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Background

Over the past decade, the transition from pediatric to adult health care of adolescents and
young adults (AYA) with a variety of chronic health conditions has garnered increasing
attention (Baldassano et al., 2002; COMMITTEE ON PEDIATRIC AIDS, 2013; Crowley,
Wolfe, Lock, & McKee, 2011; DeBaun & Telfair, 2012; Freyer, 2010; Jurasek, Ray, &
Quigley, 2010; Peters & Laffel, 2011; Prior, McManus, White, & Davidson, 2014; J. Reiss
& Gibson, 2002; Sable et al., 2011; Tuchman, Schwartz, Sawicki, & Britto, 2010). The
increased attention is due, in part, to a growing body of evidence that shows that AYA
access to and use of healthcare services declines significantly during the transitional period
and that this decline in health service utilization is associated with worse health
outcomes(Blinder et al., 2013; Camfield & Camfield, 2011; Hemker, Brousseau, Yan,
Hoffmann, & Panepinto, 2011; Lotstein et al., 2013; Sawyer, Drew, Yeo, & Britto, 2007;
Sheehan, While, & Coyne, 2015). Recent systematic reviews of the transition experiences of
young adults with type 1 diabetes and congenital heart disease have shown that young adults
have a much lower clinic attendance rate after transferring to adult care(Heery, Sheehan,
While, & Coyne, 2015; Sheehan et al., 2015). For example, one Canadian study of AYA
with complex congenital heart disease found that less than half of the young adults studied
successfully transferred to the adult heart center within a 2 year period and that patients who
did not transfer reported significantly more comorbidities than those who did (Reid et al.,
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2004). The low transfer rate is striking given that clinical guidelines advise follow-up at
least every six months. The root causes of such gaps in care and suboptimal transfers are
varied, and may be related to loss of health insurance in the United States or to a number of
other provider-, patient-, and family-related barriers to health care transition articulated
elsewhere (Fair, Sullivan, Dizney, & Stackpole, 2012; Okumura et al., 2010; Peter, Forke,
Ginsburg, & Schwarz, 2009; J. G. Reiss, Gibson, & Walker, 2005).

To improve the quality of care of AYA during this critical transitional period, the American
Academy of Pediatrics, the American Academy of Family Physicians, and the American
College of Physicians released a joint clinical report in 2011 that provided detailed guidance
for transitioning all youth, including those with special healthcare needs (Cooley &
Sagerman, 2011). Based on this guidance, the Got Transition/National Center for Healthcare
Transition developed several tools to promote quality improvement efforts within practices
and health systems, and enumerated the six core elements of Health Care Transition clinical
practice: 1) establishment of a transition policy; 2) transition tracking and monitoring; 3)
assessment of transition readiness; 4) transition planning; 5) transfer of care; and 6) transfer
completion (Got Transition/Center for Health Care Transition Improvement, 2014).

The joint clinical report on transitions and the Got Transition guidelines have spurred
increased investigation of various aspects of health care transition including transition
readiness assessment, transition planning, and biomedical outcomes such as disease status
following transition (Fernandes et al., 2012; Fredericks et al., 2010; Gurvitz et al., 2013;
McPherson, Thaniel, & Minniti, 2009; Moynihan, Saewyc, Whitehouse, Paone, &
McPherson, 2013; Nakhla, Daneman, To, Paradis, & Guttmann, 2009; Reid et al., 2004;
Sawicki et al., 2011; Wiener, Zobel, Battles, & Ryder, 2007; Wray, Frigiola, & Bull, 2013;
Yeung, Kay, Roosevelt, Brandon, & Yetman, 2008). However, to date, the rigorous criteria
for evaluating intervention studies in other areas of pediatric research have not been broadly
applied to the evaluation of transition interventions. Transfer of care, one of the six Got
Transition core principles, is an important health services measure that may reflect on an
individual patient’s transition preparation and may predict future outcomes.

The present study aims to systematically review the current health care transition literature
to identify studies that evaluated the effect of a transition intervention on the discrete
outcome of transfer from pediatric to adult care.

Framework and definitions

In order to evaluate the impact of transition programs on transfer from pediatric to adult
care, the population of interest chosen for this review included adolescents and young adults
between 14 and 25 years with chronic medical illness since transfer is most likely to occur in
this age group. The interventions of interest were any discrete transition interventions that
were formal hospital or clinic-affiliated programs that aimed to fulfill at least one of the six
Got Transitions core elements. The comparisons of interest were between patients
participating in the transition programs and others who were not. The outcome of interest
was transfer, which was defined as attending at least one appointment with an adult
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healthcare provider. Transfer was chosen because it is one of the Got Transitions core
principles, and it is an important health services process measure associated with future
health outcomes that is discretely measurable.

Literature search

The PubMed, Embase, and PsyclInfo databases were searched using a strategy developed by
a medical librarian (Mvl) in collaboration with the other authors. The search combined a
comprehensive list of relevant subject headings and textwords for chronic illness (both in
general and including specific chronic illnesses), healthcare transitions, and the adolescent
and young adult age group. No date limits were applied, and results were limited to English
language publications. Additional articles were identified through review of the reference
lists of relevant review articles. The full search strategy is included as on-line supplement
Appendix 1.

Study Selection

Two reviewers (PC and RC) independently reviewed the titles of all publications produced
by the initial search using the framework outlined in Figure 1. Titles that were definitively
unrelated to the review focus were excluded. The abstracts of the remaining articles were
reviewed with reference to the following criteria: (1) the publication was an evaluative study
of a discrete transition intervention and included a comparison group; (2) the population
studied included adolescents and/or young adults; and (3) the publication included outcomes
data on transfer from pediatric to adult care. Abstracts that definitively did not meet these
criteria were excluded. Using the aforementioned criteria, the remaining articles were then
reviewed in full by three authors (RC, PC, and GM) to determine final inclusion or
exclusion from analysis.

Data Extraction

Data was extracted by one reviewer and confirmed for accuracy by a second independent
reviewer. For each article, the following elements were extracted: the number of subjects
reported, age range, sex distribution, primary medical condition of the study population, the
country where the study was conducted, a description of the intervention, study design,
comparison group, and outcomes measured in the study. The primary outcome of interest
was transfer defined as the proportion of patients in transition programs who transferred
from pediatric to adult health care settings. Secondary outcomes included clinical laboratory
values, quality of life, and patient and family satisfaction as reported in the publications.
Conflicts were resolved through consensus with agreement required of all three authors.

Results

Literature Search

We identified 6167 articles for review and reviewed 106 at the full text level. Five articles
met inclusion criteria and were selected for the review (Figure 2).
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Patient Characteristics

The patients in these studies included adolescents between the ages of 14 to 25 years old.
The five interventions were conducted in five different countries including the United States,
United Kingdom, Canada, Italy, and Australia. Four of the interventions involved patients
with Type 1 diabetes, and one intervention involved patients with sickle cell disease.

Intervention Characteristics

All of the interventions were deployed in specialty care clinics (4 diabetes,1 sickle cell)
(Cadario et al., 2009; Hankins et al., 2012; Johnston, Bell, Tennet, & Carson, 2006;
Steinbeck, Harvey, Shrewsbury, Donaghue, & Woodhead, 2012; VVan Walleghem,
MacDonald, & Dean, 2008). Patients were identified as “ready to transition” either based on
age or their pediatric provider’s assessment of readiness. The interventions’ characteristics
are summarized in Table 1.

The activities, frequency of contact, and types of healthcare providers involved in each
transition interventions varied greatly. Three of the interventions were led by pediatric nurse
case managers, health system navigators, or transition coordinators (Hankins et al., 2012;
Steinbeck et al., 2012; Van Walleghem et al., 2008). The responsibilities of the health
system navigators and transition coordinators included contacting patients about the
transition process, setting up patients’ first appointments in adult clinics, and making phone
calls to check in on patients who transitioned to adult care. The transition interventions
occurred outside of clinic time and included activities such as tours of adult clinics and
meeting healthcare team members, maintaining websites, and telephone calls. In the other
two programs, physicians led the transition intervention during clinic appointments (Cadario
et al., 2009; Johnston et al., 2006). In one program, an adult endocrinologist identified
pediatric patients that were ready for transition and offered them the option to attend a
Saturday morning clinic that was intended specifically for adolescents(Johnston et al.,
2006). In the other program, pediatric and adult providers jointly conducted a transitional
visit (Cadario et al., 2009). After the joint appointment no formal contact was scheduled by
the pediatric care team to follow up on patients after transition.

Study Designs

The selected studies examined discrete transitions programs and recorded the outcome of
transfer from pediatric to adult healthcare. A summary of the study characteristics can be
found in Table 2. The studies involved small-to-moderate samples ranging from 26 to 165
participants. Four of the studies were retrospective observational studies (Cadario et al.,
2009; Hankins et al., 2012; Johnston et al., 2006; Van Walleghem et al., 2008) and one was
a pilot prospective randomized controlled trial (RCT)(Steinbeck et al., 2012). Of the four
retrospective studies, two were cohort studies that compared patients who voluntarily
decided to participate in the intervention program with patients who did not participate
(Hankins et al., 2012; Johnston et al., 2006). The remaining two studies used pre-post
designs and compared outcomes in adolescents cared for prior to inception of the transition
program to adolescents care for after inception of the program (Cadario et al., 2009; Van
Walleghem et al., 2008).
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The primary outcome of all of the studies was the proportion of patients who successfully
transferred from pediatric to adult clinics or clinic attendance. The follow-up time for
evaluating outcomes ranged from three to 24 months after exit from pediatric care. Three of
the five studies showed that patients in the transition programs had higher rates of successful
transfer and or higher rates of attendance in adult clinics than patients who did not
participate in the programs (Cadario et al., 2009; Hankins et al., 2012; VVan Walleghem et
al., 2008) (Table 2). The remaining two studies found no statistically significant differences
in transfer rates between transition and non-transition intervention groups(Johnston et al.,
2006; Steinbeck et al., 2012). The two studies that showed no difference in transfer or clinic
attendance rates include a prospective RCT (n=26) of a pilot transition program for patients
with type 1 diabetes(Steinbeck et al., 2012) and an observational study evaluating an
adolescent clinic(Johnston et al., 2006).

Secondary outcomes included laboratory values, hospitalizations, and patient satisfaction.
Three of the four diabetes transition programs measured hemoglobin A1C (HbA1C) levels
as an indication of glycemic control after transfer(Cadario et al., 2009; Johnston et al., 2006;
Steinbeck et al., 2012). One of these studies showed improved HbA1c control for transition
program participants(Cadario et al., 2009) while the others showed no improvement
(Johnston et al., 2006; Steinbeck et al., 2012).

Discussion

This systematic review examined studies of healthcare transition interventions that included
comparison groups and specifically evaluated and reported on the outcome of transfer from
pediatric to adult health care. By examining the narrow health services outcome of transfer,
this review builds on prior reviews in the literature that have examined discrete outcomes of
transition interventions (Prior et al., 2014). This review also highlights specific
methodological improvements that could move the study of transition interventions and
outcomes forward meaningfully.

This review found only five studies that included a comparison group and measured transfer
as a discrete outcome. This small number may be due to the fact that many transition
programs are developed as clinical programs, not research programs. For such programs,
using randomization or having a control group that does not receive the intervention may not
be practical. The difficulty of rigorously studying the outcome of transfer is further
underscored by the fact that only one of the five studies identified was an RCT while the
other four studies were small, non-randomized, and used convenience sampling. The lack of
prospective evaluation of transfer outcomes may also derive from challenges involved in
recruiting and studying AY As longitudinally. As an example, Steinbeck et al. reported
difficulties recruiting AYA participants and achieving adequate evaluative power even
though the study staff was experienced in working with AYAs (Steinbeck et al., 2012).

This systematic review also highlights the varied definitions of successful transfer. Some
studies focused on attendance at an initial adult-centered appointment, others on the time
gap between pediatric and adult visits, and still others on both initiation and continuation in
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adult care. All three are crucial aspects of transfer, but not all are consistently assessed or
reported, and further work is needed to determine which measures of transfer are most
closely associated with clinical outcomes. More clearly defining the transfer process and its
metrics will help improve the designs of future studies of transition interventions and guide
quality improvement initiatives for transitioning AYA with chronic illness.

In addition to variability in defining transfer, there was a great diversity of interventions
deployed in these five studies, and each was distinct in intensity and cost. Some
interventions included a single intervention such as a joint adult-pediatric clinic visit while
others had multiple concurrent components, such as joint adult-pediatric clinic visits and
follow-up with a nurse practitioner. Understanding the potential contributions of each
component in supporting transfers will be important to ensure that transition interventions
are as efficient and cost-effective as possible while achieving the desired outcomes. Future
studies should employ designs that measure intervention delivery fidelity and vary the
components received to evaluate which components are most effective.

Limitations of this systematic review include the narrow focus on transfer as the central
outcome. Many excellent transition interventions that have been evaluated using outcomes
other than transfer and that have contributed significantly to the transition literature were not
included in this review (Prior et al., 2014). Successful transfer is a process measure and
while poor transfer is related to worse outcomes, it has not been definitively established that
successful transfer leads to improved outcomes. Also, all of the studies were conducted in
different countries with different healthcare systems. Given that healthcare transfer as a
process measure is deeply affected by the health system and social context of the patient, a
program successfully deployed in one national health system context may not be effective in
another. A successful transfer may also be defined differently in distinct health systems.
Finally, the focus of this review was on specialty care transfer. Studies of primary care
transfer and studies of care models in which AY A continue to see the same provider but
with a shift from child- to adult-focused care were not identified nor evaluated. Despite
these limitations, it was encouraging to find that for three of the interventions reviewed,
participants had higher transfer rates than comparators.

In summary, this systematic review found that few studies have evaluated the impact of
transition interventions for AY A with chronic illness on the outcome of transfer from
pediatric to adult-centered care, and that the few studies that have reported on this outcome
have been limited by methodological challenges including non-randomization and
convenience sampling. The goals of transition interventions are not only to prepare young
people to thrive in adult-centered care settings, but to help AYA arrive in adult-centered care
the first place. Without successful transfer, the benefits of rich healthcare transition
interventions are significantly limited. While the current evidence base to guide healthcare
transfer is lacking, this systematic review’s findings may provide a foundation for future
research that rigorously examines the key components of effective transfer described above.
Most notably, establishing clearer definitions and metrics of transfer success, creating
infrastructure that facilitates measurement and tracking of patient transfers, and measuring
the impact of discrete intervention components on transfer success will be important in
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extending the evidence base available to guide practice and ensuring that the positive effects
of transition interventions are durable into adulthood.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
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Transition Program

Intervention

Saturday Young
Persons’ Clinic at Royal
Victoria Hospital,

Belfast, United Kingdom

(Johnston et al. 2006)

The Maestro Project,
Manitoba, Canada (Van
Walleghem et al. 2008)

Maggiore della Carita
Hospital, Novara, Italy
(Cadario et al. 2009)

Transition Pilot
Program at St. Jude’s,
Nashville, TN, USA
(Hankins et al. 2012)

Comprehensive
transition program,
Children’s Hospital in
Westmead or Sydney
Children’s Hospital,
Australia (Steinbeck et
al. 2014)

Table 1
on characteristics
Target patient population Providers
16 to 25 years old Type 1 Pediatric and adult
diabetes endocrinologist
18 to 25 years old Type 1 System navigator
diabetes
18 to 20 years old Type 1 Pediatric & adult
diabetes endocrinologist
Transitions coordinator
17 to 19 years old Sickle Cell Pediatric nurse case
Disease (SCD) manager

> 16 years old Type 1 diabetes  Transition-coordinator

Adult endocrinologist identifies patients
who are ready to transfer and offers
them the option to continue at Saturday
Yong Person’s clinic or traditional adult
care

Adolescents attend Saturday morning
clinic that occurs approximately every 3
months to bimonthly

Patients who already transferred to adult
care were contacted and invited to
participate

Navigator maintains telephone and e-
mail contact with young adults to
provide support and help identify
barriers to accessing healthcare service.

Navigator provides resources such as a
comprehensive website, newsletter,
casual evening drop-in group,
educational events

Transitions coordinator follows
adolescents in pediatric clinic and works
with pediatric endocrinologist during
patient’s last year in pediatric clinic

Provider sends letter informing
adolescent and family about transition
process at second last pediatric visit

Last visit in pediatric diabetes service is
done jointly between pediatric and adult
endocrinologist and parents. Pediatrician
gives patient and adult provider clinical
summary file.

First visit in adult diabetes clinic is done
jointly between pediatric and adult
endocrinologist present without parents

Patients tour adult SCD clinic to meet
with adult hematologists, nurses, social
workers for adolescents and parents

Luncheon with pediatric hematology
staff to discuss issues relevant to
transition (fears & expectations,
insurance coverage, vocational goals,
adult speakers)

Follow up by nurse to make
appointments with adult provider (call
was also offered to non-participants)

Patient was identified by pediatric
endocrinologist as ready for transition

Transition coordinator makes first adult
diabetes service appointment and
provides patient with coordinator’s
contact details, adult diabetes service
contact details, website resources,
personal diabetes health care
information, formal referral letter
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Transition Program Target patient population Providers Intervention

. Transition coordinator provided
standardized telephone support at week
1 to talk about transition process and
then months 3, 6 to discuss general well
being and issues with transition and a
final call at month 12 to ensure transfer
occurred.
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Table 2
Study characteristics
Study design Cohorts Outcomes Results
Johnston et Retrospective Saturday young Primary: Number of . No statistically significant difference in

al. 2006

Van
Walleghem
etal. 2008

Cadario et
al. 2009

Hankins et
al. 2012

Steinbeck et
al. 2014

observational
cohort study
(n=33)

Pre-/post,
retrospective
observational
cohort study
(n=165)

Pre-/post,
Retrospective
observational
cohort study
(n=62)

Retrospective
observational
study (n=83)

Randomized
controlled trial
(n=26)

persons’ clinic
(n=18) vs. Routine
weekday adult
diabetes clinic
(n=15)

Transition pilot
program
participants (n= 64)
Vvs. non-participants
(n=101)

Structured
transition program
participants (n= 30)
Vs. non-participants
(n=32)

Transition pilot

program (n= 34) vs.

no program (n= 49)

Comprehensive
transition program
(CTP) (n=14) vs.
Standard clinical
practice (n = 12)

failed appointments
over 2 years post-
pediatric transfer
Secondary:
Hemoglobin A1C over
2 years post-pediatric
transfer

Primary: Number of
medical visits
Secondary: 1) Number
of education visits; 2)
Number of
hospitalizations for
diabetic ketoacidosis or
severe hypoglycemia

Primary: Clinic
attendance rates
Secondary: 1) mean
HbA1c; 2) transition
experience

Primary: Visit to adult
hematology clinic
within 3 months post-
pediatric discharge

Primary: Engagement
and retention in the
adult service 12 months
post-transfer from
pediatric care
Secondary: 1) HbA1C;
2) diabetes-related
hospitalizations; 3)
microvascular
complications; 4)
global self-worth

clinic attendance post-transfer

No statistically significant difference in post-
transfer glycemic control

11% of participants vs. 40% of the non-
participants dropped out of adult care

No statistically significant difference in
hospitalizations for DKA (3 vs. 7.9 cases per
100 patient years) or severe hypoglycemia
(2.4 vs. 4.7 cases per 100 patient years)

Non-participants who received intervention
after becoming an adult had an increase in
use of adult healthcare (59.4% to 73.3%)

Structured transition program participants
compared to non-participants:

—  Greater proportion completed an
adult care visit 1 year post-transfer
(39/20 (97%) vs. 10/32 (31%))

—  Shorter mean length of time
between last pediatric and first adult
clinic visit (0.8 years vs. 4.6 years,
p<0.001)

- Higher rate of attendance in adult
clinics (80% vs. 57%, p<0.05)

- Lower HbAlc after one year in
adult clinic but no difference at 3
years

A greater proportion of transition program
participants attended an adult clinic visit
compared to non-participants (74% (25/34)
vs. 33% (16/49), p = 0.002)

No significant difference in

- Transfer rate (11/14 of CTP vs.
12/12in SCP, p=0.2)

—  Time to transfer (15 vs. 14 weeks, p
=0.7)

- Following up with adult providers 3
to 4 times annually (5/9 CTP vs. 2/9
SCP)

- Diabetes-related hospitalizations
(1/14 vs 3/12,p = 0.6)

CTP cohort had a higher median HbA1C
compared to SCP cohort
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