few pediatric clinical
trials, all occurring in ED settings, which
limits the generalizability of our findings.
Although we found some similarities in
our results among pediatric and adult
populations, it is uncertain whether the
effectiveness of transition processes that
were evaluated only in adult populations
will demonstrate the same outcomes
in pediatric populations. Furthermore,
many of the studies we identified in the
adult literature encompassed bundled
interventions, limiting our understanding
of which specific transition process
within the bundle had the largest impact
on outcomes.
It is possible that relevant articles
were not identified through our search
strategy, although we made a substantial
effort to search multiple databases
and citations of relevant articles, and
incorporate references from experts in
the field. We also used strict inclusion
criteria, resulting in the exclusion of many
pediatric articles for a variety of reasons:
(1) studies did not use an experimental design; (2) study outcomes were
measured >30 days after the index ED
visit or hospitalization; (3) studies were
conducted before 2001; and (4) studies
were conducted in other countries. We
excluded studies measuring outcomes
past 30 days, because the goal of this
review was to examine the effectiveness of short-term transition interventions, not long-term care coordination
interventions. It is difficult to ascertain
whether improvement in outcomes after
30 days is the direct result of transition
interventions or from patients receiving
more long-term care coordination. We
excluded studies that were conducted
before 2001 because the impact of quality
improvement is very much dependent
on the context in which it is studied
(eg, the setting, population, financing, and
delivery of health care).62 For example,
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the care of hospitalized children by
pediatric hospitalists has emerged as
the primary model of inpatient care only
in the past decade,64–65 creating greater
demands for care coordination between
the inpatient and outpatient settings.56,66
Effective interventions implemented
15 years ago are likely not applicable
to current pediatric hospital medicine
practice. We also excluded studies
published in other countries for similar
reasons. Although this conservative
approach limited the number of pediatric studies included in this review,
we believe the articles reviewed are
highly applicable to the development of
pediatric transition quality measures for
US hospitals.
Studies that did not directly involve
patients and families in the intervention, such as those examining
the effectiveness of interventions to
enhance information exchange between
providers, also were excluded. Although
these processes are an important
component of hospital- and ED-tohome transitions, for this quality
measure development effort, our center
chose to focus on the central role
patients and families play in successful
transitions between sites of care.60
Despite our strict exclusion criteria,
assessment periods for health outcomes
in the included studies still varied widely
(1–30 days) and there was also significant
heterogeneity in assessment tools used
to measure patient health outcomes.
Studies often did not use validated
instruments or standardized measures
to evaluate outcomes. This limited our
ability to draw robust conclusions from
this review, or conduct a meta-analysis
of study outcomes.
This review also was limited in that
only 1 individual screened all titles
and abstracts of articles derived from

AN OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

the electronic search strategy. This
limitation may have been partially
mitigated by 1 of the authors (J.P.)
reviewing a subset of articles with the
RA who conducted the screenings to
clarify inclusion and exclusion criteria.
Implications

Given the recent emphasis on improving
care transitions from hospital- and
ED-to-home, hospitals caring for
pediatric patients are increasingly
implementing quality improvement
strategies to reduce adverse events,
prevent readmissions, and achieve
better transitions through improved care
coordination. However, significant gaps
remain regarding our understanding
of the effectiveness of family-centered
transition processes on patient health
outcomes and health care utilization.
Future pediatric research in this area
should consider evaluating “unbundled”
transition care interventions to ascertain
key drivers behind successful transitions.
Also, limiting assessment time frames to
30 days for hospital- and ED-to-home
transitions may reflect the effectiveness
of transition processes more directly.
This will better inform the development
of standardized care transition quality
measures that are paramount to
enable benchmarking and comparative
effectiveness research.

CONCLUSIONS
Improving the quality of care transitions from hospital-to-home or
ED-to-home is not only important for
reducing unnecessary health care
utilization, but also ensures patients
and families feel adequately prepared
and have the necessary resources to
continue management of the child’s
medical care at home. Family-centered
discharge education appears to be
associated with improved outcomes in
pediatric patients in the ED-to-home

transitions; however, future research
is needed to evaluate the effectiveness
of this transition care process in
pediatric hospital-to-home transitions.
Conducting a needs assessment during
hospitalization and providing patients
and families with an individualized
transition record is associated with
improved outcomes in adult patients,
and further investigation is needed
to evaluate the effectiveness of these
transition processes in pediatric hospitalto-home transitions.
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