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Abstract Planned healthcare transition, initiated in pediatric
care, is a gradual process aimed at fostering the adolescent
patient’s disease knowledge and skills with the ultimate ob-
jective of preparing patients and families for adult-centered
care. The process is critical in inflammatory bowel diseases
(IBD) where there is an increased risk of non-adherence, hos-
pitalizations, and emergency department use as young adult
patients graduate from pediatric to adult-centered care. While
evidence for healthcare transition in IBD is mounting, impor-
tant gaps remain in the understanding of this process from the
perspective of the adult gastroenterologist. This paper summa-
rizes what is known about healthcare transition in IBD and
explores the unanswered questions—a conceptual and meth-
odological framework for transition interventions, relevant
outcomes that define successful transition, and key stakehold-
er perspectives. For the adult gastroenterologist managing the
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young adult patient population, this paper presents the para-
digm of “care integration”—a process of ongoing, multi-
modality support for the patient, initiated in the adult care
setting, with the goal of improving self-management skills
and active participation in medical decision-making.
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Introduction

Inflammatory bowel diseases (IBD), including Crohn’s dis-
ease and ulcerative colitis, are chronic illnesses that affect over
1.4 million people in the USA [1]. Peak age of IBD diagnosis,
especially for Crohn’s disease, coincides with the young adult-
hood stage of human development (18-25 years old) [2], with
about a fourth of new IBD diagnoses made in individuals
before age 20 [3]. The incidence of IBD, particularly pediatric
IBD, is rising with about 10,000 new cases diagnosed annually
[3]. Notably, childhood-onset IBD is associated with greater
disease severity and complexity [4]. With current prevalence
estimates of 100-200 IBD cases per 100,000 children in the
USA, combined with low mortality of IBD, 10-year forecasts
predict that the typical adult gastroenterology practice will be
caring for a growing number of adolescents and young adults
(AYA) with IBD [5]. In parallel with the changing epidemiolo-
gy of IBD, treatment has moved away from surgical manage-
ment and inpatient hospitalizations towards new and costly
biologic therapies, with a resultant shift in direct healthcare costs
of IBD now approaching $6 billion annually in the USA [6].
Given the increasing numbers of young adults with IBD
and the high cost of care for these individuals over the
lifespan, there has been a growing national and international
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emphasis on healthcare transition (HCT), a step-wise, planned
movement of patients with chronic illnesses from pediatric to
adult health services [7]. However, HCT is a process that
continues well after the physical transfer of a patient to
adult-centered care (ACC) and adult IBD providers are in
need of more education and information in order to effectively
build upon this HCT process. In this article, we discuss, from
the perspective of an adult IBD provider, existing knowledge
about HCT (including its definition and key elements, disease-
specific considerations for IBD, and existing evidence for
planned HCT in IBD) as well as gaps in knowledge that pres-
ent an opportunity for future research. Table 1 summarizes the
frequently used abbreviations for this paper.

Planned HCT: Definition, Elements, and Outcomes

The current expert consensus from the Society for Adolescent
Medicine defines pediatric-to-adult healthcare transition,
using a broad developmental perspective, as “a gradual,
multi-dimensional and family-oriented process with focus on
the anticipated developmental stage of an individual and with
the ultimate goal of transfer to adult healthcare settings by
empowering patients with disease knowledge and self-
management skills and by preparing healthcare providers with
adequate knowledge” [8]. Planned HCT for AYA has been
identified as a health services priority area by the
Department of Health and Human Service’s Healthy People
2020 report [9]. To improve the quality of care delivered to
AYA, the American Academy of Pediatrics, the American
Academy of Family Physicians, and the American College
of Physicians released a Consensus Report on Transition from
Adolescence to Adulthood in 2011. This report is a collection
of best practice guidelines that are derived from expert opinion
and recommend that transition planning should be part of
clinical care for all AYA. The statement recommends begin-
ning HCT planning around age 12 with transfer to ACC com-
pleted between ages 18 and 21 years [10e].

Elements and Outcomes of Successful HCT

While there remains a dearth of evidence-based elements and
outcomes for successful HCT, a recent Delphi study, com-
prised of a panel of international transition experts including
physicians, psychologists, and transition program managers,
reached full consensus on the importance of assuring good

Table 1 Frequently

used abbreviations IBD Inflammatory bowel disease
AYA Adolescents and Young Adults
HCT Health care transition
ACC Adult-centered care
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coordination between pediatric and adult providers and high
consensus on tailoring transition plans to the needs of patients
and families and on identifying a transition manager or coor-
dinator. Panelists unanimously endorsed patient continuity of
care with an adult provider (in contrast to ‘lost to follow-up’ or
‘no missed consultant appointments’) as a key indicator of
successful HCT [11]. Open and easy communication between
adult and pediatric teams and flexibility and adaptability in
planned HCT were considered to be important as well. In a
recent study of adult providers caring for AYA with sickle-cell
disease, health care utilization (e.g., keeping medical appoint-
ments, preventing hospitalizations), quality of life outcomes
(e.g., meeting developmental and life milestones), and clinical
outcomes (e.g., stable or improved disease trajectory) were
determined to be the chief outcomes of a successful planned
HCT [12]. Despite this knowledge about the goals and ele-
ments of planned HCT, little attention has been paid, nation-
ally or internationally, to creating systems-level solutions or
policies for transition, as revealed by a comprehensive, inter-
national, cross-jurisdictional, policy scoping review of nine
member countries of the Organization for Economic
Cooperation and Development (OECD) [13].

Transition Readiness

Transition readiness, a construct reflecting skills in the realms
of disease knowledge, information gathering, self-manage-
ment, and decision-making, is expected in a patient who is
ready to transfer to ACC. The objective of achieving transition
readiness in a patient is to foster sustained self-efficacy and
motivation for active participation in health and self-care be-
haviors. Since age of transfer of AYA to adult care is not
standardized in the USA, individuals of varying developmen-
tal capacities are transferred to adult care, which can be a
potential barrier to success of HCT. Therefore, measures of
transition readiness are used to (1) decide whether a patient is
ready to be transferred to adult care and (2) assess progress of
the individual during a planned HCT program. For IBD, tran-
sition readiness is being used as a metric to track success of
planned HCT and to set institutional benchmarks for transition
programs. In a national survey of pediatric gastroenterologists
who care for AYA with IBD, 76 % reported using objective
assessments of patient transition readiness to decide timing of
transfer to adult care [14¢°]. Despite 56 different generic and
disease-specific transition readiness measures, a recent com-
prehensive meta-analysis demonstrated that none have been
tested for predictive validity in terms of transition outcomes
[15]. Additionally, it is unclear what cut-offs should be used
for the purpose of institutional benchmarking, since there is no
parallel body of research into what constitutes “gold standard”
score on such measures in the adult population. In IBD, the
most commonly used transition readiness assessment tool is
the Transition Readiness Assessment Questionnaire, a self-
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report questionnaire regarding disease self-management skills
[16]. This tool, however, does not take provider and/or family
perspectives into account. Moreover, the exact self-
management competencies needed for successful IBD man-
agement are not captured in this type of generic transition tool.
In this regard, a disease-specific, self-efficacy scale for AYA
with IBD may be a complementary tool to identify skills def-
icits among these patients [17].

AYA Transition in the USA

In the US, AYA do not currently receive adequate planned
HCT services [18]. Only 22-47 % AYA with chronic illnesses
receive any pediatric-to-adult transition planning [9]. While
the number of AYA who received planning for HCT improved
between 2001 and 2010, less than half of parents, interviewed
as part of the National Survey of Children with Special Health
Needs, report having a transition preparation plan in place
with their pediatrician [19]. A 2009 American Academy of
Pediatrics national survey of transition services demonstrated
that less than half of pediatricians offer AYA and their families
any transition support [20]. Given these data, many AYA,
including those with IBD, will present to adult sub-specialty
providers with unaddressed challenges in self-management
skills and disease knowledge. Futhermore, regardless of
whether an AYA has been engaged in a formal HCT program,
the process cannot simply end with the transfer to ACC. Adult
providers must build upon this process by integrating youth
into ACC and addressing their unique needs. With the increas-
ing incidence of pediatric IBD and low mortality of IBD, adult
gastroenterologists will be increasingly tasked with managing
AYA with IBD and, hence, it is critical to address the chal-
lenges faced by them in the management of AYA with IBD.
Adult gastroenterologists consistently report that their limited
training in adolescent medicine and in issues related to AYA is
a persistent barrier in post-transfer care provision [21, 22].
Such barriers are not unique to the field of adult gastroenter-
ology. Many other adult sub-specialties, including endocrinol-
ogy, rheumatology, and cardiology, have similarly expressed
a need for additional training in adolescent medicine
[23, 24].

AYA with IBD: Special Management Issues for the Adult
Gastroenterologists

For the adult IBD provider, there are several unique, disease-
related, and socio-demographic factors that should be consid-
ered in AYA with IBD. First, compared with adult-onset IBD,
disease phenotype and evolution in pediatric-onset IBD is
more aggressive with higher rates of associated complications.
The multicenter EUROKIDS inception cohort study of chil-
dren with IBD demonstrated that 60-80 % of pediatric-onset
ulcerative colitis presented with pancolitis compared with

only 20-30 % in adult-onset ulcerative colitis [25, 26]. The
incidence of acute severe colitis is higher in children and 10-
year colectomy rates are over 40 % compared to less than
20 % in adults [26]. In Crohn’s disease, greater upper gastro-
intestinal involvement, more penetrating disease, and higher
rates of perianal disease are noted among individuals with
childhood onset disease [26]. When disease characteristics
were compared between 100 AYA with IBD presenting to a
HCT clinic in Canada versus 100 adults with IBD matched for
disease duration, more severe disease phenotype with disease-
related complications and higher requirement for biologic
agents was noted in the transitioning AYA population [27].
In addition, a third of children with Crohn’s disease experi-
ence linear growth retardation prior to gastrointestinal mani-
festations secondary to under-nutrition and inflammation,
which can lead to delayed puberty and related complications
[28, 29].

AYA with childhood-onset IBD are also at greater risk of
ionizing radiation exposure and radiation-related malignan-
cies, given the recently documented rise in diagnostic imaging
performed for pediatric IBD patients and the trend towards
increased cumulative lifetime radiation exposure [30, 31].
Treatment-related concerns, especially the risk of lymphoma
from immunomodulator therapies are also particularly rele-
vant for this young population [32].

Sexual and reproductive health is another area of focus for
AYA with IBD. Adverse pregnancy and outcomes, including
preterm birth and low birth weight, are associated with active
disease at time of conception and during pregnancy [33].
Induction and maintenance agents can affect fertility, another
important issue for this young patient population. Therefore,
for optimal management of IBD during and after pregnancy,
preconception planning under specialist care is essential
[34e]. However, counseling on issues of sexual health, birth
control, and pregnancy remains very low among AYA with
chronic illnesses including IBD [35, 36]. This is despite a
greater prevalence of high-risk lifestyle behaviors in most
young adults with chronic illnesses compared to their peers
[37]. IBD symptoms and treatment, including surgical thera-
pies, can significantly affect self-image and sexual functioning
[38], and AYA with IBD tend to have more depressive disor-
ders compared to other chronically ill youth [39].

Similar to youth with other chronic illnesses who achieve
fewer lifetime milestones, AYA with IBD tend to receive more
public assistance and have lower income levels [40]. They
face a future of reduced employment opportunities, higher
levels of disability, and lower work productivity. In the
USA, the burden of work-related opportunity loss in active
IBD is estimated at $3.6 billion ($5228 per person) annually,
excluding the costs of poor quality of life and it’s effect on
productivity [41]. Among AYA with IBD, a concerning trend
of increasing emergency health services utilization is noted
which appears to coincide with the transition to adult-
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centered care. Using national and administrative claims data-
bases, several studies have demonstrated an increase in emer-
gency department use for acute care needs, for immunosuppres-
sive therapy and lower ambulatory care use among AYA com-
pared to other age groups and non-IBD patients [42, 43]. A
recent Canadian study assessed healthcare utilization among
AYA with IBD 1 year before and 1 year after transfer to adult
care and found more missed ambulatory visits and more treat-
ment non-compliance after transfer to adult care [44+]. In addi-
tion, there is evidence of major financial burden for families and
substantial out of pocket costs associated with pediatric-onset
IBD of which adult IBD providers should be cognizant [45].

Planned HCT: Current Evidence for AYA with IBD

The North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (NASPGHAN) addressed the issue
of HCT in IBD with a set of expert-opinion based consensus
recommendations for both pediatric and adult gastroenterolo-
gists about HCT-related planning, preparing the patient and
family, and continuing the process once the patient has phys-
ically transferred care to the adult healthcare environment
[46-49]. However, to date, little has been published regarding
the systematic development, implementation, and evaluation
of planned HCT models in IBD. Joint pediatric and adult IBD
clinics, of various durations and with different starting points,
have been the most commonly recommended and studied
models for planned HCT in IBD [50-52]. A recent retrospec-
tive study assessed disease-specific outcomes, over a 2-year
period, of AYA with IBD who participated in a planned HCT
program in the UK compared with patients who were trans-
ferred directly to an adult gastroenterology clinic with a refer-
ral letter. This transition clinic was a joint adult-pediatric clinic
with support from IBD nurses, dietitian, and clinical psychol-
ogists where an individualized transition plan was made for
each patient with emphasis on patient and parental disease-
specific education. AYA attending the transition clinic had
significantly enhanced continuity of care with improved clinic
attendance, self-reported medication adherence, decreased
surgery and hospitalization rates, higher rates of university
education and employment, and a trend towards lower ioniz-
ing radiation exposure risk [53¢]. Results of a randomized
clinical trial comparing different transition models being con-
ducted in the United States are eagerly awaited [54].

Gaps and Opportunities

In order to effectively develop HCT interventions that are
generalizable to varied practice settings, some critical gaps
need to be addressed including: (1) solidification of a concep-
tual and methodological framework for HCT interventions;
(2) determination of relevant constructs and outcomes; (3)
understanding of key stakeholders; (4) adaptation from other
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childhood-onset chronic disease models, and (5) expansion of
HCT to include integration of AYA in the adult care setting.

Conceptual and Methodological Frameworks for Healthcare
Transition in IBD

The existing approach to HCT places patient knowledge and
self-management skills at the center of the entire process.
However, this approach may be sub-optimal given that impor-
tant contextual factors, including psychosocial, community,
and economic factors, are minimally addressed or neglected
in such an approach. The Social-ecological Model of
Adolescent and Young Adult Readiness to Transition
(SMART) model of transition readiness, informed by the
social-ecological framework and validated among patients,
families, and providers, offers a robust methodological frame-
work to capture the important intersecting stakeholders, dis-
tinct phases of care, and specific contributions of each stake-
holder to transition readiness. The SMART model also em-
phasizes the use of a healthcare utilization metric in assessing
HCT success and has been validated for use in IBD [55-57].
Implementation of planned HCT can be considered a
healthcare improvement initiative and, as such, meets the
Agency for Healthcare Research and Quality and Institute
of Healthcare Improvement “Triple Aim” framework of
improving the individual experience of health care, health
of the population, and reduction of healthcare costs [58].
In designing and implementing a planned HCT program,
emphasis on measuring improvements in both individual
and population health outcomes and healthcare utilization
and costs are essential [59+¢]. Additionally, there is a need
to develop quality metrics to systematically evaluate
planned HCT interventions for IBD. One novel program,
sponsored by the Centers for Medicare and Medicaid
(CMS) and AHRQ, the Pediatric Quality Measurement
Program, is engaged in the development of evidence-
based, quality, self-report measures for the pediatric- to
adult-centered care transition [60]. These can be used to
measure important elements such as patient-reported tran-
sition preparedness, and also serve as a benchmark for
comparing transition programs [61]. Finally, it is essential
to think about successful implementation of planned HCT
interventions for IBD. Borrowing from implementation sci-
ence, HCT interventions for IBD should include measure-
ment of the fidelity, cost of implementation, penetration,
and sustainability of the intervention, while being mindful
of structural (e.g., infrastructure, public policy); organiza-
tional (e.g., leadership and employee involvement);
patient-level (e.g., health-related beliefs, motivation);
provider-level (e.g., knowledge of intervention); and
innovation-level factors (e.g., quality of evidence
supporting the efficacy of the intervention) [62, 63].
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Relevant Constructs and Outcomes

For adult gastroenterologists, challenges in caring for
AYA with IBD can be best understood from the applica-
tion of a “developmental lens.” AYA experience a short
but unstable period between adolescence and full adult-
hood that is marked by changing roles (e.g., student,
employee, parent), geographical and social flux (e.g.,
leaving home for higher education, starting work), and
variable dependence on caregivers for financial and emo-
tional support and decision-making [64¢]. This period
typically coincides with the time when most AYA with
IBD need to integrate into ACC, either because of a new
diagnosis or after transfer from pediatric care. This de-
velopmental paradigm, referred to as emerging adult-
hood, has been used as a conceptual basis to explain
poor disease outcomes and patterns of healthcare utiliza-
tion often seen among AYA with chronic illnesses like
type 1 diabetes mellitus, mental illness and solid organ
transplantation [65-68]. Disease self-management be-
comes especially challenging with gaps in adherence
[69], follow-up, and insurance coverage [70]. These
may partly explain the deterioration in clinical outcomes
(e.g., poor HbAlc, organ graft loss), interrupted ambula-
tory care, and increased emergency department use and
hospitalization seen during this developmental stage
[71-77]. Tt is imperative that adult IBD providers be
aware of the many unique needs and challenges of
AYA with IBD, in order to provide developmentally ap-
propriate post-transfer care to this at-risk sub-population.

Continuity of Care

Continuity of care is a multi-dimensional, patient-oriented
construct that is a composite of important health services do-
mains including care coordination, care integration, and
patient-provider communication [78]. Continuity of care in-
cludes management and relational continuity with the same
provider over time (personal) and between different care set-
tings (cross-boundary) [79]. Different instruments have been
developed and validated for measuring continuity of care in
the health services research literature and a recent systematic
review highlights the strengths and weaknesses of each instru-
ment [78]. The importance of continuity of care as an objec-
tive, measurable, and clinically relevant outcome for success-
ful HCT has been echoed across chronic diseases. In type 1
diabetes mellitus, 34 % patients have a gap of >6 months in
medical care following transfer to adult care [80]. Based on
structured interviews with pediatric and adult gastroenterolo-
gists, a recent study demonstrated that continuity of care with
an adult provider was the most commonly used indicator of
successful HCT and considered even more important than
previously used outcomes like hospitalization rates, quality

of life, and corticosteroid use [56]. While these studies under-
score the importance of this construct to evaluate the success
of planned HCT, to date, no continuity of care measure has
been validated for use among AYA with IBD.

Stakeholder Input in Planned HCT for IBD

Clearly identifying the main stakeholders in the process of
planned HCT and focusing on their perceived barriers is es-
sential for facilitating success of HCT. Several recent studies
have assessed perspectives on HCT in IBD among patients,
parents, pediatric, and adult health providers, outlining their
importance as major stakeholders in the process with each
group identifying perceived barriers in the process of HCT
and transfer to ACC [21, 81, 82].

Pediatric GI providers, who are primarily responsible for
transition preparedness among patients and parents, are an
integral stakeholder group in the HCT process. A recent na-
tional survey of US pediatric gastroenterologists and allied
health professionals caring for children and AYA with IBD
identified major barriers in creating or maintaining planned
HCT programs. Similar to the perceptions of the patient and
caregiver group, nearly 94 % endorsed resistance from the
patient or parent to transfer to ACC, in addition to lack of
patient maturity and medication adherence [14+¢]. Hence, un-
derstanding the perspective of pediatric providers will allow
for better alignment of common goals between adult and pe-
diatric providers. Adult gastroenterologists, tasked with the
integration of AYA with IBD into ACC, represent another
vital, but historically neglected, stakeholder group. Adult GI
providers have repeatedly expressed perceived challenges in
caring for AYA with IBD population including inadequate
patient disease knowledge and self-management skills and
their own lack of training and knowledge about needed care
for this population [21, 22]. However, it is known that simply
increasing provider awareness towards HCT issues does not
result in improvement in patient self-management behaviors
[83]. Therefore, the perspectives of pediatric and adult pro-
viders are essential to address and incorporate in any HCT
intervention.

There is a substantial body of literature focused on chal-
lenges faced by AYA with IBD including low disease-specific
medical knowledge (about disease history, medication, and
related side-effects) [84], low interactive health literacy need-
ed for transition to adult care [85], evidence of poor participa-
tion in medical decision making. Up to 20 % of AYA cannot
perform basic disease self-management skills, even by age 18
[86]. Despite these obvious challenges, patient and their
families have had little involvement in HCT planning and
development and only recently have patient and caregiver
perspectives been highlighted in literature. A series of focus
groups of patients and parents revealed important areas of
concern surrounding HCT, including fear of loss of
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relationship with the pediatric provider, perception of poorer
quality of adult care, lack of a clear understanding of the
process of transfer to ACC, and the lack of knowledge about
healthcare insurance and finances [87¢¢]. Further, in a survey-
based study of post-transition AYA with IBD, despite
“terrifying” first visits with adult IBD providers, patients re-
ported overall positive relationships with their adult providers
[88]. Therefore, understanding barriers and facilitators of suc-
cessful HCT from the perspective of patients and caregivers
and incorporating their suggestions into program design and
implementation is crucial to HCT success.

Other HCT Models in Chronic Illnesses

Planned HCT efforts in other pediatric-onset chronic dis-
eases have evolved further in comparison to IBD. Type
IDM is the second most common chronic illness in chil-
dren and it’s incidence has increased particularly in the
youngest age groups [89] with growing numbers of AYA
needing to transition each year to ACC. Clinical atten-
dance, continuity of ambulatory care and disease control
are noted to worsen for patients with Type 1 DM in the
post-transfer period [75]. Among planned HCT interven-
tions across chronic childhood illnesses, a recent system-
atic review found most robust data among interventions
focused on AYA with type 1 DM [90]. Four intervention
studies demonstrated significant improvement in hemoglo-
bin A1C levels, blood pressure control, improved ambula-
tory clinic attendance, and improved screening for ne-
phropathy in AYA with type 1 DM who went through
structured HCT interventions [91-94]. The interventions
primarily focused on disease-specific patient education
and self-management skills and the most commonly used
model was a specific AYA or joint pediatric-adult clinic.
Two of these studies identified the greatest gains in pa-
tients who had the poorest pre-intervention disease control.
Therefore, HCT interventions in IBD can be informed by
the program design, implementation methods and scaling
of interventions in the field of Type 1 DM.

Integration of AYA into Adult-Centered Care.: Adoption
of Expanded HCT

Existing planned HCT interventions in IBD, though sparse,
are based in the pediatric setting with an emphasis on patient
transition preparedness primarily via improved patient educa-
tion. However, none of these programs address care after the
transfer to ACC is completed. While preparing AYA and their
families for adult-centered care is certainly essential, integra-
tion of these AYA into ACC, is equally, if not more important
for improved long-term outcomes. This is especially impor-
tant because not all young adults who present to an adult IBD
clinic have transitioned from pediatric care and many might
have been only recently diagnosed, as adults. This paradigm
shift, where adult providers actively participate in AYA patient
education, counseling, and evaluation, that addresses the spe-
cific issues of AYA and seeks to improve self-management
skills and active participation in medical decision-making, is
known as “care integration.” The 2011 Consensus report em-
phasized the need for care integration of AYA into ACC, after
transfer from pediatrics to adult healthcare has been complet-
ed, thereby expanding the definition of planned HCT.
However, little research has focused on the integration into
the ACC phase and no specific studies have been undertaken,
specifically, to define the process, key elements, or outcomes
of integration of AYA IBD patients into ACC. This new area
remain open for future investigation.

Conclusions

The rising incidence of pediatric-onset IBD and its low mor-
tality is contributing to a substantial increase in the number of
AYA with IBD, with complex disease requiring treatment with
biologics, who need to be cared for by adult providers. Hence,
it is becoming essential for adult gastroenterologists to be
trained and equipped with a nuanced understanding and
specific management tools to manage the disease-specific,
psychosocial, and developmental needs of this young popula-
tion of IBD patients. While substantial research has focused

Table 2  Planned Integration of Young Adults with IBD into Adult Care: Next Steps

A. Continue evaluations of planned HCT interventions to assemble adequate evidence of the effectiveness of HCT on cost, quality, clinical,
and patient-satisfaction outcomes.

B. Evaluate the intersecting interests, needs, and barriers of key stakeholder groups (patient, family, provider, payer, education system,
health system, and social services system).

C. Create individualized and disease-specific processes for planned HCT.

D. Define specific, measurable, validated, and broadly accepted measures of successful HCT and ACC integration.

E. Raise national and international discourse about the importance of HCT and ACC integration to initiate systems level solutions

(e.g., policy, funding models).

F. Conduct rigorous implementation research about planned HCT and ACC integration.

HCT healthcare transition, ACC adult-centered care
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on preparedness for HCT primarily guided by pediatric pro-
viders, there is a critical need to engage in focused research
about the integration of these AYA in ACC. A developmental
framework, based on the stage of emerging adulthood, is a
potential conceptual model for this research. Table 2 presents
a summary of recommendations for the next steps in integra-
tion of AYA with IBD into ACC.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflicts of
interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:

+ Of importance

*« Of major importance

1. Conway R, Low C, Coughlan RJ, et al. Risk of liver injury among
methotrexate users: a meta-analysis of randomised controlled trials.
Semin Arthritis Rheum. 2015;45(2):156-62. doi:10.1016/j.
semarthrit.2015.05.00.

2. Cosnes J, Gower-Rousseau C, Seksik P, et al. Epidemiology and
natural history of inflammatory bowel diseases. Gastroenterology.
2011;140:1785-94.

3. Baldassano RN, Piccoli DA. Inflammatory bowel disease in pedi-
atric and adolescent patients. Gastroenterol Clin North Am.
1999;28:445-58.

4. Vernier-Massouille G, Balde M, Salleron J, et al. Natural history of
pediatric Crohn’s disease: a population-based cohort study.
Gastroenterology. 2008;135:1106—13.

5. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev

Gastroenterol Hepatol. 2015;12:720-7.

Kappelman MD, Rifas-Shiman SL, Porter CQ, et al. Direct health

care costs of Crohn’s disease and ulcerative colitis in US children

and adults. Gastroenterology. 2008;135:1907—13.

7. Blum RW, Garell D, Hodgman CH, et al. Transition from child-
centered to adult health-care systems for adolescents with chronic
conditions. A position paper of the Society for Adolescent
Medicine. J Adolesc Health. 1993;14:570-6.

8. Rosen DS, Blum RW, Britto M, et al. Transition to adult health care
for adolescents and young adults with chronic conditions: position
paper of the Society for Adolescent Medicine. J Adolesc Health.
2003;33:309-11.

9. Office of Disease Prevention and Health Promotion. Health people
2020: Disability and health objectives. 2014. https://www.
healthypeople.gov/2020/topics-objectives/topic/disability-and-
health. Accessed 10 Jan 2016.

10.e» American Academy of P, American Academy of Family P,
American College of P, et al. Supporting the health care transition
from adolescence to adulthood in the medical home. Pediatrics.
2011;128:182-200. This is the 2011 consensus report on

.0\

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

planned healthcare transition and provides a conceptual guide
to approach towards practices for general healthcare transition
services.

Suris JC, Akre C. Key elements for, and indicators of, a successful
transition: an international delphi study. J Adolesc Health. 2015;56:
612-8.

Stollon NB, Paine CW, Lucas MS, et al. Transitioning adolescents
and young adults with sickle cell disease from pediatric to adult
health care: provider perspectives. J Pediatr Hematol Oncol.
2015;37:577-83.

Hepburn CM, Cohen E, Bhawra J, et al. Health system strategies
supporting transition to adult care. Arch Dis Child. 2015;100:559—
64.

Gray WN, Maddux MH. Current transition practices in pediatric
IBD: findings from a National Survey of Pediatric Providers.
Inflamm Bowel Dis. 2016;22:372-9. This article provides the
latest evidence summarizing national transition practices
among pediatric gastroenterologists for specifically IBD pa-
tients. Such national data was previously not reported for the
USA.

Schwartz LA, Daniel LC, Brumley LD, et al. Measures of readiness
to transition to adult health care for youth with chronic physical
health conditions: a systematic review and recommendations for
measurement testing and development. J Pediatr Psychol.
2014;39:588-601.

Sawicki GS, Lukens-Bull K, Yin X, et al. Measuring the transition
readiness of youth with special healthcare needs: validation of the
TRAQ—Transition Readiness Assessment Questionnaire. J Pediatr
Psychol. 2011;36:160-71.

Izaguirre MR, Keefer L. Development of a self-efficacy scale for
adolescents and young adults with inflammatory bowel disease. J
Pediatr Gastroenterol Nutr. 2014;59:29-32.

McManus MA, Pollack LR, Cooley WC, et al. Current status of
transition preparation among youth with special needs in the United
States. Pediatrics. 2013;131:1090-7.

Kuo AA, Inkelas M, Lotstein DS, et al. Rethinking well-child care
in the United States: an international comparison. Pediatrics.
2006;118:1692-702.

American Academy of Pediatrics. Survey: Transition services lack-
ing for teens with special needs. AAP News, Vol 30, Number 11,
2009. www.aapnews.org. Accessed 1 Jan 2016.

Sebastian S, Jenkins H, McCartney S, et al. The require-
ments and barriers to successful transition of adolescents
with inflammatory bowel disease: differing perceptions from
a survey of adult and paediatric gastroenterologists. J Crohns
Colitis. 2012;6:830—44.

Hait EJ, Barendse RM, Amold JH, et al. Transition of adolescents
with inflammatory bowel disease from pediatric to adult care: a
survey of adult gastroenterologists. J Pediatr Gastroenterol Nutr.
2009;48:61-5.

Garvey KC, Telo GH, Needleman JS, et al. Health care transition in
young adults with type 1 diabetes: perspectives of adult endocrinol-
ogists in the United States. Diabetes Care. 2015.

McDonagh JE, Southwood TR, Shaw KL, et al. Unmet education
and training needs of rheumatology health professionals in adoles-
cent health and transitional care. Rheumatology (Oxford). 2004;43:
737-43.

Levine A, de Bie CI, Turner D, et al. Atypical disease phenotypes in
pediatric ulcerative colitis: S-year analyses of the EUROKIDS
Registry. Inflamm Bowel Dis. 2013;19:370-7.

Van Limbergen J, Russell RK, Drummond HE, et al. Definition of
phenotypic characteristics of childhood-onset inflammatory bowel
disease. Gastroenterology. 2008;135:1114-22.

Goodhand J, Dawson R, Hefferon M, et al. Inflammatory bowel
disease in young people: the case for transitional clinics. Inflamm
Bowel Dis. 2010;16:947-52.

@ Springer


http://dx.doi.org/10.1016/j.semarthrit.2015.05.00
http://dx.doi.org/10.1016/j.semarthrit.2015.05.00
https://www.healthypeople.gov/2020/topics-objectives/topic/disability-and-health
https://www.healthypeople.gov/2020/topics-objectives/topic/disability-and-health
https://www.healthypeople.gov/2020/topics-objectives/topic/disability-and-health
http://www.aapnews.org

21 Page8of9

Curr Gastroenterol Rep (2016) 18: 21

28. Sanderson IR. Growth problems in children with IBD. Nat Rev
Gastroenterol Hepatol. 2014;11:601-10.

29. Fumery M, Duricova D, Gower-Rousseau C, et al. Review article:
the natural history of paediatric-onset ulcerative colitis in
population-based studies. Aliment Pharmacol Ther. 2015.

30. Domina JG, Dillman JR, Adler J, et al. Imaging trends and
radiation exposure in pediatric inflammatory bowel disease
at an academic children’s hospital. AJR Am J Roentgenol.
2013;201:W133-40.

31. Fuchs Y, Markowitz J, Weinstein T, et al. Pediatric inflammatory
bowel disease and imaging-related radiation: are we increasing the
likelihood of malignancy? J Pediatr Gastroenterol Nutr. 2011;52:
280-5.

32. Kotlyar DS, Osterman MT, Diamond RH, et al. A systematic re-
view of factors that contribute to hepatosplenic T-cell lymphoma in
patients with inflammatory bowel disease. Clin Gastroenterol
Hepatol. 2011;9:36-41. el.

33. Broms G, Granath F, Linder M, et al. Birth outcomes in women
with inflammatory bowel disease: effects of disease activity and
drug exposure. Inflamm Bowel Dis. 2014;20:1091-8.

34.e« Nguyen GC, Seow CH, Maxwell C, et al. The Toronto consensus
statements for the management of inflammatory bowel disease in
pregnancy. Gastroenterology. 2015;150(3):734-57. doi:10.1053/;.
gastro.2015.12.003. A general approach towards management
of IBD in pregnancy that summarized the literature in this field
very well.

35.  Gawron LM, Hammond C, Keefer L. Documentation of reproduc-
tive health counseling and contraception in women with inflamma-
tory bowel diseases. Patient Educ Couns. 2014;94:134-7.

36. Fernandes SM, O’Sullivan-Oliveira J, Landzberg MJ, et al.
Transition and transfer of adolescents and young adults with pedi-
atric onset chronic disease: the patient and parent perspective. J
Pediatr Rehabil Med. 2014;7:43-51.

37. Britto MT, Garrett JM, Dugliss MA, et al. Preventive services re-
ceived by adolescents with cystic fibrosis and sickle cell disease.
Arch Pediatr Adolesc Med. 1999;153:27-32.

38. Timmer A, Bauer A, Dignass A, et al. Sexual function in persons
with inflammatory bowel disease: a survey with matched controls.
Clin Gastroenterol Hepatol. 2007;5:87-94.

39.  Greenley RN, Hommel KA, Nebel J, et al. A meta-analytic review
of the psychosocial adjustment of youth with inflammatory bowel
disease. J Pediatr Psychol. 2010;35:857—69.

40. Maslow GR, Haydon AA, Ford CA, et al. Young adult outcomes of
children growing up with chronic illness: an analysis of the National
Longitudinal Study of Adolescent Health. Arch Pediatr Adolesc
Med. 2011;165:256-61.

41. Longobardi T, Jacobs P, Bernstein CN. Work losses related to in-
flammatory bowel disease in the United States: results from the
National Health Interview Survey. Am J Gastroenterol. 2003;98:
1064-72.

42. Longobardi T, Jacobs P, Bernstein CN. Utilization of health care
resources by individuals with inflammatory bowel disease in the
United States: a profile of time since diagnosis. Am J
Gastroenterol. 2004;99:650-5.

43. Karve S, Candrilli S, Kappelman MD, et al. Healthcare utilization
and comorbidity burden among children and young adults in the
United States with systemic lupus erythematosus or inflammatory
bowel disease. J Pediatr. 2012;161:662-70. e2.

44.+ Bollegala N, Brill H, Marshall JK. Resource utilization during pe-
diatric to adult transfer of care in IBD. J Crohns Colitis. 2013;7:
e55-60. Evidence from Canada regarding change in clinical
outcomes around pediatric-to-adult healthcare transfer.

45.  Sin AT, Damman JL, Ziring DA, et al. Out-of-pocket cost burden in
pediatric inflammatory bowel disease: a cross-sectional cohort anal-
ysis. Inflamm Bowel Dis. 2015;21:1368-77.

@ Springer

46.

47.

48.

49.

50.

51.

52.

53..

54.

55.

56.

57.

58.

59.e0

60.

61.

62.

63.

Baldassano R, Ferry G, Griffiths A, et al. Transition of the patient
with inflammatory bowel disease from pediatric to adult care: rec-
ommendations of the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition. J Pediatr
Gastroenterol Nutr. 2002;34:245-8.

Pinzon JL, Jacobson K, Reiss J. Say goodbye and say hello: the
transition from pediatric to adult gastroenterology. Can J
Gastroenterol. 2004;18:735-42.

Hait E, Arnold JH, Fishman LN. Educate, communicate, anticipate-
practical recommendations for transitioning adolescents with IBD
to adult health care. Inflamm Bowel Dis. 2006;12:70-3.
Goodhand J, Hedin CR, Croft NM, et al. Adolescents with IBD: the
importance of structured transition care. J Crohns Colitis. 2011;5:
509-19.

Escher JC. Transition from pediatric to adult health care in inflam-
matory bowel disease. Dig Dis. 2009;27:382—6.

Davies IH, Jenkins HR. Transition clinics for adolescents with
chronic gastrointestinal disease in the UK and Ireland. J Pediatr
Gastroenterol Nutr. 2003;36:505-6.

Dabadie A, Troadec F, Heresbach D, et al. Transition of patients
with inflammatory bowel disease from pediatric to adult care.
Gastroenterol Clin Biol. 2008;32:451-9.

Cole R, Ashok D, Razack A, et al. Evaluation of outcomes in
adolescent inflammatory bowel disease patients following transfer
from pediatric to adult health care services: case for transition. J
Adolesc Health. 2015;57:212-7. Evidence from the UK regard-
ing healthcare transition intervention and its effectiveness.
Transition Study of Inflammatory Bowel Disease (IBD) Patients
from Pediatric Gastroenterologist to Adult Gastroenterologist.
NCT00360022. https://clinicaltrials.gov/ct2/show/NCT00360022.
Accessed 10 Jan 2016.

Schwartz LA, Brumley LD, Tuchman LK, et al. Stakeholder vali-
dation of a model of readiness for transition to adult care. JAMA
Pediatr. 2013;167:939-46.

Paine CW, Stollon NB, Lucas MS, et al. Barriers and facilitators to
successful transition from pediatric to adult inflammatory bowel
disease care from the perspectives of providers. Inflamm Bowel
Dis. 2014;20:2083-91.

Schwartz LA, Tuchman LK, Hobbie WL, et al. A social-ecological
model of readiness for transition to adult-oriented care for adoles-
cents and young adults with chronic health conditions. Child Care
Health Dev. 2011;37:883-95.

Institute for Healthcare Improvement. IHI Triple Aim Initiative.
http://www.ihi.org/engage/initiatives/tripleaim/Pages/default.aspx.
Accessed 20 Jan 2016.

Prior M, McManus M, White P, et al. Measuring the “triple aim” in
transition care: a systematic review. Pediatrics. 2014;134:¢1648-61.
Provides a conceptual framework about transition care for ad-
olescents and young adults.

Agency for Healthcare Research and Quality. CHIPRA Pediatric
Quality Measures Program. http://www.ahrq.gov/policymakers/
chipra/pgmpback.html. Accessed 10 Jan 2016.

Sawicki GS, Garvey KC, Toomey SL, et al. Development and val-
idation of the adolescent assessment of preparation for transition: a
novel patient experience measure. J Adolesc Health. 2015;57:282—
7.

Durlak JA, DuPre EP. Implementation matters: a review of research
on the influence of implementation on program outcomes and the
factors affecting implementation. Am J Community Psychol.
2008;41:327-50.

Damschroder LJ, Aron DC, Keith RE, et al. Fostering implemen-
tation of health services research findings into practice: a consoli-
dated framework for advancing implementation science. Implement
Sci. 2009;4:50.


http://dx.doi.org/10.1053/j.gastro.2015.12.003
http://dx.doi.org/10.1053/j.gastro.2015.12.003
https://clinicaltrials.gov/ct2/show/NCT00360022
http://www.ihi.org/engage/initiatives/tripleaim/Pages/default.aspx
http://www.ahrq.gov/policymakers/chipra/pqmpback.html
http://www.ahrq.gov/policymakers/chipra/pqmpback.html

Curr Gastroenterol Rep (2016) 18: 21

Page 9 of 9 21

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

Arnett JJ. Emerging adulthood. A theory of development from the
late teens through the twenties. Am Psychol. 2000;55:469—-80.
Defines the developmental stage of “emerging adulthood.”.
Lyons SK, Becker DJ, Helgeson VS. Transfer from pediatric to
adult health care: effects on diabetes outcomes. Pediatr Diabetes.
2014;15:10-7.

Foster BJ, Dahhou M, Zhang X, et al. High risk of graft failure in
emerging adult heart transplant recipients. Am J Transplant. 2015.
Dharnidharka VR, Lamb KE, Zheng J, et al. Across all solid organs,
adolescent age recipients have worse transplant organ survival than
younger age children: a US national registry analysis. Pediatr
Transplant. 2015;19:471-6.

Smith DC, Davis JP, Ureche DIJ, et al. Six month outcomes of a
peer-enhanced community reinforcement approach for emerging
adults with substance misuse: a preliminary study. J Subst Abuse
Treat. 2015.

Annunziato RA, Emre S, Shneider B, et al. Adherence and medical
outcomes in pediatric liver transplant recipients who transition to
adult services. Pediatr Transplant. 2007;11:608—14.

Devernay M, Ecosse E, Coste J, et al. Determinants of medical care
for young women with Turner syndrome. J Clin Endocrinol Metab.
2009;94:3408-13.

Blinder MA, Vekeman F, Sasane M, et al. Age-related treatment
patterns in sickle cell disease patients and the associated sickle cell
complications and healthcare costs. Pediatr Blood Cancer. 2013;60:
828-35.

Camfield P, Camfield C. Transition to adult care for children with
chronic neurological disorders. Ann Neurol. 2011;69:437-44.
Hemker BG, Brousseau DC, Yan K, et al. When children with
sickle-cell disease become adults: lack of outpatient care leads to
increased use of the emergency department. Am J Hematol.
2011;86:863-5.

Lotstein DS, Seid M, Klingensmith G, et al. Transition from pedi-
atric to adult care for youth diagnosed with type 1 diabetes in ado-
lescence. Pediatrics. 2013;131:¢1062—70.

Sheehan AM, While AE, Coyne 1. The experiences and impact of
transition from child to adult healthcare services for young people with
type 1 diabetes: a systematic review. Diabet Med. 2015;32:440-58.
Heery E, Sheehan AM, While AE, et al. Experiences and outcomes
of transition from pediatric to adult health care services for young
people with congenital heart disease: a systematic review. Congenit
Heart Dis. 2015;10:413-27.

Gurvitz M, Valente AM, Broberg C, et al. Prevalence and predictors
of gaps in care among adult congenital heart disease patients:
HEART-ACHD (The Health, Education, and Access Research
Trial). ] Am Coll Cardiol. 2013;61:2180-4.

Uijen AA, Heinst CW, Schellevis FG, et al. Measurement proper-
ties of questionnaires measuring continuity of care: a systematic
review. PLoS One. 2012;7, e42256.

Gulliford M, Cowie L, Morgan M. Relational and management
continuity survey in patients with multiple long-term conditions. J
Health Serv Res Policy. 2011;16:67-74.

Garvey KC, Wolpert HA, Rhodes ET, et al. Health care transition in
patients with type 1 diabetes: young adult experiences and relation-
ship to glycemic control. Diabetes Care. 2012;35:1716-22.

81.

82.

83.

84.

85.

86.

87 00

88.

89.

90.

9l

92.

93.

94.

Paine CW, Stollon NB. Lucas MS, et al. Inflamm Bowel Dis:
Barriers and facilitators to successful transition from pediatric to
adult inflammatory bowel disease care from the perspectives of
providers; 2014.

Wright EK, Williams J, Andrews JM, et al. Perspectives of paedi-
atric and adult gastroenterologists on transfer and transition care of
adolescents with inflammatory bowel disease. Intern Med J.
2014;44:490-6.

Fishman LN, Ziniel SI, Adrichem ME, et al. Provider awareness
alone does not improve transition readiness skills in adolescent
patients with inflammatory bowel disease. J Pediatr Gastroenterol
Nutr. 2014;59:221-4.

Benchimol EI, Walters TD, Kaufman M, et al. Assessment
of knowledge in adolescents with inflammatory bowel dis-
ease using a novel transition tool. Inflamm Bowel Dis.
2011;17:1131-7.

Huang JS, Tobin A, Tompane T. Clinicians poorly assess health
literacy-related readiness for transition to adult care in adolescents
with inflammatory bowel disease. Clin Gastroenterol Hepatol.
2012;10:626-32.

Whitfield EP, Fredericks EM, Eder SJ, et al. “Transition
Readiness in Pediatric Patients With Inflammatory Bowel
Disease: A Patient Survey of Self-Management Skills”. J
Pediatr Gastroenterol Nutr. 2014;60(1):36—41. doi:10.1097/
MPG.0000000000000555.

Gray WN, Resmini AR, Baker KD, et al. Concerns, barriers, and
recommendations to improve transition from pediatric to adult ibd
care: perspectives of patients, parents, and health professionals.
Inflamm Bowel Dis. 2015;21:1641-51. Provides crucial stake-
holder perspectives on healthcare transition from the perspec-
tive of patients, caregivers, and providers.

Plevinsky JM, Gumidyala AP, Fishman LN. Transition experience
of young adults with inflammatory bowel diseases (IBD): a mixed
methods study. Child Care Health Dev. 2015;41:755-61.
Patterson CC, Dahlquist GG, Gyurus E, et al. Incidence trends for
childhood type 1 diabetes in Europe during 19892003 and predict-
ed new cases 2005-20: a multicentre prospective registration study.
Lancet. 2009;373:2027-33.

Crowley R, Wolfe I, Lock K, et al. Improving the transition between
paediatric and adult healthcare: a systematic review. Arch Dis
Child. 2011;96:548-53.

Cadario F, Prodam F, Bellone S, et al. Transition process of patients
with type 1 diabetes (T1DM) from paediatric to the adult health care
service: a hospital-based approach. Clin Endocrinol (Oxf). 2009;71:
346-50.

Nakhla M, Daneman D, To T, et al. Transition to adult care for
youths with diabetes mellitus: findings from a Universal Health
Care System. Pediatrics. 2009;124:¢1134-41.

Holmes-Walker DJ, Llewellyn AC, Farrell K. A transition care
programme which improves diabetes control and reduces hospital
admission rates in young adults with Type 1 diabetes aged 15-25
years. Diabet Med. 2007;24:764-9.

Lane JT, Ferguson A, Hall J, et al. Glycemic control over 3 years in
a young adult clinic for patients with type 1 diabetes. Diabetes Res
Clin Pract. 2007;78:385-91.

@ Springer


http://dx.doi.org/10.1097/MPG.0000000000000555
http://dx.doi.org/10.1097/MPG.0000000000000555

	Integrating Adolescents and Young Adults into Adult-Centered Care for IBD
	Abstract
	Introduction
	Planned HCT: Definition, Elements, and Outcomes
	Elements and Outcomes of Successful HCT
	Transition Readiness
	AYA Transition in the USA

	AYA with IBD: Special Management Issues for the Adult Gastroenterologists
	Planned HCT: Current Evidence for AYA with IBD
	Gaps and Opportunities
	Conceptual and Methodological Frameworks for Healthcare Transition in IBD
	Relevant Constructs and Outcomes
	Continuity of Care
	Stakeholder Input in Planned HCT for IBD
	Other HCT Models in Chronic Illnesses
	Integration of AYA into Adult-Centered Care: Adoption of Expanded HCT


	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



