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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of healthcare in the United States.  

This report from the EPC Program at AHRQ is one of several efforts underway across the 
U.S. Department of Health and Human Services to implement provisions of the Childhood 
Cancer Survivorship, Treatment, Access, and Research (STAR) Act of 2018 (Public Law No: 
115-180). The National Cancer Institute of the National Institutes of Health funded this report 
from the EPC Program at AHRQ. 

The reports and assessments provide organizations with comprehensive, evidence-based 
information on common, costly medical conditions, and new healthcare technologies and 
strategies. They also identify research gaps in the selected scientific area, identify 
methodological and scientific weaknesses, suggest research needs, and move the field forward 
through an unbiased, evidence-based assessment of the available literature. The EPCs 
systematically review the relevant scientific literature on topics assigned to them by AHRQ and 
conduct additional analyses when appropriate prior to developing their reports and assessments. 

To bring the broadest range of experts into the development of evidence reports and health 
technology assessments, AHRQ encourages the EPCs to form partnerships and enter into 
collaborations with other medical and research organizations. The EPCs work with these partner 
organizations to ensure that the evidence reports and technology assessments they produce will 
become building blocks for healthcare quality improvement projects throughout the Nation. The 
reports undergo peer review and public comment prior to their release as a final report  

AHRQ expects that the EPC evidence reports and technology assessments, when appropriate, 
will inform individual health plans, providers, and purchasers as well as the healthcare system as 
a whole by providing important information to help improve healthcare quality.  

If you have comments on this evidence report, they may be sent by mail to the Task Order 
Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane, 
Rockville, MD 20857, or by email to epc@ahrq.hhs.gov.  
 
 
Robert Otto Valdez, Ph.D., M.H.S.A. Arlene S. Bierman, M.D., M.S. 
Director Director 
Agency for Healthcare Research and Quality Center for Evidence and Practice 

Improvement 
 Agency for Healthcare Research and Quality 
 
Craig A. Umscheid, M.D., M.S. Kim Wittenberg, M.A. 
Director Task Order Officer 
Evidence-based Practice Center Program Center for Evidence and Practice 
Center for Evidence and Practice Improvement Improvement 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
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Transitions of Care From Pediatric to Adult Services 
for Children With Special Healthcare Needs 

Structured Abstract  
Objective. To understand the evidence base for care interventions, implementation strategies, 
and between-provider communication tools among children with special healthcare needs 
(CSHCN) transitioning from pediatric to adult medical care services. 
 
Data sources. We searched Ovid MEDLINE, Ovid Embase, the Cochrane Central trials 
(CENTRAL) registry, and CINAHL to identify studies through September 10, 2021. We 
conducted grey literature searches to identify additional resources relevant to contextual 
questions. 
 
Review methods. Using a mixed-studies review approach, we searched for interventions or 
implementation strategies for transitioning CSHCN from pediatric to adult services. Two 
investigators screened abstracts and full-text articles of identified references for eligibility. 
Eligible studies included randomized controlled trials, quasi-experimental observational studies, 
and mixed-method studies of CSHCN, their families, caregivers, or healthcare providers. We 
extracted basic study information from all eligible studies and grouped interventions into 
categories based on disease conditions. We summarized basic study characteristics for included 
studies and outcomes for studies assessed as low to medium risk of bias using RoB-2.  
 
Results. We identified 9,549 unique references, 440 of which represented empirical research; of 
these, 154 (16 major disease categories) described or examined a care transition intervention 
with enough detail to potentially be eligible for inclusion in any of the Key Questions. Of these, 
96 studies met comparator criteria to undergo risk of bias assessment; however only 9 studies 
were assessed as low or medium risk of bias and included in our analytic set. Low-strength 
evidence shows transition clinics may not improve hemoglobin A1C levels either at 12 or 24 
months in youth with type 1 diabetes mellitus compared with youth who received usual care. For 
all other interventions and outcomes, the evidence was insufficient to draw meaningful 
conclusions because the uncertainty of evidence was too high. Some approaches to addressing 
barriers include dedicating time and resources to support transition planning, developing a 
workforce trained to care for the needs of this population, and creating structured processes and 
tools to facilitate the transition process.  
 
No globally accepted definition for effective transition of care from pediatric to adult services for 
CSHCN exists; definitions are often drawn from principles for transitions, encompassing a broad 
set of clinical aspects and other factors that influence care outcomes or promote continuity of 
care. There is also no single measure or set of measures consistently used to evaluate 
effectiveness of transitions of care. The literature identifies a limited number of available training 
and other implementation strategies focused on specific clinical specialties in targeted settings.  
No eligible studies measured the effectiveness of providing linguistically and culturally 
competent healthcare for CSHCN. Identified transition care training, and care interventions to 
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prepare pediatric patients and their families for transitioning from CSHCN to adult care, varied 
considerably. 
 
Conclusions. Little rigorous evidence exists to inform care interventions and implementation 
strategies. Significant barriers impede implementation of interventions, tools, and trainings to 
transition CSHCN, which may be reduced in future intervention development. This review 
highlights the need for more rigorous studies across the diverse populations of CSHCN in order 
to provide clearer answers for CSHCN, their families, caregivers, providers, funders, and 
policymakers. 
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Executive Summary 
Main Points 

• With only a single exception that showed no benefit, we found that for all outcomes and
interventions the evidence was insufficient to draw conclusions because the uncertainty
of evidence was too high. Insufficient evidence does not mean that the intervention is of
no value to children with special healthcare needs (CSHCN).

• Transition clinics may not improve hemoglobin A1C levels at 12 or 24 months in youth
with type 1 diabetes mellitus compared with youth who received usual care (low-strength
evidence).

• While significant barriers impede implementation of interventions, some approaches to
reduce these barriers in future interventions include dedicating time and resources to
support transition planning, developing a workforce trained to care for the needs of this
population, and creating structured processes and tools to facilitate the transition process.

• No globally accepted definition exists for effective transition of care from pediatric to
adult services for CSHCN, nor is a single measure or set of measures consistently used to
evaluate effectiveness of transitions of care.

• The literature identifies only a limited number of available trainings or other
implementation strategies, generally focused on specific clinical specialties in targeted
settings.

• No included studies measured the effectiveness of providing linguistically and culturally
competent healthcare for CSHCN.

• Trainings and interventions to prepare pediatric patients and their families for
transitioning CSHCN to adult care vary considerably in their components, structures, and
processes.

Background and Purpose 
In the United States, nearly 20 percent of children under age 18 have special healthcare 

needs,1 defined as having or being at increased risk for chronic physical, developmental, 
behavioral, or emotional conditions—and this population is growing.2 Often, these children will 
require lifelong health-related services. Between 2011 and 2017, approximately 4.5 million 
CSHCN ages 12–18 transitioned from pediatric to adult healthcare providers.3 Such transitions 
are often difficult and can lead to gaps in care, adverse health outcomes, and frustration for 
patients and families.3-5 

This review sought to evaluate the effectiveness and harms of (1) healthcare interventions 
targeted toward CSHCN and their families/caregivers, (2) strategies to implement interventions 
for healthcare transitions including provider-related training, and (3) tools to facilitate 
communication between pediatric and adult providers. Further, this review discusses definitions 
and measures for effective healthcare transition for CSHCN, training and implementation 
strategies available to prepare pediatric patients, families, and healthcare providers for 
transitioning to adult medical care (including culturally competent approaches), and strategies to 
increase the availability of adult care providers in the transition process. The target audience for 
this review includes not only CSHCN, their families, caregivers, and providers, but also 
policymakers, all of whom rely upon current evidence for interventions to support healthcare 



 

ES-2 
 

transitions for CSHCN. The National Cancer Institute will use our findings to help develop its 
own independent recommendations regarding future research and funding. 

Methods 
The methods for this systematic review follow the Agency for Healthcare Research and 

Quality Methods Guide for Effectiveness and Comparative Effectiveness Reviews. See the 
review protocol (https://effectivehealthcare.ahrq.gov/products/transitions-care-pediatric-
adult/protocol) and the full report of the review for additional details. We searched Ovid 
MEDLINE, Ovid Embase, the Cochrane Central trials (CENTRAL) registry, and CINAHL 
to identify randomized controlled trials and quasi-experimental designs published and indexed in 
bibliographic databases through September 2021. 

Results 
We identified 9,549 unique references of which 440 represented empirical research using 

quantitative or qualitative method; of these, we categorized 154 as describing or examining a 
care transition intervention with enough detail to be potentially eligible for inclusion in any of 
the Key Questions. Of the 154 potentially eligible studies, which comprised 16 major disease 
categories, 96 met comparator criteria to undergo risk of bias assessment; however, only nine 
were assessed as low or medium risk of bias and included in our analytic set. We did not 
combine data quantitatively due to variability of interventions, comparison groups, outcomes 
measured, and study timing.  

Populations in the studies included those diagnosed with conditions common among CSHCN 
such as diabetes mellitus, cystic fibrosis, congenital heart disease, inflammatory heart disease, 
juvenile idiopathic arthritis, cancer, and others. Interventions were implemented across the age 
range eligible for transition, with some studies conducted in early adolescence (e.g., 14–15) and 
others in young adult populations (e.g., 19–23). Care interventions ranged widely, from 
transition programs and clinics to educational workbooks and care coordinators. Intervention 
approaches varied both within and across disease conditions. Transition outcomes from these 
studies included measures ranging from transition readiness to ongoing care. Studies also used a 
diverse set of outcome measures to evaluate intervention effects. Most interventions were 
conducted within specialty settings, transition clinics, and integrated health systems, with a 
notable lack of studies in primary care settings. 

Low-strength evidence showed transition clinics may not improve hemoglobin A1C levels at 
12 or 24 months in youth with type 1 diabetes mellitus compared with usual care.6,7 For all other 
interventions and outcomes, we found the evidence insufficient to draw conclusions. Insufficient 
evidence does not mean that the intervention is of no value to CSHCN. Rather, it means that, due 
to the uncertainty of the evidence, we cannot draw meaningful conclusions at this time. 

Significant barriers impede the implementation of interventions, tools, and trainings for 
transitioning CSHCN from pediatric to adult services. Examples of barriers include challenges 
with the adaptability of interventions, complex social challenges for patients (e.g., insurance, 
employment), lack of dedicated resources to support transitions, lack of care team training, and 
lack of a structured transition processes. The interventions and trainings identified by this 
literature set vary considerably in their components, structure, and processes. Additionally, no 
globally accepted definition exists for effective care transitions for CSHCN; instead, current 
definitions encompass a broad range of clinical and patient-centered factors. Similarly, no single 
measure or set of measures is used in this body of research. Even within a single domain, such as 
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transition readiness or quality of life, multiple measures are used. Further, the literature has 
identified only a limited number of available trainings and other implementation strategies, 
generally focused on specific clinical specialties in targeted settings, and none of the included 
studies measured the effectiveness of providing linguistically and culturally competent 
healthcare care for CSHCN who are transitioning from pediatric to adult services. CSHCN, their 
caregivers, providers, and other stakeholders may initially draw from evidence and best practices 
outside of this population by using a few systematic reviews and organizational trainings that 
inform culturally and linguistically competent healthcare in general populations and settings, but 
these are not specific to CSHCN. 

Limitations 
We applied a broad definition of care interventions, implementation strategies, and trainings 

in order to enlarge the scope of studies and thus better understand the range of interventions used 
in this population. However, we did not include care interventions for transitioning CSHCN to 
non-healthcare adult services. Educational and vocational interventions may contribute 
meaningfully to successful transitions for CSHCN, but were beyond the scope of our review. 

Implications and Conclusions 
Despite identifying a diverse range of intervention components and implementation 

strategies, our review was unable to provide a synthesized robust evidence base for which 
interventions work for effectively transitioning CSHCN from pediatric to adult medical care. The 
lack of sufficient evidence provides no clear answers for CSHCN, their families, caregivers and 
providers, or for funders and policymakers. Healthcare transitions are complex and multi-
dimensional; however, stakeholders rely on institutional policies and professional organization 
position statements to determine whether to disseminate or implement specific interventions in 
their populations or care settings as the field continues to emerge.8 

Many aspects of interventions for CSHCN need more thorough evaluation. Importantly, we 
found that study designs used in this literature lacked the necessary rigor to provide a solid 
evidence base. Future research for this population is crucial to generate quality evidence—not 
only to understand the most effective interventions, but also to understand how these 
interventions support adaptability across diverse disease conditions and sub-populations (e.g., 
race/ethnicity, sex/sexual orientation, socioeconomic status, and care setting). 
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Chapter 1. Introduction 
Background and Objective for Systematic Review 

In the United States, nearly 20 percent of children under age 18 have special healthcare 
needs,1 defined as having or being at increased risk for chronic physical, developmental, 
behavioral, or emotional conditions—and this population is growing.2 Often, these children will 
require lifelong health-related services. Between 2011 and 2017, an estimated 4.5 million 
children with special healthcare needs (CSHCN) ages 12–18 transitioned or prepared to 
transition from pediatric to adult healthcare providers.3 Such transitions are often difficult and 
can lead to gaps in care, adverse health outcomes, and frustration for patients and families.3-5 
Therefore, identifying the most effective interventions to improve healthcare transitions and 
outcomes for CSHCN is critical. This need is further underscored by prioritization of healthcare 
transitions as a Healthy People 2030 research objective6 and inclusion as a performance measure 
in state and federal programs.7 

Previous reviews of literature on interventions for healthcare transition in CSHCN have 
called for new research to rigorously examine the effectiveness of programs or services, while 
noting that the few existing studies mostly fail to use rigorous study designs, leading to a weak 
evidence base.5, 8 Some of the difficulty stems from lack of clarity around managing transitions, 
particularly as no globally accepted definition exists for effective transition from pediatric to 
adult medical care. In 2011, the American Academy of Pediatrics, the American Academy of 
Family Physicians, and the American College of Physicians sought to address this issue by 
publishing a framework for implementing care transitions for youth (starting in early 
adolescence) to aid clinicians in transition within their medical home.9 In this report, they define 
the goal of healthcare transition as “maximizing lifelong functioning and well-being…[thereby] 
ensuring that high-quality, developmentally appropriate healthcare services are available in an 
uninterrupted manner as the person moves from adolescence to adulthood.”9  Subsequently, Got 
Transitions® (a federally funded national resource center on healthcare transitions) developed a 
structured clinical quality improvement approach for transitioning patients from pediatric to 
adult medical care. One of several models for managing transitions, Got Transitions approach is 
called “Six Core Elements of Health Care Transition.” This approach is customizable across 
many transition care models10, 11 and includes transition policy, transition tracking and 
monitoring, transition readiness, transition planning, transfer of care, and transfer completion. 12 

Healthcare providers have integrated the Six Core Elements into practice in various ways, 
including direct interventions for healthcare transitions with children and their caregivers, 
implementation strategies such as provider training, and tools to facilitate communication 
between pediatric and adult providers. However, the broad spectrum of included components 
targeted within the Six Core Elements has raised questions about the best transition intervention 
designs, implementation tools, and strategies to address these complex transitions. Questions 
persist around whether/how intervention and participant characteristics affect outcomes of 
specific approaches, and whether/how those approaches could be improved. Characteristics that 
might affect transition outcomes include patient demographics (e.g., age, ethnicity, immigration 
status), capacity for self-management (e.g., health literacy, prior healthcare attendance), 
condition type and severity, provider/hospital features (e.g., access to specialty services, 
specialty training) and care setting (e.g., specialty center, telemedicine).13-15  

While CSHCN often experience significant barriers to effectively transitioning from pediatric 
to adult medical care,4, 14, 16, 17 the lack of rigorous evaluation of interventions and strategies to 
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reduce these barriers may hinder widespread development and dissemination of policies and 
programs for this population, as has been highlighted in previous evidence reviews.18, 19 Further, 
interventions vary widely in their components, structure, and processes,3 and might also lack 
effective tools or engagement to address the needs of culturally diverse populations. Measures of 
successful transition also vary widely across study populations and interventions, raising 
questions about how best to assess transition interventions. Finally, providers who care for 
CSHCN face persistent uncertainty about effective programs and practices, as well uncertainty or 
inconsistency about incentives to engage in transition care (e.g., reimbursement, capacity, 
training) across settings and specialties (e.g., primary care).20 Identifying and understanding 
intervention characteristics that lead to more successful transitions will help patients, caregivers, 
and providers make more informed decisions about which interventions (or components) might 
work for whom and under what circumstances. 

Purpose and Scope 
The National Cancer Institute (NCI) requested this review as part of a series of projects for 

The Childhood Cancer Survivorship, Treatment, Access, and Research (STAR) Act, which is 
devoted to advancing the state of science and improving the healthcare and quality of life for 
children and adolescent cancer survivors. Because NCI anticipated limited research on healthcare 
transitions specific to pediatric cancer, our review examined transitions to adult healthcare for all 
CSHCN. The target audience for this review includes not only CSHCN, their families, 
caregivers, and providers, but also policymakers, all of whom rely upon current evidence for 
interventions to support healthcare transitions for CSHCN. The key decisional dilemmas 
addressed by the review include the effectiveness and harms of 1) healthcare interventions 
targeted toward CSHCN and their families/caregivers, 2) strategies to implement interventions 
for healthcare transitions including provider-related training, and 3) tools to facilitate 
communication between pediatric and adult providers. Further, this review discusses definitions 
and measures for effective healthcare transition for CSHCN, training and implementation 
strategies available to prepare pediatric patients, their families, and healthcare providers for 
transitioning to adult medical care (including culturally competent strategies), and strategies to 
increase the availability of adult care providers in the transition process.  

The Research Questions 
This review addressed three Key Questions (KQs) to evaluate the effects of interventions for 

transition from pediatric to adult services for children with special healthcare needs. 
Healthcare transition interventions can be complex or multicomponent, including behavior 
changes on the part of patients and care providers. Therefore, the review included a question to 
help understand barriers and facilitators for such interventions. We also included a set of 
Contextual Questions (CQs) to provide information on the context within which care transitions 
happen. KQs and CQs were developed based on National Cancer Institute priorities and input 
from technical experts, with further feedback and refinement received during a public comment 
period. 

Key Questions for Systematic Review 
• KQ1: What are the effectiveness, comparative effectiveness, harms, 

and costs of care interventions for transition from pediatric to adult 
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medical care services, including primary care, for children with 
special healthcare needs and their families/caregivers? 
o KQ1a: How do outcomes vary by intervention characteristics or 

components? 
o KQ1b: How do outcomes vary by patient/caregiver or provider 

characteristics or setting? 
o KQ1c: What are the barriers and facilitators to effective 

transitions? 
o KQ1d: What are the gaps in evidence for the effectiveness of the 

interventions? 
• KQ2: What are the effectiveness, comparative effectiveness, harms, 

and costs of implementation strategies for care interventions for 
transition, including provider-related training? 
o KQ2a: How do outcomes vary by intervention characteristics or 

components? 
o KQ2b: How do outcomes vary by patient/caregiver or provider 

characteristics or setting? 
o KQ2c: What are the barriers and facilitators to effective 

implementation? 
o KQ2d: What are the gaps in evidence for the effectiveness of the 

interventions? 
• KQ3: What are the effectiveness, comparative effectiveness, harms, 

and costs of tools to facilitate communication between pediatric 
and adult providers for care transitions from pediatric to adult 
medical care for children with special healthcare needs and their 
families/caregivers? 
o KQ3a: How do outcomes vary by intervention characteristics or 

components? 
o KQ3b: How do outcomes vary by patient/caregiver or provider 

characteristics or setting? 
o KQ3c: What are the barriers and facilitators to effective tools to 

facilitate communication? 
o KQ3d: What are the gaps in evidence for the effectiveness of the 

interventions? 

Contextual Questions 
1. How is effectiveness defined and measured for transitions of care 

from pediatric to adult services for children with special healthcare 
needs? 
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2. What transition care training and other implementation strategies are 
available to prepare pediatric medical providers (e.g., pediatricians 
and other specialists) and adult medical providers (e.g., primary care 
providers, nurse practitioners, physician assistants) for transitioning 
children with special healthcare needs to adult care? 

3. What training is available for linguistically and culturally competent 
care? 

4. What transition care training and other implementation strategies are 
available to prepare pediatric patients and their families for 
transitioning children with special healthcare needs to adult care? 

5. What care interventions including primary care have been used for 
transition from pediatric to adult medical care for children with special 
healthcare needs? 

6. What strategies have been proposed to increase availability of adult 
care providers for people transitioning from pediatric to adult care? 

Population, Intervention, Comparator, Outcome, Timing and 
Setting 

Table 1.1 provides detailed information on the populations, interventions, comparators, 
outcomes, timing, and settings (PICOTS), and include criteria used for inclusion of studies in the 
review based on Key Questions. 

Table 1.1. Population, intervention, comparator, outcome, timing, and setting (PICOTS) 
Element KQ1: Benefits and Harms of Care 

Intervention 
KQ2: Implementation 
Strategies 

KQ3: Communication 
Tools 

Population Adolescents and young adults 
(diagnosed with cancer or other 
special healthcare condition before 
21 years old) with a chronic 
physical or mental illness or 
physical, intellectual, or 
developmental disability, their 
parents and/or care givers. 
Patient subgroups: disease 
condition (including cancer), age of 
diagnosis, sex/sexual orientation, 
race/ethnicity, religion, 
socioeconomic status, adverse 
childhood events 
Provider subgroups: age, sex, 
race/ethnicity, education, 
socioeconomic status, specialty, 
care setting 

Multi-disciplinary care 
providers (defined in 
Table 1.2, e.g. primary 
care/ family medicine 
physicians, specialty care 
physicians, nurse 
practitioners, physician 
assistant, etc.) caring for 
adolescents and young 
adults with a special 
healthcare need 
Patient subgroups: 
disease condition 
(including cancer), age of 
diagnosis, sex/sexual 
orientation, race/ethnicity, 
religion, socioeconomic 
status, adverse childhood 
events 
Provider subgroups: age, 
sex, race/ethnicity, 
education, socioeconomic 
status, specialty, care 
setting 

Multi-disciplinary care 
providers (e.g. primary 
care/family medicine 
physicians, specialty care 
physicians, nurse 
practitioners, physician 
assistant, etc.) providers 
caring for adolescents and 
young adults with a special 
need 
Patient subgroups: disease 
condition (including 
cancer), age of diagnosis, 
sex/sexual orientation, 
race/ethnicity, religion, 
socioeconomic status, 
adverse childhood events 
Provider subgroups: age, 
sex, race/ethnicity, 
education, socioeconomic 
status, specialty, care 
setting 
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Element KQ1: Benefits and Harms of Care 
Intervention 

KQ2: Implementation 
Strategies 

KQ3: Communication 
Tools 

Intervention Intervention related to the care 
transition from pediatric to adult 
medical care (e.g., any single- or 
multi-component intervention that 
addresses the Six Core Elements 
of healthcare transition such as 
educational materials, patient care 
documents, processes, etc. There 
are not widely established neat 
packages of intervention 
components; interventions vary 
widely in their components, 
structure, and processes.) No 
healthcare transition intervention is 
explicitly excluded. However, 
transition interventions that address 
the full spectrum of transition to 
adult life, such as transition to 
independent living from foster care 
or among people with 
developmental disabilities, will be 
excluded. 

Implementation strategies, 
including training (e.g., 
any single- or multi-
component intervention 
that addresses 
implementing the Six Core 
Elements of healthcare 
transition such as 
trainings) 

Tools for provider 
communication (e.g., any 
single- or multi-component 
intervention that addresses 
communication that 
supports the Six Core 
Elements of healthcare 
transition such as patient 
care documents) 

Comparators Comparator required, but no 
exclusion based on comparator 
type 

Comparator required, but 
no exclusion based on 
comparator type 

Comparator required, but 
no exclusion based on 
comparator type 

Outcomes Transition readiness (e.g., patient, 
family, provider, and system level) 
Quality of life  
Mortality 
Morbidity 
Disease-specific clinical outcomes 
Wellness visits/screenings (e.g., 
screening for depression, anxiety, 
STIs, other risk and resiliency 
factors such as alcohol use, 
substance abuse, violence) 
Treatment or care adherence 
Engagement in care (e.g., no 
shows, time between providers, 
satisfaction, loss to follow-up, time 
between leaving pediatric setting to 
going to adult) 
Satisfaction (patient and family) 
Family caregiver outcomes 
Harms 
Unintended consequences (e.g., 
ethics of transition) 
Psychosocial (e.g., social-
emotional, mental health, etc.) 
Insurance 
Cost 
Resource utilization (ER visit, 
hospitalization, length of stay) 

Intervention, Adoption, 
Fidelity, Sustainability, 
Feasibility, Acceptability 
and/or Satisfaction (e.g., 
physician and other formal 
caregiver satisfaction) 
Quality of life 
Mortality 
Morbidity 
Disease-specific clinical 
outcomes 
Family caregiver 
outcomes 
Harms 
Unintended 
consequences (e.g., 
ethics of transition, 
provider burden) 
Cost of implementation 
Insurance 

Transition readiness 
Quality of life 
Mortality 
Morbidity 
Disease-specific clinical 
outcomes 
Treatment or care 
adherence 
Engagement in care (e.g., 
no shows, time between 
providers, satisfaction, loss 
to follow-up, time between 
leaving pediatric setting to 
going to adult) 
Satisfaction (patient and 
family) 
Family Caregiver outcomes 
Harms 
Unintended consequences 
(e.g., ethics of transition) 
Insurance 
Cost 
Resource utilization (ER 
visit, hospitalization, length 
of stay) 

Timing At least 6 months post transition for 
tests of interventions. No 
exclusions for qualitative or mixed 
methods studies for barriers and 
facilitators subquestion. 

At least 6 months for tests 
of interventions. No 
exclusions for qualitative 
or mixed methods studies 
for barriers and facilitators 
subquestion. 

At least 6 months for tests 
of interventions. No 
exclusions for qualitative or 
mixed methods studies for 
barriers and facilitators 
subquestion. 
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Element KQ1: Benefits and Harms of Care 
Intervention 

KQ2: Implementation 
Strategies 

KQ3: Communication 
Tools 

Setting All settings (e.g., primary care, 
specialty care, schools, rural, 
resource limited settings, and 
telehealth) 

All settings (e.g., primary 
care, specialty care, 
schools, rural, resource 
limited settings, and 
telehealth) 

All settings (e.g., primary 
care, specialty care, 
schools, rural, resource 
limited settings, and 
telehealth) 

Abbreviations: ER=Emergency room visit; PICOTS=population, intervention, comparator, outcome, timing, setting 

Analytic Framework 
Figure 1.1 shows a visual representation of the analytic framework for the Key Questions, 

illustrating the relationship of interventions and outcomes.
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Figure 1.1. Analytic framework 
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Report Organization 
Chapter 2 outlines the methods used to conduct this systematic review. Chapter 3 presents 

the overall results of the search for the review’s eligible studies. Beginning in Chapter 4, we 
present results for KQ 1 (overall and by condition group), followed by outcome findings. 
Chapter 5 presents aggregated results for KQs 2 and 3. Chapter 6 presents a summary of overall 
barriers and facilitators to interventions. Chapters 7–11 present results from each of the 
Contextual Questions, with results for CQs 4 and 5 grouped in Chapter 10. Following this is the 
discussion including research gaps and future research considerations in Chapter 12. A glossary 
of terms for the report is provided in Table 1.2. 

Table 1.2. Glossary of terms  
Term Description 
Analytic set For the purposes of this review, the analytic set is the set of studies that underwent 

synthesis. It consists of the studies not judged to be pilots or have a high potential for bias 
that might have interfered with the ability of the study to answer its research question. 

Care intervention for 
transition  

Care intervention for transition relates to the care transition from pediatric to adult 
medical care (e.g., any single- or multi-component intervention) that addresses the Six 
Core Elements of healthcare transition such as educational materials, patient care 
documents, processes, etc. There are not widely established neat packages of 
intervention components; interventions vary widely in their components, structure, and 
processes. 

Caregiver For the purposes of this review caregivers are parents, spouses, family, friends and 
volunteers providing care to CSHCN.  

Children with special 
healthcare needs 
(CSHCN) 

For the purpose of this review CSHCN are adolescents and young adults diagnosed with 
cancer or other special healthcare condition before 21 years old (i.e., ages 10-21) with a 
chronic physical or mental illness or physical, intellectual, or developmental disability.  

Eligible study An eligible study is one that meets the initial study criteria that were defined in advance 
regarding the type of study that would be included in the systematic or comparative 
effectiveness review. 

Got Transitions ® Six 
Core Elements 

Six Core Elements is a structured clinical approach for transitioning patients from 
pediatric to adult medical care developed by Got Transitions® (a federally funded national 
resource center on healthcare transitions). This approach includes: transition policy, 
transition tracking and monitoring, transition readiness, transition planning, transfer of 
care and transfer completion. 

Healthcare transition  Healthcare transition, or HCT, is the process of moving from a child/family-centered 
model of healthcare to an adult/patient-centered model of healthcare, with or without 
transferring to a new clinician.12  

Multidisciplinary care 
providers 

For the purpose of this review multi-disciplinary care providers are primary care/ family 
medicine physicians, specialty care physicians, nurse practitioners, physician assistants, 
social workers, nurse navigators, community health workers, psychologists, etc. who are 
caring for adolescents and young adults with a special healthcare need.  

Risk of bias Risk of bias is the extent to which the design and conduct of a study are likely to have 
prevented bias in the results. 
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Chapter 2. Methods 
Review Approach 

The methods for this systematic review followed the Agency for Healthcare Research and 
Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews 
(available at https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview), modified 
slightly to support a mixed-studies approach. This systematic review also reports in accordance 
with the Preferred Items for Reporting in Systematic Reviews and Meta-Analyses (PRISMA).21 
The final protocol was posted online November 19, 2020 
(https://effectivehealthcare.ahrq.gov/products/transitions-care-pediatric-adult/protocol).  

Search Strategy and Study Selection 
We selected studies based on the populations, interventions, comparators, outcomes, timing, 

and settings (PICOTS) framework outlined in Table 1.1 if they were published in English in a 
peer-reviewed journal in both U.S. and non-U.S. settings. Any quantitative or qualitative study 
design examining transition to adult healthcare that enrolled children or youth with special 
healthcare needs (CSHCN) up to age 21, their parents or informal caregivers, or providers, were 
evaluated for fit to either Key Questions (KQs) or Contextual Questions (CQs). Studies that 
described or examined a care transition intervention, implementation strategy, or tool were 
considered specifically eligible for KQs. As this review focused on healthcare transitions, studies 
evaluating transitions to school or work were beyond the scope of this review. All literature 
identified as potentially eligible for the review were potentially eligible for the CQs as well.  

We conducted a comprehensive literature search in September 2020 (updated September 
2021) searching Ovid MEDLINE®, Ovid Embase®, the Cochrane Central Register of Controlled 
Trials, and CINAHL® databases that included literature published prior to September 2021. See 
Appendix A for full details. We supplemented our search strategies with backward and forward 
citation searches of recent relevant systematic reviews.  

Search results were downloaded and screened in PICO Portal,22 a systematic review 
platform. Two independent investigators reviewed titles and abstracts using predefined criteria, 
then conducted full-text screening to determine if inclusion criteria were met. Differences in 
screening decisions were resolved by consultation between investigators, and, if necessary, with 
a third investigator. Throughout the screening process, members of the review team met 
regularly to discuss training material and any issues that arose to ensure that inclusion criteria 
were applied consistently. 

We conducted additional grey literature searches using the Google search engine to identify 
relevant completed and ongoing studies, outcomes, and analyses not reported in the published 
literature, to assess publication and reporting bias, and inform future research needs. We also 
conducted targeted searches for grey literature sources for additional material to address the CQs. 
(See Appendix A.) 

Assessing Methodological Risk of Bias of Individual Studies 
For risk of bias assessments, we focused on studies with the least potential for bias and the 

fewest limitations. Included studies were not formally assessed for risk of bias if they did not 
meet threshold criteria of comparing outcomes with different groups or time points, referred to in 
this report as “meeting comparator criteria.” Included studies using randomized and non-

https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview
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randomized controlled trials, cohort studies with comparator arms, and single arm pre/post 
design were subjected to risk of bias assessment. Based on AHRQ guidance,23 two independent 
reviewers assessed risk of bias and consulted to reconcile discrepancies in overall risk of bias 
using RoB-2. (See Appendix A for decision rules.) Overall risk of bias assessments for each 
study were classified as low, moderate, or high based on the collective risk of bias inherent in 
each domain and confidence that the results were believable given the study’s limitations.  

Data Abstraction and Data Management 
Studies with comparator arms or single arm pre/post design were included in the basic 

characteristics table and underwent risk of bias assessment. Studies with low or medium risk of 
bias were evaluated as part of the analytic set. Studies that did not meet comparator criteria were 
not assessed for risk of bias, but are briefly described in brief evidence maps in the appendix 
materials. For all study designs, data fields included author, year of publication, study design, 
population, intervention, study follow-up, and setting.  

For the KQs, additional information pertaining to risk of bias, intervention duration, 
comparison, outcomes cited, barriers, facilitators, and cited gaps were abstracted. These fields 
included subject inclusion and exclusion criteria, intervention and comparison characteristics, 
study funding source and special subpopulations (e.g., sex/sexual identity, race/ethnicity, 
socioeconomic status), if reported. In the report, we use the term sex/sexual identity as a broader 
umbrella to encompass an individual’s sexual or gender identity which may include sexual 
orientation, gender identity, or expression.24 Intervention characteristics included components 
and activities, timing, frequency, duration, use of technology, training, delivery approach 
(prescriptive or manualized vs tailored), other delivery modalities, and use of cultural adaptations 
or modifications. We noted the age, developmental stage, or cognitive ability for which the 
intervention is intended. For CQs, we abstracted additional information pertaining to the 
definition and measurement of effectiveness, implementation strategies (including training 
available to providers, patients, and families), care intervention, and strategies for increasing 
provider availability. One reviewer extracted relevant data to evidence and outcomes tables, 
while a second reviewer verified for accuracy.  

To examine KQ1-3c (barriers and facilitators to implementation), we abstracted examples 
from articles included in KQ1-3 as well as additional articles identified through our primary 
search strategy that specifically examined barriers and facilitators to successful transitions until 
themes were saturated. We also assessed these articles for further usefulness for addressing the 
CQs. If studies seemed useful, we abstracted data into tables. Quantitative or qualitative studies 
identified with the search algorithm that did not directly address any KQ, or did not provide 
useful information for the CQs, are provided as a reference list by disease category in appendix 
materials. 

Data Synthesis 
We categorized studies using the National Institutes of Health Stage Model for Behavioral 

Interventions.25 This model provides a conceptual framework of intervention research 
development, ranging from basic science research (Stage 0) to new intervention creation (Stage 
I), research-setting efficacy (Stage II), “real-world” community-clinic efficacy (Stage III), broad 
community-based effectiveness (Stage IV), to eventually dissemination and implementation 
research (Stage V). This model not only describes the stages of behavioral intervention 
development, but also supports eventual implementation. While the stages do not directly assess 
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study designs, the model suggests that interventions at Stage 0 to II create a basic understanding 
of a potential intervention. Conversely, a quality improvement project, regardless of study design 
or rigor, can be viewed as Stage V, or a direct attempt at dissemination or implementation. 

We summarized results in evidence tables and synthesized evidence for each unique 
population, comparison, outcome, or harm. The evidence tables were organized by intervention 
targets, interventions, comparators, and patient populations/disease condition, care provider, or 
other system-level outcomes. Considering the complexity and variety of CSHCN identified 
during a scoping of the literature, we categorized patients by condition/disease type. We did this 
both to ensure that pediatric oncology populations were presented as specific groupings, and to 
make it easier for readers to locate specific CSHCN populations.  

Because we were not able to identify any consistent taxonomy of interventions, we 
categorized empirically by intervention and comparator pairs using the Six Core Elements as a 
framework. For studies that addressed barriers and facilitators for the KQs, we abstracted themes 
until saturation, at which point no additional themes were found from reviewing successive 
studies. We grouped barriers and facilitators by each of the five domains from the Consolidated 
Framework for Implementation Research (CFIR), a conceptual framework developed to guide 
systematic assessment of multilevel implementation contexts to identify factors that might 
influence intervention implementation and effectiveness.26 For the CQs, we focused on the 
included studies used to address the KQs, supplemented with material identified through grey 
literature searches. Where literature was scarce, we present all identified material; where 
literature was more abundant, we sampled and abstracted themes until saturation.  

Grading Strength of Evidence 
We evaluated overall strength of evidence for select quantitative outcomes for KQs within 

each comparison based on five required domains: (1) study strengths and limitations (risk of 
bias); (2) directness (single, direct link between intervention and outcome); (3) consistency 
(similarity of effect direction and size); (4) precision (degree of certainty around an estimate); 
and (5) reporting bias.27 Based on these domains, the overall strength of evidence for each 
outcome was rated as: 

• High: Very confident that estimate of effect lies close to true effect. Few or no 
deficiencies in body of evidence, findings believed to be stable. 

• Moderate: Moderately confident that estimate of effect lies close to true effect. Some 
deficiencies in body of evidence; findings likely to be stable, but some doubt. 

• Low: Limited confidence that estimate of effect lies close to true effect; major or 
numerous deficiencies in body of evidence. Additional evidence necessary before 
concluding that findings are stable or that estimate of effect is close to true effect. 

• Insufficient: No evidence, unable to estimate an effect, or no confidence in estimate of 
effect. No evidence is available, or the body of evidence precludes judgment. 
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Chapter 3. Search Results 
 
We list all studies excluded at full text screening, by exclusion category, in Appendix B. 

Studies identified as potentially eligible but not sampled or used for the Contextual Questions are 
reported in Appendix C. See Figure 3.1 for details of the screening process.  

Figure 3.1. Literature flow diagram 

 
Abbreviations: CQ=Contextual Question; KQ=Key Question 

Of the 440 identified studies of empirical research using quantitative or qualitative methods, 
representing 55 disease conditions, we categorized 154 as describing or examining a care 
transition intervention with enough detail to be eligible for potential inclusion in any of the Key 
Questions. The 286 studies on transitioning children with special healthcare needs (CSHCN) that 
did not explicitly describe or examine care transition interventions (e.g., studies that described 
the characteristics of CSHCN transitioning, or identified challenges with transition, but did not 
propose an intervention) are listed in Appendix C. A further 58 studies failed the threshold 
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criteria of comparing outcomes with different groups or time points; some of these studies 
supported a contextual question. The remaining 96 studies that did meet the threshold criteria 
were assessed for risk of bias; only nine studies were assessed as low to medium risk of bias and 
included in the analytic set. Table 3.1 provides an overview of the eligible literature set.  

We categorized studies based on primary diagnoses. The chronic conditions category 
included interventions generally designed for any condition, although most aimed toward more 
complex patients. We present conditions for which we found few studies together as Other 
Conditions (e.g., hemophilia, endocrine conditions). Medical conditions were the most 
commonly represented conditions. Solid organ transplant, sickle cell, and cystic fibrosis were the 
most commonly studied. Many important sub-populations (e.g., race, socio-economic status, 
sex/sexual identify) reported in these studies were either not included as subjects of study or 
results were not separately reported the context of these interventions. Developmental or 
physical disabilities, or mental health, were more likely to have used qualitative or cross-
sectional methods (Appendix C).  

Table 3.1. Identified unique eligible studies by condition category, by results chapter 
Location Condition  Total Eligible 

(Included + Brief 
Evidence Map) 

Included Analytic Set 
(Subset of 
Included) 

Brief 
Evidence 
Map 

Chapter 4 
(KQ1) 

Cancer 8 2 0 6 
Chronic conditions 11 5 2 6 
Congenital heart disease 9 6 1 3 
Cystic fibrosis 12 6 0 6 
Diabetes Mellitus 15 11 2 4 
HIV 4 2 0 2 
Inflammatory bowel disease 12 9 0 3 
Juvenile idiopathic arthritis  7 5 1 2 
Kidney disease 3 2 0 1 
Neurological conditions 3 3 0 0 
Rheumatic conditions  4 1 0 3 
Sickle cell disease 17 9 0 8 
Solid organ transplant 17 15 1 2 
Spina bifida  7 3 1 4 
Urological conditions  2 0 0 2 
Other conditions  16 10 1 6 
Chapter 4 TOTAL 147 89 9 58 

Chapter 5 
(KQ 2 & 3) 

All conditions  9* 9* 0 0 
Chapter 5 TOTAL 9 9 0 0 

*Note: Two studies are used in both Chapter 4 and Chapter 5, for a total of 154 (147+9-2) unique studies and 96 (89+9-2) that 
were assessed for risk of bias.  
Abbreviations: KQ=Key Question 
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Chapter 4. Care Interventions for Transition  
Key Points 

• With only a single exception that showed no benefit, we found that for all outcomes and 
interventions the evidence was insufficient to draw conclusions because the uncertainty 
of evidence was too high. 

• Transition clinics may not improve hemoglobin A1C levels at 12 to 24 months in youth 
with type 1 diabetes mellitus compared with usual care (low-strength evidence). 

Introduction 
This chapter addresses Key Question (KQ) 1 and includes care interventions for transition 

from pediatric to adult medical services among children with special healthcare needs (CSHCN). 
We first present interventions in aggregate across all disease conditions (e.g., cancer, autism). 
When low- to medium-risk-of-bias studies were available for interventions, we present a 
summary of outcome findings by patient outcomes when available. We report conditions 
separately to allow for more detailed evaluation of evidence by underlying disease. For each 
disease condition, we present three summary sections: Key Points, Eligible Studies, and 
Intervention Research Context (a brief discussion of what has been examined in the included 
literature). We could not combine outcomes for statistical meta-analysis due to differences in 
outcome measures and intervention complexity; therefore, we present summary findings as brief 
statements of how many studies reported statistically significant beneficial results for the 
intervention or no statistically significant difference between the intervention and the 
comparator. Appendix D presents all studies included as part of the brief evidence map (with 
studies grouped by disease condition) along with evidence tables, summary risk of bias 
assessments, and strength of evidence for key comparisons and outcomes. 

Intervention Description 
Care interventions for transition from pediatric to adult medical services may include a wide 

range of components, structures, and processes. We included studies related to the medical care 
transition from pediatric to adult services that evaluated any single or multicomponent 
intervention addressing at least one of the Six Core Elements of healthcare transition, such as 
educational materials or patient care documents, by measuring outcomes at more than one time 
point.  

All Eligible Studies 
We identified 147 unique transition interventions describing or examining care interventions 

for transition from pediatric to adult medical services among CSHCN. Eighty-nine studies met 
comparator criteria and were eligible for risk of bias assessment. Studies not eligible for risk of 
bias assessment are included in brief evidence maps in Appendix D. Table 4.1 summarizes the 
characteristics of the included studies addressing KQ1. One study was assessed as low risk of 
bias, eight studies as medium risk of bias, and the remaining studies as high risk of bias. 
Appendix D provides evidence tables, summary risk of bias assessments, and strength of 
evidence for key comparisons and outcomes by disease condition. 
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Table 4.1. Basic characteristics of KQ1 literature set: all included studies 
Characteristic Information 
Total Studies  89 Total studies 
Study Design 12 Randomized controlled trials 

2 Other controlled trials 
67 Observational studies 
8 Mixed methods studies  

NIH Stage Model  1 Stage 0 
67 Stage I 
15 Stage II 
2 Stage III 
4 Stage IV 

Study Risk of Bias 80 High risk of bias 
8 Medium risk of bias 
1 Low risk of bias 

Included Disease Condition 
Studies  

16 Disease condition groups included the following number of studies: 
2 Cancer 
5 Chronic Conditions (generalized or nonspecific) 
6 Congenital Heart Disease  
6 Cystic Fibrosis 
11 Diabetes Mellitus 
2 HIV 
9 Inflammatory Bowel Disease 
5 Juvenile Idiopathic Arthritis 
2 Kidney Disease 
3 Neurological Conditions 
1 Rheumatic Conditions 
9 Sickle Cell Disease 
15 Solid Organ Transplant 
3 Spina Bifida  
10 Other Conditions (e.g., hemophilia, endocrine conditions) 

Setting  36 Tertiary centers or clinics, unknown pediatric or adult 
35 Pediatric tertiary centers, clinics or hospitals 
6 Pediatric and adult tertiary centers and clinics 
6 Adult tertiary centers 
1 Summer program 
1 Music program 
1 School-based health center 
3 Not reported 

Intervention Type  72 Transition program or clinic 
10 Transition skill-based training or education  
3 Transition workbook or toolkit   
2 Electronic medical record transition tool  
1 Summer program  
1 Music therapy program  

Mode of Delivery 79 In-person 
6 Online 
4 In-person and online 

Analytic Set Studies 9 Studies from the following disease condition groups: 
2 Chronic Conditions  
1 Congenital Heart Disease  
2 Diabetes Mellitus 
1 Juvenile Idiopathic Arthritis  
1 Solid Organ Transplant  
1 Spina Bifida  
1 Other Conditions (e.g., hemophilia, endocrine conditions) 

Abbreviations: KQ=Key Question; NIH=National Institutes of Health 
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Intervention Research Context 
Of the 89 included studies, most used observational designs, with only 12 randomized 

controlled trials, four other controlled trials and six mixed methods studies. Most studies focused 
on Stage I of the NIH Model. The number of studies varied by disease condition, with solid 
organ transplant, inflammatory bowel disease, and diabetes mellitus comprising the largest 
number. Several disease conditions contributed fewer than three studies; these included cancer, 
HIV, kidney disease, and rheumatic conditions. Studies were conducted across a variety of 
settings but focused primarily on either adult or pediatric tertiary centers, clinics, or hospitals. 
Interventions included a range of approaches including evaluation of transition programs and 
clinics, workbooks or toolkits, and skill-based training or education for transition, and more. 
Most interventions were delivered in person. Studies also included a range of population 
development stages, outcomes, and maximum follow up time. 

CSHCN Outcomes Across All Disease Conditions  
Only nine of the 89 included studies were assessed as medium or low risk of bias and 

included in the analytic set. These nine studies examined congenital heart disease, diabetes 
mellitus, juvenile idiopathic arthritis, solid organ transplant, spina bifida, chronic conditions, and 
other miscellaneous conditions. Two studies demonstrated low-strength evidence for improved 
outcomes for diabetes mellitus from transition care interventions. The analytic set did not report 
outcomes related to caregivers or providers. Table 4.2 summarizes the outcome findings. All but 
the one finding for HbA1C were rated as insufficient; so, while we report the outcome, the level 
of uncertainty regarding the evidence too high to draw conclusions.  

Table 4.2. Summary of KQ1 outcome findings for all disease conditions 
Outcomes  Chronic 

Conditions 
Congenital 
Heart 
Disease 

Diabetes 
Mellitus 

Solid Organ 
Transplant 

Spina 
Bifida 

Misc. 
Conditions 
(Hemophilia) 

Transition 
Readiness (Full 
TRAQ) 

 
K=1, M=1 
Insufficient 

 
K=1, M=1 
Insufficient 

NA NA NA NA 

QoL ↔ 
K=1, M=1 
Insufficient 

NA NA NA NA NA 

Care Quality 
 

K=1, M=2 
Insufficient 

NA NA NA NA NA 

Disease Status ↔ 
K=1, M=2 
Insufficient 

NA ↔ 
K=2, M=1 

Low-
strength 

NA NA NA 

Engagement in 
care  

K=1, M=2 
Insufficient 

 
K=1, M=1 
Insufficient 

Mixed 
K=2, M=2 
Insufficient 

NA NA NA 

Self Efficacy NA NA NA  
K=1, M=5 
Insufficient 

NA  
K=1, M=1 
Insufficient 
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Outcomes  Chronic 
Conditions 

Congenital 
Heart 
Disease 

Diabetes 
Mellitus 

Solid Organ 
Transplant 

Spina 
Bifida 

Misc. 
Conditions 
(Hemophilia) 

Self-
management 

NA NA NA  
K=1, M=1 
Insufficient 

 
K=1, M=1 
Insufficient 

 
K=1, M=1 
Insufficient 

Knowledge NA 
 

K=1, M=1 
Insufficient 

NA 
 

K=1, M=1 
Insufficient 

NA 
 

K=1, M=1 
Insufficient 

Adherence NA NA NA  
 

K=1, M=1 
Insufficient 

NA NA 

Satisfaction NA NA NA NA NA 
 

K=1, M=1 
Insufficient 

Social Support NA NA NA  
K=1, M=1 
Insufficient 

NA NA 

Retention NA NA NA  
 

K=1, M=1 
Insufficient 

NA 
 

K=1, M=1 
Insufficient 

Note: Up arrows signify results favor the intervention; down arrows signify results favor usual care; horizontal double-headed 
arrows signify no difference between groups. 
Abbreviations: K=number of studies; M=number of measures; NA=not applicable; QoL=quality of life; TRAQ=transition 
readiness assessment questionnaire 

Care Interventions by Disease Condition 

Cancer 

Key Points 
• No transition interventions for CSHCN with a history of cancer advanced to the analytic 

set for further analysis.  

Eligible Studies 
Eight publications described or examined care interventions for transition from pediatric to 

adult care among individuals with a history of cancer.28-35 Six did not meet comparator criteria 
and were not eligible for risk of bias assessment;30-35 we report these in the brief evidence map in 
Appendix D. Table 4.3 summarizes the characteristics of the KQ literature set. Two remaining 
studies were assessed as high risk of bias28, 29 and no studies were included in the analytic set. 
Appendix D provides evidence tables, summary risk of bias assessments, and strength of 
evidence for key comparisons and outcomes. 

Table 4.3 Basic characteristics of KQ1 literature set: cancer  
Characteristic Information 
Total Included Studies 2 Studies  
Study Design  1 Observational 

1 Mixed methods 
NIH Stage Model  2 Stage I 
Study Risk of Bias 2 High risk of bias 
Included Disease Stages/Types 2 All cancer types and stages 
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Characteristic Information 
Population Development Stage 1 <18 years old 

1 Not reported 
Setting 2 Pediatric tertiary centers, clinics or hospitals 
Intervention Type 1 Transition workbook or toolkit 

1 Patient navigator program 
Mode of Delivery 2 In-person 
Outcomes Evaluated 2 Transition readiness (1 general transition readiness, 1 

worry) 
3 Engagement in care (1 staff time required for the 
intervention, 1 total number of patients and families who 
met with patient navigator, 1 total number of patient 
navigator visit approvals) 

Maximum Intervention Follow-up Time 1 6 months 
Got Transitions ® Six Core Elements Targeted 1 Transition Readiness 
Analytic Set Studies 0 Studies 

Abbreviations: KQ=Key Qquestion; NIH=National Institutes of Health 

Intervention Research Context 
One study was conducted in a large pediatric tertiary center in North America with a 

predominately female cohort of unknown race/ethnicity,29 while the other took place in a large 
children’s research hospital.28 One intervention implemented the transition readiness component 
of the Six Core Elements by examining the role of an interactive transition workbook on 
transition outcomes. The most recent intervention (2021) implemented a patient navigator 
program.28 Outcomes focused mainly on participant worry (general and about leaving pediatrics) 
and transition readiness. No outcomes were collected for patient caregivers or providers. 

Chronic Conditions 

Key Points  
• Evidence was insufficient to draw conclusions about the effect of transition interventions

on CSHCN with chronic conditions.

Eligible Studies 
Eleven unique transition interventions from 12 publications described or examined care 

interventions for transition from pediatric to adult medical services among CSHCN with broadly 
defined chronic conditions.36-48 Six studies did not meet comparator criteria, were not eligible for 
risk of bias assessment, and thus excluded from the analytic set.36 28-30, 34, 36 The brief evidence 
map of these studies can be found in Appendix D. Table 4.4 summarizes the characteristics of 
the KQ literature set. Of the five studies that used comparators, three (from four publications) 
were assessed as high risk of bias.37, 41, 45, 47 Two were assessed as medium risk of bias and 
included in the analytic set.42, 43 Appendix D provides evidence tables, summary risk of bias 
assessments, and strength of evidence for key comparisons and outcomes.  

Table 4.4. Basic characteristics of KQ1 literature set: chronic conditions 
Characteristic Information 
Total Included Studies 5 Studies 
Study Design 2 Randomized controlled trials 

2 Observational study 
1 Mixed methods study 

NIH Stage Model 4 Stage II 
1 Stage III 
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Characteristic Information 
Study Risk of Bias 3 High risk of bias 

2 Medium risk of bias 
Included Disease Stages/Types 3 Nonspecific chronic conditions 

1 Nonspecific chronic conditions, intellectual disabilities/ medically complex 
patients 
1 Chronic conditions without cognitive impairment, represented by 
inflammatory bowel disease, cystic fibrosis, and type 1 diabetes mellitus 

Population Development Stage 1 12-22 years old 
2 16-22 years old 
1 18+ years 
1 Average age 20 years old (range 17 - 43) 

Setting 4 Pediatric tertiary centers, clinics or hospitals 
1 School-based health center 

Intervention Type 2 Transition program or clinic 
2 Transition workbook or toolkit 
1 Structured transition service 

Mode of Delivery 3 In-person 
2 Online 

Outcomes Evaluated 3 Transition Readiness (1 Transition Readiness Assessment 
Questionnaire, 1 self-care skills); 
1 Patient Activation Measure (self-efficacy)) 
1 Quality of Life (1 Pediatric Quality of Life Scale) 
2 Clinical Outcomes (1 disease specific index1 Karnofsky Performance 
Scale ) 
1 Engagement in Care(1 patient-initiated communications) 
2 Satisfaction or Experience with Care (1 Patient Assessment of Chronic 
Illness Care (quality of care); 1 Client Perceptions of Coordination 
Questionnaire (care coordination)) 
1 Resource Utilization (1 inpatient admission days and outpatient clinic 
visits) 
1 Treatment or care adherence (frequency of intervention use) 
2 Satisfaction with care (1 intervention helpfulness; 1 Goal Achievement) 

Maximum Intervention Follow-up 
Time 

1 8 months 
2 12 months 
1 12-47 months 
1 Unclear (2 year pilot) 

Got Transitions ® Six Core 
Elements Targeted 

2 Transition Readiness 
2 Transition Planning 
3 All Six Core Elements 

Analytic Set Studies 2 Studies 
Abbreviations:  KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
All five studies examined interventions conducted at urban tertiary pediatric academic health 

centers in North America; three in the United States, one in Canada. One was conducted in a 
high-school-based health center. The U.S.-enrolled populations were majority nonwhite. Three 
interventions implemented the Six Core Elements using care coordination frameworks. Another 
intervention evaluated the effects of a Web- and text-messaging tool (with a healthcare team 
communication portal) for disease management and decision support. The Canadian intervention 
used a toolkit and online mentor to promote organizational skills, goal setting, and self-
management. Outcomes did not focus on health status/disease outcomes, and no outcomes were 
collected for patient caregivers or providers. 
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CSHCN Outcomes 
Evidence was insufficient to draw conclusions about the effects of interventions for care 

transitions for CSHCN. Two studies reported a range of outcomes. Table 4.5 provides a 
summary of findings. 

One study enrolled 209 CSHCN; virtually all were African American. The study reported 
higher scores for patient assessment of quality of care for the healthcare transition care 
coordination group compared with the control group (3.6 versus 3.3) at 12 months. The 
intervention group was also more likely to report higher perceptions of care coordination.   

One study enrolled 81 CSHCN, 67 percent nonwhite, in MD2Me, a Web- and text-based 
disease management and skill-training intervention. The intervention group reported 
improvements in disease management tasks, as measured by the Transition Readiness 
Assessment Questionnaire, self-efficacy, and patient-initiated communication compared with the 
control group at 8 months. However, no differences in health outcomes were reported. 

Table 4.5. Summary of findings for outcomes: chronic conditions 
Outcome 
Comparisons  

#Studies/Design (n 
Analyzed)  
Timing  

Population  Findings  Strength of the 
Evidence* 

Total Patient 
Assessment of 
Chronic Illness 
Care (PACIC) 
 
HCT vs enhanced 
care 

1 RCT43 (n=209) 
12 months 

Individuals recruited age 16-
22 years with chronic 
conditions in US 

1 found benefit  Insufficient 

Client Perceptions 
of Coordination 
Questionnaire 
(CPCQ) 
 
HCT vs enhanced 
care 

1 RCT43 (n=209) 
12 months 

Individuals recruited age 16-
22 years with chronic 
conditions in US 

1 found benefit Insufficient 

Transition 
Readiness 
Assessment 
Questionnaire 
(TRAQ) 
 
MD2Me vs 
attention control 

1 RCT42 (n=81) 
8 months 

Individuals recruited age 12-
22 years with chronic 
conditions; IBD, CF, and T1 
diabetes mellitus, without 
cognitive impairment in US 

1 found benefit Insufficient 

Patient Activation 
Measure (PAM) 
 
MD2Me vs 
attention control 

1 RCT42 (n=81) 
8 months 

Individuals recruited age 12-
22 years with chronic 
conditions; IBD, CF, and T1 
diabetes mellitus, without 
cognitive impairment in US 

1 found benefit Insufficient 

Patient-Initiated 
Communications 
 
MD2Me vs 
attention control 

1 RCT42 (n=81) 
8 months 

Individuals recruited age 12-
22 years with chronic 
conditions; IBD, CF, and T1 
diabetes mellitus, without 
cognitive impairment in US 

1 found benefit Insufficient 
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Outcome 
Comparisons  

#Studies/Design (n 
Analyzed)  
Timing  

Population  Findings  Strength of the 
Evidence* 

Health outcomes: 
disease status, 
functional 
performance, 
quality of life 
 
MD2Me vs 
attention control 

1 RCT42 (n=81) 
8 months 

Individuals recruited age 12-
22 years with chronic 
conditions; IBD, CF, and T1 
diabetes mellitus, without 
cognitive impairment in US 

1 found no 
difference 

Insufficient 

Note: *Insufficient ratings due to few studies and imprecision in findings. No difference based on statistical significance. 
Abbreviations: CF=cystic fibrosis; HCT=healthcare transition; n=number; IBD=inflammatory bowel disease; RCT=randomized 
controlled trial 

Congenital Heart Disease (CHD)  

Key Points 
• Evidence was insufficient to draw conclusions about the effect of transition interventions 

on CSHCN with CHD. 

Eligible Studies 
Nine eligible studies examined care interventions for transition from pediatric to adult 

medical services among CSHCN with CHD.49-57 Three studies did not meet comparator criteria, 
were not eligible for risk of bias assessment, and excluded from the analytic set.53, 54, 57 The brief 
evidence map of these studies can be found in Appendix D. Six studies met comparator criteria 
and examined the effect of transition program on time to transition, transition readiness, health 
knowledge, quality of life, satisfaction, and various clinical outcomes (Table 4.6).49-52, 55, 56 
Appendix D provides evidence tables, summary risk of bias assessments, and strength of 
evidence for key comparisons and outcomes. 

Table 4.6. Basic characteristics of KQ1 literature set: congenital heart disease  
Characteristics  Information  
Total Included Studies 6 Studies 
Study Design 1 Randomized controlled trial  

1 Nonrandomized controlled trial   
4 Observational studies 

NIH Stage Model 4 Stage I   
2 Stage II 

Study risk of bias 5 High risk of bias 
1 Medium risk of bias 

Included Disease Stages/Types All CHD types and stages 
Population Development Stage 1 11-18 years old 

2 15-17 years old 
1 16+ years 
1 19-23 years old 
1 Not reported 

Setting 5 Tertiary centers or clinics, unknown pediatric or adult setting   
1 Children’s hospital 

Intervention Type 3 Education interventions  
1 Transition program or clinic 
1 Electronic medical record healthcare transition tool 

Mode 6 In-person clinic based  
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Characteristics  Information  
Outcomes Evaluated 7 Transition Readiness (2 general transition readiness, 2 health 

knowledge, 1 self-management knowledge, 1 emotional regulation; 
1 transfer) 
2 Engagement in care (2 time to transition) 
1 Quality of life (1 quality of life) 
2 Clinical outcomes (2 clinical outcomes) 
1 Satisfaction or experience with care (1 satisfaction) 
1 Resource utilization (1 unplanned cardiac hospitalizations) 

Maximum Intervention Follow-up Time 1 4 months 
1 6 months  
2 12 months  
1 18 months  
1 26 months 

Got Transitions ® Six Core Elements 
Targeted 

3 Transition Readiness 
3 Transition Planning 

Analytic Set Studies 1 Study 
Abbreviations:  CHD=congenital heart disease; KQ=Key Question; NIH=National Institutes of Health   

Intervention Research Context  
Of the six included studies, three provided educational interventions aimed at transition 

readiness, two in Canada and one in Malaysia. One Italian transition clinic used a 
multidisciplinary approach for standardized educational and support interventions. Outcomes 
included health perceptions, knowledge, and quality of life. One U.S.-based transition program 
included coordination between pediatric and adult nurses, physicians, and social workers to 
improve clinical outcomes and hospitalizations. Another U.S.-based study used a transition 
planning tool embedded in electronic medical records to improve clinical outcomes. 

CSHCN Outcomes 
We found insufficient evidence to draw conclusions about the effects of interventions for 

care transitions for CSHCN with CHD. Table 4.7 provides a summary of findings. At 12 months, 
authors reported improvement in all outcomes (disease knowledge, transition readiness, and 
excessive time to transition) in the educational intervention group compared with the control 
(usual care).56 Excess time to transition was reduced in 68 percent of the intervention group vs. 
51 percent of the control (p=0.059). Disease knowledge (p<0.001) and transition readiness 
(p=0.032) were also better in the intervention group than the control, but exact values were not 
reported. We did not assess outcomes at 18 months due to high risk of attrition bias. 

Table 4.7. Summary of findings for outcomes: congenital heart disease  
Outcome Comparisons  #Studies/Design (n 

Analyzed)   
Timing  

Population  Findings  Strength of 
the Evidence*  

Excess time to adult CHD care, 
CHD knowledge (MyHeart CHD 
knowledge survey), and 
Transition readiness (TRAQ)   
   
Nurse-led transition education 
intervention vs. Usual care  

1 RCT56 (n=121)  
12 months   

Individuals recruited 
age 15-17 years with 
congenital heart 
disease severities in 
Canada  

1 found benefit 
across all outcome 
measures.  

Insufficient   

Note: *Insufficient ratings due to few studies and imprecision in findings. No difference based on statistical significance. 
Abbreviations: CHD=congenital heart disease; n=number; RCT=randomized controlled trial 
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Cystic Fibrosis 

 Key Points  
• No transition interventions for CSHCN with cystic fibrosis advanced to the analytic set 

for further analysis.  

Eligible Studies 
Twelve unique transition interventions described or examined care interventions for 

transition from pediatric to adult care among CSHCN with cystic fibrosis.58-69 Six studies did not 
meet comparator criteria and were not eligible for risk of bias assessment.58-60, 62, 63, 69 The brief 
evidence map of these studies can be found in Appendix D. Table 4.8 summarizes the 
characteristics of the KQ literature set. The six remaining studies were assessed as high risk of 
bias and were excluded from the analytic set.61, 64-68 Appendix D provides evidence tables, 
summary risk of bias assessments, and strength of evidence for key comparisons and outcomes. 

Table 4.8. Basic characteristics of KQ1 literature set: cystic fibrosis 
Characteristics Information 
Total Included Studies 6 Studies 
Study Design 6 Observational studies 
NIH Stage Model 6 Stage I  
Study risk of bias 6 High risk of bias 
Included Disease Stages/Types General 
Population Development Stage 1 Families of patients aged 8 and older, and patients aged 16 and older  

1 Average age 22 
1 12-18 years old 
1 16-18 years old 
1 17-20 years old 
1 17-22 years old 

Setting 3 Pediatric and adult tertiary centers  
2 Tertiary centers, unknown pediatric/adult setting  
1 Pediatric tertiary center 

Intervention Type 4 Transition program or clinic  
1 Transition program (notebook & guide)  
1 Structured individualized transition process 

Mode 6 In-person 
Outcomes Evaluated 9 Transition readiness (2 general transition readiness transition, 4 self-

management, 1 independence during consultations, 1 self-efficacy, 1 
transition concerns) 
2 Quality of life 
4 Clinical outcomes (3 general disease-specific clinical outcomes, 1 
disease severity) 
1 Treatment or care adherence (1 treatment adherence) 
3 Engagement in care (1 general engagement in care, 1 percent split 
consultations, 1 participation in transition) 
3 Satisfaction or experience with care (1 transition perceptions, 2 
satisfaction) 
4 Resource utilization (2outpatient visitsand2 hospitalization, 1 other 
resource utilization) 

Maximum Intervention Followup 
Time 

1 12 months  
1 18 months  
3 24 months  
1 Not applicable  

Got Transitions ® Six Core 
Elements Targeted 

1 Transition and Care Policy/Guide 
5 Transition Readiness 
3 Transition Planning 
1 Transfer of Care 
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Characteristics Information 
Analytic Set Studies 0 Studies 

Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
Of the six included studies, five examined interventions conducted at cystic fibrosis centers 

located in the United States,64 Australia,67 France,68 the Netherlands,65 and Denmark.66 The sixth 
study was conducted at a children’s hospital in Australia.61 Two studies implemented a transition 
guide and notebook and assessed transition readiness and healthcare use.64, 65 One study 
examined the implementation of a transition clinic that employed a transition coordinator, 
evaluating its effects on healthcare use, clinical outcomes, and self-management related skills.65 
One study implemented staff training, a parents’ evening, and youth-friendly environment and 
consultations.66 Two studies conducted a preliminary evaluation of a transition program, and 
examined patient or parent concerns.61, 67 The interventions assessed were primarily focused on 
transition readiness, self-management skills, and clinical outcomes. The studies included several 
of the Six Core Elements.  

Diabetes Mellitus 

Key Points  
• Compared with usual care, transition clinics may not improve hemoglobin A1C levels at 

12 to 24 months in youth with type 1 diabetes mellitus (low-strength evidence).  
• Evidence was insufficient to draw conclusions about the effect of transition interventions 

on clinic attendance in youth with diabetes mellitus. 

Eligible Studies  
Fifteen eligible studies examined care interventions for transition from pediatric to adult 

medical services among individuals with diabetes mellitus.70-83 Four studies did not meet 
comparator criteria and were not eligible for risk of bias assessment.72-74, 81, 84-87 The brief 
evidence map of these studies can be found in Appendix D. Table 4.9 summarizes the 
characteristics of the KQ literature set. Nine studies were assessed as high risk of bias,70-75, 77, 78, 

80, 88 and two were assessed as medium risk of bias and included in the analytic set.76, 79 
Appendix D provides evidence tables, summary risk of bias assessments, and strength of 
evidence for key comparisons and outcomes. 

Table 4.9. Basic characteristics of KQ1 literature set: diabetes mellitus 
Characteristics  Information 
Total Included Studies  11 studies 
Study Design 4 Randomized controlled trials  

1 Nonrandomized controlled trials 
6 Observational studies 

NIH Stage Model  1 Stage 0 
3 Stage I 
1 Stage II  
1 Stage III  
5 Stage IV  

Study risk of bias 9 High risk of bias 
2 Medium risk of bias 

Included Disease Stages/Types 11 Type 1 diabetes mellitus 



 

25 

Characteristics  Information 
Population Development Stage 1 Average 18 years old (range 19-25) 

1 Average 18 years old (range 17-18) 
2 Average 19 years old (recruited 18-25) 
1 Average 19 years old 
1 17-19 years old 
1 17-20 years old 
1 18-20 years old 
1 Average 21 years old (range 20 - 23) 
2 Not reported 

Setting 11 Pediatric tertiary diabetes centers, clinics, or hospitals 
3 Adult tertiary center, adult diabetes clinic 
1 Tertiary centers or clinics, unknown pediatric or adult 

Intervention Type 11 Transition program or clinic  
Mode 9 In-person  

2 Mixed in person and on-line or text-based 
Outcomes Evaluated 3 Quality of Life (3 life satisfaction/quality of life) 

11 Clinical Outcomes (7 HbA1C levels, 4 other clinical outcomes) 
12 Engagement in Care (9 attendance, 3 disengagement/loss to 
follow-up) 
3 Resource Utilization (2 utilization)   
3 Satisfaction or Experience with Care (3 satisfaction) 

Maximum Intervention Followup Time  1 12 weeks 
1 3 months 
2 1 year  
2 2 years 
3 2.5 years 
1 4 years 
1 6 years 

Got Transitions ® Six Core Elements 
Targeted  

11 Transition Planning 
11 Transfer of Care 

Analytic Set 2 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
Eleven studies described or examined interventions for healthcare transition from pediatric to 

adult healthcare for diabetes mellitus. These interventions were conducted at urban tertiary 
pediatric academic health centers in North America or Australia; four in the United States, one in 
Canada, and one in Australia. Outcomes included clinic attendance, loss to followup, 
disengagement, utilization, satisfaction, quality of life, and clinical outcomes. 

Diabetes Mellitus Outcomes 
Evidence was insufficient to draw conclusions about the effects of interventions for care 

transitions for diabetes mellitus for clinic attendance. Low-strength evidence showed no effect of 
interventions on HbA1C. Table 4.10 provides a summary of findings.  

One Canadian study enrolled 205 CSHCN; 85 percent of participants of whom were white.76 
This study reported improved clinic attendance for the intervention group during the 12-month 
intervention, but no difference at 12 months postintervention. An Australian study reported no 
difference in clinic attendance for the healthcare transition intervention group during the 
intervention period, but improved attendance for the intervention group during a 12-month post-
intervention followup period.89 These studies reported no difference in HbA1C for intervention 
groups. One study reported no differences between intervention and control groups at study 
completion for satisfaction, disease-related distress, or quality of life. 
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Table 4.10. Summary of findings for outcomes: diabetes mellitus 
Outcome Comparisons  #Studies/Design 

(n Analyzed)  
Timing  

Population  Findings  Strength of the 
Evidence*  

Clinic 
Attendance/Appointment 
keeping 
 
Transition clinic vs 
usual care  

2 RCT76, 79 (n=309) 
0-12 months, 0-18 
months 

Individuals 
recruited age 17-
20 years with type 
1 diabetes mellitus 
in non-US settings 

1 found benefit  
1 no difference 

Insufficient 

Clinic 
Attendance/Appointment 
keeping 
 
Transition clinic vs 
usual care 

2 RCT76, 79 (n=274) 
24-36 months  

Individuals 
recruited age 17-
20 years with type 
1 diabetes mellitus 
in non-US settings 

1 found benefit 
1 no difference 

Insufficient 

HbA1C 
 
Transition clinic vs 
usual care 

2 RCTs76, 79 
(n=309) 
12-18 months 

Individuals 
recruited age 17-
20 years with type 
1 diabetes mellitus 
in non-US settings 

2 no difference Low 

HbA1C 
 
Transition clinic vs 
usual care 

2 RCTs76, 79 
(n=274) 
24-36 months  

Individuals 
recruited age 17-
20 years with type 
1 diabetes mellitus 
in non-US settings 

2 no difference Low 

Satisfaction, disease-
related distress, quality 
of life 
 
Transition clinic vs 
usual care 

1 RCT76, 79 (n=205) 
18 months 

Individuals 
recruited age 17-
19 years with type 
1 diabetes mellitus 
in Canada 

No difference on 
any measure 

Insufficient 

Note: *Insufficient ratings due to few studies and imprecision in findings. No difference based on statistical significance. 
Abbreviations: n=number; RCT=randomized controlled trial 

Human Immunodeficiency Virus (HIV)  

Key Points 
• No transition interventions for CSHCN with HIV advanced to the analytic set for further 

analysis. 

Eligible Studies 
Four eligible studies examined care interventions for transition from pediatric to adult 

medical services among CSHCN with HIV.90-93 Two studies did not meet comparator criteria, 
were not eligible for risk of bias assessment, and were excluded from the analytic set.91, 92 The 
brief evidence map of these studies can be found in Appendix D. Two studies met comparator 
criteria and were assessed as high risk of bias and excluded from the analytic set (Table 4.11).90, 

93 Appendix D provides evidence tables, and summary risk of bias assessments. 

Table 4.11. Basic characteristics of KQ1 literature set: HIV  
Characteristics Information  
Total Included Studies 2 Studies 
Study Design 2 Observational 
NIH Stage Model 1 Stage I 

1 Stage II 
Study risk of bias 2 High risk of bias 
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Characteristics Information  
Included Disease Stages/Types All HIV types and stages 
Population Development Stage 1 13-20 years old 

1 18+ years 
Setting 1 Adult and pediatric tertiary clinic 

1 Tertiary centers or clinics, unknown pediatric or adult  
Intervention Type 2 Transition program or clinic 
Mode 2 In-person clinic based 
Outcomes Evaluated 1 Transition Readiness (1 disease knowledge) 

1 Clinical Outcomes (1 viro-immunological parameters, 1 
clinical outcomes) 
2 Health behavior and wellness screening (1 psychological 
well-being, 1 self-esteem) 
2 Engagement in care (1 successful transition, 1 retention) 

Maximum Intervention Follow-up Time 1 18 months 
Got Transitions ® Six Core Elements Targeted None 
Analytic Set Studies 0 Studies 

Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
Of the two included studies, one was conducted in Italy at a tertiary HIV center and 

examined a bundle of initiatives run by a multidisciplinary team,90 while one U.S. study took 
place in a university pediatric/adult HIV clinic; most participants were Black. Neither study 
targeted any core elements. Outcomes focused on disease knowledge, self-esteem, and general 
health. Neither study collected outcomes for patient caregivers or providers. 

Inflammatory Bowel Disease (IBD) 

Key Points  
• No transition interventions for CSHCN with IBD advanced to the analytic set for further 

analysis. 

Eligible Studies 
Twelve eligible studies described or examined care interventions for transition from pediatric 

to adult medical services for CSHCN with IBD.94-105 Three did not meet comparator criteria and 
were not eligible for risk of bias assessment.94, 98, 105 The brief evidence map of these studies can 
be found in Appendix D. Nine studies met comparator criteria but were assessed as high risk of 
bias and excluded from the analytic set.95-97, 99-104 Table 4.12 summarizes the characteristics of 
the KQ literature set. Appendix D provides evidence tables, summary risk of bias assessments, 
and strength of evidence for key comparisons and outcomes.  

Table 4.12. Basic characteristics of KQ1 literature set: inflammatory bowel disease 
Characteristics Information  
Total Included Studies  9 Studies 
Study Design 8 Observational studies 

1 Mixed methods study 
NIH Stage Model 9 Stage I  
Study risk of bias 9 High risk of bias 
Included Disease 
Stages/Types 

7 Crohn’s disease and ulcerative colitis  
2 Unclassified IBD  
2 Indeterminate colitis  
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Characteristics Information  
Population Development 
Stage 

1 >14 years  
1 15-16 years old 
2 16-18 years old 
1 16-25 years old 
1 17-18 years old 
1 18 years old 
1 18-25 years old 
1 < 18 years  

Setting 6 Pediatric tertiary centers, clinics, or hospitals 
1 Adult and pediatric tertiary clinic  
1 Tertiary outpatient clinic unknown pediatric and adult setting 
1 Tertiary pediatric and adult outpatient  
1 Adult tertiary outpatient department 

Intervention Type 6 Transition program or clinic  
2 Joint transition consultations  
1 Transition coordinator  

Mode 9 In-person  
Outcomes Evaluated 8 Transition readiness (1 general transition, 2 self-management, 1 

independence in consultations, 2 disease-specific knowledge, 2 self-efficacy) 
3 Quality of life 
10 Clinical outcomes (4 disease-specific clinical outcomes, 3 disease activity, 1 
BMI, 1 clinical activity of disease, 1 current state of patient health) 
4 Health behaviors and wellness screenings (1 smoker status, 1 nicotine 
consumption, 1 depression & anxiety,1 resilience) 
5 Treatment or care adherence (1 treatment adherence, 3 medication 
adherence, 1 pharmacological therapy) 
2 Engagement in care (1 percent of patients who bounced back to pediatrics, 1 
attitudes and beliefs about medical therapy) 
4 Satisfaction or experience with care (1 transfer experiences, 1 transition 
satisfaction, 1 perceived patient-centeredness, 1 quality of transition) 
10 Resource utilization (3 resource utilization, 1 clinic attendance, 1 surgery, 1 
hospitalization 1 time to adult visits, 1 non-attendance rates, 1 surgical 
intervention, 1 cost) 
1 Other (1 socioeconomic parameters) 

Maximum Intervention Follow-
up Time 

5 12 months  
4 24 months  

Got Transitions ® Six Core 
Elements Targeted 

4 Transition Readiness  
4 Transition Planning  
1 Transfer of Care  

Analytic Set 0 Studies 
Abbreviations: IBD=inflammatory bowel disease; KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
All nine included studies examined interventions at tertiary IBD care clinics or centers, and 

all but one were conducted outside of the United States. The interventions primarily targeted one 
or more components of the Six Core Elements which included of transition readiness, planning, 
and transfer of care. Outcomes primarily focused on disease-related clinical outcomes healthcare 
use, and self-management.  

Juvenile Idiopathic Arthritis  

Key Points 
• No transition interventions for CSHCN with juvenile idiopathic arthritis advanced to the 

analytic set for further analysis. 
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Eligible Studies 
Seven studies examined transition interventions for CSHCN with individuals with juvenile 

idiopathic arthritis.106-112 Two studies did not meet comparator criteria and were not eligible for 
risk of bias assessment.106, 111 The brief evidence map of these studies can be found in Appendix 
D. Table 4.13 summarizes the characteristics of the KQ literature set. Four studies were assessed 
as high risk of bias.108-110 One study was assessed as medium risk of bias.107 Appendix D 
provides evidence tables, summary risk of bias assessments, and strength of evidence for key 
comparisons and outcomes. 

Table 4.13. Basic characteristics of KQ1 literature set: juvenile idiopathic arthritis  
Characteristics Information  
Total Included Studies 5 Studies 
Study Design 1 Randomized controlled trials 

3 Observational studies 
1 Mixed methods study 

NIH Stage Model 3 Stage I 
2 Stage II  

Study risk of bias 4 High risk of bias 
1 Medium risk of bias 

Included Disease Stages/Types 5 All juvenile idiopathic types and stages 
Population Development Stage 2 11-17 years old 

1 12-20 years old 
1 14-16 years old 
1 16-20 years old 

Setting 4 Pediatric tertiary centers, clinics or hospitals  
1 Tertiary centers or clinics, unknown pediatric or adult setting 

Intervention Type 5 Transition program or clinic 
Mode 5 In-person 
Outcomes Evaluated 8 Transition Readiness (1 illness-related knowledge, 2 arthritis-related 

knowledge, 1 parenting dimension/promotion of independence, 1 support of 
autonomy, 1 independent health behaviors, 1 behavioral control, 1 
psychological control) 
5 Quality of Life (1 perceived health status, 1 global quality of life, 3 health 
related quality of life) 
6 Clinical Outcomes (1 fatigue, 1 absence of disease activity, 1 functional 
status, 1 clinical remission, 1 disease outcome, 1 disease activity) 
1 Treatment or Care Adherence (1 medication adherence) 
4 Satisfaction or Experience with Care (2 satisfaction, 1 acceptability, 1 
retention) 
1 Resource use (1 usability) 
1 Other (1 pre-vocational experience) 

Maximum Intervention Follow-up 
Time 

2 12 months 
1 9 months 
2 Not reported 

Got Transitions ® Six Core 
Elements Targeted 

2 Transition and Care Policy/Guide 
5 Transition Readiness 
1 Transition Planning 
1 Transition of Care 

Analytic Set Studies 1 Study 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context  
Of the five included studies, three examined transition program interventions while two 

looked at transition clinics between 2007 and 2019. All studies were conducted outside of the 
United States (Belgium, United Kingdom, Denmark, and Finland). Interventions were conducted 
in various settings including outpatient and rheumatology clinics. All interventions included 
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transition readiness of the Six Core Elements while two also incorporated transition and care 
policy/guide, and one incorporated both transition planning and transition of care. Selected 
outcomes primarily focused on perceived health status, medication adherence, illness-related 
knowledge, quality of life, clinical remission, and satisfaction.  

CSHCN Outcomes 
No usable outcomes were available from the medium risk of bias study conducted in 

Denmark.107 

Kidney Disease 

Key Points 
• No transition interventions for CSHCN with kidney disease advanced to the analytic set 

for further analysis. 

Eligible Studies 
Three studies examined care interventions for transition from pediatric to adult medical 

services among CSHCN with kidney disease.113-115 One study did not meet comparator criteria 
and was not eligible for risk of bias assessment.114 The brief evidence map of this study can be 
found in Appendix D. Table 4.14 summarizes the characteristics of the literature set. Two studies 
were assessed as high risk of bias and excluded from the analytic set. Appendix D provides 
evidence tables, summary of risk of bias assessments, and strength of evidence for key 
comparisons and outcomes.  

Table 4.14. Basic characteristics of KQ1 literature set: kidney disease  
Characteristics Information  
Total Included Studies 2 Studies  
Study Design 1 Observational cohort  

1 Mixed methods  
NIH Stage Model 2 Stage I 
Study risk of bias 2 High risk of bias  
Included Disease Stages/Types 2 All kidney disease types and stages 
Population Development Stage 1 15-27 years old 

1 19-26 years old 
Setting 1 Pediatric tertiary centers, clinics or hospitals  

1 Tertiary centers or clinics, unknown pediatric or adult setting  
Intervention Type 1 Young adult clinic 

1 Transition model 
Mode 2 In-person 
Outcomes Evaluated 1 Transition Readiness (1 self-management) 

1 Quality of Life (disease-specific quality of life) 
2 Clinical Outcomes (1 type of illness, 1 nutrition,  
3 Treatment or Care Adherence (1 medications, 2 adherence)  
4 Engagement in Care (1 time trade-off, 1 new health provider, 1 
insurance issues, 1 informed reproduction) 
1 Satisfaction or Experience with Care (1 ongoing support) 

Maximum Intervention Follow-up Time 2 6 months 
Got Transitions ® Six Core Elements 
Targeted 

2 Transition Readiness 
1 Transition Planning 

Analytic Set Studies 0 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 
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Intervention Research Context 
Of the two included studies, one examined a young adult clinic while the other examined a 

transition model. Both were conducted between 2015 and 2019 in renal clinics, one in the United 
States and the other in Australia. Both interventions included components of the Six Core 
Elements which include transition readiness, while one study also incorporated transition 
planning. Outcomes primarily focused on quality of life, medication adherence, and self-
management.  

Neurologic Disorders  

Key Points  
• No transition interventions for CSHCN with neurologic disorders advanced to the 

analytic set for further analysis. 

Eligible Studies  
Three eligible studies examined care interventions for CSHCN with neurological disorders 

including epilepsy.116-118 All studies were assessed as high risk of bias and excluded from the 
analytic set. Table 4.15 summarizes the characteristics of the KQ literature set. Appendix D 
provides evidence tables, summary risk of bias assessments, and strength of evidence for key 
comparisons and outcomes.  

Table 4.15. Basic characteristics of KQ1 literature set: neurologic disorders 
Characteristics Information 
Total Included Studies 3 Studies 
Study Design 2 Observational studies 

1 Mixed methods 
NIH Stage Model 2 Stage I  

1 Stage II 
Study risk of bias 3 High risk of bias   
Included Disease Stages/Types 2 Adolescents with Epilepsy   

1 Children and adolescents recruited from neuropsychiatry clinic with 
diagnosed chronic condition 

Population Development Stage 1 9-15 years old (12.1 years old average) 
1 12-20 years old 
1 15-25 years old   

Setting 1 Tertiary centers or clinics, unknown pediatric or adult setting 
1 Pediatric tertiary centers, clinics, or hospitals 
1 Summer program 

Intervention Type 1 Epilepsy Transition Clinic 
1 Cognitive remediation summer program 
1 Electronic medical record transition flow sheet 

Mode 3 In-person 
Outcomes Evaluated 5 Transition Readiness (1 adaptive behavior, 1 executive control, 1 

executive function, 1 problem-solving, 1 transition health knowledge) 
2 Clinical Outcomes (1 Remission, 1 Diagnosis Change) 
3 Treatment or Care Adherence (1 referral, 1 prescription, 1 consultation) 

Maximum Intervention Followup 
Time 

1 2.5 years 
1 4 years 
1 Not reported 

Got Transitions ® Six Core 
Elements Targeted 

2 Transition Readiness 
1 Transition Planning  
1 Transfer of Care  

Analytic Set 0 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 
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Intervention Research Context 
Of the three included studies, two examined transition interventions for CSHCN with 

neurological disorders, and one used a longitudinal design to examine a pilot pediatric cognitive 
remediation summer program to prepare for transition of care. This study reported CSHCN 
neuropsychological outcomes, and perception and behaviors among parents of CSHCN. One 
study examined an epilepsy transition clinic staffed with a multidisciplinary team. This study 
reported CSHCN outcomes of diagnosis, treatment and therapeutic consequences, and seizure 
remission.  

Rheumatic Conditions 

Key Points 
• No transition interventions for CSHCN with rheumatic conditions advanced to the 

analytic set for further analysis. 

Eligible Studies 
Four studies examined transition interventions for CSHCN with rheumatic diseases.119-122 

Three studies did not meet comparator criteria and were not eligible for risk of bias 
assessment.120-122 The brief evidence map of these studies can be found in Appendix D. Table 
4.16 summarizes the characteristics of the literature set.119 One study was assessed as high risk of 
bias and excluded from the analytic set. Appendix D provides evidence tables, summary risk of 
bias assessments, and strength of evidence for key comparisons and outcomes.  

Table 4.16. Basic characteristics of KQ1 literature set: rheumatic conditions  
Characteristics  Information  
Total Included Studies 1 Study 
Study Design 1 Observational study 
NIH Stage Model 1 Stage I 
Study risk of bias 1 High risk of bias 
Included Disease Stages/Types 1 Broad category of rheumatic conditions  
Population Development Stage 1 16+ years  
Setting 1 Pediatric tertiary centers, clinics, or hospitals  
Intervention Type 1 Transition program or clinic 
Mode 1 In-person 
Outcomes Evaluated 1 Satisfaction or Experience with Care (1 satisfaction) 
Maximum Intervention Follow-up Time 1 6-8 months 
Got Transitions ® Six Core Elements 
Targeted 

1 Transition Readiness 
1 Transition Planning 
1 Transfer Completion  

Analytic Set Studies  0 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context 
This 2015 study examined a transition program119 in a U.S. rheumatology clinic. The 

intervention included components of the Six Core Elements which include transition readiness, 
transition planning, and transfer completion. The study focused on patient satisfaction as the 
outcome.  
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Sickle Cell Disease  

Key Points 
• No transition interventions for CSHCN with sickle cell disease advanced to the analytic 

set for further analysis. 

Eligible Studies 
Seventeen studies examined transition interventions for CSHCN with sickle cell disease.123-

139 Eight studies did not meet comparator criteria and were not eligible for risk of bias 
assessment;124, 126-129, 131, 134, 135 the brief evidence map of these studies can be found in Appendix 
D. Table 4.17 summarizes the characteristics of the KQ literature set. Nine studies were assessed 
as high risk of bias and were excluded from the analytic set.123, 125, 130, 132, 133, 136-139 Appendix D 
provides evidence tables, summary risk of bias assessments, and strength of evidence for key 
comparisons and outcomes. 

Table 4.17. Basic characteristics of KQ1 literature set: sickle cell disease 
Characteristics Information  
Total Included Studies 9 Studies 
Study Design 9 Observational studies 
NIH Stage Model 9 Stage I 
Included Disease Stages/Types 9 All sickle cell disease types and stages 
Study risk of bias 9 High risk of bias  
Population Development Stage 1 12-25 years old 

1 13-21 years old 
1 15-18 years old 
1 16-17 years old 
1 17-20 years old 
1 18-23 years old 
1 18-25 years old 
2 18+ years  

Setting 6 Pediatric tertiary centers, clinics or hospitals  
2 Adult tertiary centers or clinics  
1 Tertiary centers or clinics, unknown pediatric or adult setting  

Intervention Type 6 Transition program or clinic 
1 Adolescent autonomy checklist 
1 Music therapy intervention 
1 Educational videos 

Mode 8 In-person 
1 Online 

Outcomes Evaluated 16 Transition Readiness (4 general transition readiness, 3 self-
management, 3 disease-specific knowledge, 1 health literacy 1 
transition concerns, 1 emotion, 2 self-efficacy, 1 trust)  
1 Quality of life (1 health-related quality of life) 
4 Treatment or Care Adherence (1 adherence, 2 medication 
adherence, 1 barrier to adherence) 
9 Engagement in Care (1 pediatric abandonment, 2 matriculation to 
adult care, 1 adult care abandonment, 1 loss to follow-up, 1 
appointment attendance, 1 reason for refusal, 1 engagement with 
intervention, 1 reason for drop-out) 
2 Satisfaction or Experience with Care (1 satisfaction) 
3 Resource utilization (1 hospitalizations, 1 enrollment rates, 1 
retention rates) 
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Characteristics Information  
Maximum Intervention Follow-up Time 1 8 weeks 

1 6 months 
3 12 months 
2 years 
1 161-882 days 
2 Not reported 

Got Transitions ® Six Core Elements 
Targeted 

2 Transition and Care Policy/Guide 
2 Tracking and Monitoring 
8 Transition Readiness 
4 Transition Planning 
4 Transfer of Care 
3 Transition Completion 

Analytic Set Studies  0 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 

Intervention Research Context  
Of the nine included studies, three examined transition programs, two looked at a transition 

program with a transition navigator, one examined a music therapy intervention, one used an 
adolescent autonomy checklist between 2011 and 2019, one used educational videos, and one 
used a student mentorship approach. Eight studies were conducted in the United States and one 
in Canada. Interventions took place in various settings (hematology clinic, sickle cell disease 
clinics, medical home and hemoglobinopathy care center). All interventions included 
components of the Six Core Elements (mainly including transition readiness). One study 
incorporated all Six Core Elements of healthcare transition in the intervention. Outcomes 
primarily focused on transition readiness, knowledge, self-efficacy, loss to followup, 
hospitalizations, and medication adherence.  

Solid Organ Transplant 

Key Points 
• Evidence was insufficient to draw conclusions about the effect of transition interventions 

on CSHCN with a solid organ transplant. 

Eligible Studies  
Seventeen studies examined care interventions for transition from pediatric to adult medical 

services among individuals with a solid organ transplant.140-156 Two studies did not meet 
comparator criteria and were not eligible for risk of bias assessment.141, 148 The brief evidence 
map of these studies can be found in Appendix D. Table 4.18 summarizes the characteristics of 
the literature set. Fourteen studies were assessed as high risk of bias; just one was low risk of 
bias and included in the analytic set.146 Appendix D provides evidence tables, summary risk of 
bias assessments, and strength of evidence for key comparisons and outcomes. 

Table 4.18. Basic characteristics of KQ1 literature set: solid organ transplant  
Characteristics Information  
Total Included Studies 15 Studies 
Study Design 1 Randomized controlled trial 

13 Observational cohort  
1 Mixed methods study  

NIH Stage Model 14 Stage I 
1 Stage II 
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Characteristics Information  
Study risk of bias 14 High risk of bias 

1 Low risk of bias  
Included Disease Stages/Types 10 Kidney transplant  

3 Liver transplant  
2 Heart transplant  

Population Development Stage 1 11+ years  
2 13+ years  
1 14+ years  
1 16 to 18 years old  
1 16 to 22 years old  
1 16+ years  
1 <18 years of age 
2 18 years old 
1 18 to 21 years old 
1 18 to 35 years old  
1 18+ years  
1 21 years old 
1 Not reported 

Setting 6 Tertiary centers or clinics, unknown pediatric or adult setting   
3 Pediatric tertiary centers, clinics or hospitals  
3 Adult tertiary centers, clinics or hospitals  
1 Pediatric and adult tertiary centers and clinics  
2 Not Reported  

Intervention Type 9 Transition program or clinic 
2 Transition model 
2 Transition coordinator 
1 Young adult clinic 
1 Transfer clinic  

Mode 14 In-person 
1 In-person and online 

Outcomes Evaluated 13 Transition readiness (3 general transition readiness, 1 Autonomous or 
controlled motivation, 1 Self-reported confidence, 3 Medical knowledge, 1 
Perceived competence, 1 Efficacy, 1 Perceived autonomy support, 1 
Social support, 1 Developmentally Based Skills)    
 2 Quality of life (2 general quality of life) 
13 Clinical outcomes (7 general clinical outcomes, 1 Clinicians subjective 
assessment of overall graft stability, 2 Episodes of rejection, 1 Graft loss, 1 
Loss of kidney transplant, 1 health status)  
15 Treatment or care adherence (6 unspecified adherence, 3 clinic 
attendance, 2 medication adherences, 1 continuity of care, 2 retention, 1 
bounce backs)  
2 Satisfaction or Experience with Care (2 Satisfaction)  
2 Resource Utilization (1 hospitalizations related to graft issues, 1 Cost) 

Maximum Intervention Follow-up 
Time 

6 12 months 
2 6 months 
1 60 months 
1 24 months  
1 5 years 
1 36 months  
3 Not reported 

Got Transitions ® Six Core 
Elements Targeted 

15 Transition Readiness 
12 Transition Planning 
4 Transfer of Care 
4 Transfer Completion 

Analytic Set Studies 1 Study 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health 
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Intervention Research Context 
Of the 15 included studies, six examined transition program interventions, three looked at 

transition clinics, two looked at transition models, two looked at a transition coordinator, and the 
final two looked at a young adult clinic and a transfer clinic. All studies were conducted between 
2006 and 2019, with six taking place in the United States and the other nine in Finland, 
Germany, Canada, United Kingdom, and Switzerland. Interventions were conducted in a 
transition outpatient clinic, hospital clinic, outpatient clinic, heart transplant center and renal 
outpatient clinic. All interventions included components of the Six Core Elements which include 
transition readiness while three studies incorporated elements of transition planning, transfer of 
care, and transfer completion. Only one study used all Six Core Elements in the development of 
their program. Outcomes primarily focused on transition readiness, quality of life, clinical 
outcomes, knowledge, medication adherence, and satisfaction. 

CSHCN Outcomes 
Evidence was insufficient to draw conclusions about the effects of interventions for care 

transitions for CSHCN with heart transplants. One U.S. study reported on heart-transplant-
related knowledge, transition readiness (self-advocacy), transition readiness (self-management), 
social support, adherence to medical regimen, retention, and efficacy for heart transplant 
recipients, of whom more than 75 percent were white.146 Table 4.19 provides a summary of 
findings. The study reported increased transition readiness (self-management) in the control 
group compared to the intervention (p=0.007) over time. No difference was found in all other 
outcomes. The study reported patient retention of 86 percent in the intervention group and 91 
percent in the control group. 

Table 4.19. Summary of findings for outcomes: solid organ transplant 
Outcome Comparisons #Studies/Design (n 

Analyzed)  
Timing 

Population Findings Strength of 
the Evidence* 

Heart transplant related 
knowledge 
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

1 found no 
difference 

Insufficient  

Transition readiness 
(TRAQ)-Self-advocacy 
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

1 found no 
difference 

Insufficient 

Transition readiness 
(TRAQ)-Self-
management 
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

1 found 
favors 
usual care 

Insufficient 

Social support (SSI) 
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

1 found no 
difference 

Insufficient 
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Outcome Comparisons #Studies/Design (n 
Analyzed)  
Timing 

Population Findings Strength of 
the Evidence* 

Adherence to medical 
regimen 
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

1 found 
favors 
usual care 

Insufficient 

Retention  
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

86% 
retention 
intervention 
91% 
retention 
comparator  

Insufficient 

Efficacy  
 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 

1 RCT146 (n=37 
intervention; n=41 
control) 
6 months 

Individuals recruited age 
18 years or older with a 
heart transplant in the US.  

Not 
statistically 
significant 
different on 
5 out of 5 

Insufficient 

*Insufficient ratings due to few studies and imprecision in findings.  
Abbreviations: N=number; RCT=randomized controlled trial 

Spina Bifida 

Key Points 
• No transition interventions for CSHCN with spina bifida advanced to the analytic set for 

further analysis. 

Eligible Studies 
Seven studies examined transition interventions for CSHCN with spina bifida.146, 157-163 Four 

did not meet comparator criteria and were not eligible for risk of bias assessment.157, 159-161 The 
brief evidence map of these studies can be found in Appendix D. Table 4.20 summarizes the 
characteristics of the KQ literature set. Two studies were assessed as high risk of bias.162, 163 One 
study was assessed as medium risk of bias and included in the analytic set.158 Appendix D 
provides evidence tables, summary risk of bias assessments, and strength of evidence for key 
comparisons and outcomes. 

Table 4.20. Basic characteristics of KQ1 literature set: spina bifida  
Characteristics Information  
Total Included Studies 3 Studies  
Study Design 1 Randomized controlled trial 

1 Observational study 
1 Mixed methods study 

NIH Stage Model 2 Stage I 
1 Stage II 

Study risk of bias 2 High risk of bias 
1 Medium risk of bias 

Included Disease Stages/Types All spina bifida types and stages 
Population Development Stage 1 11-17 years old 

1 14-18 years old 
1 Not reported 

Setting 2 Tertiary centers or clinics, unknown pediatric or adult setting   
1 Pediatric tertiary centers, clinics or hospitals  
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Characteristics Information  
Intervention Type 1 Transition care coordination program 

1 Spina bifida transition program  
1 Transition preparation training 

Mode 3 In-person 
Outcomes Evaluated 3 Transition readiness (1 TRAQ, 1 role mastery, 1 self-care practice) 

1 Satisfaction or Experience with Care (1 barriers) 
1 Psychosocial Health (1 well-being) 

Maximum Intervention Follow-up 
Time 

1 4-6 months 
1 12 months  
1 4 months  

Got Transitions ® Six Core 
Elements Targeted 

2 Transition Readiness 
1 Transfer of Care 

Analytic Set Studies 1 Study 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health; TRAQ=Transition readiness assessment questionnaire 

Intervention Research Context  
Of the three included studies, one examined a transition care coordination program, one 

examined a transition program, and the third looked at a training program for transition 
preparation. All were conducted between 2010 and 2017 in the United States, two in an 
outpatient clinic and one in a spina bifida clinic. Of note, participants in one study were almost 
90 percent Latinx. All interventions included components of the Six Core Elements which 
include transition readiness and transfer of care. Outcomes primarily included transition 
readiness, role mastery, well-being, and self-care.  

CSHCN Outcomes 
Evidence was insufficient to draw conclusions about the effects of interventions for care 

transitions for CSHCN with spina bifida. One study reported on subjective well-being, role 
mastery, and self-care. Table 4.21 provides a summary of findings.158 No benefit was found 
across all outcome measures.  

Table 4.21. Summary of findings for outcomes: spina bifida 
Outcome Comparisons #Studies/Design 

(n Analyzed) 
Timing 

Population Findings Strength of 
the 
Evidence* 

Subjective well-being (PARS III) 
 
Transition Program Training 
(TPT) intervention in 
combination management vs 
only management 

1 RCT158 (n=31 
intervention; n=34 
control) 
4 months  

Individuals recruited 
age 14-18 years with all 
spina bifida severities in 
the U.S. and their 
caregivers 

1 found no 
difference 

Insufficient  

Role mastery (CLSS) 
 
Transition Program Training 
(TPT) intervention in 
combination with management 
vs only management 

1 RCT158 (n=31 
intervention; n=34 
control) 
4 months 

Individuals recruited 
age 14-18 years with all 
spina bifida severities in 
the U.S. and their 
caregivers 

1 found no 
difference 

Insufficient  

Self-care practice (DSCPI-90) 
 
Transition Program Training 
(TPT) intervention in 
combination with management 
vs only management 

1 RCT158 (n=31 
intervention; n=34 
control) 
4 months 

Individuals recruited 
age 14-18 years with all 
spina bifida severities in 
the U.S. and their 
caregivers 

1 found no 
difference 

Insufficient  

*Insufficient ratings due to few studies and imprecision in findings. 
Abbreviations: PARS III=Personal Adjustment and Role Skills Scale; CLSS=Community Life Skills Scale; DSCPI-90=Denyes 
Self-Care Practice Instrument; RCT=randomized controlled trial 
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Urological Conditions 

Key Points  
• No transition interventions for CSHCN with urological conditions advanced to the 

analytic set for further analysis. 

Eligible Studies 
Two unique publications described a transition intervention.164, 165 These studies did not meet 

comparator criteria; we report these in the brief evidence map in Appendix D.  

Other Conditions  

Key Points 
• Evidence was insufficient to draw conclusions about the effect of transition interventions 

on CSHCN with various conditions. 
• No other conditions (such as asthma, cerebral palsy, or muscular dystrophy) advanced to 

the analytic set for further analysis. 

Eligible Studies 
Sixteen studies examined transition interventions for CSHCN with various conditions.84-87, 

166-177 Six studies did not meet comparator criteria and were not eligible for risk of bias 
assessment.84-87, 176, 177 The brief evidence map of these studies can be found in Appendix D. 
Table 4.22 summarizes the characteristics of the KQ literature set. Nine studies were assessed as 
high risk of bias and excluded from the analytic set.167-175 One study was assessed as medium 
risk of bias and included in the analytic set.132 Appendix D provides evidence tables, summary 
risk of bias assessments, and strength of evidence for key comparisons and outcomes. 

Table 4.22. Basic characteristics of KQ1 literature set: other conditions  
Characteristics Information  
Total Included Studies 10 Studies  
Study Design 2 Randomized controlled trials 

8 Observational studies 
NIH Stage Model 8 Stage I 

2 Stage II 
Risk of Bias 9 High risk of bias 

1 Medium risk of bias 
Included Disease 
Stages/Types 

2 Hemophilia 
1 Hirschsprung disease and anorectal malformations 
1 Asthma 
1 Type 1 diabetes mellitus, cystic fibrosis, or inflammatory disease  
1 Esophageal atresia 
1 Genetic disorder, muscular dystrophy, spinal muscular atrophy, cerebral palsy, 
wildervanck syndrome, VACTERL 
1 Endocrine conditions  
1 IBD + Diabetes mellitus 
1 Phenylketonuria 
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Characteristics Information  
Population Development 
Stage 

1 12-18 years old 
1 13-18 years old  
1 14-20 years old 
1 14-21 years old  
1 15+ years  
1 16-25 years old  
1 16+ years  
1 18+ years 
2 Not reported 

Setting 5 Pediatric tertiary centers, clinics or hospitals  
2 Pediatric and adult tertiary centers and clinics   
1 Adult tertiary centers or clinics  
1 Tertiary centers or clinics, unknown pediatric or adult setting  
1 Not Reported  

Intervention Type 2 Transition program or clinic 
1 Web-based interactive application 
1 HEMO-milestones tool 
1 Transition workshops 
1 Young person’s clinic 
1 Patient education program with Web-based component 
1 Online self-management program  
1 Transition-oriented patient education program  

Mode 7 In-person 
2 Online 
1 In-person & online  

Outcomes Evaluated 10 Transition readiness (1 general transition readiness, 1 transition Competence, 2 
general self-efficacy, 2 self-management, 1 asthma related knowledge, 1 Disease-
specific knowledge,1 patient competency, 1 patient engagement) 
4 Quality of life  (1 general QoL, 3 health-related QoL) 
1 Clinical outcomes (1 metabolic control, 1 disease-specific symptoms, 1 disease-
specific functioning) 
5 Treatment or Care Adherence (1 medication adherence, 1 Clinic attendance, 1 
documentation of patient completion of skill plan, 1 documentation of patient 
completion of competency assessment, adherence)  
1 Engagement in care (1 loss of follow-up) 
3 Satisfaction or experience with care  
1 Retention 

Maximum Intervention 
Follow-up Time 

1 4 weeks 
1 3 months 
2 6 months 
3 12 months 
1 24 months 
2 Not reported 

Got Transitions ® Six 
Core Elements Targeted 

10 Transition Readiness 
3 Transition Planning 

Analytic Set Studies 1 Study 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health; IBD=inflammatory bowel disease; QoL=quality of life; 
VACTERL=vertebral defects, anal atresia, cardiac defects, tracheo-esophageal fistula, renal anomalies, and limb abnormalities 

Intervention Research Context  
The included studies examined various interventions including a transition outpatient clinic, 

Web-based interactive application, HEMO-milestones tool, transition workshops, transition 
program, young persons’ clinic, educational program, and online self-management program. All 
studies were conducted between 2013 and 2021, with two taking place in the United States and 
the rest in the Netherlands, Germany, Canada, United Kingdom, Portugal, and Germany. Settings 
included outpatient clinics, immunology clinic, hemophilia clinic, long-term ventilation clinic, 
and hospital. All interventions included transition readiness from the Six Core Elements; two 
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studies also incorporated transition planning. Outcomes primarily focused on transition 
readiness, transition competence, knowledge, quality of life, self-efficacy, and satisfaction.  

CSHCN Outcomes 
Evidence was insufficient to draw conclusions about the effects of interventions for care 

transitions for CSHCN with hemophilia. One Canadian study reported on disease-specific 
knowledge, self-efficacy, self-management, satisfaction, and retention.166 Table 4.23 provides a 
summary of findings. The study reported increased disease-specific knowledge in the 
intervention group compared to control (p=0.01). No difference was found in self-efficacy, self-
management, or retention across groups; 91 percent of participants reported satisfaction with the 
program. No description of the participants was provided beyond whether they spoke English or 
French. 

Table 4.23. Summary of findings for outcomes: other conditions  
Outcome 
Comparisons 

#Studies/Design (n 
Analyzed)  
Timing 

Population Findings Strength of the 
Evidence* 

Disease-specific 
knowledge 
 
Online self-
management program 
vs no intervention 

1 RCT (pilot)166 
(n=16 intervention; 
n=13 control)   
Timing NR 

Individuals recruited 
age 12-18 with 
hemophilia in 
Canada.  

1 found benefit Insufficient  

Self-efficacy (GSE-S 
12) 
 
Online self-
management program 
vs no intervention 

1 RCT (pilot)166 
(n=16 intervention; 
n=13 control)   
 
Timing NR  

Individuals recruited 
age 12-18 with 
hemophilia in 
Canada.  

1 found no 
difference 

Insufficient  

Self-management 
(Self-Management 
Skills Assessment 
Guide) 
 
Online self-
management program 
vs no intervention 

1 RCT (pilot)166 
(n=16 intervention; 
n=13 control)   
Timing NR  

Individuals recruited 
age 12-18 with 
hemophilia in 
Canada.  

1 found no 
difference 

Insufficient  

Satisfaction 
 
Online self-
management program 
vs no intervention 

1 RCT (pilot)166 
(n=16 intervention; 
n=13 control)   
Timing NR  

Individuals recruited 
age 12-18 with 
hemophilia in 
Canada.  

91% satisfied  Insufficient  

Retention  
 
Online self-
management program 
vs no intervention 

1 RCT (pilot)166 
(n=16 intervention; 
n=13 control)   
Timing NR  

Individuals recruited 
age 12-18 with 
hemophilia in 
Canada.  

1 found no 
difference 

Insufficient  

*Insufficient ratings due to few studies and imprecision in findings.  
Abbreviations: NR=not reported; NA=not applicable; GSE-S 12=Generalized Self-Efficacy-Sherer Scale; RCT=randomized 
controlled trial 
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Chapter 5. Implementation Strategies and 
Communication Tools  

Key Question (KQ) 2, Implementation Strategies 

Key Points  
• No implementation strategies for transition interventions advanced to the analytic set for 

further analysis.  

Eligible Studies  
Nine unique studies described or examined training or quality improvement implementation 

interventions for transition from pediatric to adult medical services for children with special 
healthcare needs (CSHCN).48, 64, 178-184 Diseases and conditions included childhood cancer 
survivors, epilepsy, cystic fibrosis, and chronic conditions. Table 5.1 summarizes the 
characteristics of the KQ2 literature set. All studies were assessed as high risk of bias. Appendix 
E provides evidence tables.  

Table 5.1. Basic characteristics of KQ literature set: KQ2, all populations  
Characteristic Information 
Total Studies 9 Studies  
Study Design 9 Observational studies 
NIH Stage Model  4 Stage I 

3 Stage II  
2 Stage V 

Study Risk of Bias 9 High risk of bias 
Included Disease Stages/Types 1 Childhood cancer survivors 

4 Chronic conditions  
2 Neurologic conditions/Epilepsy  
1 Cystic fibrosis  
1 Attention deficit/hyperactivity disorder (ADHD) 

Population  4 Providers  
4 Patients  
2 Parents/Caregivers  

Setting  5 Pediatric tertiary centers, clinics or hospitals  
2 Pediatric and adult tertiary centers and clinics 
1 Adult tertiary centers or clinics 
1 Family medical center 

Intervention Type/ 
Implementation Strategy  

5 Transition program or clinic  
3 Training  
1 Training program and network linkage   

Mode of Delivery 9 In-person 
Outcomes Evaluated  4 Provider Knowledge  

4 Provider Confidence/comfort  
2 Provider Experience related to transition before and after  
1 Provider satisfaction  
2 Implementation of six core elements  
1 Provider Care provision  
2 Patient acceptability  
1 Patient confidence 
2 Parent/caregiver acceptability   
1 Waiting time 
1 Referral rate 
1 Handover/transition 
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Characteristic Information 
Maximum Intervention Follow-up 
Time 

1 8 months 
2 11-12 months 
2 18 months 
2 24 months 
1 Unclear 
1 Not applicable 

Got Transitions ® Six Core 
Elements Targeted 

4 Transition and Care Policy/Guide 
4 Transition Readiness 
2 Transition Planning 
1 Transfer of Care 
2 All Six Core Elements 

Analytic Set Studies 0 Studies 
Abbreviations: KQ=Key Question; NIH=National Institutes of Health; CSHCN=children with special healthcare need: NA=not 
applicable 

Intervention Research Context 
One study was conducted in Australia, one in the United Kingdom, and the remaining seven 

in the United States. The studies generally fell into two groups, training programs or 
multicomponent transition programs. 

One training program addressed childhood cancer survivor care.182 This study described the 
development of a network to increase awareness and provide ongoing education to providers at 
university health centers on survivor care for incoming students. Provider education included 
surveillance for the specific late effects for which the survivor is at risk based on their cancer 
treatment, and to ensure provider access to their student survivors’ survivor healthcare plans 
through an internet-based patient-controlled communication tool. Another U.S. study examined a 
nurse-led 60-minute education session in an outpatient rehabilitation department for CSHCN.184 
One Australian study paired training for providers with patient education for young patients with 
epilepsy.180 All training program studies were Stage I or II. 

Transition programs were described and examined in one U.K. study and four U.S. studies. 
Comprehensive healthcare transition programs based on the Six Core Elements were examined 
in a pilot study of three pediatric primary care clinics for CSHCN eligible for Supplemental 
Security Insurance. This pilot was later expanded upon in a large-scale quality improvement 
learning network of seven learning health systems179 that were geographically located to provide 
a national representation. Implementation of all Six Core Elements was the primary study 
outcome. A third study looked at a multicomponent transition program for young people with 
cystic fibrosis, focusing on developing a program guide and notebook, along with joint staff 
meetings between adult and pediatric clinics.64 A fourth study sought to improve communication 
through electronic medical record tracking and best practice advisory, and to increase structured 
patient education for young people with epilepsy.178 A fifth used a quality improvement 
approach and plan-do-study-act cycles to improve CSHCN engagement.48 The remaining study  
enrolled adolescents with attention deficit/hyperactivity disorder (ADHD) of unknown 
demographic composition (e.g., sex, race).183 The intervention implemented a joint transition 
clinic as a collaborative effort between children’s and adult mental health services and focused 
on the transition planning and transfer of care.   
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KQ3, Communication Tools 

Key Point 
• No communication tools for transition interventions advanced to the analytic set for 

further analysis. 

Eligible Studies 
Two unique studies described or examined tools to facilitate communication between 

pediatric and adult providers for care transitions.52, 54 Both enrolled CSHCN with congenital 
heart disease (CHD). One did not meet comparator criteria and was not eligible for risk of bias 
assessment.54 The brief evidence map of this study can be found in Appendix E. Table 5.2 
summarizes the characteristics of the remaining high risk of bias study.52 Appendix E provides 
evidence tables.  

Table 5.2. Basic characteristics of KQ literature set: KQ3, all populations  
Characteristics  Information  
Total Studies  1 Study 
Study Design 1 Observational 
NIH Stage Model  1 Stage I 
Study risk of bias  1 High risk of bias  
Included Disease Stages/Types  1 Congenital heart disease  
Population  1 Patients  
Setting  1 Children’s hospital  
Intervention Type  1 EMR-based transition tool  
Mode  1 In-person  
Outcomes Evaluated  1 Heart failure  
Maximum Intervention Follow-up Time  1 ~26 months  
Got Transitions ® Six Core Elements Targeted  None 
Analytic Set Studies  0 Studies 
Abbreviations: CSHCN=children with special healthcare need: EMR=electronic medical record; KQ=Key 
Question; NIH=National Institutes of Health  

Intervention Research Context 
One study was conducted in the United States.52, 185 The intervention was an electronic 

medical record-based transition planning tool used by both pediatric and adult CHD care 
providers. The tool was created by one of the study authors, and documentation in the tool was 
completed by two research nurses. Unfortunately, the study reported no further detail on the tool 
itself. 
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Chapter 6. Barriers and Facilitators for Implementing 
Interventions and Tools  

Key Points 
• Significant barriers impede implementing interventions, tools, and trainings for 

transitioning children with special healthcare needs from pediatric to adult services.  
• Examples of barriers include challenges with the adaptability of interventions, complex 

social challenges for patients (e.g., insurance, employment), and a lack of dedicated 
resources to support transitions, care team training, or structured transition process.  

• Some approaches to address these barriers include dedicating time and resources to 
support transition planning, developing a workforce trained to care for the needs of this 
population, and creating structured processes and tools to facilitate the transition process. 

Introduction 
This chapter includes Key Questions 1-3 subquestion c, which address barriers and 

facilitators to implementing interventions and tools for transitioning children with special 
healthcare needs (CSHCN) from pediatric to adult services. We identified barriers and 
facilitators from included studies (k=154) that evaluated 1) care interventions for transitioning 
CSHCN and their families/caregivers, 2) implementation strategies for care interventions for 
transition, and 3) tools to facilitate communication between pediatric and adult providers. These 
154 studies were supplemented by literature (identified from our broader search strategy) that 
specifically examined barriers and facilitators to successful transitions, but not in the context of 
an intervention. Themes were abstracted until saturation, at which point no additional themes 
were found from reviewing successive studies. We grouped barriers and facilitators using the 
five domains from the Consolidated Framework for Implementation Research (CFIR).26 CFIR is 
a conceptual framework developed to guide systematic assessment of multilevel implementation 
contexts in order to identify factors that might influence intervention implementation and 
effectiveness. CFIR domains include: intervention characteristics (e.g., adaptability, complexity), 
outer setting (e.g., patient needs, external policy), inner setting (e.g., networks, culture, available 
resources), characteristics of individuals (e.g., self-efficacy, knowledge and beliefs about the 
intervention), and process (e.g., champions, implementation leaders). Figure 6.1 includes a 
summary of example barriers and facilitators for implementing transition interventions and tools 
across each of the CFIR domains. Detailed data sources for the following discussion can be 
found in Appendix F.  

Intervention Characteristics 
When organizations/settings attempt to implement interventions, individuals affected by the 

intervention sometimes hesitate. Therefore, interventions may need to be adapted for their 
intended structures and systems.26 Within the context of transitions for CSHCN, studies noted 
several barriers related to the characteristics of the intervention—the first being a perception that 
the optimal model and configuration for care transitions for CSHCN likely depends on needs and 
demographics of the local population.20, 183 This barrier is compounded by the fact that no 
consistent group of services or interventions for healthcare transition are consistently or widely 
used in pediatrics.186 Such wide variation in models and processes for care transitions can 
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negatively affect how stakeholders view and/or accept the quality and validity of newly 
introduced interventions. Additionally, several studies have noted that physicians and other 
providers lack time and resources to meaningfully participate in intervention implementation.65, 

187 Finally, studies note concerns that single component or brief interventions may not provide 
the depth of training necessary to address a range of common medical, mental health, social, and 
transition-related needs.29, 187  

To address these intervention-related barriers, studies suggest several tactics. First, 
stakeholders need to perceive that implementing the intervention is better than the status quo 
(i.e., the intervention provides a relative advantage). This may be achieved by bringing clinicians 
and managers together to map the current state and create a shared vision for the future that 
includes new models or interventions.183 Additionally, interventions and tools should equip 
providers, particularly primary care providers, with additional support and resources for best 
practice care.4 To accomplish this, interventions should be implemented alongside the 
streamlining of systems, processes, and people to effectively implement transition practices and 
programs.183, 188 Finally, studies have noted that intervention processes and programs must be 
adaptable for diverse patient populations and settings, while also offering approaches for 
addressing unintended consequences of adaptations (i.e., appointment reminders to address 
changes to the volume and complexity of new healthcare appointments, or changing days/times 
of transition clinics and programs to accommodate patient preferences and needs).4  

Outer Setting 
An intervention’s implementation can be greatly influenced by its outer setting—i.e., an 

organization’s economic, political, and social context.26 Patient needs and resources present a 
large and varied set of barriers to effective implementation of interventions for transition for 
CSHCN. Specifically, as patients reach eligibility for transition, they experience a number of 
complex social and medical challenges, including employment and income issues, insurance 
education, comorbid disease, and higher risk for mental health challenges (e.g., anxiety, 
depression) and substance abuse compared with children without special healthcare needs.126, 162, 

183, 189 Of note, supports provided by many community, social, and health systems become 
unavailable to CSHCN when they age out of the child and adolescent services system.162, 186, 187 
Therefore, CSHCN face decreased availability of and eligibility for resources and supportive 
services to facilitate their care transition.20, 190 Unfortunately, many CSHCN are reluctant to 
disclose their need for support,29 and report feelings of disruption and abandonment around the 
transition from pediatric to adult services due to the strong patient-pediatric provider 
relationship.64, 115 This, in turn, can result in additional barriers as pediatric providers become 
reluctant or unwilling to “let go” of CSHCN.20, 154 Importantly, these patient and provider level 
barriers are compounded by inadequate external policies and incentives to encourage 
comprehensive transition services and interventions for CSHCN, including the lack of 
reimbursement and resources for transition services.20, 47, 132, 191 

Studies have noted strategies for making outer settings more conducive to effective 
transitions for CSHCN. Especially crucial would be to develop and implement initiatives to 
increase awareness of the importance of readily available social and medical services to support 
CSHCN across the lifespan.66, 186 Also critical is the need to create a comprehensive set of 
programs and supports that address the wide range of social and emotional needs of CSHCN.4 
Studies have noted the importance of ongoing support and guidance from parents and pediatric 
healthcare professionals, both to reduce feelings of abandonment and to ensure that CSHCN are 
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connected to the specialists and resources necessary for a successful care transition.66, 148, 183 
Strategies may include the incorporation of nurse coordinators to serve as transition navigators 
into the care process.192 Finally, in light of the time and resources required for management of 
this population of CSHCN, new strategies should aim toward creating adequate reimbursement 
and administrative models to support these tasks.20 

Inner Setting 
An intervention’s inner setting of implementation can also greatly influence the success of 

the program or tool. The inner setting typically includes structural, political and social contexts 
(e.g., an organization, clinical practice).26 Several studies noted overall lack of communication 
between pediatric and adult providers at the beginning of the transition process.183 An array of 
complex reasons underlie this lack of communication, including inadequate internal resources to 
manage and coordinate transitions, inadequate time to coordinate care for transitions, and lack of 
administrative support.108, 168, 186 Once the transition is initiated, studies note both a dearth of 
available adult providers with expertise in caring for CSHCN as well as a lack of post-referral 
followup from adult providers.20, 165, 183, 187 Both of these factors increase patient anxiety at the 
time of transition.148 In addition to reducing patient confidence in the care transition, these 
barriers also reduce trust among pediatric providers, who are then less likely to make referrals.168 
Once a transition to adult services has occurred, adult providers note a lack of educational and 
training content focused on the healthcare needs of CSHCN.4, 189 This results in adult models of 
care that cannot effectively accommodate CSHCN transitioning from pediatric services,130, 132 
which can then even further exacerbate the pediatric team’s reluctance to let go of their patients. 
Finally, studies note a lack of sensitivity about special healthcare needs (e.g., autism) among 
adult providers, which reduces trust among CSHCN in the ability of adult providers to meet their 
needs.64, 186 

Strategies to address these barriers include good communication and enhancement of the 
workforce across disciplines of care provision for CSHCN. Specifically, studies note the 
importance of building a workforce of practitioners (e.g., family medicine nurse practitioners, 
Med-Peds trained providers and shared adult and pediatric support staff) specifically trained to 
provide healthcare across the lifespan.189 This requires integration of content on caring for 
CSHCN within health profession training and continued professional education.189 Toward this 
end, studies note the importance of reducing stigma by sensitizing clinicians to the medical needs 
of CSHCN transitioning to adult care.186 Additional strategies may include increasing patient 
comfort by creating a welcoming and inclusive space within the clinical setting.4, 66 Finally, 
communication is critical, not only between patients and providers, but also between providers 
themselves. Clear communication about patient needs and preferences during the care transition 
is necessary to enhance patient comfort with the process, setting, and tools of adult healthcare 
(e.g. electronic medical records or other technologies).148, 168 Finally, the need is great for 
processes and incentives to improve information transfer between pediatric and adult teams as 
well as between specialists. Improved information transfer will improve patient and provider 
confidence in an effective transition process.162, 168, 183 

Characteristics of the Individuals 
Individuals—patients, providers, and caregivers—play important and consequential roles 

when using or implementing an intervention. Individuals wield power and influence over others 
through the choices they make around facilitating and/or developing barriers to effective 
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implementation of transition interventions.26 Both patients and caregivers note challenges with 
self-efficacy to engage in the transition process.64, 135, 162 Notably, patients and caregivers feel 
uncertain about where to find appropriate medical care, overwhelmed by the steps to seek 
services, and frustrated by the lack of comprehensive information about the healthcare transition 
process and fear/anxiety of the unknown. Providers note similar barriers including the lack of 
knowledge about available community and healthcare resources to support transitions for 
CSHCN.193, 194 Additionally, clinicians note a lack of training and education about the medical 
needs of CSHCN transitioning to adult care, when and how to refer to specialists, and available 
resources to support referrals. These barriers hinder providers’ self-efficacy to care for this 
population.186 Finally, adult providers feel ill-prepared to manage the transition from pediatric to 
adult services due to a lack of clear processes and an incomplete transfer of information 
regarding past treatments in the pediatric setting and future risks of the condition.195   

Strategies to enhance self-efficacy of patients, caregivers, and providers in effectively 
managing the transition to adult services for CSHCN focus on training. Specifically, providers 
need to create opportunities for dedicated pre-transition training that includes discussion of 
medical histories, navigating adult-oriented clinics, and choosing community providers and 
services.20 For providers, implementing training around the unique needs and preferences of 
CSHCN can improve self-efficacy and improve confidence, which in turn creates a workforce 
more knowledgeable about the healthcare needs of this population.148, 151 However, in order to 
usefully engage providers on top of their existing workload, such trainings and tools for 
improving self-efficacy must seek to avoid exacerbating the reality of provider burnout. 

Process 
Successful intervention implementation typically requires making changes to existing 

processes.26 Process-related barriers to implementation include a lack of clear, detailed protocols 
for transitioning from pediatric to adult services. Additionally, as providers and organizations 
adapt and change due to other external and internal factors, processes may become outdated.153, 

183 In cases where effective protocols are lacking, studies have noted challenges with missing or 
inadequate information for patients and providers to successfully transition from pediatric 
services (e.g., incomplete treatment history or transition planning documents).183 These 
challenges are exacerbated by transition delays stemming from limited capacity among adult 
providers.20, 123, 183   

To address process-related barriers, studies have proposed a number of approaches. These 
include appointing formal internal implementation leaders to answer questions, ensure protocols 
are implemented correctly, and provide support or encouragement to those considering 
implementing the intervention.64 Other strategies include ensuring that the providers to care for 
CSHCN transitioning to adult care will have ready access to transition protocols and medical and 
social documents (with considerations for technology or tools that can cross health systems and 
electronic medical records).183 One example consistently cited in the literature is the adoption of 
toolkits such as Got Transitions® to facilitate use of transition protocols.12 Finally, the process for 
transition must ensure adequate time for facilitated preparation and planning between providers 
and patients.20, 29, 183  
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Figure 6.1. Example barriers and facilitators for implementing effective interventions and tools for 
transition services 

 
Abbreviations: CSHCN=children with special healthcare needs 
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Chapter 7. Definitions and Measures for Transitions of 
Care  

Key Point 
• No globally accepted definition has been established for effective transition of care from 

pediatric to adult services for children with special healthcare needs. Current definitions 
encompass a broad range of clinical and patient-centered factors. Similarly, no single 
measure or set of measures is consistently used to evaluate effectiveness of transitions of 
care from pediatric to adult services for children with special healthcare needs. Even 
within a domain, such as transition readiness or quality of life, multiple measures are 
used to evaluate effectiveness. 

Introduction 
This chapter addresses Contextual Question 1 and describes how effectiveness is defined and 

measured for transitions of care from pediatric to adult services for children with special 
healthcare needs (CSHCN). We used reported definitions and primary quantitative outcome 
measures (if definitions were provided) from eligible studies addressing Key Questions 1–3. This 
review of definitions of healthcare transition intervention outcomes is not meant to be 
exhaustive, but provide context for how studies evaluate the impact of their interventions across 
diverse populations. We recognize that other definitions outside of this literature set exist (e.g., 
performance measures from state and federal programs and national surveys) and may be 
included as measures of healthcare transition effectiveness in future studies. As definitions of 
effectiveness were rarely reported in the Key Questions, we supplemented these definitions with 
a grey literature search. (See Appendix A for search strategy.) 

Definition of Effective Transition of Care  
No globally accepted definition exists for effective transition of care from pediatric to adult 

services for children with special healthcare needs. Often, effectiveness is framed as a goal, 
intent or set of principles for a transition, which encompasses a broad set of clinical aspects and 
other factors that influence care outcomes or promote continuity of care such as the experiences 
and needs of the patient and their family. Example definitions of effective transitions of care 
include: 

• The goal of a planned healthcare transition is “to maximize lifelong functioning and well-
being…[thereby] ensuring that high-quality, developmentally appropriate health care 
services are available in an uninterrupted manner as the person moves from adolescence 
to adulthood.” –~American Academy of Pediatrics, 20119 

• Effective transition from pediatric to adult health care is intended to ensure continuity of 
developmental and age-appropriate care for all patients, including children with special 
health care needs. ~Technical Brief, Agency for Healthcare Research and Quality, 20148 

• [Healthcare Transition] is the process of moving from a child to an adult model of health 
care with or without a transfer to a new clinician…[and is informed by] the following 
overarching principles: 
o Importance of youth- and/or young adult–centered, strength-based focus; 
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o Emphasis on self-determination, self-management, and family and/or caregiver 
engagement; 

o Acknowledgment of individual differences and complexities; 
o Recognition of vulnerabilities and need for a distinct population health approach for 

youth and young adults; 
o Need for early and ongoing preparation, including the integration into an adult model 

of care; 
o Importance of shared accountability, effective communication, and care coordination 

between pediatric and adult clinicians and systems of care; 
o Recognition of the influences of cultural beliefs and attitudes as well as 

socioeconomic status; 
o Emphasis on achieving health equity and elimination of disparities; and 
o Need for parents and caregivers to support youth and young adults in building 

knowledge regarding their own health and skills in making health decisions and using 
health care. 

~Transitions Clinical Report, American Academy of Pediatrics, American Academy of 
Family Physicians & American College of Physicians, 2018196 

• “An effective transition process can provide appropriate, high-quality, and uninterrupted 
medical care services for the patient, as well as a communication platform for the main 
participants in the patient’s treatment, including the patient, family members, 
paediatricians, nurses, adult-healthcare providers, and other healthcare professionals, to 
enhance the patient’s health, life outcomes, self-management and autonomy.” ~ BMC 
Pediatric, 2016197  

• The purposeful, planned movement of adolescents and young 
adults with chronic physical and medical conditions from child- centered to adult-
oriented healthcare systems. ~ Society for Adolescent Medicine, 1993198 

Measures of Effective Transitions of Care  
Studies that evaluate the effectiveness of transitions from pediatric to adult medical care for 

CSHCN use a wide variety of measures. Measures span a range of domains such as transition 
readiness, quality of life, clinical outcomes, treatment adherence and healthcare use. Studies 
evaluating the effectiveness of care transitions do not use consistent measures within or across 
domains. For example, some focus solely on transition readiness domains while others evaluate 
effectiveness across multiple domains ranging from transition readiness to engagement in care. 
Within domains, multiple measures are used across studies. For example, many measures are 
used to evaluate quality of life in CSHCN transitioning from pediatric to adult services. Such 
measures include a combination of disease specific measures (e.g., autism) as well as more 
general measures of effectiveness such as healthcare use. Many of the measures focus on a single 
Got Transition® element. No comprehensive measure was identified to examine effectiveness of 
transitions across domains and Six Core Elements. 

Table 7.1 provides examples of measures used to examine effectiveness to demonstrate the 
breadth of topics and measures across domains. A full list of quantitative outcome measures used 
to evaluate effectiveness from studies included in Key Questions 1–3 are included in Appendix 
G (when definitions were provided). 
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Table 7.1. Example measures used to evaluate the effectiveness of transitions of care  
Measure Measure 

Description 
Disease 
Specific Vs. 
General 
Transition 
Measure 

Validated 
Measure 

Got 
Transitions® 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

Transition 
Readiness 
Assessment 
Questionnaire 
(TRAQ) 

Measure of 
readiness for 
transition and 
assesses 
performance of 
chronic disease 
self-management 
skills using a 
Likert scale 

General Yes Transition 
readiness 

Patient Huang 201442 
Mackie 201455 
Mackie 201856 
Okumura 
201464 
Gray 201997 
Seeley 2017163 
Saulsberry 
2019132 
Anton 2019143 
Grady 2018199 

On Your Own 
Feet Self-
Efficacy Scale 
(OYOF-SES) 

Assesses 
disease‐related 
self‐efficacy on 
four domains: (1) 
knowledge about 
the condition, (2) 
coping, (3) 
competencies 
during 
consultations, 
and (4) 
medication 

General Yes Transition 
Readiness/ 
Ongoing care 

Patient Peeters 201965 
Sattoe 2020100 

EQ-5D Health 
Questionnaire  

Designed to 
elucidate 
patient’s quality 
of life according 
to the following 
domains: 
mobility, self-
care, daily 
activities, 
pain/discomfort 
and anxiety/ 
depression 

General Yes All Patient Flocco 201951 

Pediatric 
Quality of Life 
Inventory 
(PedsQL) 

23-item scale to 
assess Health‐
related quality of 
life on four 
domains: (1) 
physical, (2) 
emotional, (3) 
social, and (4) 
school/work 
Note: different 
modules used 
across studies 

General Yes All Patient Flocco 201951 
Sattoe 2020100 
Hilderson 
2016108 
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Measure Measure 
Description 

Disease 
Specific Vs. 
General 
Transition 
Measure 

Validated 
Measure 

Got 
Transitions® 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

Juvenile 
Arthritis 
Quality of Life 
Questionnaire 
(JAQQ) 

74 item 
assessment of 
quality of life 
across four 
dimensions: 
gross motor 
function, 
psychosocial 
function, fine 
motor function 
and systematic 
symptoms 

Disease 
specific- 
Juvenile 
Idiopathic 
Arthritis 

Yes All Patient McDonagh 
2007109 
Shaw 2007112 

Mortality Death, measured 
at various time-
points relative to 
transition 

General Unknown All Patient Kosola 2019149 
Fredericks 
2015145 

Visual Analog 
Scale (VAS)- 
general health 

Self-reported 
health on a 
vertical visual 
analog scale 
during the last 
day 

General Yes All Patient Flocco 201951 
Scaldaferri 
2020101 
Tong 2015115 

Body Mass 
Index (BMI) 

Differences in 
body mass index 
across time 

General Unknown Transfer of 
Care/Ongoing 
Care 

Patient Okumura 
201464  
Peeters 201965 
Levy-Shraga 
201673  
Skov 201866 
Craig 200761 
Testa 2019103 
Schultz 2019 

Childhood 
Health 
Assessment 
Questionnaire 
(CHAQ) 

Assesses 
functional status 
from good to 
poor 

General Yes Transfer of 
Care/Ongoing 
Care 

Patient Hilderson 
2016108 
Shaw 2007112 

Medication 
Adherence 
Rating Scale 
(MARS-5) 

5-item scale to 
assess self‐
reported 
adherence to 
medical 
treatment 

General Yes Transfer of 
Care/Ongoing 
Care 

Patient Peeters 201965 
Sattoe 2020100 
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Measure Measure 
Description 

Disease 
Specific Vs. 
General 
Transition 
Measure 

Validated 
Measure 

Got 
Transitions® 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

Excess time 
between 
pediatric and 
adult care 

Time interval (in 
months) between 
the final pediatric 
visit and the first 
adult visit, minus 
the 
recommended 
time interval. 
Recommended 
time interval was 
defined as the 
interval 
suggested by the 
specialist at the 
final pediatric 
visit 

General Unknown Transfer of 
Care 

Patient Mackie 201856 

Visit 
Attendance 

Attending a 
threshold of 
disease specific 
visits per year 

General Unknown Transfer of 
Care/Ongoing 
Care 

Patient Levy-Shraga 
201673 
Cole 201595 
Fredericks 
2015145 

Mind the Gap Measures the 
difference or 
‘gap’ between a 
young person’s 
ideal service and 
the service they 
have received 
(with subdomains 
for management 
of the 
environment, 
provider 
characteristics 
and process 
issues) 

General Yes All Patient Colver 2018200 
Sattoe 2020100 
Shaw 2007112 

On Your Own 
Feet Transfer 
Experiences 
Scale (OYOF‐
TES) 

Examines 
experiences 
across two 
domains: 1) 
organization of 
healthcare 
related to 
transition and 2) 
satisfaction with 
preparation to 
transfer 

General Yes Transfer of 
Care 

Patient Peeters 201965 
Sattoe 2020100 

Satisfaction 
with Life Scale 

5-item global life 
satisfaction 
measure 

General Yes All Patient Weigensberg 
201878 
Pyatak, 
2017201 
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Measure Measure 
Description 

Disease 
Specific Vs. 
General 
Transition 
Measure 

Validated 
Measure 

Got 
Transitions® 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

Psychological 
General Well-
Being (PGWB) 
Index 

22-item 
instrument to 
assess general 
well-being across 
six domains: 
anxiety, 
depressed mood, 
positive well-
being, self-
control, general 
health and vitality 

General Yes All Patient Continisio 
202090 

Hospitalization Hospitalizations 
one year after 
transfer to adult 
center (Okumura, 
2014); 
Hospitalizations 
in the three year 
period before 
and after the 
18th birthday 
(Williams 2020) 
plus other 
timeframes 

General Unknown Ongoing Care Patient Okumura 
201464 
Williams 
202080 
Sequeira 
201575 
Pyatak 2017201 
Testa 2019103 
Cole 201595 
Fredericks 
2015145 

Emergency 
Department 
Visits 

Number of 
emergency 
department visits 

General Unknown Ongoing Care Patient Sequeira 
201575 
Pyatak 2017201 
Van 
Walleghem 
200883 
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Chapter 8. Training and Implementation Strategies To 
Prepare Pediatric and Adult Medical Providers  
Key Point 

• This literature set identifies only a limited number of available trainings and other 
implementation strategies, generally focused on specific clinical specialties in targeted 
settings.  

Introduction 
This chapter addresses Contextual Question 2 on providing examples of training and other 

implementation strategies available to prepare pediatric (e.g., pediatricians and other specialists) 
and adult (e.g., primary care providers, nurse practitioners, physician assistants, etc.) providers 
for transitioning children with special healthcare needs to adult care (CSHCN). To assess 
available trainings and implementation strategies, we used studies included as part of Key 
Question 2. Table 8.1 provides an overview of all the identified training and other 
implementation strategies. Because many trainings and implementation strategies have not been 
evaluated in the published literature, we also conducted a grey literature search, Table 8.2. 

Included Literature Set Results 
Seven training and other implementation strategies were identified in the literature. The 

majority of trainings addressed a specific disease. Only two studies implemented a structured 
healthcare transition process based on the Got Transitions® program. One implemented the Six 
Core Elements within several health systems while another incorporated the Six Core Elements 
into a Medicaid managed care plan.179, 181 Other trainings included educational sessions and 
lectures.180, 182, 184 One study used joint pediatric adult meetings in order to facilitate 
communication.64 The implementation of a Best Practice Advisory guideline tool in the 
electronic medical record was also seen.178 A summary transition letter template in the electronic 
medical record populated specific fields from patients’ health records to increase communication 
between providers. Overall, these trainings targeted providers of various clinical backgrounds, 
often relative to the setting in which they practiced.  
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Table 8.1. Available training and implementation strategies identified in literature set 
Training/ Strategy Training/Strategy 

Description 
 
Developer/Source of 
Training 
 

Disease 
Specific 
Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/ 
Delivery Method/ 
Availability 

Health care Got 
Transitions®program 
based on the Six 
Core Elements 
 
Jones 2019179 

Structured HCT process 
implementation using the 
Six Core Elements within 
several health systems: six 
integrated healthcare 
delivery systems (four 
ACOs, a federally qualified 
health center, and a military 
health facility) and one free-
standing children's hospital.  
 
The National Alliance to 
Advance Adolescent 
Health’s Got Transitions® 

General 
transition  

Various clinical 
backgrounds 
(e.g., physician's, 
nurse 
practitioners, 
social workers, 
etc.) 

Got Transition's 
co-director 
facilitated 
conversation with 
the LN health 
system leaders on 
monthly one-hour 
phone calls. 

Education session 
 
Le Marne 2019180 

Group epilepsy education 
sessions. Education 
components include: 
current evidence regarding 
teratogenicity and driving 
regulations; mental health 
supports; and the transition 
process. 
 
Children’s hospital 

Disease 
specific 

Epilepsy clinical 
nurse consultant, 
epilepsy 
coordinator, 
neurology fellow, 
and transition 
staff 

80 min face-to-
face 

Nurse-led 60-minute 
education session  
 
Phillips 2018184  

The following education 
topics were included: 
Review purpose and goals 
of the AYAHT program.  
Consensus statement by 
the AAP, ANFP, and 
AACP.  
Departmental transition 
statement.  
Identification of barriers to 
transition.  
Review of the TRAQ  
Community transition 
resources.  
Obtaining guardianship for 
AYA who are not 
independent in selfcare.  
Obtaining up to date 
medical summary.  
Adult approach to care.  
Transferring to adult 
providers.  
Documentation of the 
transition plan. 
 
Teaching and research 
hospital 

Disease 
specific  

Pediatric 
rehabilitation 
providers 
 

Nurse-led 60-
minute education 
session 
 



 

58 

Training/ Strategy Training/Strategy 
Description 
 
Developer/Source of 
Training 
 

Disease 
Specific 
Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/ 
Delivery Method/ 
Availability 

Implementation of 
guideline tool 
 
Disabato 2015178 

Implementation of a Best 
Practice Advisory guideline 
tool in the EMR increase 
communication between 
providers and social 
workers in planning and 
providing resources for 
transition. Plus, educational 
module.  
 
Academic medical center 
neurology clinic 
 

Disease 
specific 
 

Epilepsy provider 
team (e.g., 
physicians, nurse 
practitioners, and 
physician 
assistants) 

Epilepsy 
Transition 
Summary Letter 
template in the 
EMR that 
populated specific 
fields from the 
patient's health 
record and 
included the key 
disease specific 
information 
requested by the 
adult team. 
 
10-slide teaching 
modules were on 
the topics of 
Medication 
Management and 
Managing 
Appointments in 
Adult Care. 

Insurance transition 
plan  
 
McManus 2015181 

Health care Got Transition 
program based on the 6 
Core Elements 
incorporated into a 
Medicaid managed care 
plan, Health Services for 
Children with Special 
Needs (HSCSN) 
 
The National Alliance to 
Advance Adolescent 
Health’s Got Transitions® 

General 
transition 

NA 18-month 
process, with the 
first 9 months 
focused on 
customizing Six 
Core Elements 
with plan officials. 
Final 9 months 
were devoted to 
piloting the new 
transition process 
and tools. 

Lecture 
 
Meacham 2014182 

Lectures were given to 
each UHC’s medical staff, 
with the following concepts 
presented: description of 
type and frequency of late 
effects seen after pediatric 
cancer treatment, the use 
of a SHP to direct long-term 
follow-up, and the use of 
SurvivorLink as a 
communication tool that 
enables survivors to share 
key health documents with 
their provider. 
 
University health center 

Disease 
specific 

General 
healthcare 
providers 

Medical directors 
at six UHCs were 
contacted and 
offered a lecture 
for their 
healthcare 
providers on 
survivor care.  
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Training/ Strategy Training/Strategy 
Description 
 
Developer/Source of 
Training 
 

Disease 
Specific 
Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/ 
Delivery Method/ 
Availability 

Joint pediatric adult 
meetings 
 
Okumura 201464 

Facilitate communication 
between pediatric and adult 
centers.  
 
Academic center 
 

Disease 
specific 
 

Center’s clinical 
providers (e.g., 
respiratory 
therapists, social 
workers, 
pharmacists, 
dieticians, etc.) 

Joint 3-hour 
meetings were 
held every 2 
months.  

Abbreviations: ACO=accountable care organization; AAP=American Academy of Pediatric; AFNP=Association for Nutrition & 
Foodservice Professionals; AACP=American Association of Colleges of Pharmacy; AYA=adolescents and young adults; 
AYAHT=adolescents and young adult health transitions; EMR=electronic medical records; HCT=healthcare transition; 
LN=learning network; TRAQ UHC 

Additional Example Trainings and Implementation Strategies 
From the Grey Literature 

The majority of example available trainings identified through the grey literature search were 
developed by professional medical organizations such as the American Academy of Pediatrics 
(AAP); American College of Physicians (ACP); Society for Adolescent Health and Medicine 
(SAHM); Endocrine Society, Children’s Oncology Group, etc. A number of organizations 
provide educational material to train residents in pediatric and adult medicine in transitioning 
patients from pediatric to adult care. ACP provides disease-specific transition toolkits that 
consist of information adapted from the Six Core Elements for adult care physicians. The Health 
Services for Children with Special Needs also educates providers of various clinical backgrounds 
(e.g., pediatric, adult, specialty, nurses, etc.) on strategies related to infrastructure, education and 
training, payment, and research. Overall, the majority of identified training through the grey 
literature search focused on educational materials, toolkits, and strategies to transfer pediatric 
patients to adult care. Many were focused on disease-specific transitions from the pediatric or 
adolescent provider perspective (Table 8.2). This review of trainings and implementation 
strategies is not meant to be exhaustive, but provide context for resources stakeholders can 
examine for use in future research and practice implementation. 

Table 8.2. Examples of additional available training and implementation strategies identified from 
grey literature 

Training/ 
Strategy 

Training/Strategy Description 
 
Developer/Source of Training 

Disease 
Specific Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/Delivery 
Method/Availability 

Module 4: 
Facilitating 
the Transition 
from Pediatric 
to Adult Care 

A series of five case-based, 
educational modules on key medical 
home principles for pediatric 
residency programs. Each module, 
both as a full set and individually, is 
designed to be incorporated into 
existing curriculum. 
 
American Academy of Pediatrics 

Disease 
specific 
(CSHCN) 

Pediatric 
residency 
programs 

Modules available to 
download online 
https://www.aap.org/e
n-us/professional-
resources/practice-
transformation/medic
alhome/Pages/Modul
es.aspx 

https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/medicalhome/Pages/Modules.aspx
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Training/ 
Strategy 

Training/Strategy Description 
 
Developer/Source of Training 

Disease 
Specific Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/Delivery 
Method/Availability 

Transition to 
adult care 
module 

Readings and videos, materials to 
develop educational sessions. Part of 
the Adolescent Medicine Resident 
Curriculum. 
 
 
Society for Adolescent Health and 
Medicine 
 

Disease 
specific 
(chronic 
Illness) 

Residents in 
Adolescent 
Medicine 

Materials available 
online at 
https://www.adolesce
nthealth.org/Training-
and-
CME/Adolescent-
Medicine-Resident-
Curriculum/Adolesce
nt-Medicine-
Resident-Curriculum-
(9).aspx 

ACP Pediatric 
to Adult Care 
Transitions 
Toolkit 

Sets of disease-specific tools that 
consist of information adapted from 
the Got Transition Six Core Elements 
of Health Care Transition that are 
customized to assist with and 
improve the transition experience for 
young adults with specific diseases 
and/or chronic conditions. 
 
American College of Physicians 

General and 
disease 
specific 
 

Adult care 
physicians 

Educational materials 
available to download 
online at 
https://www.acponline
.org/clinical-
information/high-
value-care/resources-
for-
clinicians/pediatric-to-
adult-care-transitions-
initiative 

Health Care 
Transition for 
Adolescents 
and Young 
Adults 

Program educates participants on 
strategies related to infrastructure, 
education and training, payment and 
research.  
 
Health Services for Children with 
Special Needs, Inc. (HSCSN), The 
National Alliance to Advance 
Adolescent Health/Got Transition, 
and DC Health 

Disease 
specific 
(CSHCN) 

Pediatric and 
adult primary 
and specialty 
physicians, 
nurses, and 
social 
workers 

Online course 
available at 
https://www.hscsnlear
ning.org/transition/ 

Young people 
living with 
chronic 
conditions 
(Module B5). 

Training on developing and 
implementing a management plan 
including transitional care. 
 
European Training in Effective 
Adolescent Care and Health 
(EuTEACH) 

Disease 
specific 
(adolescent 
chronic 
conditions) 

Adolescent 
health 
professionals 

Modules available 
online at 
https://www.unil.ch/eu
teach/home/menuinst
/what-to-
teach/euteach-
modules-1.html 

Transition 
toolkits 

Toolkits Include a clinical summary 
template, recommended strategies 
for pediatric practices in planning the 
transition process, and strategies for 
adult providers in receiving a new 
patient. 
 
Endocrine Society 

Disease 
specific (Type 
1 diabetes 
mellitus, 
Growth 
Hormone 
Deficiency, 
and Turner 
Syndrome) 

Care teams Toolkit available 
online  
https://www.endocrin
e.org/improving-
practice/transitions  
 

A Health Care 
Provider’s 
Guide to 
Helping 
Youth 
Transition 
from Pediatric 
to Adult 
Health Care 

Strategies and tools to educate staff 
and facilitate transition services in 
medical practice. CME credit 
available for practice improvement 
activities. 
 
Carolina Health and Transition 
Program (CHAT) 

Disease 
specific 
(YSHCN) 

Healthcare 
providers 

Educational materials 
available for 
download at 
https://mahec.net/inn
ovation-and-
research/special-
initiatives/chat-project 

https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.adolescenthealth.org/Training-and-CME/Adolescent-Medicine-Resident-Curriculum/Adolescent-Medicine-Resident-Curriculum-(9).aspx
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.acponline.org/clinical-information/high-value-care/resources-for-clinicians/pediatric-to-adult-care-transitions-initiative
https://www.hscsnlearning.org/transition/
https://www.hscsnlearning.org/transition/
https://www.unil.ch/euteach/home/menuinst/what-to-teach/euteach-modules-1.html
https://www.unil.ch/euteach/home/menuinst/what-to-teach/euteach-modules-1.html
https://www.unil.ch/euteach/home/menuinst/what-to-teach/euteach-modules-1.html
https://www.unil.ch/euteach/home/menuinst/what-to-teach/euteach-modules-1.html
https://www.unil.ch/euteach/home/menuinst/what-to-teach/euteach-modules-1.html
https://www.endocrine.org/improving-practice/transitions
https://www.endocrine.org/improving-practice/transitions
https://www.endocrine.org/improving-practice/transitions
https://mahec.net/innovation-and-research/special-initiatives/chat-project
https://mahec.net/innovation-and-research/special-initiatives/chat-project
https://mahec.net/innovation-and-research/special-initiatives/chat-project
https://mahec.net/innovation-and-research/special-initiatives/chat-project
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Training/ 
Strategy 

Training/Strategy Description 
 
Developer/Source of Training 

Disease 
Specific Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/Delivery 
Method/Availability 

Chronic 
Conditions in 
Young 
Adults: 
Transitioning 
from Pediatric 
to Adult Care 

Provides strategies to transfer and 
accept patients with chronic 
conditions. 
https://www.mycme.com/courses/chr
onic-conditions-in-young-adults-
transitioning-from-pediatric-to-adult-
care-6132 
 
Jointly Provided by Harvard Medical 
School and Brigham and Women’s 
Hospital 

Disease 
specific 
(chronic 
childhood 
conditions in 
adolescent 
and adult 
patients) 

Physicians in 
Pediatrics, 
Internal 
Medicine, 
Family 
Medicine, 
Psychologists
, Social 
Workers, 
Counselors. 

Case-based lectures, 
online video, CME 
26.75 credits 

Optimizing 
Transition 
and Transfer 
from Pediatric 
to Adult 
Healthcare 

Provides state-of-the-art strategies to 
optimize clinical practices, effectively 
transition patients to adult care, and 
help patients elevate their quality of 
life in the pediatric, family medicine, 
Med-Ped, Internal medicine, Ped. & 
adult subspeciality practices. 
https://transition.hmscme.com/course
-overview 
 
Faculty from Harvard Medical School 
and the Boston Children’s Hospital 
BRIDGES Young Adult Transition 
Program 

Disease 
specific 
(common 
chronic 
conditions) 

Pediatric, 
Family 
Medicine, 
Internal 
Medicine, and 
Subspecialty 
Practices 
 

Live streaming 
sessions, course 
materials and 
presentations 
available online for 
course registrants; 
CME credits available 

Ready Steady 
Go (RSG) 

A generic program for young people 
with a long-term condition aged 11+ 
years. Used across all subspecialties 
as a structured but adaptable 
transition program. A key principle 
throughout Ready Steady Go is 
‘empowering’ youth to take control of 
their lives and equipping them with 
the necessary skills and knowledge to 
manage their own healthcare 
confidently and successfully in both 
pediatric and adult services. 
 
National Health Service Teaching 
Hospital 

General 
transition 

Pediatric Transition policies, 
RSG tools and 
implementation guide 
available freely online 
at: 
http://www.uhs.nhs.u
k/readysteadygo 
 

https://www.mycme.com/courses/chronic-conditions-in-young-adults-transitioning-from-pediatric-to-adult-care-6132
https://www.mycme.com/courses/chronic-conditions-in-young-adults-transitioning-from-pediatric-to-adult-care-6132
https://www.mycme.com/courses/chronic-conditions-in-young-adults-transitioning-from-pediatric-to-adult-care-6132
https://www.mycme.com/courses/chronic-conditions-in-young-adults-transitioning-from-pediatric-to-adult-care-6132
https://transition.hmscme.com/course-overview
https://transition.hmscme.com/course-overview
http://www.uhs.nhs.uk/readysteadygo
http://www.uhs.nhs.uk/readysteadygo
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Training/ 
Strategy 

Training/Strategy Description 
 
Developer/Source of Training 

Disease 
Specific Vs. 
General 
Transition? 

Training 
Population 
Target 

Duration/Delivery 
Method/Availability 

Six Core 
Elements 
Implementati
on Guides 
and Quality 
Improvement 
Primer 

These Implementation Guides are 
intended to help 
clinicians/practices/systems carry out 
and support healthcare transition 
(HCT) improvements using the Six 
Core Elements of HCT 3.0 for their 
patients transitioning to adult-
centered care with or without 
changing their clinician. Each guide 
below contains practical guidance, 
resources, and examples for 
conducting HCT quality improvement 
(QI) in a range of healthcare settings, 
using the Model for Improvement as 
its framework. Each guide contains 
specific QI considerations, tools, and 
measures for each core element. 
 
Got Transition 

General 
transition 

Pediatric, 
Family 
Medicine, 
Internal 
Medicine, and 
Subspecialty 
Practices 

Implementation 
guides and quality 
improvement primers 
available at: 
https://www.gottransit
ion.org/six-core-
elements/implementa
tion.cfm 

Passport for 
Care 

Allows pediatric oncology caregivers 
to enter details about the specific 
types and scope of cancer treatments 
that the survivor received into a 
secure database. 
 
A guideline-based algorithm 
generates specific risks for late 
effects from childhood cancer and 
recommendations for screening, as 
well as follow-up to manage risks. 
 
This information can be shared with 
other care providers, including 
primary and specialty care providers. 
 
Children’s Oncology Group 

Disease 
specific 

Pediatric and 
adult 
subspecialty 
practices, 
Family 
Medicine, 
Internal 
Medicine 

Treatment database, 
algorithms for 
determining late 
effects  
 
Available at: 
https://www.passportf
orcare.org/en/ 

Cancer 
SurvivorLink 

Allows healthcare providers to access 
records about their patient’s (cancer 
survivor’s) ongoing medical needs 
and find evidence-based 
recommendations for long-term 
follow-up. Cancer survivors can share 
documents with primary and specialty 
healthcare providers. 
 
Aflac Cancer and Blood Disorders 
Center at Children’s Healthcare of 
Atlanta/Emory University 

Disease 
specific 

Pediatric and 
adult 
subspecialty 
practices, 
Family 
Medicine, 
Internal 
Medicine 

Treatment database, 
evidence based 
recommendations for 
cancer survivor 
ongoing medical 
needs, document 
sharing 
 
Available at: 
https://www.cancersu
rvivorlink.org/ 

Abbreviations: ACP=American College of Physicians; CME=continuing medical education; CSHCN=children with special 
healthcare needs; HCT=healthcare transition; QI=quality improvement; YSHCN=youth with special healthcare need 

  

https://www.gottransition.org/six-core-elements/implementation.cfm
https://www.gottransition.org/six-core-elements/implementation.cfm
https://www.gottransition.org/six-core-elements/implementation.cfm
https://www.gottransition.org/six-core-elements/implementation.cfm
https://www.passportforcare.org/en/
https://www.passportforcare.org/en/
http://www.choa.org/childrens-hospital-services/cancer-and-blood-disorders
http://www.choa.org/childrens-hospital-services/cancer-and-blood-disorders
http://www.choa.org/childrens-hospital-services/cancer-and-blood-disorders
https://www.cancersurvivorlink.org/
https://www.cancersurvivorlink.org/
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Chapter 9. Training Available for Linguistically and 
Culturally Competent Care  

Key Point 
• None of the studies included in Key Questions 1–3 measured the effectiveness of 

providing linguistically and culturally competent healthcare care for children with special 
healthcare needs (CSHCN) transitioning from pediatric to adult services. A few 
systematic reviews and organizational trainings exist to inform and support culturally and 
linguistically competent healthcare more broadly, but these are not specific to CSHCN.  

Introduction 
This chapter addresses Contextual Question 3 on available training for linguistically and 

culturally competent care training for children with special healthcare needs transitioning from 
pediatric to adult services. We examined studies included in Key Questions 1–3, and, due to the 
lack of culturally and linguistically competent training specific to CSHCN, supplemented this 
literature with a grey literature search in Google Scholar and a scan of organizational websites 
for information about linguistically and cultural competency training and guidance. See 
Appendix A for a complete search strategy. 

Included Literature Set Results 
Culturally competent pediatric healthcare is defined as the delivery of care within the context 

of appropriate physician knowledge, understanding, and appreciation of all cultural distinctions 
leading to optimal health outcomes.202 Linguistically competent healthcare is defined as 
providing readily available, culturally appropriate oral and written language services to limited 
English proficiency (LEP) members through such means as bilingual/bicultural staff, trained 
medical interpreters, and qualified translators.203 Both culturally and linguistically competent 
healthcare are critical to the effective delivery of medical care—and this is especially true for 
CSHCN. Prior research has demonstrated that diverse belief systems exist across cultures related 
to health, healing and wellness such as the perception of illness and their causes.204 Additionally, 
culture influences help-seeking behaviors and attitudes toward providers.204 Differences in 
underlying beliefs and approaches across cultures are coupled with the underrepresentation of 
culturally and linguistically diverse groups in the current healthcare delivery system.204 Each of 
these factors can influence appropriate access to and use of medical care for transition age 
CSHCN. 

No studies included in Key Questions 1 – 3 specifically examined the effectiveness of 
providing linguistically and culturally competent healthcare care for CSHCN transitioning from 
pediatric to adult services. Some studies were provided in the context of more racially and 
ethnically diverse populations (e.g., Huang 2014, Rodgers-Melnick 2019, Annunziato 2013); 
however, in many cases, the studies did not report the racial, cultural and linguistically 
composition of participants (Appendix D-E).  

Outside of these eligible studies, our grey literature search identified a scarcity of resources 
for providing culturally and linguistically competent care for CSHCN. Little evidence examines 
effectiveness of existing training. One case study described how creative art was incorporated 
into a community-based mental health counseling services as part of program for Asian 
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American youth over a period of 6 months.205 Additionally, one pilot test in CSHCN of transition 
age who had type 1 diabetes mellitus included a 12-week holistic, multimodality facilitated 
group intervention consisting of ‘‘council’’ process based on indigenous community practices, 
stress-reduction guided imagery, narrative medicine modalities, simple ritual, and other 
integrative modalities.78  

A number of systematic reviews have been published in the past 20 years on interventions to 
improve cultural competence in healthcare, but not specifically for CSHCN transition care 
outcomes.193, 206-213 Other reviews have examined the effectiveness of patient-centered care 
models that incorporate a cultural competence component.212 Several organizations also provide 
linguistically and cultural competence training; however, these trainings are not specific to 
transition age CSHCN (Table 9.1).  

Overall, scarce evidence exists for the effectiveness of training for linguistically and 
culturally competent care for healthcare providers of CSHCN. Currently, patients, caregivers, 
providers and other stakeholders must currently rely on evidence and best practices outside of 
this population. 

Table 9.1. Examples of culturally and linguistically competent training resources 
Resource Provider Targets 

Transitional 
Care 

Audience Brief Description 

Culturally 
Effective Care 
Toolkit214 

American 
Academy of 
Pediatrics 

No Pediatricians A nine chapter, practical, hands-on resource 
to help practicing pediatricians and their office 
staff provide culturally effective care to their 
patients and families.https://www.aap.org/en-
us/professional-resources/practice-
transformation/managing-
patients/Pages/effective-care.aspx  

Think Cultural 
Health215 

Department of 
HHS Office of 
Minority 
Health 

No Healthcare 
providers  

Free, continuing education e-learning 
programs, designed to provide culturally and 
linguistically appropriate services (CLAS). 
https://thinkculturalhealth.hhs.gov/education 

National CLAS 
Standards216 

HHS Office of 
Minority 
Health 

No Health 
organizations 
(ambulatory 
care, 
hospital, 
public health  

Toolkit to guide healthcare organizations’ in 
evaluating their implementation of the 
National Standards for Culturally and 
Linguistically Appropriate Services in Health 
and Health Care. PDF available at 
https://minorityhealth.hhs.gov/assets/PDF/Eva
luation_of_the_Natn_CLAS_Standards_Toolki
t_PR3599_final.508Compliant.pdf 

National 
Center for 
Cultural 
Competence 
(NCCC)217 

Georgetown 
University 
Center for 
Child & 
Human 
Development 

Yes Health 
centers, 
healthcare 
systems, 
professional 
organization 

Online curricula, learning tools, and self-
assessments, publications and research 
available at https://nccc.georgetown.edu/  
Organization also provides a cultural and 
linguistic competence checklist for medical 
home teams that reflects the Six Core 
Elements of Health Care Transition 2.0 

Cultural 
competence: 
essential 
ingredient for 
successful 
transitions of 
care218 

National 
Transitions of 
Care Coalition 
(NTOCC) 

Yes Patients and 
caregivers, 
policy 
makers, 
Healthcare 
professionals  

Information about culture and cultural 
competence, as well as strategies and 
resources to enhance professionals’ capacity 
to deliver culturally competent services during 
transitions of care (Cultural Competence: 
Essential Ingredient for Successful Transitions 
of Care white paper at: 
https://www.ntocc.org/s/CulturalCompetence.
pdf 

https://www.aap.org/en-us/professional-resources/practice-transformation/managing-patients/Pages/effective-care.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/managing-patients/Pages/effective-care.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/managing-patients/Pages/effective-care.aspx
https://www.aap.org/en-us/professional-resources/practice-transformation/managing-patients/Pages/effective-care.aspx
https://thinkculturalhealth.hhs.gov/education
https://minorityhealth.hhs.gov/assets/PDF/Evaluation_of_the_Natn_CLAS_Standards_Toolkit_PR3599_final.508Compliant.pdf
https://minorityhealth.hhs.gov/assets/PDF/Evaluation_of_the_Natn_CLAS_Standards_Toolkit_PR3599_final.508Compliant.pdf
https://minorityhealth.hhs.gov/assets/PDF/Evaluation_of_the_Natn_CLAS_Standards_Toolkit_PR3599_final.508Compliant.pdf
https://nccc.georgetown.edu/
https://www.ntocc.org/s/CulturalCompetence.pdf
https://www.ntocc.org/s/CulturalCompetence.pdf
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Resource Provider Targets 
Transitional 
Care 

Audience Brief Description 

Culturally 
competent 
care for 
practices219 

National 
Resource 
Center for 
Patient/Family 
Centered 
Medical 
Home 

Yes Pediatric 
practices  

Resources for pediatric practices interested in 
pediatric medical homes to help with 
implementation and enhancement of culturally 
competent care. 
https://medicalhomeinfo.aap.org/tools-
resources/ 

Abbreviations: HHS= Health and Human Services  

https://medicalhomeinfo.aap.org/tools-resources/
https://medicalhomeinfo.aap.org/tools-resources/
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Chapter 10. Training, Implementation Strategies, and 
Interventions To Prepare Pediatric Patients and 

Families  
Key Point 

• Transition care trainings vary considerably, as do care interventions to prepare pediatric 
patients and their families for transitioning children with special healthcare needs 
(CSHCN) to adult care.  

Introduction 
This chapter addresses Contextual Questions 4 and 5 on providing examples of transition 

care training, implementation strategies, and care interventions to prepare pediatric patients and 
their families for transitioning CSHCN to adult care. To assess available transition care training, 
implementation strategies and care interventions, we used the Key Question 1 eligible literature 
set. Table 10.1 provides an overview of the types of interventions that were identified in Key 
Question 1. The full list of interventions can be found in Appendix D and Appendix E.  

Included Literature Set Results 
Transition care trainings vary considerably, as do care interventions to prepare pediatric 

patients and their families for transitioning CSHCN to adult care. A limited number of programs 
were well-defined and structured (e.g., Let’s Empower and Prepare, or LEAP).75, 201 A number of 
studies also developed targeted clinics in various modes such as multidisciplinary transition 
clinics, young adult clinics, and half-day transfer clinic.80, 151, 153 Program designs often 
incorporated the use of transition navigators and transition coordinators.123, 142 Educational 
interventions in the form of transition workbooks, educational sessions, and workshops to 
prepare pediatric patients were also common.29, 55, 158 Recently published studies have examined 
interventions that incorporate technology to promote patient autonomy (such as appointment 
management systems and online self-management programs).79, 166 Rarely did studies examine 
implementation strategies. 

Table 10.1. Available training, implementation strategies, and care interventions 
Study (PMID)  Training/ 

Strategy/ 
Care 
Intervention  

Developer/ 
US-Based Vs. 
Non-US-
Based  

Disease-
Specific Vs. 
General 
Transition  

Duration/Delivery Method/Setting  

Bashore 201629  
(26206471) 

Transition 
work book  

Pediatric 
tertiary care 
center 
 
US-based 

Disease-specific 
(cancer) 

Transition workbook Includes 
information about medical information, 
educational/vocational goals, staying 
healthy and life skills Intervention 
duration: 5-6 months 
 
Pediatric tertiary care center 
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Study (PMID)  Training/ 
Strategy/ 
Care 
Intervention  

Developer/ 
US-Based Vs. 
Non-US-
Based  

Disease-
Specific Vs. 
General 
Transition  

Duration/Delivery Method/Setting  

Sequeira 201575 
(25906787) 
 
Pyatak 2017201 
(27889401) 

Let’s 
Empower 
and Prepare 
(LEAP) 

Hospital-
system  
 
US-based 

Disease-specific 
(diabetes 
mellitus) 

Five major components included: 
diabetes mellitus education tailored to 
patients developmental stage at each 
quarterly visit; case managers 
facilitated program delivery, coordinated 
transfer from pediatric clinic to adult 
clinic and encouraged adherence to 
scheduled clinic visits; participants had 
option to transfer to a newly formed 
young adult clinic; participants had 
access to carbohydrate counting 
classes; and invited to join a private 
social networking website.  
 
Hospital  

White 201779 
(30169183) 

Appointment 
managemen
t (TrACeD) 

Children’s 
hospital 
 
Non-US-based 
 

Disease-specific 
(diabetes 
mellitus) 
 

Provided personalized pre-appointment 
telephone and short message service 
(SMS) reminders with automatic 
rebooking of missed appointments. 
 
Outpatient hospital clinic 

Van Walleghem 
2011220 
(18458141) 

Systems 
navigator 
model (The 
Maestro 
Project) 

Not Reported 
Non-US-based 

Disease-specific 
(diabetes 
mellitus) 
 

Uses several methods of service 
delivery including a comprehensive 
website (www.maestroproject.com), a 
bimonthly newsletter, a monthly, casual 
evening drop-in group, and educational 
events. These events are designed to 
encourage socialization with peers and 
to facilitate relationships with diabetes 
educators, endocrinologist, 
researchers, and other service 
providers. 
 
Setting Not Reported 

Grady 2019146 
(31276804) 
 

Transitioning 
to Adult 
Care 
(TRANSIT) 
program 

Academic 
institution  
 
US-based 

Disease-specific 
(solid organ 
transplant) 

Phase 1: Four computer-based 
educational modules, followed by a 
discussion with pediatric Health 
Transition coordinator.  
 
Phase 2: Assessment, reinforcement, 
and tailoring of the module content by 
the adult HT coordinator at the first 
clinic visit. This discussion was followed 
by three telephone calls from the adult 
Health Transition nurse coordinator, 6, 
8, and 10 weeks after the 1st visit, to 
further assess and tailor discussions. 
 
Heart transplant center 
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Study (PMID)  Training/ 
Strategy/ 
Care 
Intervention  

Developer/ 
US-Based Vs. 
Non-US-
Based  

Disease-
Specific Vs. 
General 
Transition  

Duration/Delivery Method/Setting  

Betz 2010158 
(22229060) 

Transition 
Preparation 
Training in 
combination 
with Spina 
Bifida 
managemen
t 

Childrens 
Hospital 
 
US-based  

Disease-specific 
(spina bifida) 

The Transition Preparation Training 
Program (TPT) was a three-module, 
eight session program offered in a 2-
day workshop format (Day 1: 5 hours; 
Day 2: 4.5 hours) that involved the 
development of an adolescent-centered 
transition plan (Transition Roadmap to 
the Future) based on comprehensive 
assessment of the adolescent’s goals 
for the future. 
 
Spina Bifida clinic  

Allemang 2019123 
(31045326) 

Transition 
program with 
transition 
navigator 

Pediatric and 
an adult 
hemoglobinop
athy clinic  
 
Non-US-based 
(Canada)  

Disease-specific 
(sickle cell 
disease) 
 

Patients begin receiving transition 
support at the age of 12 from the 
transition navigator, whose role 
expands across the pediatric and adult 
hemoglobinopathy clinics. The pediatric 
and adult teams collaborate to operate 
monthly transfer clinics for patients 
preparing to move from pediatric to 
adult care. The transition navigator 
continues to meet with patients at 
hemoglobinopathy clinic appointments 
in adult care until age 20.  
 
Hemoglobinopathy care center 
 

Annunziato 
2015142 
(26308783) 

Transition 
coordinator 
 

Hospital  
 
US-based 
 

Disease-specific 
(solid organ 
transplant-
heart) 
 

Transition coordinator meets with 
patients at least twice before transfer to 
discuss and review this process. 
 
Setting Not Reported 

Prestidge 2012153 
(21823039) 

Multidisciplin
ary transition 
clinic 

Tertiary 
Children’s 
Hospital 
 
Non-US-based 

Disease-specific 
(solid organ 
transplant-renal) 

Patients are seen at 4- and 6-month 
intervals. During each individual TC 
(which can be up to 3-h duration), the 
youth are seen in their own clinic room 
by some or all of the multidisciplinary 
team members, depending on whether 
it is their first or subsequent visits and 
on what components of care are 
deemed a priority for that specific young 
person. 
 
Renal outpatient clinic 

Mackie 201455 
(24842870) 

Educational 
session 

Tertiary 
Children’s 
Hospital 
 
Non-US-based 

Disease-specific 
(CHD) 
 

One-hour nurse-led teaching session 
 
Cardiac hospital unit 
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Study (PMID)  Training/ 
Strategy/ 
Care 
Intervention  

Developer/ 
US-Based Vs. 
Non-US-
Based  

Disease-
Specific Vs. 
General 
Transition  

Duration/Delivery Method/Setting  

Breakey 2014166 
(25311370) 

Online self-
managemen
t program 

Children’s 
hospital  
 
Non-US-based 
 

Disease-specific 
(hemophilia) 

Eight module program that consists of 
hemophilia-specific information, self-
management strategies and social 
support. The modules are based on the 
following topics: basics of hemophilia, 
hemophilia management, managing 
bleeds, complications of hemophilia, 
mind and body (relaxation, distraction, 
managing stress and lifestyle), 
transition of care and looking ahead 
(education, vocation). 
 
Children’s hospital  

Williams 202080 
(32518677) 

Half-day 
transfer 
clinic  

Children’s 
health and 
rehabilitation 
center  

Disease-specific 
(diabetes 
mellitus) 
 

Transfer clinic was intended to replace 
the patients’ final pediatric clinic visit 
and was designed to be completed in 
approximately 2 hours. During the 
transfer clinic, young adults met 
individually with a pediatric 
endocrinologist, a diabetes nurse, a 
dietician, and took part in a group 
session with a social worker. Each 
healthcare professional was given 
specific topics related to transition to 
discuss with the patients.  

Michaud 2019151 
(31062926) 

Young adult 
clinic  

Hospital  Disease-specific 
(kidney 
transplant) 

YAC is held once a month. Intervention 
components include: frequent 
reminders about appointments, blood 
tests, and medication; individual 
transition plan established by both the 
pediatric and the adult care teams; 
discussion around self‐management 
and what can facilitate it; young patients 
seen independently by the nurse and 
nephrologists during consultations; 
therapeutic education; assessment of 
family and social support; referral to 
other professionals if needed.  
 
Transplant outpatient clinic  

Abbreviations: CSHCN=children with special healthcare need; CHD=congenital heart disease; YAC=young adult clinic  
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Chapter 11. Strategies To Increase Availability of 
Adult Providers  

Key Point 
• A limited number of strategies aimed to increase the number of adult providers available 

to care for children with special healthcare needs (CSHCN) transitioning to adult care. 
Strategies include developing value-based models of care that support needed services for 
this population such as accountable care organizations or including specific contract 
provisions in payer contract arrangements. These strategies address previously identified 
barriers that impede effective care for CSHCN, and they should be rigorously evaluated 
in future studies. 

Introduction 
This chapter addresses Contextual Question 6 and identifies strategies for increasing the 

availability of adult care providers for CSHCN transitioning from pediatric to adult care. No 
studies included in Key Questions 1–3 specifically evaluated such strategies. Several barriers 
were noted in Chapter 6 that may hinder the availability of adult care providers for CSHCN 
including 1) lack of available training and educational content focused on the healthcare needs of 
this population, 2) uncertainty about available community and healthcare resources to support 
transitions, 3) uncertainty and incomplete information about effectively conducting transitions 
and 4) limited resources and reimbursement for coordinating and conducting care to transition 
CSHCN.16, 20, 47, 187, 189, 221 These barriers can lead to adult models of care that can neither 
accommodate the influx of CSHCN transitioning to adult services nor effectively support their 
care once transitioned.222  

Included Literature Set Results 
We supplemented evidence from the Key Questions with a grey literature search (see 

Appendix A for a complete search strategy). Overall, we found a limited number of strategies for 
increasing the number of adult providers available to care for CSHCN transitioning to adult 
services. Lack of adult providers for CSHCN has been recognized for some time. In a 2008 
paper, Okumura et al. found that the majority of general internists feel uncomfortable providing 
primary care for young adults with chronic illness. This study highlighted the need for expanded 
efforts to strengthen adult training in childhood-onset conditions.223 Some organizations focus on 
increasing the availability of adult providers for this population. The National Alliance to 
Advance Adolescent Health, in collaboration with other organizations, works to expand the 
availability of adolescent-centered care, access to mental health services, and improvement in 
health insurance coverage for adolescents and young adults. The National Alliance has proposed 
a number of contract provisions that state Medicaid agencies and managed care organizations 
can use or adapt to improve the availability of pediatric-to-adult healthcare transition services for 
their enrollee populations.224 One example they provide includes conducting regular surveys of 
adult provider networks to assess availability for special populations of transition-aged youth and 
young adults, including those with medical complexity, intellectual and developmental 
disabilities, and chronic mental/behavioral health conditions. This work also specifies that efforts 
to expand adult provider capacity among contracting agencies should be described, including 
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new partnerships with medical school training programs, expanded infrastructure support (e.g., 
care coordination), pediatric consultation arrangements, and financial incentives.  

Some organizations have proposed value-based strategies to improve the financing of care 
for CSHCN, because financial factors are a significant barrier to increasing the number adult 
providers for this population. The Catalyst Center published a primer on providing value-based 
strategies for improving the financing of care for CSHCN.225 They propose focusing on 
opportunities to incorporate alternative payment mechanisms and delivery innovations to address 
the needs of this population (e.g., through accountable care organizations). They argue that these 
organizations can provide needed care to this population because they 1) have expertise in the 
specific system of care elements needed by CSHCN, 2) provide access to a medical/health home 
model of primary care, 3) provide a robust specialty care network, and 4) include protections and 
incentives for providers/organizations that have high/intense patient acuity. Other organizations 
support evaluating these innovative payment models and suggest additional mechanisms such as 
1) leveraging the Centers for Medicare & Medicaid Services State Innovation Model Initiative 
awards or state-specific options such as the “STAR Kids” managed care program for Medicaid 
eligible children and young adults with disabilities,226 and 2) expanding or making permanent 
telehealth policies implemented due to the COVID-19 pandemic.227 Initiatives are needed to 
determine the scope of the work involved in transition care planning and implementation and 
develop aligned reimbursement policies to provide such services. 

Ultimately, evidence remains scarce on how best to increase the number of adult providers 
available to care for CSHCN. However, researchers and policymakers have proposed strategies 
to address identified barriers to caring for this population. These strategies should be rigorously 
evaluated in future studies. 
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Chapter 12. Discussion 
Overview 

This systematic review sought to assess the evidence base for care interventions and 
implementation strategies among children with special healthcare needs (CSHCN) transitioning 
from pediatric to adult medical care. Our findings aim to help identify programs, trainings, tools, 
other implementation strategies, and the barriers and facilitators that impede or support 
implementing transition interventions, as well as opportunities for further development in future 
research.  

The review covered a diverse set of interventions implemented across a wide range of disease 
conditions. The Got Transitions® Six Core Elements were well-represented in most of the 
included studies. Most interventions were conducted within specialty settings, transition clinics, 
and integrated health systems, with a notable lack of studies in primary care settings. Far fewer 
studies evaluated implementation strategies, trainings, and tools for facilitating communication 
between pediatric and adult providers, and represented a limited set of interventions across a 
range of disease conditions. Transition outcomes in these studies were focused primarily on the 
transition readiness and care policy elements of the six core elements framework. Evidence was 
insufficient to address the effects of any care intervention. Only one low-strength finding noted 
no statistical benefit from transition clinics for hemoglobin A1C levels in adolescents with type 1 
diabetes mellitus. However, this does not mean that none of the individual interventions and 
implementation strategies described are useful. Rather, it means that current available evidence 
cannot yet provide clear answers about which interventions and implementation strategies offer 
consistent benefits.  

This is equally true at the universal level, both for drawing broader guidance and for disease-
specific transitions. Even within a specific disease condition, important variations in a patient’s 
journey may arise because of characteristics such as severity, involvement of cognitive 
impairment, multisystem/multi-organ complexity, or the availability of knowledge as more 
people survive into adulthood with disease conditions previously known only in pediatric care 
facilities. We had hoped the review process would allow us to draw broad strokes across disease 
conditions, consolidating information and lessons learned into phenotypes or archetypes that 
could breach more siloed approaches. Ideally, the combination of generalized and specific 
transition research would have allowed individual decision makers to import, out of the wide 
range of disease conditions and individual and system-level characteristics, what would help 
address their specific decisional dilemma relevant to their local concern. 

Broader Context of Available Interventions and Strategies  
The contextual questions addressed in the review may provide some further information to 

help decision makers address their specific question for their specific patient population more 
fully. Training and implementation strategies to prepare pediatric and adult medical providers to 
transition CSHCN included approaches such as online training modules, workshops, and toolkits. 
While some trainings and implementation strategies are published in peer-reviewed literature, a 
large number are not, and instead can be accessed through the developer for download or 
enrollment in their educational content. Training focused specifically on providing linguistically 
and culturally competent care to CSHCN was notably absent from the literature, with most 
available resources focusing cultural and linguistic competence in general medical care. 
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Strategies to increase the number of adult providers available to care for CSHCN, which has 
been noted as a significant barrier to effectively transitioning CSHCN, are also limited. 
Approaches have included development of value-based models of care that support needed 
services for this population (e.g., accountable care organizations) or including specific contract 
provisions in payer contract arrangements to support resources needed to manage the transition. 

Interventions available to prepare patients and their families/caregivers also ranged widely 
but most commonly included transition programs or skills-based training or education. Lack of a 
globally accepted definition for effectiveness in CSHCN transitions to adult care makes it 
challenging to evaluate the effectiveness of these programs. Current definitions encompass a 
broad range of clinical and patient-centered factors, and reflect the disparate practices in 
transition. Similarly, no single measure or set of measures is consistently used to evaluate 
effectiveness of these care transitions.  

Among the studies included in our review, the lack of sufficient evidence to support 
widespread dissemination of interventions and implementation strategies for effective transitions 
for CSHCN analyzed in this review provides no clear answers for CSHCN, for their families, 
caregivers, and providers, or for funders and policymakers. Healthcare transitions are complex 
and multi-dimensional; however, stakeholders must, as the field continues to emerge, rely on 
institutional policies and professional organization position statements to determine whether to 
disseminate or implement these interventions in their populations or care settings. 

Future Research 
The question of which interventions (or components) work best and under what 

circumstances is of vital importance. The numbers of CSHCN reaching adulthood continues to 
grow along with advances in treatment and supportive care. This trend of more CSHCN reaching 
adulthood leads, in turn, to greater diversity in the patient populations who need effective 
interventions to support their transition to adult medical services.1, 228 Despite identifying a wide 
range of intervention and implementation strategies, only nine studies met criteria for inclusion 
in our analytic set to conduct outcome evaluations across our three Key Questions. Importantly, 
many of the barriers identified in the Agency for Healthcare Research and Quality-funded 2014 
Technical Brief on this topic persist,8 as outlined in Chapter 6. While our review provides no 
strong evidence for which interventions (or components) work best, our findings provide 
valuable insights for the further development and improvement of intervention and 
implementation science for CSHCN. Below, we outline several areas of opportunity for 
developing rigorous and robust future interventions and implementation strategies in this 
population.  

Methodological Rigor 
Most studies in this literature set included only a post-transition assessment of outcomes. 

Few studies included, at a minimum, pre- and post-assessments of outcomes, and fewer still 
included comparison groups of individuals who did not participate in the intervention or 
implementation strategy. Even among those studies that did use comparison groups, transitions 
or transition interventions often took place at different times. This is primarily because many 
transition interventions are conducted at the clinic or system level. Therefore, studies rely on 
information from individuals who have previously transitioned and are now receiving adult 
medical care, despite that systems or contextual factors may have evolved. Of note, included 
studies with a low to medium risk of bias were mainly published within the past 5 years, 
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indicating a potential trend toward more rigorous evaluation of these interventions. Still, we 
found insufficient evidence overall to conclude that interventions were effective or not.  

In addition to problems with study design, the majority of included studies are in Stage I of 
the National Institutes of Health (NIH) Stage Model.25 Stage I encompasses the generation of 
new behavioral interventions as well as feasibility and pilot test of these interventions. Few 
studies evaluated interventions focused on later stages of the model such as efficacy (Stages II 
and III), effectiveness (Stage IV), or implementation and dissemination of interventions in 
community settings (Stage V).  

Finally, most interventions and implementation strategies focused on a single component for 
intervention (e.g., transition workbooks, transition clinics) rather than a comprehensive, multi-
component intervention addressing the spectrum of Six Core Elements. These intervention 
designs do not allow for the optimization of the most important elements or components of an 
intervention that in turn produce the most benefits. 

In order for stakeholders and funders to implement effective interventions and 
implementation strategies for transitioning CSHCN to adult care, studies must use rigorous 
evaluations. Research must also expand to later NIH Stages to fully examine the efficacy and 
effectiveness of research implemented across care settings. Strategies may include the adoption 
of more rigorous study designs in early-stage feasibility and pilot tests of new interventions. 
Many such feasibility and pilot tests could be built into current clinical work and care pathways 
through the further development of research networks and infrastructure dedicated to this 
population (e.g., Got Transitions). Other approaches may include the optimization of 
intervention components through frameworks such as the Multiphase Optimization Strategy 
(MOST) that allow for optimizing and rigorously evaluating multi-component interventions as 
well as hybrid effectiveness-implementation designs that blend design components of clinical 
effectiveness and implementation research.229, 230  

Populations 
During topic refinement, we received many requests to include specific subgroups of 

CSHCN in the review. Stakeholders were eager to understand the available literature within 
specific disease conditions among CSHCN (e.g., cancer, diabetes mellitus, autism, congenital 
heart disease, and others). Additionally, stakeholders noted the importance of understanding the 
variation in effectiveness of interventions across characteristics of CSHCN (e.g., age at 
diagnosis, sex/sexual orientation, race/ethnicity, religion, socioeconomic status, immigration 
status, adverse childhood events such as trauma, and care setting). While the included literature 
may have enrolled individuals from these important subpopulations, studies rarely reported 
results according to these characteristics. Similarly, important clinical conditions relevant to 
CSHCN were also limited and varied across conditions. For example, we included only one 
study addressing Key Question 1 within the population of cancer survivors. Additionally, as 
noted in Contextual Question 3, scarce literature addressed intervention components focused on 
linguistically or culturally competent care (and the research on this topic has generally focused 
on culturally competent approaches to medical care more broadly). Finally, we found few 
interventions in diverse treatment settings. Notably, interventions focused on populations seen in 
specialty clinics and tertiary care settings, but rarely did research examine the effects of 
interventions in resource-limited, rural, primary care, and telehealth delivery. Interventions need 
to be adaptable to provide personalized support to the needs of individual survivors. The risk of 
lifelong infections in sickle cell patients differs from the longitudinal risk of infection in a patient 



 

75 

with cystic fibrosis. This example illustrates how the same risk can vary greatly in medical 
approach, and thus represent very different populations. Future research should examine the 
effects of interventions and implementation strategies across these important subpopulations and 
settings as well as disease agnostic approaches that focus on important categories of needed care 
(e.g., healthcare literacy, care coordination). 

Intervention 
Overall, we note significant diversity in the target interventions and implementation 

strategies to effectively transition CSHCN from pediatric to adult medical services. Patient-
focused interventions included predominately transition clinics and educational workbooks, 
while provider-focused implementation and training focused on program development and 
individual-level provider workshops and other training methods. Several challenges related to the 
interventions themselves limit their potential for broad implementation. First, although the Six 
Core Elements framework is the most widely used model for understanding approaches and best 
practices for transitioning CSHCN, studies rarely reported results in a way that allowed for direct 
linkage back to specific principles from this framework. This made it difficult to appropriately 
classify interventions and implementation strategies by their a priori target.  

Ideally, providers would develop and disseminate interventions broadly applicable all 
CSHCN. But specific implementation of interventions must reflect the substantial heterogeneity 
of the population, which includes diverse social, behavioral and medical needs. For example, 
children with cancer who underwent surgery and cardio-toxic chemotherapy may warrant a 
different clinical approach to transition than an individual with a surgically managed congenital 
heart condition as an infant. Additionally, some CSHCN require behaviorally and intellectually 
complex care. And yet another example encompasses the subtle yet critical difference between 
supporting the transition of a child that has lived with developmental delays their entire life 
versus one who acquired a development delay after treatment for a central nervous system (e.g. 
brain) tumor. Across the spectrum of CSHCN, some care may be appropriately provided in the 
context of adult primary care while other conditions may require care in specialized centers. To 
further complicate this issue, the intervention must have the flexibility to cross between multiple 
types of healthcare systems such as academic health centers, free standing children’s hospitals, 
and adult-only private practices.  

To address these gaps, the field needs a consistent terminology that incorporates Got 
Transitions® or other consistent framework. A consistent terminology would not only help 
improve evaluation of the literature, but would also make it easier to identify applicable 
interventions targeted at specific components of the transition process. More adaptability would 
also help—that is, studies could improve their adaptability across populations of CSHCN by 
including elements of transition care that are common across different populations and 
conditions. 

Outcomes 
Outcomes across the included studies included a range of measures across the Six Core 

Elements (e.g., transition readiness, transition planning). Several challenges remain to effectively 
measure the impact of the transition interventions on clinically meaningful social, psychological, 
and health outcomes. Namely, the literature lacks a clear, consistent definition of an effective 
transition. Definitions vary widely across included concepts (e.g., communication, management, 
functioning) and applicability to all populations of CSHCN and participants in the transition 
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process (e.g., patients, caregivers, healthcare professionals). Specific definitions have been 
advocated within specialty groups, individual research teams, and funding agencies, but these 
groups have yet to endorse and support common definitions.  

Outcomes included in the evaluation of transition interventions also vary widely by disease 
condition, population, and intervention type. Included domains (e.g., transition readiness, quality 
of life, clinical measures) and measures of effectiveness varied considerably. Measures included 
a range of psychosocial, clinical, and quality of life measures across the Six Core Elements. 
Within each domain, such as transition readiness, researchers adopted variable approaches to 
evaluating outcomes that often included under-described or unvalidated measures of 
effectiveness. Even among those studies that did use validated measures, such as quality of life, 
many adopted disease specific measures of quality of life (e.g., diabetes mellitus, cystic fibrosis) 
or did not select consistent measures across studies (e.g., Pediatric Quality of Life Inventory 
(PedsQL), EQ-5D Health Questionnaire). Certain outcomes not evaluated in the context of this 
review might provide additional insights into the impact of interventions (e.g., Got Transitions 
Current Assessment of Healthcare Transitions Activities) and may eventually be included in 
future studies in this population.12 This variability in measures of effectiveness presents a 
number of challenges. Not only does the variability make it difficult to compare populations and 
outcomes across interventions, but it also leaves the field with no standard set of measures when 
developing a transition intervention. 

Some variance in effectiveness measures may be necessary due to the complexities of 
conditions among CSHCN; however, this field would benefit from a consistent definition of 
healthcare transition supported or endorsed across the diverse patient populations, specialty 
societies, and federal agencies that develop and support research in transitions for CSHCN. Also 
helpful would be consolidated measures of transition effectiveness focused on key social, 
psychological, and health outcomes broadly applicable to the diverse population of CSHCN such 
as incorporating recommended measures from the National Institutes of Health PhenX 
(https://www.phenxtoolkit.org/) or PROMIS® (https://commonfund.nih.gov/promis/index ) into a 
consolidated measure set. Consolidated measures would make it easier to measure outcomes and 
pool data across in future systematic reviews, increasing the likelihood of a broader evidence 
base for transition interventions. 

Implementation and Systems Complexity 
Overall, the literature lacks evidence on the appropriate dissemination and implementation of 

care interventions, trainings, and tools for effectively transitioning CSHCN to adult care. 
CSHCN often require multidisciplinary care that spans medical, behavioral, and social support. 
Therefore, to expedite the timeline from intervention development to dissemination and 
implementation, this research needs to incorporate measures of successful implementation (e.g., 
acceptability, feasibility, and cost) alongside other clinically relevant outcomes. Other challenges 
to implementation include complexity and diversity of care settings for CSCHCN, the lack of 
adult providers for this population and the ongoing challenges with insurance coverage for 
healthcare transitions and underinsurance in this population. These challenges, highlighted in the 
barriers of Chapter 6, compound the ongoing challenges faced by CSHCN as they age out of 
pediatric care (e.g., availability of social support programs, infrastructure support). We 
additionally note the diverse geographic settings where interventions were implemented (e.g., 
U.S. vs. non-U.S. settings), which vary significantly in healthcare financing and infrastructure. 
Several approaches have been proposed to facilitate the additional resources and administrative 

https://www.phenxtoolkit.org/
https://commonfund.nih.gov/promis/index
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support required to integrate transition programs, trainings, or other interventions into complex 
care systems, including value-based care models or medical homes that support innovative 
approaches to addressing barriers faced by lack of funding and dedicated resources to support 
these efforts. Quality improvement methodologies presented a key component of many research 
designs for understanding best approaches to transitions from pediatric to adult care for CSHCN. 
While an important contribution to the literature to understand feasibility and key components of 
potential transition interventions, these approaches require more rigorous research designs in 
future research to ensure evidence-based implementation. 

Strengths and Limitations of the Review 
We determined methods for this review to assess the effects of available interventions, 

implementation strategies, and trainings to transition CSHCN from pediatric to adult medical 
care. We broadly defined care interventions, implementation strategies, and trainings to enlarge 
the scope of studies and thus better understand the range of relevant interventions. However, we 
focused on health services and did not include interventions used to support CSHCN 
transitioning to adulthood more broadly (e.g., school or work transitions). Resultingly, we 
excluded the majority of the literature addressing autism and other intellectual and physical 
disabilities, because most of these studies evaluated transitions in other contexts (e.g., work, 
school) and therefore failed to meet our inclusion criteria. Educational or vocational 
interventions were beyond the scope of our review, they may provide an important component of 
successful transition for CSHCN and could be examined in future studies as a component of 
integrated developmental transitions among CSHCN. Also beyond the scope of our review were 
studies that focused exclusively on self-management of conditions among CSHCN in the 
absence of a healthcare transition interventions. As with work and school transition 
interventions, future evaluation of this literature may provide important insights for components 
of a broader healthcare transition intervention. 

Due to the heterogeneity of populations, intervention approaches, and the largely 
observational literature set, our approach to risk of bias assessment was generous compared with 
how risk of bias is assessed in more targeted systematic review topics. We based this decision on 
the varied studies included in this review as well as the complexity of care approaches for 
CSHCN.  

Conclusion 
Many aspects of interventions for CSHCN need more thorough evaluation in future research. 

Importantly, study designs in this literature set lack the necessary rigor to provide evidence on 
the best interventions (or components) that most effectively support care transitions for CSHCN. 
Ideally the current set of evidence could provide a foundation for proposing specific components 
that should be included in future interventions and a defined set of outcome measures to evaluate 
effectiveness. However, currently the lack of sufficient evidence provides no clear answers for 
CSHCN, their families, caregivers and providers, or for funders and policymakers. Future work 
in this population is crucial to the high-quality evidence needed for understanding not only the 
most effective interventions but how these interventions support adaptability across diverse 
disease conditions and sub-populations (such as race/ethnicity, sex/sexual orientation, 
socioeconomic status, and care setting). 
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Appendix A. Methods 
Search Strategy 
Search Details and data sources: 
The search strategy was designed and conducted by an experienced systematic review librarian 
with input from investigators. We applied the following limits or filters to the database searches: 

• Date. We did not limit the search by date. 
• Language. Limited to English language. Publications were excluded if they were written 

in a language other than English. This was due to resource constraints. 
• Publication Status. We search for published studies. 
• Human or organism. The search was not restricted by human or organism. 
• Study design. The search was not restricted by study design. 
• Filters. For our Embase search we used the conference abstract status publication type 

limit to exclude conference abstracts. For our CINAHL search we used the exclude 
Medline records filter. 

 
We conducted a comprehensive literature search in September 2020 (updated May 2021). We 
searched the following databases: 

• Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Daily and Versions(R) Date searched: May 13, 2021 

• CINAHL PLUS with Full Text (EBSCOhost) Date searched: May 13, 2021 
• Embase Classic+Embase 1947 to 2021 May 12 (Ovid) Date searched: May 13, 2021 
•  Cochrane Central Register of Controlled Trials (Wiley) (issue 4, April 2021) Date 

Searched: May 13, 2021  
 

Database search strategies: 
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, 
Daily and Versions(R) 1946 to 1 May 12202May 12, 2021 
.mp. = multi-purpose, will search several fields at once (title, abstract, subject heading) 

1.  (adolescen* or child* or emerg* adult* or p?ediatr* or teen* or young adult* or 
youth).mp. 

2.  (transition* adj5 (care or plan* or process* or program* or service*)).mp. 
3. limit  to english language 

  
CINAHL Plus with Full Text 
Search Screen - Advanced Search 
Expanders - Apply equivalent subjects 
Search modes - Boolean/Phrase 
Default-(no field codes selected) searches Title/Abstract/Subject Headings 
  
 (((adolescen* or child* or emerg* adult* or p?ediatr* or teen* or young adult* or youth)) AND 
(transition* N5 care OR transition* N5 plan* OR transition* N5 process* OR transition* N5 
program* OR transition* N5 service*) 
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Embase Classic+Embase 1947 to 2021 May 12  
1.  (transition* adj5 (care or plan* or process* or program* or service*)).ti,ab.  
2.  (adolescen* or emerg* adult* or p?ediatr* or teen* or young adult* or young adult* 

or youth).ti,ab. 
3. Limit  to english language 
4. Limit 4 to Conference Abstract Status records 
5. 3 not 4 (excludes conference abstracts from results) 

  
Cochrane Central Register of Controlled Trials  
ID         Search  Hits 
#1        ((adolescen* or child* or emerg* next adult* or p?ediatric? or teen* or young next adult* 
or youth))      
#2        (transition* near/5 (care or plan* or process* or  program* or service*)) 
#3        #1 and #2         
 
We conducted a grey literature search in April 2021 that included the following resources:  
We search engines/specific web sites. We searched for grey literature suing Google, Google 
Scholar,  Got Transition Webpage for relevant government, organization and society websites. 
Combinations of relevant terms and synonyms were used. 
 
CQ1 Definitions of “Transition Effectiveness”: 
Search Terms: (goals and definitions and principles and effective and transitions of care and 
children with special healthcare needs) 
 
CQ2 Transition Care Training and Other Implementation Strategies: 
Search Terms: transitional care training, health care providers, adolescents, chronic illness  
 
CQ3 Linguistic and Culturally Competent Care: 
Search Terms: cultural competency training, health care providers, transitional care, chronic 
illness and adolescents 
 
CQ6 Strategies to Increase Availability of Adult Care Providers: 
Search Terms: health care providers, availability, transitional care, adolescents, chronic illness, 
financial incentives to increase the number of providers carrying for youth with special 
healthcare needs 
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Risk of Bias Assessment Guide 
INSTRUCTIONS: Review the methods of each trial and assess each risk of bias component 
as described in these instructions. You may need to have separate assessments for different 
outcomes (i.e., different measures; different time points may have different attrition rates).  

Table A.1. Selection bias 
Description/Guiding Questions Notes 
Systematic differences between baseline characteristics 
of the groups that arise from self-selection of treatments, 
physician-directed selection of treatments, or association 
of treatment assignments with demographic, clinical, or 
social characteristics.  
 
•   Did method of randomization create biased allocation 
to interventions (inadequate randomization)? 

•   “Good” Randomization: Detailed methodology would 
include providing method of randomization such as 
use of a random numbers table, or computer random 
number generator. Limited methodology would be the 
study saying simply saying they randomized in the 
methods or provided limited detail such as 
randomizing by a 2:1 ratio. 
•   “Poor”/No Randomization: Randomized based on 
week of the month of birthday or a non-randomized 
clinical trial, observational study. 
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Figure A.1. Selection bias assessment guidance  

Table A.2. Detection bias 
Description/Guiding Questions Notes 
Systematic differences in outcomes assessment among 
groups being compared, including systematic 
misclassification of the exposure or intervention, 
covariates, or outcomes because of variable definitions 
and timings, diagnostic thresholds, recall from memory, 
inadequate assessor blinding, and faulty measurement 
techniques. Erroneous statistical analysis might also affect 
the validity of effect estimates.  
 
•   Were the outcome assessors blinded to the intervention 
(“outcome assessor blinded”)?  
•   Was the timing of the outcome assessment similar in all 
groups (“comparable timing outcomes assessment”)? 
•   Was the scale used to measure outcomes validated, 
reliable? 
•   Were outcomes measured in clinically meaningful 
ways? 

•   [No notes] 
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Figure A.2. Detection bias assessment guidance  
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Table A.3. Performance bias 
Description/Guiding Questions Notes 
Systematic differences in the care provided to 
participants and protocol deviation. Examples include 
contamination of the control group with the exposure or 
intervention, problems with fidelity to the intervention, 
unbalanced provision of additional interventions or co-
interventions, difference in co-interventions, and 
inadequate blinding of providers and participants.  

•   Intention-to-Treat (ITT):  Includes every subject 
according to randomized treatment assignment. 
Ignores noncompliance, protocol deviations, 
withdrawal, and anything that happens after 
randomization. 
•   Concurrent Intervention: Study participants are 
receiving another intervention (i.e., treatment) that is 
not part of the intervention being tested. Example: 
Participants are randomized to a physical activity 
intervention (or no intervention), but are also dieting. 
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Figure A.3. Performance bias assessment guidance  

  

Abbreviations: ITT= intent to treat; NA=not applicable; RCT=randomized controlled trial 
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Table A.4. Fidelity to intervention 
Description/Guiding Questions Notes 
We anticipate that care delivery studies will generally fall 
in the range of NIH Stage 3 to 4, with the possibility that 
one or a few may be carried out as quality improvement 
and thus Stage 5. Since the Stage Model is explicitly 
designed to balance, or trade off, internal and external 
validity, we will approach risk of bias assessment as a 
threshold requirement rather than a continuum.  
 
•   Look for reporting on intervention compliance, any data 
reported on consistency of intervention use, or any 
mechanisms used to ensure compliance (e.g., reminders, 
guides, manuals). 

•   Information may appear in methods, results, or 
discussion sections. 

Table A.5. Fidelity to intervention assessment guidance  
Domain Options Rating 

Fidelity to intervention Yes (at least 70%) Low 
Yes-adaptation planned/ replicable Medium 

No-adaptation not planned High 
Unclear/Not Reported Medium 
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Table A.6. Reporting bias  
Description/Guiding Questions Notes 
Systematic differences between reported and unreported 
findings (e.g., differential reporting of outcomes or harms, 
incomplete reporting of study findings, potential for bias in 
reporting through source of funding).  
 
•   Was a select group of outcomes reported?  

•   Compare results to methods section and/ or 
protocol.   
•   Check if some results are reported in a different 
publication. 
 

Table A.7. Reporting bias assessment guidance  
Domain Options Rating 

All outcomes reported Yes Low 
No Medium 
Not Reported Medium 
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Table A.8.  Attrition bias  
Description/Guiding Questions Notes 
Systematic differences in the loss of participants from the 
study and how they were accounted for in the results 
(e.g., incomplete follow-up, differential attrition). Those 
who drop out of the study or who are lost to follow-up 
may be systematically different from those who remain in 
the study. Attrition bias can potentially change the 
collective (group) characteristics of the relevant groups 
and their observed outcomes in ways that affect study 
results by confounding and spurious associations.  
 
•   Reasons for incomplete/missing data adequately 
explained? 
•   Do the author’s attempt to address attrition in the 
analysis? 

•   Attrition assessment is dependent on overall study 
duration (see flowchart) 
•   Report attrition rate in spreadsheet. 
•   If a study reports outcomes at multiple intervals 
(e.g., 6 months, 12 months, 18 months) assess 
attrition at the first relevant time point and the last 
time-point separately, you do not need to do every 
time point. 
•   Analysis should be done with appropriate method 
(i.e. sensitivity analysis with various scenarios); last 
value forward would only be appropriate for 
interventions that are supposed to improve the 
outcomes (i.e. memory training that intends to 
improve memory). 
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Figure A.4. Attrition bias assessment guidance  
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Figure A.5. Overall risk of bias assessment guidance  
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Appendix D. Evidence Tables and Evidence Maps for Care Interventions for 
Transition From Pediatric to Adult Medical Services (Chapter 4) 

Cancer 
Table D.1. Risk of bias assessment: cancer 

Study (PMID) Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performance 
Bias 

Fidelity 
Bias 

Reporting 
Bias 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Bashore 
20161 
(2620647)              

6 months High X X X X X Foundation High 

Cox 20212 
(No PMID) 

24 months High X X X X X Nonprofit  High 

Note: X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number  

Table D.2. Characteristics of included studies: cancer 
Study (PMID) 
Country 
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents 
and/or 
Caregiver 
Outcomes  

Care 
Provider 
Outcomes  

Bashore 20161 
(26206471) 
United States 
Quantitative non 
randomized (pre-post 
observational with 
qualitative interview) 
ROB High 
Stage I 

N=30 
17.8 years at study 
recruitment 
60% Female 
% White Unknown 
 

Transition workbook 
Includes information about 
medical information, 
educational/vocational 
goals, staying healthy and 
life skills Intervention 
duration: 5-6 months 
 
Transition Readiness 

None Pediatric 
tertiary care 
center 
 
6 months 
 

Worry (worry in 
general and 
worry about 
leaving 
pediatrics) 
 
Transition (ready 
to transition, 
ready to make 
changes) 
 

NR NR 
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Study (PMID) 
Country 
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents 
and/or 
Caregiver 
Outcomes  

Care 
Provider 
Outcomes  

Cox 20212 
(No PMID) 
US 
Quantitative non-
randomized (pre-post 
observational cohort)   
ROB High 
Stage 1 

N=112 year 1 & 
N=100 year 2 
(CSHCN) 
  
N=36 parents 
Age NR 
Sex NR 
Race NR 

Patient navigator program 
  
Transition Readiness; 
Transition Planning 
  
30 to 60 minute 
appointments 

NA Children’s 
hospital 
  
24 months   

Total number of 
patients and 
families who met 
with patient 
navigator 
Total number of 
patient navigator 
visit approvals 
from providers 

Program 
process 
measures 

NA 

Abbreviations: CSHCN=children with special healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias 

Table D.3. Characteristics of studies included in evidence map: cancer 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Linendoll 20203 
(32640864) 

Cancer Adolescent and Young Adult 
Cancer Survivorship Program 

CSHCN 
 

United States Cancer 
Survivorship Clinic 

Granek 20124 
(22547096) 

Cancer Cancer Long-term Follow-up 
Clinic 

CSHCN Canadian Cancer 
Survivorship Clinic  

Ryan 20205  
(32845469) 

Cancer ‘Life after the Janeway’ 
educational workbook  

CSHCN Canadian Cancer 
Survivorship Clinic 

Glaser 20136 
(23966026) 

Cancer Pediatric aftercare pathway CSHCN Cancer aftercare clinics in the 
United Kingdom National 
Health Service 

Van Laar 2013 (23401266)7 Cancer Managed care transition CSHCN 
 

Pediatric and adult cancer 
survivor clinics in the United 
Kingdom 

Vollmer Dahlke 2017 
(28410172)8 

Cancer After Care Ends, Survivorship 
Starts for Adolescent and 
Young Adults (ACCESS 
AYA) educational 
programming 

CSHCN, health care 
providers, advocates 
 

United States health system 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 
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Chronic Conditions  
Table D.4. Risk of bias assessment: chronic conditions 

Study (PMID)  Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performance 
Bias 

Fidelity 
Bias 

Reporting 
Bias 

Attrition 
Bias 
Attrition %  

Funder Overall 
Rating 

Szalda 20199 
(31277993)  
 
Razon 201910 
(31129412) 

12 months  High  X  X  X  X  X  Hospital 
system 

High 

Lemke 201811 
(29650807)  

6, 12 
months 

Low, but 
convenience 
sample 

Medium Medium Medium Low Low (0%; no 
missing data 
info) 

Government Medium 

Gorter 201512 
(25948409) 

15 to 30 
months  

High  X X  X  X  X  Hospital 
system 

High 

Huang 201413 
(24843066) 

2, 8 months  Low, but 20% 
“other reason” 
not eligible 

Low Medium Medium Low Low (7%) Government Medium 

Lestishock 
202114 
(33762131) 

24 months High X X X X X NR High 

White 202015 
(33287619) 

12 months High X X X X X Government High 

Note: X=Domain was not assessed.  Abbreviations: PMID=PubMed Identification Number   
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Table D.5. Characteristics of included studies: chronic conditions  
Study (PMID) 
Country 
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%) 

Intervention 
Description 
6 Core Elements 
Duration 

Comparison 
Description 
Duration 
 

Setting 
Outcome 
Timing(s) 
 

CSHCN 
Outcomes 
 

Parents 
and/or 
Caregiver 
Outcomes 
 

Care 
Provider 
Outcomes 
 

Szalda 2019 
(31129412)9 
Razon 2019 
(31129412)10 
US 
Pre/post 
observational cohort 
ROB High 
Stage 2 

Nonspecific chronic 
conditions; intellectual 
disability/medically 
complex 
N=197 
20 years (range 17-
43) 
Sec NR 
Race NR 
71% intellectual or 
developmental 
disability 

Multidisciplinary 
Intervention Navigation 
Team (MINT) transition 
program; 
All six core elements 
Unclear (2 year pilot) 

NA Pediatric 
tertiary 
academic 
hospital 
 
Unclear 

Resource 
Utilization 
(inpatient 
admission days 
and outpatient 
clinic visits). 

NR NR 

Lemke 201811 
(29650807) 
US 
RCT 
ROB Medium  
Stage 3  

Youth eligible for SSI 
N=209 
18 years (recruited 
16-22) 
48% Female 
99.5% Black 

Healthcare transition 
model based on the 6 
core elements; 
Designed for complex 
patient but not 
disease-specific; 
All six core elements 
12 months 

Enhanced usual 
care: care 
notebook; blank 
transition readiness 
assessment form; 
local adult 
physician referral; 
information on 
insurance, 
guardianship, 
advance directives 

Pediatric 
tertiary 
referral 
health 
system 
 
Follow-up 
12 months  

Perception of care  
(PACIC) r(), 
Client Perceptions 
of Coordination 
Questionnaire 
(CPCQ) 

NR  NR  

Gorter 201512 
(25948409) 
Canada 
Mixed methods 
longitudinal 
prospective cohort 
ROB High 
Stage 2 

Nonspecific chronic 
conditions, full 
dependence on 
caregivers excluded 
N=50 
18 years (recruited 
17-22) 
58% Female 
Race NR 

Keeping It Together for 
Youth (Youth KIT) 
toolkit for planning and 
self-management plus 
on-line mentoring; 
Transition readiness, 
Transition planning; 
12-47 months 

NA 2 Pediatric 
tertiary 
academic 
hospitals 
 
Unclear 

Use-frequency of 
intervention use, 
Utility-intervention 
features, and 
Impact-
satisfaction with 
transition goals 
(KIT), 
Satisfaction with 
care ( 
  (COPM) 

NR NR 
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Study (PMID) 
Country 
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%) 

Intervention 
Description 
6 Core Elements 
Duration 

Comparison 
Description 
Duration 
 

Setting 
Outcome 
Timing(s) 
 

CSHCN 
Outcomes 
 

Parents 
and/or 
Caregiver 
Outcomes 
 

Care 
Provider 
Outcomes 
 

Huang 201413 
(24843066) 
US 
RCT 
ROB Medium 
Stage 2 

IBD, CF, and T1 
diabetes, without 
cognitive impairment; 
N=81 
17 years (recruited 
12-20) 
54% Female 
50% Hispanic 
33% White 
10%Black 
1% American Indian 
6% Other 

MD2Me, a technology-
based disease 
management tool and 
resource; healthcare 
team communication 
portal for urgent and 
non-urgent concerns; 
Designed to be not 
diagnosis-specific; 
Transition readiness, 
Transition planning; 
8 months 

Monthly messages 
on general health 
issues; disease-
specific 
information; usual 
care 
communication 
portals 

Pediatric 
tertiary 
academic 
medical 
center 
 
8 months 

Transition 
Readiness  
(TRAQ) 
Self-efficacy 
(PAM) s; 
Disease function 
(disease-specific); 
Function 
(Karnofsky 
Performance 
Scale) ) 
 Quality of Life  
(PedsQL) 

NR NR 

White 202015 
(33287619) 
 US 
 Pre/post 
observational cohort 
 High ROB 
 Stage 1 

 
 N=560 
 Age NR (recruited 
18+) 
 % Female NR 
 75% African 
American 
 25% Hispanic/ Latino 

Pilot study to increase 
school-based health 
centers’ structured 
transition services 
 All 6 core elements 
 12 months 

None High 
school-
based 
health 
center 
 12 
months 

Self-care skills NR Assessmen
t of six core 
elements of 
HCT 

Abbreviations: COPM=Canadian Occupational Performance Measure; CSHCN=children with special healthcare need;  N=Number; NR=not reported; PACIC = Patient 
Assessment of Chronic Illness Care; PAM= Patient-initiated communications;  PedsQL = Pediatric Quality of Life Scale; PMID=PubMed identification number; ROB=risk of 
bias; SSI=Supplemental security income; Youth KIT= Youth Keeping It Together Questionnaire  

Table D.6. Outcomes summary, low and medium risk of bias studies: chronic conditions  
Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator p-Value 

Lemke 201811 
(29650807) 
HCT vs enhanced care 
Medium  
Stage 3  

Total Patient 
Assessment of Chronic 
Illness Care (PACIC) 
total score 
Adjusted mean (SE) 
12 months 

Favors intervention 
(Similar finding for 
participant in high 
complexity tier.) 

3.6 (0.08) 3.3 (0.10) 0.01 
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Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator p-Value 

Lemke 201811 
(29650807) 
HCT vs enhanced care 
Medium  
Stage 3  

Client Perceptions of 
Coordination 
Questionnaire (CPCQ) 
individual items 
Adjusted % mostly or 
always 
12 months 

Favors intervention on 3 
of 7 items; not 
statistically significant 
difference on 4 of 7. 
(Table 4, pg 6) 

NA NA <0.04 for 3 items 

Huang 201411 
(24843066) 
MD2Me vs attention 
control 
Medium 
Stage 2 

Chronic disease 
management, Transition 
Readiness Assessment 
Questionnaire TRAQ 
8 months 

Favors intervention 4.0 (0.8) 3.8 (0.8) 0.02 

Huang 201411 
(24843066) 
MD2Me vs attention 
control 
Medium 
Stage 2 

Health-related self-
efficacy, Patient 
Activation Measure 
(PAM) 
8 month 

Favors intervention 81 (17) 71 (14) 0.02 

Huang 201411 
(24843066) 
MD2Me vs attention 
control 
Medium 
Stage 2 

Patient-Initiated 
Communications 
8 months 

Favors intervention 2 contacts 0 contacts <0.0001 

Huang 201411 
(24843066) 
MD2Me vs attention 
control 
Medium 
Stage 2 

Health outcomes: 
disease status, 
functional performance, 
quality of life 
8 months 

No difference NR NR NS 

Abbreviations: PMID=PubMed identification number; NR=not reported; NA=not applicable; ROB=risk of bias; TRAQ=transition readiness assessment questionnaire  
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Table D.7. Summary of strength of evidence: chronic conditions  
Outcome 
Comparison 

Timing # Studies/ 
Design 
(n Analyzed) 

Finding or 
Summary 
Statistic 

Study 
Limitations 

Consistency Directness Precision Overall 
Grade/ 
Conclusion 

Total Patient 
Assessment of 
Chronic Illness 
Care (PACIC) 
 
HCT vs 
enhanced care 

12 months 1 RCT 
(n=209)11 

Favors 
intervention 

Moderate Unknown Direct Imprecise Insufficient 

Client 
Perceptions of 
Coordination 
Questionnaire 
(CPCQ) 
 
HCT vs 
enhanced care 

12 months 1 RCT 
(n=209)11 

Favors 
intervention on 
3 of 7 items; 
not statistically 
significant 
difference on 4 
of 7 

Moderate Unknown Direct Imprecise Insufficient 

Transition 
Readiness 
Assessment 
Questionnaire 
(TRAQ) 
 
MD2Me vs 
attention 
control 

8 months 1 RCT 
(n=81)11 

Favors 
intervention  

Moderate Unknown Direct Imprecise Insufficient 

Patient 
Activation 
Measure PAM 
 
MD2Me vs 
attention 
control 

8 months 1 RCT 
(n=81)11 

Favors 
intervention 

Moderate Unknown Direct Imprecise Insufficient 

Patient-
Initiated 
Communicatio
ns 
 
MD2Me vs 
attention 
control 

8 months 1 RCT 
(n=81)11 

Favors 
intervention 

Moderate Unknown Direct Imprecise Insufficient 
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Outcome 
Comparison 

Timing # Studies/ 
Design 
(n Analyzed) 

Finding or 
Summary 
Statistic 

Study 
Limitations 

Consistency Directness Precision Overall 
Grade/ 
Conclusion 

Health 
outcomes: 
disease status, 
functional 
performance, 
quality of life 
 
MD2Me vs 
attention 
control 

8 months 1 RCT 
(n=81)11 

No difference Moderate Unknown Direct Imprecise Insufficient 

Abbreviations: RCT=randomized controlled trial  

Table D.8. Characteristics of studies included in evidence map: chronic conditions  
Study (PMID)  Condition  Program/Intervention  Target Population   Setting  
Nagra 2015 (26063244)16 Nonspecific chronic 

conditions 
Ready Steady Go Transition 
Program (structured 
program) 

CSHCN UK tertiary pediatric services 

Stinson 2014 (25000507)17 Nonspecific chronic pain 
conditions 

ICanCopeWithPain app on 
Google Play 

CSHCN Canada pediatric chronic 
pain clinics 

Cadogan 2018 (29957451)18 Nonspecific chronic 
conditions 

Social-ecological model of 
adolescent and young adult 
readiness for transition 
(SMART) 

CSHCN US tertiary pediatric 
academic services 

Bert 2020 (32843225)19 Nonspecific chronic 
conditions 

Transition consultation 
service 

CSHCN Italy pediatric hospital 

Morton 202120 (33711643) Chronic conditions Care coordination CSHCN Children’s hospital 
Teed 202121 (34365163) Medically complex Shared Plan of Care for 

Medical Home Initiative 
CSHCN – medically complex US Urban pediatric care 

facility with urgent, primary, 
and tertiatry care 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 
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Congenital Heart Disease  
Table D.9. Risk of bias assessment: congenital heart disease  

Study 
(PMID) 
 

Outcome 
Timing 
 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 

Reporting 
Bias 

Attrition 
Bias 
Attrition % 

Funder 
 
 

Overall 
Rating 

Flocco 
201922 (no 
PMID) 

12 months High X X X X X Government 
 

High 

Hergenroede
r 201823 
(29542247) 
 

~26 months High 
 
Historical 
control 

X X X X X Government 
 

High 

Mackie 
201824 
(29673467) 
 

6, 12, 18 
months 

Medium Low Medium Medium Low 4/125=3% 
missing from 
analysis, but 
up to 25% 
missing data 
unaccounted 
for. High 
ROB after 12 
months. 

Government 
and 
Nonprofit 
 

Medium at 6 
and 12 
months 
High at 18 
months 

Mackie 
201425 
(24842870) 

6 months Medium 
 
Systematic, 
nonrandom 

Medium Medium Medium Medium High 
16/66=24% 
Missing data 
handling NR 

Nonprofit 
and 
University 
 

High 

Bushee 
202126 (no 
PMID) 

 12 months Medium Medium Medium Medium Medium High 
(225/653=34
%) 

NR High 

Tye 202127 
(no PMID) 

 4 months High X X X X X nonprofit High 

Note:X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number  
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Table D.10. Characteristics of included studies: congenital heart disease  
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Flocco 201922 
(no PMID) 
Italy 
Qualitative 
nonrandomized 
ROB High 
Stage 1 
 

N=224 
15 Years 
(recruited 11-18) 
39% Female 
94% White 
 

Transition clinic 
model. Includes 
multidisciplinary 
standardized 
educational and 
support 
interventions. 
 
No core 
elements 
targeted.  
 
Intervention 
duration NR. 
 

None Cardiac hospital 
unit 
 
Followup 1 year 
 

Quality of life 
(EQ-5D, LAS-
QOL) 
Satisfaction 
(SWLS-C) 
Health 
perception (EQ-
VAS) and 
knowledge 
 

NR NR 

Hergenroeder 
201823 
(29542247) 
United States 
Qualitative 
nonrandomized 
ROB High 
Stage 1 

N=45 
20 Years 
(recruited 19-23) 
51% Female 
Race NR 
 

Healthcare 
transition (HCT) 
planning 
program. EMR-
based transition 
planning tool. 
 
Unclear if core 
elements 
targeted.  
 
Intervention 
duration NR. 

No intervention 
(usual care) 

Cardiac hospital 
unit 
 
Timing NR 
Longest followup 
reported at 26 
months 

Heart failure 
(New York Heart 
Association 
Functional 
Classification of 
Heart Failure) 
 

NR NR 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Mackie 201824 
(29673467) 
Canada 
RCT 
ROB Medium 
Stage 1 

N=121 
17 Years 
(recruited 15-17) 
49% Female 
Race NR 
 

Nurse-led 
transition 
intervention. Two 
1 hour 
individualized 
education and 
self-management 
skills sessions.  
 
Transition 
readiness and 
planning.  
 
Intervention 
duration NR. 
 

Usual care Cardiac hospital 
unit 
 
18 months 

Excess time to 
adult CHD care 
CHD knowledge 
(MyHeart CHD 
knowledge 
survey) 
Transition 
readiness 
(TRAQ) 

NR NR 

Mackie 201425 
(24842870) 
Canada 
Controlled trial 
ROB High 
Stage 1 

N=58 
16 Years  
(recruited 15-17) 
83% Female 
Race NR 
 

One individual 
education 
session with a 
nurse. 1 hour 
session.  
 
Transition 
readiness and 
planning. 
 
Intervention 
duration NR. 

Usual care Cardiac hospital 
unit  
 
6 months 

Transition 
readiness 
(TRAQ) 
Disease 
knowledge 
(MyHeart score) 

NR NR  
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Bushee 2021 (no 
PMID)26 
 US 
 Observational 
cohort with 
historical control 
 High ROB 
 Stage 2 

 N=653 
 Age NR 
 45% Female 
 80% White 
 12% African 
American 

Formal transition 
program at a 
children’s 
hospital. 
Coordination 
between 
pediatric and 
adult nurses, 
physicians, and a 
social worker. 
 None 
 Duration unclear 

Historical control Children’s 
hospital 
 12 months 

Additional clinical 
outcomes 
Transfer 
 Unplanned 
cardiac 
hospitalizations 
  

NR NR 

Tye 202127 (no 
PMID) 
 Malaysia 
 Pre/post 
observational 
cohort 
 High ROB 
 Stage 2 

N=14 
Age 17 
40% Female 
63% Malay 
25% Chinese 
12% Punjabi 

HeartBEAT 
adolescent 
transition 
psycho-
educational 
program. 
None 
2 in person 
sessions, 6 
online session 

None Unclear, partially 
online 
 ~4 months 

Self-
management 
knowledge 
 Emotional 
regulation 

NR NR 

Abbreviations: CSHCN=children with special healthcare need; CHD=congenital heart disease; EMR=electronic medical records; EQ-5D=EuroQol Group 5 Dimension Health 
Questionnaire; EQ-VAS=EuroQol Visual Analogue Scale; HCT=healthcare transition; LAS-QOL=Linear Analog Scale Quality of Life; NR=not reported; PMID=PubMed 
identification number; RCT=randomized controlled trial; ROB=risk of bias; SWLS-C=Satisfaction with Life Scale-Child; TRAQ=transition readiness assessment questionnaire  

Table D.11. Outcomes summary, low and medium risk of bias studies: congenital heart disease 
Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

Mackie 201824 
(29673467) 
Education intervention 
vs usual care 
Medium  
Stage 1 

Seen within 3 months of 
the recommended time 
interval (excess time ≤3 
months) 
 
 

NA 68% 51% p=0.059 
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Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

Mackie 201824 
(29673467) 
Education intervention 
vs usual care 
Medium  
Stage 1 

CHD knowledge 
(MyHeart CHD 
knowledge survey) 
12 months 

Authors report scores 
higher with intervention 
at 12 months 
 

NR (data reported in 
figure only, not 
extractable) 

NR (data reported in 
figure only, not 
extractable) 
 

p<0.001 

Mackie 201824 
(29673467) 
Education intervention 
vs usual care 
Medium  
Stage 1 

Transition readiness 
(TRAQ) 
12 months 

Authors report scores 
higher with intervention 
at 12 months 

NR (data reported in 
figure only, not 
extractable) 

NR (data reported in 
figure only, not 
extractable) 

p=0.032 

Abbreviations: CHD=congenital heart disease; RCT=randomized controlled trial; TRAQ=Transition Readiness Assessment Questionnaire 

Table D.12. Summary of strength of evidence: congenital heart disease   
Outcome 
Comparison 

Timing # Studies/ 
Design 
(n Analyzed) 

Finding or 
Summary 
Statistic 

Study 
Limitations 

Consistency Directness Precision Overall 
Grade/ 
Conclusion 

Excess time to 
adult CHD 
care 
 
Education 
intervention vs 
usual care 

12 months 1 RCT 
(n=121)24 

Favors 
intervention 

Moderate Unknown Direct Imprecise Insufficient 

CHD 
knowledge 
(MyHeart CHD 
knowledge 
survey) 
 
Education 
intervention vs 
usual care 

12 months 1 RCT 
(n=121)24 

Favors 
intervention 

Moderate Unknown Direct Imprecise Insufficient 
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Outcome 
Comparison 

Timing # Studies/ 
Design 
(n Analyzed) 

Finding or 
Summary 
Statistic 

Study 
Limitations 

Consistency Directness Precision Overall 
Grade/ 
Conclusion 

Transition 
readiness 
(TRAQ) 
 
Education 
intervention vs 
usual care 

12 months 1 RCT 
(n=121)24 

Favors 
intervention  

Moderate Unknown Direct Imprecise Insufficient 

Abbreviations: CHD=congenital heart disease; RCT=randomized controlled trial; TRAQ=Transition Readiness Assessment Questionnaire 

Table D.13. Characteristics of studies included in evidence map: congenital heart disease 
Study (PMID)  Condition  Program/Intervention  Target Population   Setting  
Werner 201928 (31262673) CHD Transition education program CSHCN France pediatric cardiology 

department 
Lopez 201829 (30574573) CHD Prototype mobile app to 

facilitate transition 
CSHCN US cardiac hospital 

department 
Ladouceur 201730 
(28342658) 

CHD Educational intervention 
targeting knowledge and 
skills 

CSHCN France pediatric hospital 
department 

Abbreviations: CHD=congenital heart disease; CSHCN=children with special healthcare need; PMID=PubMed identification number 

Cystic Fibrosis 
Table D.14. Risk of bias assessment: cystic fibrosis  

Study 
(PMID) 
 

Outcome 
Timing 
 

Selection 
Bias  

Detection 
Bias 

Performanc
e Bias 
  

Fidelity Bias Reporting 
Bias 
 

Attrition 
Bias 
 Attrition % 

Funder Overall 
Rating 

Okumura 
201431  
(24415776)  

Authors state 
18 months, 
looks like 
outcomes 
assessed at 
12 months  

High 
  

X X X X X Government High 

Peeters 
201932  
(31424181)  

12 months, 
24 months 

High 
  

X X X X X Government High 
  

Skov 201833 
(29729195) 
  

12 months High X X X X X NR High 
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Study 
(PMID) 
 

Outcome 
Timing 
 

Selection 
Bias  

Detection 
Bias 

Performanc
e Bias 
  

Fidelity Bias Reporting 
Bias 
 

Attrition 
Bias 
 Attrition % 

Funder Overall 
Rating 

Craig 200734 
(17937150) 

Unclear High X X X X X NR High 

Collins 
202135 
(33793092) 
 

24 months High X X X X X Society High 

Bourgeois 
202136 
(33751837) 
 

24 months  High X X X X X NR High 

X=Domain was not assessed. 

Abbreviations: NR=not reported; PMID=PubMed Identification Number; ROB=risk of bias 
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Table D.15. Characteristics of included studies: cystic fibrosis 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
  

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Okumura 2014 
(24415776)31 
United States 
Program 
evaluation. 
Quantitative Pre-
post and 
retrospective 
chart review 
ROB High 
Stage 1 
  
  

N=18 pediatric 
patients 
completed the 
post intervention 
survey and N=8 
patients 
completed 
baseline and 
post intervention 
survey 
  
N=56 patients or 
their families 
responded to 
program 
feedback survey 
at Time 1 
  
  
Chart review 
group N=9 
transitioned 
during pilot 
project (Oct. 
2009-Dec. 2012) 
  
Age NR  
Gender NR 

Transition guide 
and notebook  
 
Joint staff 
meetings with 
adult/pediatric 
centers 
  
Transition and 
Care 
Policy/Guide; 
Transition 
Readiness; 
Transition 
Planning  
 
Duration unclear 
  

Adult center 
patients 
completed TRAQ 
assessment 
at Time 1 to 
serve as a 
comparison 
group. (N=10 18-
25 years) 
  
Chart review 
comparison 
group: N=20 
transfers to adult 
program between 
Mar. 2005 and 
July 2008 
  
  

 University Cystic 
Fibrosis Center, 
Pediatric and 
Adult. 
  
Baseline and 18 
months 
 
 
 

 Transition 
readiness 
(TRAQ) 
 Transition 
perceptions 
Resource 
utilization ( 
outpatient visits, 
hospitalizations) 
 
  
  
  

 Parents 
views/perception
s of transition 
materials 

Barriers for 
pediatric patients 
and transfer 
process 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
  

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Peeters 201932 
(31424181) 
Netherlands 
Quantitative  
Mixed methods 
(Chart review + 
survey and 
qualitative) 
ROB High 
Stage 1 

 Transition clinic 
group sample: 
N=27 
Males (48.1%) 
22.56 years 
RaceNR 
Direct hand-over 
group sample: 
N=19 
Males (52.6%) 
  
TC group sample 
providers (N=10) 
  
Direct-handover 
care providers 
(N=18) 
 
  

 Transition clinic 
(transition 
coordinator, joint 
consultations, 
Individual 
Transition Plan) 
 
  
  
Transition 
Readiness; 
Transition 
Planning 
  
Duration unclear 
  

 One CF center 
served as control 
setting providing 
direct hand-over 
care. 
 
  

 CF Centers at 2 
University 
Hospitals 
  
Data collected 2 
years, 1 year 
before transfer; 1 
year after 
transfer; and 2 
years after 
transfer 
 

 Self-
management 
skills (PIH) 
Independence 
during 
consultations 
(IBDCS) 
Self-efficacy 
(OYOF-SES) 
Quality of Life 
(PedsQL-YA) 
Disease-specific 
clinical outcomes 
Treatment 
adherence 
(MARS-5) 
Engagement in 
care 
Satisfaction (1-10 
scale) 
Transfer 
experiences 
(OYOF-TES) 
Resource 
utilization 

NR 
  

Qualitative 
outcomes 
(differences in 
structures, daily 
routines) 
Barriers and 
facilitators 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
  

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Skov 201833 
(29729195) 
Denmark 
Quantitative 
Pre-post 
observational 
ROB High 
Stage 1 
  
  

 N=40 total 
  
N=15 females 
15.7 years 
  
N=25 males 
14.6 years 
Race NR 

Transition 
Program 
6 monthly nurse 
led split visit 
consultation 
using HEADS 
interview;  
Annual event for 
parents/guardian
s; designated 
contact doctor 
and nurse; 
annual 
assessment by 
doctor; 
independent 
youth 
consultations 
  
Transition 
Readiness; 
Transition 
Planning 
  
Duration unclear 

NR  CF center at 
university 
hospital 
  
Baseline and 12- 
month follow-up 
 
  

 Transition 
readiness 
(Danish 
Readiness 
Checklist) 
QoL (CFQ-R) 
Disease-specific 
clinical outcomes 
Engagement in 
care (% of split 
consultations) 
 

NR NR 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
  

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Craig 200734 
(17937150) 
Australia 
Program Eval. 
Cross-sectional 
questionnaire 
ROB High 
Stage 1 
 

 N=137 
completed 
questionnaire 
(youth and 
parents) 
  
Pre-Transition 
Group 
N=45 
16.2 years 
Female 29% 
  
Post-Transition 
group 
N=27 
20.9 years 
44 % Female 
  
Pre-transition 
group 
parents(N=45) 
  
Post-transition 
group parents 
(N=20) 
Race NR 

Transition 
Program. (Steps 
include 
attendance at 
adolescent clinic; 
adult services 
visit; adult 
services 
discussed; 
appointment in 
Adult Clinic 
scheduled by TC; 
Adult clinic joint-
meeting;  
transition referral 
letter.) 
 
Transition 
Planning 
Transfer of care 
 
Approx. 2 years. 

 Pre-Transition 
Group 
 
 

Pediatric hospital 
 

 Pre/post groups: 
Transition 
concerns 
(TTACC) 
  
Post Transition 
group only: 
QoL (Cystic 
Fibrosis 
Questionnaire) 
Disease severity 
Patient 
Participation in 
transition (CFTQ) 
Satisfaction with 
transition 
program (10-item 
Satisfaction with 
Transition 
questionnaire) 
 

Transition 
concerns 
(TTACC- parents 
form) 
  

NR 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
  

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Bourgeois 202136 
(33751837) 
France 
Retrospective 
ROB High 
Stage 1  
 

N=97 
18.6 years 
(median age at 
transfer) 
Male 47% 
Race NR 

Transition 
program 
(personalized 
medical 
summary, 
handbook, 
formalized 
handoff) 
 
Transition 
Readiness (self 
management 
skills) 
 
Duration unclear 

NR Pediatric and 
adult CF center 
24 months 

Disease-specific 
clinical 
outcomes;  
Resource 
utilization 
(hospitialization, 
and outpatient 
visits) 

NR NR 

Collins 202135 
(33793092) 
Australia 
Observational 
Retrospective  
ROB High 
Stage 1 

N=42 
18.9 (mean age 
at transfer) 
Female 36% 
Race NR 

Structured 
individual 
transition 
process 
(transition visit, 
written 
information, 
transfer date 
scheduled) 
Transition 
readiness (self 
management) 
 
Duration unclear 

NR Pediatric and 
adult CF hospital 
units 
 2 years 

Disease specific 
clinic outcomes; 
Resource 
utilization 
(inpatient and 
outpatient visits) 

NR NR 

Abbreviations: CSHCN=children with special healthcare need; CF=Cystic Fibrosis; CFTQ= Cystic Fibrosis Transition Questionnaire; HADS=Hospital Anxiety and depression 
scale; HEADS= Home, Education/employment, Eating, peer-group Activities, Drugs, Sexuality, Suicide/depression, and Safety; IBDCS= Independent Behaviors During 
Consultations; MARS-5= Medication Adherence Rating Scale w/ 5-point Likert scales; NA=not applicable; NR=not reported; OYOF-SES= On Your Own Feet Self-Efficacy 
Scale; OYOF-TES= On Your Own Feet Transition Experience Scale; PQoLI-YA= Paediatric Quality of Life Inventory Young Adult; PIH= Partners in Health Scale w/ 9-point 
Likert scales PMID=PubMed identification number; ROB=risk of bias; TTACC= Transition To Adult Care Concerns Questionnaire; TRAQ=transition readiness assessment 
questionnaire; QoL=quality of life; CFQ-R=Cystic Fibrosis Questionnaire-Revised 
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Table D.16. Characteristics of studies included in evidence map: cystic fibrosis  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Gravelle 201437 
(25089835) 

Cystic Fibrosis 
 

transition care clinical 
pathway 

CSHCN 
 

CF Clinic 

Askew 201738 
(28365620) 

Cystic Fibrosis 
 

Transition clinic CSHCN CF Center 
 

Baker 201539 
(No PMID) 

Cystic Fibrosis 
 

Transition Program Health care providers  CF Centers 

Chaudhry 201340 
(29516552) 

Cystic Fibrosis 
 

Transition Program CSHCN CF Clinic 

Gerardin 201841 (29799382) Cystic Fibrosis 
 

Therapeutic Patient 
Education (TPE) sessions 

Health care providers 
 

CF Centers 

Genovese 202142 
(33863608) 
 

Cystic Fibrosis Pre-Transfer Interviews CSHCN and parents CF Centers 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; CF=cystic fibrosis 

Diabetes 
Table D.17. Risk of bias assessment: diabetes 

Study 
(PMID) 
 

Outcome 
Timing 

Selection 
Bias 
 

Detection 
Bias 
 

Performanc
e Bias 
 

Fidelity Bias 
 

Reporting 
Bias 
  

Attrition 
Bias 
Attrition % 

Funder 
 

Overall 
Rating 

Bindiganvle 
202143 

12 months High X X X X X Health 
System 

High 

White 201744 
(30169183) 

12 months, 
24 months 

Low Low Medium Medium Low Low for 
Primary 
outcomes 
(13%); 
Medium for 
Secondary 
outcomes  
(30%) 

Not-for-profit, 
Pharma 

Medium 

Cadario 
200945 
(19178523) 

12 months High X  X  X  X  X  Government, 
University 

High 

Sequeira 
201546  
(No PMID) 

6 months,  
12 months 

Medium X – due to 
differential 
attrition in IG 
vs CG 

X X X Medium (to 
high) (27% 
IG; 13% CG) 

Program, 
Government 

High 
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Study 
(PMID) 
 

Outcome 
Timing 

Selection 
Bias 
 

Detection 
Bias 
 

Performanc
e Bias 
 

Fidelity Bias 
 

Reporting 
Bias 
  

Attrition 
Bias 
Attrition % 

Funder 
 

Overall 
Rating 

Spaic 201947 
(31010873) 

12 months, 
18 months 

Low Low Medium (or 
High? Please 
check ITT) 

Low Low Medium 
(20% at 12 
months, 33% 
at 18 
months) 

Nonprofit, 
Government 

Medium 

Williams 
202048 
(632001083) 

3 months High X X X X X Nonprofit, 
Government 
  

High 

Butalia 
202149 
(33439284)  

12 months Medium X X X X Unclear Nonprofit High 

Weigensberg 
201850 
(29552422)–  

12 week 
(based on 6 
month, 12 
month RCT) 

Medium X – due to 
differential 
attrition in IG 
vs CG 

X X X Medium (to 
high) (27% 
IG; 13% CG) 
– (at 12 mos) 

Program, 
Government 

High 

Pyatak 
201451 
(24798586) 

6 months,  
12 months 

Medium X – due to 
differential 
attrition in IG 
vs CG 

X X X Medium (to 
high) (27% 
IG; 13% CG) 

Program, 
Government 

High 

Vanelli 
200452 

8 years High X X X X Low (8%) Health 
system 

High 

Van 
Walleghem 
200853 
(354454701) 

7 years High X X X X NR NR High 

Note: X=Domain was not assessed.  

Abbreviations: CG=control group; IG=intervention group; NR=not reported; PMID=PubMed Identification Number; RCT=randomized controlled trial 
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Table D.18. Characteristics of included studies: diabetes 
Study (PMID)   
Country   
Study Design  
RoB Rating  
Stage Model  
  

Participants  
N=  
Age (Mean)  
Sex (% 
Female)  
Race (%)  

Intervention  
Description  
6 Core Elements  
Duration  
  

 Comparison  
Description  
Duration  
  

Setting  
Outcome  
Timing(s)  
   

CSHCN Outcomes  
  

Parents 
and/or 
Caregiver 
Outcomes  
  

Care 
Provider 
Outcomes  
  

Bindiganvle 202143 
US 
Pre/Post 
ROB High 
Stage 4 

N=51 
Age NR 
(recruited 14+) 
Sex NR 
Race NR 

Care Everywhere program 
that enables access to 
medical information; 
enhancement to electronic 
health records; change in 
work processes to increase 
time available for of transition 
readiness assessment 
questionnaire (TRAQ)  
 
Transition Planning 
Transfer of Care 

 Usual Care in 
specialty clinic 

Pediatric diabetes 
clinic in urban 
medical center 

Use of TRAQ NA NA 

White 201744  
(30169183)  
Australia  
RCT   
ROB Medium  
Stage 4 

N=120  
18.8 years 
(recruited 17-
19)  
51% Female  
Race NR  

TrACeD. Transition program: 
care coordination with 
appointment management, 
appointment reminders by call 
and SMS, automatic 
rebooking of missed 
appointments;  
Transfer of care;  
24 months  
 
Transition Planning 
Transfer of Care 
  

 Usual care  
Current care 
continued, referral 
discussed between 
patient and 
provider, patients 
advised to contact 
their pediatric 
diabetes team if 
they had any 
issues during the 
transition process, 
no contact with 
coordinator/interve
ntion, routine 
practice for missed 
appointments.  

Tertiary pediatric 
diabetes service / 
Children’s Hospital  
  
ITT  
  
12 months, 24 
months  

Attendance  
Disengagement Clinical 
outcomes/ glycated 
hemoglobin;   
  
  

NA  NA  
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Study (PMID)   
Country   
Study Design  
RoB Rating  
Stage Model  
  

Participants  
N=  
Age (Mean)  
Sex (% 
Female)  
Race (%)  

Intervention  
Description  
6 Core Elements  
Duration  
  

 Comparison  
Description  
Duration  
  

Setting  
Outcome  
Timing(s)  
   

CSHCN Outcomes  
  

Parents 
and/or 
Caregiver 
Outcomes  
  

Care 
Provider 
Outcomes  
  

Spaic 201947  
(31010873)  
Canada  
RCT  
ROB Medium  
Stage 4  

N=205  
17.9 years 
(recruited 17-
20)  
49% Female  
Race NR  
  

Transition program: Care 
coordination including 
diabetes educators, clinical 
support, transition coordinator 
using technology (phone, text, 
email). 2.5 years.  
 
Transition Planning 
Transfer of Care 

 Usual care  2 tertiary, 1 
secondary 
pediatric centers  
  
0-18 months,  
18-30 months.  

Attendance   
Disengagement/Loss to 
follow-up  
Diabetes-related 
distress  
Satisfaction  
HbA1C  

NA  NA  

Cadario 200945  
(19178523)  
Italy  
Retrospective 
observational   
ROB High  
Stage 0  

N=62  
18.3 years 
(range 18-20)  
45% Female  
Race NR  

Structured transition via 
transfer planned with adult 
physicians.  
4 years.  
 
Transition Planning 
Transfer of Care 

 Unstructured 
transfer  
  
Patients discharged 
at the end of 
adolescence by a 
letter summarizing 
their clinical history 
and with a fixed 
appointment in the 
ADS.  

Pediatric hospital 
pediatric diabetes 
clinic;   
  
10 years  
  

HCT duration/ 
duration of transfer  
Attendance   
Benefit for  
HbA1c    
Opinion of transition / 
experience of transition  

NA  NA  

Williams 202048  
(32518677)  
Canada  
Pre/Post  
ROB High  
Stage 3  

Patient N=15  
Parent N=15  
 Age NR 
Sex NR  
Race NR 

Half-day transfer clinic, after 
tailoring care based on 
participant feedback.  
3 months.  
  
Transition Planning 
Transfer of Care  

 Half-day transfer 
clinic.  

Pediatric diabetes 
clinic;  
3 months  

Patient satisfaction   
HCT skills and 
knowledge, Attendance 
(NR)  
  

Acceptability
  
Satisfaction  

Satisfaction
  

https://www.ncbi.nlm.nih.gov/pubmed/32518677
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Study (PMID)   
Country   
Study Design  
RoB Rating  
Stage Model  
  

Participants  
N=  
Age (Mean)  
Sex (% 
Female)  
Race (%)  

Intervention  
Description  
6 Core Elements  
Duration  
  

 Comparison  
Description  
Duration  
  

Setting  
Outcome  
Timing(s)  
   

CSHCN Outcomes  
  

Parents 
and/or 
Caregiver 
Outcomes  
  

Care 
Provider 
Outcomes  
  

Weigensberg 201850 
(29552422)  
US 
RCT  
ROB High  
Stage 4  

N=51  
19 years  
45% Female  
17% Hispanic  
13% White  
10% Black  
13% Other  

LEAP. Care coordination, 
education and case 
management-based transition 
program plus cultural council 
process based on indigenous 
community practices, stress-
reduction guided imagery, 
narrative medicine modalities, 
simple ritual, and other 
integrative modalities.  
12 weeks.  
 
Transition Planning 
Transfer of Care 

 Care coordination, 
education and case 
management-
based transition 
program (without 
council 
component).  

Children’s 
hospitals;  
12 months  
  

Self-acceptance  
Stress reduction  
Relatedness/social 
integration  
Motivation  
New activities/ New 
behaviors  
New meaning/ New 
purpose Psychosocial  
Global wellbeing  
Depression  
A1C  
Life satisfaction  

NA  NA  

Sequeira 201546  
(25906787)  
US 
RCT  
ROB High  
Stage 4  

N=81  
19 years (18-25 
recruited)  
44% Female  
53% Hispanic 
(64% IG, 13% 
CG)  
47% Non-
Hispanic  
25% White  
7% Black  
15% Other  

LEAP. Care coordination at 
large urban hospital.  
1 year.  
 
Transition Planning 
Transfer of Care 

 Usual care at large 
children’s hospital 
in neighboring 
county.  
  

Children’s 
hospitals;  
12 months  

Self-reported and 
medical record review 
accessed number of 
diabetes clinic visits.   
A1C,   
Incidence of 
hypoglycemia, 
Utilization,   
Diabetes Empowerment 
Scale-Short Form,    
Diabetes Knowledge 
Test (adapted), 
Perceived Stress Scale 
(adapted), Patient 
Health Questionnaire-9, 
Satisfaction With Life 
Scale, Arizona 
Integrative Outcomes 
Scales.  
  

NA  NA  

https://www.ncbi.nlm.nih.gov/pubmed/29552422
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Study (PMID)   
Country   
Study Design  
RoB Rating  
Stage Model  
  

Participants  
N=  
Age (Mean)  
Sex (% 
Female)  
Race (%)  

Intervention  
Description  
6 Core Elements  
Duration  
  

 Comparison  
Description  
Duration  
  

Setting  
Outcome  
Timing(s)  
   

CSHCN Outcomes  
  

Parents 
and/or 
Caregiver 
Outcomes  
  

Care 
Provider 
Outcomes  
  

Pyatak 201454  
(24798586)  
US 
Mixed-methods  
ROB High  
Stage 1 
  

n=20  
N=81  
19 years (18-25 
recruited)  
30% Female  
53% Hispanic 
(64% IG, 13% 
CG)  
18% Non-
Hispanic  
24% white  
7% Black  
14% Other  

LEAP. Care coordination at 
large urban hospital among 
rescue participants.  
1 year.  
 
Transition Planning 
Transfer of Care 

 NC  Children’s hospital; 
12 months  

 HbA1c   
Psychosocial 
adjustment  
Loss to follow-up   
Utilization   
Life satisfaction   
  

NA  NA  

Vanelli 200452  
(16295053)  
Italy  
Mixed method 
observational plus 
interview  
ROB High  
Stage 1 

N=73  
21 years (range 
20 to 23)  
42% Female  
Race NR  

Protocol for transfer.  
6 years.  
 
Transition Planning 
Transfer of Care 

 Unclear Pediatric diabetes 
center 
 
2 years  

Satisfaction  
HbA1C  
Attendance  

NA  NA  

Van Walleghem 200853  
(18458141)  
Canada  
Mixed method pre/post 
cohort study 
ROB High  
Stage 1 

N=84  
18 years (19 to 
25 range in 
comparison 
group)  
Sex NR  
Race NR  

Maestro. Care coordination/ 
Systems navigator service  
Including telephone and e- 
mail contact, support, barrier 
identification, integrated 
community-based diabetes 
education services, follow-up 
facilitation, community 
linkages.  
 
Transition Planning 
Transfer of Care 

 Older cohort 
transferred to adult 
care prior to care 
coordination/ 
systems navigator.  

Unspecified general 
pediatric diabetes 
care  

Chronic complications, 
Diabetes-related 
hospitalizations for 
diabetic ketoacidosis  
Severe hypoglycemia, 
Barriers to adult care 
access  
  

NA  NA  
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Study (PMID)   
Country   
Study Design  
RoB Rating  
Stage Model  
  

Participants  
N=  
Age (Mean)  
Sex (% 
Female)  
Race (%)  

Intervention  
Description  
6 Core Elements  
Duration  
  

 Comparison  
Description  
Duration  
  

Setting  
Outcome  
Timing(s)  
   

CSHCN Outcomes  
  

Parents 
and/or 
Caregiver 
Outcomes  
  

Care 
Provider 
Outcomes  
  

Butalia 202149  
(33439284)  
Canada  
Non-randomized trial  
ROB High  
Stage 2  

N=203  
18 years 
(recruited 17 to 
18)  
50% Female  
Race NR  

Care coordination, support 
from transition coordinator 
who used communication 
technology. Similar to LEAP, 
Maestro, and TrACeD 
2.5 years; 12 months, 18 
months post transfer  
 
Transition Planning 
Transfer of Care 

 Usual care cohort 
not exposed to the 
communication 
transition 
coordinator for a 
period equivalent to 
the intervention 
prior to start of the 
intervention.   

1 Tertiary 
care paediatric hos
pital   
1 Adult community 
hospital  
1 Regional diabetes 
center   
  
  

Attendance w/in 1 year 
of transfer  
Loss to follow-up  
Diabetes-related 
emergency department 
visits for diabetic 
ketoacidosis  
HbA1C  
Alumin/creatine ratio 
  
  
  

NR  NA   

Abbreviations: CSHCN=children with special healthcare need; HIV=human immunodeficiency virus; NR=not reported; PGWB=Psychological General Well-Being Index; 
PMID=PubMed identification number; ROB=risk of bias; TRAQ=Transition readiness assessment questionnaire; TWA=Multidimensional Self-Esteem Test 

Table D.19. Outcomes summary, low and medium risk of bias studies: diabetes 
Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

White 201744  
(30169183)  
Transition clinic vs 
usual care  
ROB Medium  
Stage 455 

Clinic attendance/ 
appointment keeping 
0-12 months 
 

NR 2.3 (SD 1.1) 2.3 (SD 1.4) p=0.84 

White 201744  
(30169183)  
Transition clinic vs 
usual care  
ROB Medium  
Stage 455 

Clinic attendance/ 
appointment keeping 
12-24 months 

NR 2.5 (SD 1.3) 1.4 (SD 1.8) p=0.0089 
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Study (PMID) 
Comparison 
RoB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

55 White 201744  
(30169183)  
Transition clinic vs 
usual care  
ROB Medium  
Stage 4 

HbA1C 
0-12 months 

NR % 8.4 (SD 1.9) 
mmol/mol 68 (SD 20.8) 

% 8.6 (SD 1.5) 
mmol/mol 70 (SD 16.4) 
 

% p=0.53 
mmol/mol p=0.53 
 

White 201744  
(30169183)  
Transition clinic vs 
usual care  
ROB Medium  
Stage 4 

HbA1C 
12-24 months 

NR % 8.2 (SD 1.9) 
mmol/mol 66 (SD 20.8) 
 

% 8.5 (SD 1.3) 
mmol/mol 69 (SD 14.2) 
 

% p=0.56 
mmol/mol p=0.56 
 

Spaic 201947  
(31010873)  
Transition clinic vs 
usual care 
ROB Medium  
Stage 4  

Scheduled visits 
0-18 months 
 

NR 4.1 (SD 1.1) 3.6 (SD 1.2) p-value unclear 

Spaic 201947  
(31010873)  
Transition clinic vs 
usual care 
ROB Medium  
Stage 4  

Scheduled visits 
18-30 months 
 

NR 1.3 (SD 0.8) 1.3 (SD 0.8) p-value unclear 

Spaic 2019 47 
(31010873)  
Transition clinic vs 
usual care 
ROB Medium  
Stage 4  

HbA1C, change from 
baseline 
0-18 months 
 

Difference between 
groups 
% -0.04 (-0.49, 0.40) 
mmol/mol -0.40 (-5.40, 
4.40) 

% -0.20 (SD 1.24) 
mmol/mol -2.20 (SD 
13.6) 
 

% -0.19 (SD 1.29) 
mmol/mo -2.10 (SD 
14.1) 
 

p=0.848 

Spaic 201947  
(31010873)  
Transition clinic vs 
usual care 
ROB Medium  
Stage 4  

HbA1C, change from 
baseline 
18-24 months 
 

Difference between 
groups 
% 0.37 (-0.04, 0.78) 
mmol/mol 4.00 (-4.40, 
8.50) 

% 0.03 (SD 1.09) 
mmol/mol 0.30 (SD 
11.9) 
 

% -0.28 (SD 1.64) 
mmol/mol -3.10 (SD 
17.9) 
 

p=0.073 

Abbreviations: CSHCN=children with special healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias; SD=standard 
deviation 
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Table D.20. Summary of strength of evidence: diabetes 
Outcome   
Comparison   

Timing   # Studies/ 
Design (n 
Analyzed)   

Finding or 
Summary 
Statistic    

Study 
Limitations   

Consistency    Directness   Precision   Overall 
Grade/Conclusion    

Clinic 
Attendance/Appointment 
keeping    
Transition clinic vs usual 
care   

0-12 months, 
0-18 months  

2 RCTs44, 47   
 
(n=309, 153 
intervention; n= 
156 control) 

Favors 
intervention    
   
   

Moderate   Inconsistent  Direct   Imprecise  Insufficient 

Clinic 
Attendance/Appointment 
keeping    
Transition clinic vs usual 
care   

24-36 months   2 RCTs44, 47   
   
(n=274,136 
intervention; n= 
138 control)   
   

Favors 
intervention    
   

Moderate   Inconsistent  Direct   Imprecise  Insufficient 

HbA1C    
Transition clinic vs usual 
care   

0-12 months, 
0-18 months  

2 RCTs44, 47   
 
(n=309, 153 
intervention; n= 
156 control)  
   

NS  
   
   

Moderate   Consistent  Direct   Imprecise  Low 

HbA1C 
 
Transition clinic vs usual 
care   

24-36 months   2 RCTs44, 47   
   
(n=274,136 
intervention; n= 
138 control)     

NS  
   
   

Moderate   Consistent  Direct   Imprecise  Low 

Abbreviations= NS=not significant; RCT=randomized controlled trial  

Table D.21. Characteristics of studies included in evidence map: diabetes 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Levy-Shraga 201656  
(25794880)  
 

Diabetes 
 

Transition clinic CSHCN Large tertiary medical center 

Logan 200857  
(No PMID)  
 

Diabetes Multidisciplinary structured 
transition clinic and program 

CSHCN Large regional pediatric 
diabetes clinic 

Holmes-Walker 200758 
(17535294)  
 

Diabetes Transition coordinator and 
education 

CSHCN Adult hospital, young adult 
diabetes clinic 

Gerber 200759 
(17316099) 

Diabetes Internet self-management 
training program 

CSHCN Adult endocrinology clinic 
and diabetes registry 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 
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Human Immunodeficiency Virus (HIV)  
Table D.22. Risk of bias assessment: HIV 

Study 
(PMID) 
  

Outcome 
Timing 
 

Selection 
Bias 
 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias Reporting 
Bias 

Attrition 
Bias 
Attrition % 

Funder 
 
 

Overall 
Rating 

Continisio 
202060 
(32714885) 

12, 18 
months 

High X X X X X Industry 
 

High 

Ryscavage 
202161 
(33832366) 

 
Timing 
Unclear 

High X X X X X NR High 

Note: X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number  

Table D.23. Characteristics of included studies: HIV 
Study (PMID) 
Country Study 
Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Continisio 202060 
(32714885) 
Italy 
Observational 
cohort 
ROB High 
Stage 1 
 
 
 

N=13 
17 Years 
(recruited ages 
13-20) 
62% Female 
85% White 
15% African 
 
 

Joint 
pediatric/adult 
clinic. Bundle of 
initiatives run by 
a 
multidisciplinary 
team (pediatric, 
infectious 
disease, 
dedicated nurse, 
psychologist, 
social assistant) 
who met 
periodically. 
 
No core 
elements 
targeted.  
Intervention 
duration NR. 

None Specialty HIV 
clinic 
 
Baseline, 12 
months, and 6 
months after 
transition to adult 
center (18 
months) 
 

Transition 
Readiness 
(Disease 
knowledge) 
General health 
(PGWB) 
Self-esteem 
(TMA) 
Additional clinical 
outcomes (viro-
immunological 
parameters) 
 

NR NR 
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Study (PMID) 
Country Study 
Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Ryscavage 
202161 
(33832366) 
 US 
 Pre/post 
observational 
cohort 
 High ROB 
 Stage 2 

 
 N=84 
 Age 26 at 
linkage (median) 
 50% Female 
 95% African 
American 
 5% White 

STEP 
integrations adult 
HIV providers 
into a pediatric 
clinic. 
 Retrospective 
chart review 
cohort 2017-
2020 
None 

Pre-STEP 
 Retrospective 
chart review 
2004-2012 

University 
Pediatric/adult 
HIV clinic 
 Timing unclear 

Clinical 
outcomes 
Successful 
transition 
 Retention 
  

NR NR 

Abbreviations: AYA=adolescent and young adult; HIV=human immunodeficiency virus; NR=not reported; PGWB=Psychological General Well-Being Index; PMID=PubMed 
identification number; ROB=risk of bias; TWA=Multidimensional Self-Esteem Test  

Table D.24. Characteristics of studies included in evidence map: HIV 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Righetti 201562 
(26116060) 

HIV 
 

Single day multimodal 
intervention 

CSHCN Outpatient HIV clinic 

Campbell 201063 (20390505) HIV Looking Forward Project – 
informational and discussion 
events 

CSHCN Outpatient HIV clinic 

Abbreviations: CSHCN=children with special healthcare need; HIV=human immunodeficiency virus; PMID=PubMed identification number 

Inflammatory Bowel Disease (IBD)  
Table D.25. Risk of bias assessment: IBD 

Study 
(PMID) 

Outcome 
Timing 
 

Selection Bias Detection 
Bias 

Performance 
Bias 
  

Fidelity 
Bias 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Gray 201964  
(30964817 ) 

12 months High 
  

X X X X X Crohn’s and 
Colitis 
Foundation 
and internal 
grant 

High 

Otto 201965 
(0745207) 
  

12 months High 
  

X X X X X EFOP-3.6.3-
VEKOP-16-
2017-00009 

High 
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Study 
(PMID) 

Outcome 
Timing 
 

Selection Bias Detection 
Bias 

Performance 
Bias 
  

Fidelity 
Bias 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Sattoe 
202066 
(31911522) 

12 months 
24 months 

High 
  

X X X X X Innovation 
Alliance 
(SIA-RAAK) 
and govt 

High 

Testa 201967 
(30704905) 

12 months High X X X X X NR High 

Scaldaferri 
202068 
(32894553) 

24 months High X X X X X none High 

Schutz 
201969 
(1324228) 

24 months High X X X X X NR High 

Van den 
Brink 201970 
(29926962) 

12 months High X X X X X none High 

Cole 201571 
(26206442) 

NR High X X X X X NR High 

Fu 201772 
(28839441) 

NR High X X X X X NR High 

Note: X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number 
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Table D.26. Characteristics of included studies: IBD 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Gray 201964 
(30964817) 
United States 
Retrospective 
chart review 
ROB High 
Stage 1 
  

N=135 
Intervention 
Group: 
Age16.39 years 
(T1) 
17.56 (T2) 
63.70% male 
36.30% female 
88.9% White 
  
Control Group: 
N=18 
Age 15.40 years 
(T1) 
16.21 years (T2) 
77.78% male 
22.22% female 
88.89% White 
 
  

 Transition 
coordinator (TC) 
(single face to 
face session 
and follow up 
phone call) 
 
 
Transition 
Readiness 
 
Duration unclear 

Did not meet with 
TC. 
  

IBD specialty 
clinic at pediatric 
academic 
medical center. 
  
12 months before 
and 12 months 
after intervention 
  
  

Transition 
readiness 
(TRAQ) 
Self-
management 
skills 
Disease-related 
clinical outcomes    
% of patients 
who bounced 
back to pediatrics 
 
  

NA NA 

Otto 201965 
(0745207) 
Retrospective 
Chart review 
Hungary 
ROB High 
Stage 1 
  

 N=45 total 
  
Intervention 
group N=21 
Age at diagnosis: 
13.7 
29% male 
  
Control group: 
N=24 
Age at diagnosis: 
15.1 
50% male  
  

Transition Clinic- 
multiple joint 
transition visits.  
 
Transition 
Readiness 
 
Duration Six 
months 

Direct handover 
care  
  
  

pediatric 
gastroenterology 
outpatient clinic, 
at department of 
Pediatrics 
Academic 
Center. 
12 months follow 
up 

v NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Sattoe 202066 
(31911522) 
Mixed methods 
Retrospective 
Chart review 
Netherlands 
ROB High 
Stage 1 
  

Interventnion 
Group: N=56 
Age at time of 
survey: 20.89 
55.4% male 
  
Control group: 
N=54 
Age at time of 
survey 21.02 
55.6% male 
 
  
  

Transition clinic-
transition 
consultations 
 
Transition 
Readiness 

Direct handover 
care  

 Tertiary setting 
(two outpatient 
IBD clinics) 
  
Second year 
before transfer; 
year before 
transfer; year 
after transfer; 
second year after 
transfer 
 
  

Self-
management 
(PIH Scale)  
Independence in 
Consultations (1-
10 Visual 
Analogue Scale) 
QoL (PQoLI-YA) 
Disease-specific 
clinical outcomes 
Adherence to 
treatment 
(MARS) 
Transfer 
experiences 
(OYOF-TES) 
Transition 
satisfaction (1-10 
scale) 
Perceived 
patient-
centeredness 
(subscale of 
ACAHP survey) 
Resource 
utilization     

NA Qualitative 
comparison of 
service 
structures and 
daily routines 
between TC 
setting  (May-
July 2014) and 
control setting  
(June-Aug 2015). 
 
Barriers and 
facilitators- Semi-
structured 
interviews with 
professionals. 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Cole 201571 
(26206442) 
UK 
Retrospective 
ROB High 
Stage 1 
 
 
 

 N=72 included in 
analysis 
56.9% male 
18 years (median 
age at diagnosis) 

Transition Clinic 
(attendance and 
services, joint 
consultations, 
education on 
disease, 
individualized 
transition plan, 
referral letter)  
 
Transition 
Planning 
 
Duration unclear 

Non transition 
clinic attendance 
– before TC was 
set up 

IBD pediatric and 
adult outpatient 
setting\ 
 
Unclear 

 Disease activity 
Medication 
adherence 
Resource 
utilization (clinic 
attendance, 
surgery, 
hospitalizations) 
 

NA NA 

Fu 201772 
(28839441) 
Canada 
Retrospective 
ROB High 
Stage 1 
 

N=112 
transition group:  
N=59 
40.4% female 
19.7 current age 
(mean) 
13 years age at 
diagnosis 
 

Transition clinic, 
joint patient 
assessment, joint 
consultation, 
transition 
discussion, take 
home patient  
summary. 
 
Transition 
planning 
 
Duration unclear 
 

Control group: 
patients who did 
not attend TC 

IBD Pediatric 
Clinic in tertiary 
academic 
medical center  

 Disease specific 
knowledge 
Self-reported 
medication 
adherence 
Attitudes and 
beliefs about 
medical therapy 
(BMQ) 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Van den Brink 
201970 
(29926962) 
Netherlands 
Retrospective 
ROB High 
Stage 1 
 

N=35 
participants 
Age 21.9 
42.9% male 
Age at diagnosis: 
13 (12-15) 
 

Transition clinic - 
joint 
appointments 
with pediatric and 
adult specialists. 
(4 TC visits- CP 
checks disease 
knowledge, self-
efficacy, self-
management. 
Appointment 
made after 
transfer. Transfer 
letter with 
medical history.) 
 
Transition 
Readiness, and 
Transfer of Care. 
 
Duration unclear 

Compared to 
group that did not 
transition 
successfully 

Tertiary setting 
outpatient adult 
gastroenterology 
department.   
 
12 months after 
transfer 
 

 Disease-related 
knowledge 
Self-efficacy 
(IBD-Yourself) 
Medication 
adherence 
Quality of 
transition 
(Transition 
Yourself Score) 
Resource 
Utilization (time 
to adult visit, 
non-attendance 
rates) 
 

NA NA 

Testa 201967 
(30704905) 
Italy 
Retrospective 
ROB High 
Stage 1 

N=106 enrolled 
Age NR 
Gender NR 

Transition 
program, joint 
transition 
outpatient appts, 
transition 
discussion. 
 
Transition 
Planning 
 
Duration unclear 

NA IBD Center 
2013-2018 
Comparison of 
clinical data 
collected 12 
months before 
and 12 months 
after transition 

 BMI 
Clinical activity of 
disease (pCDAI; 
pUCAI; pMAYO) 
Disease activity 
Smoker Status 
Pharmacological 
Therapy 
Health care 
utilization 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 
 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Schutz 201969 
(1324228) 
Germany 
Retrospective 
ROB High 
Stage 1 
 

N=35 chart 
reviews 
N=24 patients 
transition group 
Age at diagnosis: 
14 years 
58% males 
42% females 
  
N=11 patients 
non-transition 
group 
Age at diagnosis: 
14 
64% male 
36% female 
 

Transition 
Program: 
(Joint 
consultation; 
transition 
discussion; 
patient summary; 
guided by 
NASGHA 
transition 
checklist, 
structured 
medical 
summary.) 
 
Transition 
Planning 
 
Duration unclear 

Transfer group Pediatric 
department in 
tertiary academic 
hospital.  
 
Retrospective 
review of medical 
records 24 
months 

 QoL (IBDQ-32) 
Disease specific 
clinical outcomes 
Nicotine 
consumption 
Resource 
utilization 
(surgical 
interventions) 
Cost   
Socioeconomic 
parameters 
 

NA NA 

Scaldaferri 
202068 
(32894553) 
Longitudinal 
cohort 
Italy 
ROB HIGH 
Stage 1 
 

N=20 
 
Mean age at 
transition 20.45 
Age range: 18-25 
years 
12 males 
8 females 
 

Transition Clinic 
Model (three joint 
visits, one month 
apart, 
questionnaires at 
each visit) 
 
Transition 
Readiness 
 
Duration unclear 

No Tertiary adult and 
pediatric IBD 
academic 
centers;  
 
Follow up at least 
2 years in 
pediatric center 
 

 Generalized 
self-efficacy 
(GSES) 
QoL (IBDQ-32) 
Disease activity 
and current state 
of patient health 
(VAS) 
Depression & 
Anxiety (HADS) 
Resilience (CD-
RISC) 
 
 

NA NA 

Abbreviations:  AMAHPS= American Consumer Assessment of Health Plan Surveys (validated 5-item scale with 4-point Likert scales; CSHCN=children with special healthcare 
need; CD-RISC= Connor-Davidson Scal(e; GSES= Generalized Self-Efficacy Scale; HADS= Hospital Anxiety and Depression Scale; IBDQ=Inflammatory Bowel Disease 
Questionnaire; QOL=quality of life; MARS= Medication Adherence Rating Scale w/ 5-point Likert scales; NA=not applicable; NR=not reported; OYOF-SES= On Your Own Feet 
Self-Efficacy Scale; OYOF-TES= On Your Own Feet Transition Experience Scale; PQoLI-YA= Paediatric Quality of Life Inventory Young Adult with 5-point Likert scales; 
PGA=Physician Global Assessment; PIH= Partners in Health Scale w/ 9-point Likert scales; PMID=PubMed identification number; ROB=risk of bias TRAQ=Transition 
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Readiness Assessment Questionnaire; VAS=Visual Analagic Scale; ACAHP=American Consumer Assessement of Health Plan; BMQ=Beliefs about Medicine Questionnaire; 
CP=care provider; pCDAI=Pediatric Crohn’s Disease Activity Index; pUCAI=Pediatric Ulcerative Colitis Activity Index; pMAYO=partial MAYO score 

Table D.27. Characteristics of studies included in evidence map: IBD  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Greveson 201173 (No PMID) Inflammatory Bowel Disease Transition Clinic CSHCN Gastroenterology pediatric 

clinic 
Corsello 202174 (33509223) 
 

Inflammatory Bowel Disease Joint Transition Visits CSHCN IBD pediatric and adult 
hospital unit 

Waschmann 202175 
(34280734) 

Inflammatory Bowel Disease Virtual Transition Workshop CSHCN Gastroenterology pediatric 
clinic 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 

Juvenile Idiopathic Arthritis (JIA) 
Table D.28. Risk of bias assessment: JIA 

Study 
(PMID) 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Hilderson 
201676 
(26320142) 
 
Hilderson 
201377 
(24302502) 

9.1 months Medium 
 

Low 
 
 

Medium 
 
 

Medium 
 
 

High 
 
 

Medium 
18.18% 

Foundation  High 

McDonagh 
200778 
(16790451) 
 
McDonagh 
200679 
(16464931) 

12 months High X X X X X Foundation High 

Shaw 200780 
(17584391) 

12 months High X 
 

X X X X Foundation High  

Hanghoj 
201881 
(No PMID) 

NR Medium Low Medium Medium Medium Medium  
18.97% 

NR Medium  

Relas, 
201982 
(30374749) 

NR High X X X X X NA High  

Note: X=Domain was not assessed.  
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Abbreviations: NR=not reported; PMID=PubMed Identification Number; NA=not applicable 

Table D.29. Characteristics of included studies: JIA 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Hilderson 201676 
(26320142) 
Belgium 
Mixed methods ( 
Quasi-
experimental with 
qualitative) 
ROB High 
Stage 2 
 
Hilderson 201377 
(24302502) 

N=27 
(longitudinal 
cohort) 
Age (med) 16.1 
74.1% female 
 
N=23 
(intervention) 
Age (med) 17.7 
78.3% female 
 
N=23 (control)  
Age (med) 18.9 
73.9% female 
 

Transition 
program 
 
Transition 
Readiness; 
Transition 
Planning; 
Transition of 
Care  

Usual care Pediatric 
rheumatology 
outpatient clinic  
 
 
Baseline, 6.8 
months, and 9.1 
months 
 

Perceived health 
status (PedsQL 
4.0) 
Medication 
adherence 
(SHCS-AQ) 
Illness-related 
knowledge 
(Modified Patient 
Knowledge 
Questionnaire) 
Global quality of 
life (Linear 
Analogue Scale) 
Fatigue (MFI-20) 
Parenting 
dimension/promo
tion of 
independence 
(PI)  
Support of 
autonomy (PVF) 
Behavioral 
control (revised 
PRS-YSR) 
Psychological 
control (revised 
PCS-YSR) 
Absence of 
disease activity 

Usability 
 

NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Clinical remission 
(on/off 
medication)  
Functional status 
(Childhood 
Health 
Assessment) 
Usability 

McDonagh 
200778 
(16790451) 
UK 
Quantitative non-
randomized (pre-
post 
observational 
cohort) 
ROB High  
Stage 1 
 
McDonagh 
200679 
(16464931) 

N=308 
(adolescents) 
Age (med) 14.2  
91% 
white/European  
 
N=303 (parents) 

Program of 
transitional care  
 
Transition and 
Care 
Policy/Guide; 
Transition 
Readiness 
 

Pseudo-control  Pediatric 
rheumatology 
center 
 
Baseline, 6 
months, and 12 
months  
 

Health related 
quality of life 
(JAQQ) 
Juvenile arthritis 
quality of life 
Arthritis-related 
knowledge 
Satisfaction 
Independent 
health behaviors 
Pre-vocational 
experience  
Acceptability 

Juvenile arthritis 
quality of life 
Arthritis-related 
knowledge 
Satisfaction 
 

NA 

Shaw 200780 
(17584391) 
UK 
Quantitative non-
randomized (pre-
post 
observational 
cohort)  
ROB High 
Stage 1 

N=308 
(adolescent) 
Age (med) 14.2 
91% 
white/European 
  
N=301 
(parent/caregiver
) 
Age (med) 41.5 
95% 
white/European 

Program of 
transitional care 
 
Transition and 
Care 
Policy/Guide; 
Transition 
Readiness 
 

NA Pediatric 
rheumatology 
center 
   
12 months 

Satisfaction 
(Mind the Gap 
scale) 
Health related 
quality of life 
(JAQQ) 
Arthritis-related 
knowledge 

Satisfaction 
(Mind the Gap 
scale) 
Arthritis-related 
knowledge 
 

NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Hanghoj 201881 
(No PMID) 
Denmark 
Mixed methods 
(RCT with 
qualitative) 
ROB Medium 
Stage 2  

N=116 (total) 
  
N=64 
(intervention) 
  
N=52 (control) 

Transition clinic 
 
Transition 
Readiness  

Usual care Pediatric 
rheumatology 
clinic 
   
Timing NR 

Retention  NA NA 

Relas, 201982 
(30374749) 
Finland 
Quantitative non-
randomized 
(Observational 
cohort 
(retrospective 
chart review) 
ROB High 
Stage 1  

N=130 (transition 
clinic) 
Age (med) 18 
71% female 
  
N=161 
(respective 
outpatient clinic) 
Age (med) 39 
71% female 

Transition clinic 
 
Transition 
Readiness 
 

Respective 
outpatient clinic 

Rheumatology 
outpatient 
transition clinic 
   
Timing NR 

Health related 
quality of life 
(15D) 
Disease outcome 
(HAQ-DI) 
Disease activity 
(DAS28) 

NA NA 

Abbreviations: CSHCN=children with special healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias; PedsQL 
4.0=Pediatric Quality of Life Inventory; SHCS-AQ=SWISS HIV Cohort Study Adherence Questionnaire; MFI-20=Multidimensional Fatigue Inventory; PI=Promotion of 
Independence Scale; PVF=Autonomy Support Scale; PRS-YSR=Parental Regulation Scale; PCS-YSR=Psychological Control Scale; JAQQ=Juvenile Arthritis Quality of Life 
Questionnaire; 15D=15 dimensions; HAQ-DI=Health Assessment Questionnaire Disability Index; DAS28=Disease Activity Score 28 

Table D.30. Outcomes summary, low and medium risk of bias studies: JIA 
Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

Hanghoj 201881 (No 
PMID) 
Transition clinic vs 
usual care 
Medium  
Stage II 

Retention  
9.1 months 
 

NA 18.97% NR NR 

Abbreviations: ES=effect size (Continuous scores: an effect of 0.1 to 0.3 is considered to be small; 0.3 to 0.5 is a medium effect; and 0.5 or higher is a large effect); OR=odds 
ratio 
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Table D.31. Summary of strength of evidence: JIA 
Outcome 
Comparison 

Timing # Studies/ 
Design (n 
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclu
sion  

Retention  
 
 
 
Transition 
clinic vs usual 
care 

NR 1 RCT with 
qualitative81 
(n=64 
intervention; 
n=52 control) 
 

NA Moderate Unknown Direct Imprecise Insufficient  
  
 
 
 
 

Abbreviations: NR=not reported; NA=not applicable  

Table D.32. Characteristics of studies included in evidence map: JIA  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Grande 201983 (30794202) MHealth Patient Support 

System 
University hospital 
 

CSHCN Rheumatology clinic   

Relas 201884 (29251024) Juvenile idiopathic arthritis Transition clinic CSHCN Rheumatology outpatient 
clinic 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 

Kidney Disease  
Table D.33. Risk of bias assessment: kidney disease 

Study 
(PMID) 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Tong 201585 
(25641116) 

6 months High X X X X X NR High 

Hill 201986 
(31566348) 

6 months High X X X X X NR High 

Note: X=Domain was not assessed. 

Abbreviations: NR=not reported; PMID=PubMed Identification Number 



D-43 

 

Table D.34. Characteristics of included studies: kidney disease 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
Duration  
6 Core 
Elements 

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes 

Tong 201585 
(25641116) 
Australia 
Mixed methods 
(pre-post 
observational 
cohort and 
qualitative) 
ROB High 
Stage 1  

N=15 
Age 21.1 
53% female 
Race NR 

Young adult 
clinic 
 
Transition 
Readiness 

NA Young adult 
renal clinic 
 
6 months 

Kidney disease 
quality of life 
(KDQO-36) 
Medication 
adherence 
(MAQ) 
Time Trade-Off 
(TTO) 

NA NA 

Hill 201986 
(31566348) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort) 
ROB High 
Stage 1 

N=19 
Age (mean) 
20.15 
53% female 
Race NR 

Transition model 
 
Transition 
Readiness; 
Transition 
Planning 

NA Pediatric 
nephrology 
outpatient 
specialty clinic 
    
6 months 

Type of illness 
Medications 
Nutrition 
Self-
management 
Adherence 
New health 
provider 
Insurance 
Informed-
reproduction 
Trade/school 
issues 
Ongoing support 

NA NA 

Abbreviations: CSHCN=children with special healthcare need; KDQOL-36=Kidney Disease Quality of Life; MAQ=Medication Adherence Questionnaire; NA=not applicable; 
NR=not reported; PMID=PubMed identification number; ROB=risk of bias; TTO=Time Trade-OFF 

Table D.35. Characteristics of studies included in evidence map: kidney disease  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Joslin 202087 (31928529) Kidney disease Transition clinic  CSHCN  Nephrology clinic 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number 
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Neurological Conditions 
Table D.36. Risk of bias assessment: neurological conditions  
Study (PMID) Outcome 

Timing  
Selection 
Bias  

Detection 
Bias  

Performance 
Bias  

Fidelity Bias   
  

Reporting 
Bias   

Attrition Bias  
Attrition %  

Funder  Overall Rating  

Geerlings 
201688  
(26818400)  
  

2.5 years  High  
  

X  X  X  X  X  Government  High  

Murdaugh 
201989  
(29063818)  
  

4 years  High  X  X  X  X  X  NR  High  

Andreoli 202190 
(33242830) 

Timing unclear High X X X X X NR High 

Note: X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number   

Table D.37. Characteristics of included studies: neurological conditions 
Study (PMID) 
Country 
Study Design  
RoB Rating  
Stage Model  

Participants  
N=  
Age (Mean)  
Sex (% Female)  
Race (%)   

Intervention  
Description  
6 Core Elements  
Duration  

Comparison  
Description  
Duration   

Setting    
Outcome  
Timing(s)   

CSHCN 
Outcomes  
  

Parents and/or 
Caregiver 
Outcomes   

Care Provider 
Outcomes   

Murdaugh 201989 
(29063818)  
United States  
Observational pre-
post 
ROB High  
Stage 1  
  
  
  

N=41  
12 Years (recruited 
ages 9-15)  
39% Female  
71% white  
19% Black  
7% Hispanic  
24% Asian  
  
  

Cognitive 
remediation 
summer program.  
Transition 
readiness, 
transition planning. 
4 years.   

None  Summer program.  
  
12 months/ year 1, 
24 months / year 2, 
36 months / year 3, 
48 months / 4 
years.  
  

 
 Adaptive Behavior  
(ABAS-II),  
Executive Control 
(TEC),   
Executive Function 
(D-KEFS), 
 Problem solving 
(CCT-2)   
 
 
 
  

Parenting Styles 
and Dimensions 
Questionnaire 
(PSDQ)  
  
Parent involvement 
& engagement  
  

NA  
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Study (PMID) 
Country 
Study Design  
RoB Rating  
Stage Model  

Participants  
N=  
Age (Mean)  
Sex (% Female)  
Race (%)   

Intervention  
Description  
6 Core Elements  
Duration  

Comparison  
Description  
Duration   

Setting    
Outcome  
Timing(s)   

CSHCN 
Outcomes  
  

Parents and/or 
Caregiver 
Outcomes   

Care Provider 
Outcomes   

Geerlings 201688 
(26818400)  
The Netherlands  
Observational   
ROB High  
Stage 2  
  

N=66 
19 years (range  
15-25)    
47% Female  
Race NR  
  

Transition clinic.  None  Tertiary referral 
center. 2.5 years.  

Referral, 
Prescription, 
Consultation,  
Remission > 1 
year,  
Diagnosis change   

NA  NA  

Andreoli 202190 
(33242830) 
US 
Mixed-methods 
Survey and chart 
review 
High ROB 
Stage 1 

N=35 patients 
Age NR 
48% Female 
Race NR 
 
N=21 providers 
Age NR 
Sex NR 
Race NR 

Electronic medical 
records used to 
share transition 
flowchart and 
facilitate 
communication 
None 
Duration unclear 

None Children’s hospital 
neurology clinic 
Retrospective 

Transition 
Health knowledge 

NR Understanding of 
transition process 

Abbreviations:  ABAS-II= Adaptive Behavior Assessment System; CCT-2=Children’s Category Test – Level 2; CSHCN=children with special healthcare need; D-KEFS=Delis–
Kaplan Executive Function System; NA=not applicable; NR=not reported; PSDQ= Parenting Styles and Dimensions Questionnaire; PMID=PubMed identification number; 
ROB=risk of bias; TEC= Tasks of Executive Control; COPM=Canadian Occupational Performance Measure; PACIC = Patient Assessment of Chronic Illness Care; PAM= 
Patient-initiated communications;  PedsQL = Pediatric Quality of Life Scale; SSI=Supplemental security income; Youth KIT= Youth Keeping It Together Questionnaire 

Rheumatic Conditions   
Table D.38. Risk of bias assessment: rheumatic conditions  

Study 
(PMID) 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Jensen 
201591 
(26003474) 

6-8 months  High 
 

X X X X X NR High 

Note: X=Domain was not assessed. 

Abbreviations: NR=not reported; PMID=PubMed Identification Number 
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Table D.39. Characteristics of included studies: rheumatic conditions 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Jensen 201591 
(26003474) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort)  
ROB High 
Stage 1  
 
 

N=210 
(participants of 
transition 
program) 
Age NR 
Race NR 
 
N=26 (non-
participants of 
transition 
program) 
Age NR 
Race NR 

Transition 
program  
 
Transition 
Readiness; 
Transition 
Planning; 
Transfer 
Completion  

Pre-intervention 
cohort  

Pediatric 
rheumatology 
clinic 
 
Baseline and 6-8 
months  

Satisfaction 
 

NA NA 

Abbreviations: CSHCN=children with special healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias 

Table D.40. Characteristics of studies included in evidence map: rheumatic conditions  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Stringer 201592 (26063057) Rheumatic conditions Rheumatology transition 

clinic  
CSHCN  
 

Tertiary children’s hospital  

Rettig 199193 (11188605) Rheumatic conditions Rheumatology transition 
program 

CSHCN  
 

Adult Rheumatology center   

Tattersall 201294 (23124284) Rheumatic conditions Rheumatology service: 
MAGICC 

CSHCN  
 

Hospital clinic   

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; NA=not applicable  

Sickle Cell Disease  
Table D.41. Risk of bias assessment: sickle cell disease 

Study 
(PMID) 
  

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 

Reporting 
Bias 
  

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Howell 
202195 

12 and 24 
months 

High X X X X X Foundation High 

Manwani 
202196 
(34389516) 

6-12 months High X X X X X Health 
System 

High 
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Study 
(PMID) 
  

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 

Reporting 
Bias 
  

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Calhoun 
201997 
(30907500) 

161-882 
days 
  

High X X 
  

X 
  

X 
  

X 
  

NR High 
  

Smith 201198 
(21602723) 

NR High X 
  

X 
  

X 
  

X 
  

X 
  

Hospital High 
  

Rodgers-
Melnick 
201999 
(28779565) 

12 months High X 
  

X 
  

X 
  

X 
  

X 
  

Foundation High 
  

Saulsberry 
2019100 
(31808907) 

NR High X 
  

X 
  

X 
  

X 
  

X 
  

NR High 
  

Allemang 
2018101 
(31045326) 

12 months High 
  

X X X X X Foundation High 

Johnson, 
2020102 
PMID NA 

8 weeks High X X X X X NR High 

Viola 2021103 
(33779756) 

6 months High X X X X X Government High 

Note: X=Domain was not assessed. 

Abbreviations: NA=not applicable; NR=not reported  

Table D.42. Characteristics of included studies: sickle cell disease 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Howell 202195 
US 
Quantitative non-
randomized 
(pre/post) 
ROB High 
Stage 1 

N=311 
Age 18 (mean)  
49% female 
Race NR 

Co-located care 
delivery; pediatric 
provider into 
young adulthood 
2 years 
 
Transition 
completion 

Transfer to 
regular adult care 
model 

Adult hemotology 
clinic 
 
24 months 

Adult care 
retention 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Manwani 202196 
(34389516) 
US 
Quantitative non-
randomized 
(pre/post) 
ROB High 
Stage 1 

N=60 
Age 18 (median) 
(range 17-20) 
48% female 
79% Black 
 

Transition 
program with 
transition 
navigator 
2 years 
 
Transition and 
Care 
Policy/Guide; 
Tracking and 
Monitoring; 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care 

NA Pediatric 
hematology clinic 
 
6-12 months 
 

Transition 
readiness 
(TRAQ); 
Confidence 
managing 
disease; Pain 
management; 
Adolescent  
medication 
barriers (AMBS); 
Participant 
experience, 
Acceptability, 
Satisfacion 
 

NA NA 

Calhoun 201997 
(30907500) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort)  
ROB High 
Stage 1 

N=122 
Age (mean) 16.1 
50% female 
Race NR 
 

Adolescent 
autonomy 
checklist (AAC) 
modified to 
include SCD 
specific tasks 
(AAC-SCD) a 
skills-based 
educational 
handout 
 
Transition 
Readiness 

NA Pediatric 
hematology clinic 
  
161-882 days 
 
 

  
Transition 
readiness (AAC-
SCD) 
Self-
management 
(AAC-SCD) 

NA NA 

Smith 201198 
(21602723) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort)  
ROB High 
Stage 1 

N=33 
Age 17 (median) 
63.6% male 
Race NR 

Transition 
program 
 
Transition 
Readiness; 
Transfer of Care 

NA Pediatric sickle 
cell clinic  
  
Timing NR 
 
 

SCD knowledge 
(SCDQ) 
Transition 
concerns (SCTQ) 
Emotions 
(SCTQ) 

NA NA  
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Rodgers-Melnick 
201999 
(28779565) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort)  
ROB High 
Stage 1 

N=30 
Age (mean) 
21.04 
50% female 
100% Black 

Music therapy 
intervention 
 
Transition 
Readiness 

NA Adult sickle cell 
clinic  
   
Baseline, 3, 6, 9, 
12 months 
 
 

Self-efficacy 
(SCSES) 
Trust (Wake 
Forest Trust in 
the Medical 
Profession 
Scale) 
SCD knowledge 
(Sickle Cell 
Knowledge Quiz) 
Adherence 

NA NA 

Saulsberry 
2019100 
(31808907) 
US 
Quantitative non-
randomized 
(observational 
cohort) 
ROB High 
Stage 1 

N=568 
Age NR 
46% female 
Race NR 

Transition 
program 
 
Transition and 
Care 
Policy/Guide; 
Tracking and 
Monitoring; 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transfer 
Completion 

Pre-transition 
program patients  
 
 
 

Medical home 
  
Timing NR 
 
 

Pediatric 
abandonment 
Matriculation to 
adult care 
Adult care 
abandonment 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Allemang 2018101 
(31045326) 
Canada 
Quantitative non-
randomized 
(observational 
cohort 
(retrospective 
chart review) 
ROB High 
Stage 1 
 

N=51 (post 
transition 
program cohort) 
Age 18 at 
transfer 
Sex NR 
Race NR 
 
N=61 (pre-
transition 
program cohort) 
Age 18 at 
transfer 
Sex NR 
Race NR 

Transition 
program with 
transition 
navigator 
 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transfer 
Completion 

Pre-transition 
program cohort  

Pediatric 
hemoglobinopath
y care center 
 
12 months 
 
 
 
 

Lost to follow-up 
Hospitalizations 
Medication 
adherence 
Appointment 
attendance  

NA NA 

Johnson 2020102 
PMID NA 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort)   
ROB High 
Stage 1 

N=10 
Age NR 
50% Female 
Race NR 

Educational 
videos 
  
Transition 
Readiness 
  
Four- and 15-
minute video 
series 

NA Pediatric 
hematology clinic 
 
4, 6, or 8 weeks 

Transition 
readiness 
(TRAQ) 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
Duration  

Setting   
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Viola 2021103 
(33779756) 
US 
ROB High 
Quantitative non-
randomized (pre-
post 
observational 
cohort)   
Stage 1 

N=24 
Age 20 
46% Female 
88% Black 
 

SHIFT Program, 
medical student 
mentor 
intervention 
  
Transition 
Readiness; 
Transition 
Planning 
  
Six-month 
duration 

NA Pediatric sickle 
cell clinic   
  
6 months 

Transition 
readiness 
SCD knowledge 
Health literacy 
(The Newest 
Vital Sign) 
Self-efficacy 
(SCSES) 
Health-related 
quality of life 
(ASCQ-Me) 
Medication 
adherence 
(MMAS-8) 
Satisfaction (5-
point Likert 
scale) 
Enrollment rates 
Reasons for 
refusal 
Retention rates 
Engagement with 
the intervention 
Reasons for 
drop-out 

NA NA 

Abbreviations: AAC-SCD=Adolescent Autonomy Checklist Sickle Cell Disease-specific tasks; AMBS= Adolescent medication barriers scale); CSHCN =children with special 
healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias; SCD=sickle cell disease; SCDQ=Sickle Cell Disease Quiz; 
SCSES=Sickle Cell Self-Efficacy Scale; SCTQ=Sickle Cell Transfer Questionnaire TRAQ=Transition Readiness Assessment Questionnaire; SHIFT=Students Helping Individuals 
Facilitate Transition; ASCQ-Me=The Adult Sickle Cell Quality of Life Measurement System; MMAS-8=The Morisky Medication Adherence Scale 

Table D.43. Characteristics of studies included in evidence map: sickle cell disease 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Saulsberry 2020104 
(31909718) 

Sickle cell disease  Web-based educational 
intervention  

CSHCN  
 

St. Jude Children’s Research 
Hospital  

Porter 2014105 (No PMID)  Sickle cell disease Transition readiness 
assessment tool  

CSHCN  St. Jude Children’s Research 
Hospital  

Andemariam 2014106 
(24347402) 

Sickle cell disease Transition program CSHCN  
 

SCD clinic  
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Study (PMID) Condition Program/Intervention Target Population  Setting 
Darbari 2019107 (31429531) Sickle cell disease  Pediatric to adult hematology 

services  
CSHCN  
 

Hospital  

Latzman 2010108 (No PMID) Sickle cell disease Transitional sickle cell clinic  CSHCN  University medical center  
Smith 2019109 (30830235) 
 
 

Sickle cell disease Transition intervention 
program + transition 
intervention program 
readiness assessment tool  

CSHCN  
 

SCD clinic  

Sobota 2014110 (24517960) 
 
 

Sickle cell disease Transition clinic + transition 
readiness tool  

CSHCN  
 

SCD clinic 
 

Hankins 2012111 (22819193) Sickle cell disease Transition pilot program CSHCN SCD clinic 
Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; SCD=sickle cell disease  

Solid Organ Transplant 
Table D.44. Risk of bias assessment: solid organ transplant 

Study 
(PMID) 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Kosola 
2019112 
(30431669) 

60 months  High 
 

X X X X X Hospital & 
University 
Hospital 

High 

Annunziato 
2013113 
(23993138) 

12 months  High 
 

X X X X X NR 
 

High 

Annunziato 
2015114 
(26308783) 

12 months  High 
 

X X X X X NR 
 

High 

Anton 
2019115 
(31347255) 

NR High X X X X X F High 

Pape 2013116 
(23730905) 

12 months High X X X X X NR High 

Grady 
2019117 
(29098353) 
 
Grady 
2018118 
(29098353) 

6 months Low Low Medium Medium Low Medium 
18.92% 
intervention 
12.20 control 
 

Government  Low 
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Study 
(PMID) 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias 
 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Fredericks 
2015119 
(26231289) 

12 months  High 
 

X X X X X NR 
 

High 

Remorino 
2006120 
(17183936) 

12 months High X X X X X NR High 

Michaud 
2019121 
(31062926) 

NR High X X X X X Pharmaceuti
cal company 

High 

Belair 
2011122 (No 
PMID) 

NR High X X X X X NR High  

Prestidge 
2012123 
(21823039) 

NR High 
 

X X X X X Funding NA High 

Harden 
2012124 
(22661725) 

5 years High 
 

X X X X X Nonprofit High 

McQuillan 
2015125 
(26672951) 

12 months 
 

High 
 

X X X X X Funding NR 
 

High 

Weitz 
2015126 
(26260514) 

36 months High 
 

X X X X X Funding NR 
 

High 

Shapiro 
2020127 
(32997866) 

6 months  High X X X X X Grant, 
Federal 

High 

Note: X=Domain was not assessed. 

Abbreviations: NR=not reported; NA=not applicable; PMID=PubMed Identification Number 
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Table D.45. Characteristics of included studies: solid organ transplant 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Kosola 2019112 
(30431669) 
Finland  
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review) 
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=78 (cohort 
post 
implementation) 
Age NR 
35% female  
Race NR 
 
N=54 (cohort 
prior to 
implementation) 
Age NR 
26% Female 
Race NR 

Transition model  
 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transfer 
Completion  

Cohort prior to 
implementation  

Transition 
outpatient clinic  
 
60 months  
 
 

Clinical 
outcomes 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Annunziato 
2013113 
(23993138) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort) 
ROB High  
Stage 1 

Liver transplant 
participants 
 
N=34 
Age 22 
53% Female 
 
N=20 
(intervention)  
Age (mean) 
22.42 
45% Female 
45% Black 
25% Hispanic  
20% White 
10% Other 
 
N=14 (control)  
Age (mean) 
22.00 
64% Female 
36% Black 
50% Hispanic  
14% Caucasian  

Transition 
coordinator 
 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transfer 
Completion 
 

Cohort prior to 
intervention 

Setting NR  
 
12 months  

Quality of life 
(Short Form 36 
Health Survey)  
Medication 
adherence 
Health care 
management 
(Developmentally 
Based Skills 
Checklist) 
Patient 
perspectives on 
transfer and 
preferences  

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Annunziato 
2015114 
(26308783) 
US  
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review) 
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=22 
Age 21 
59% Female 
 
N=12 
(intervention) 
Age (mean) 
21.68 
Female 58% 
25% White 
17% African 
American 
17% Hispanic 
33% Asian 
8% other  
 
 
N=10 (control)  
Age (mean) 
21.03 
60% Female NR 
10% African 
American 
70% Hispanic  
20% other  
 

Transition 
coordinator 
 
Transition 
Readiness; 
Transition 
Planning 

Pre-transition 
clinic cohort  

Setting NR 
 
12 months  

Medication 
adherence 
Clinical 
outcomes 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Anton 2019115 
(31347255) 
US 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 

Heart transplant 
participants 
 
N=12 (youth) 
Age (median) 
17.42 
41.7% female 
50% Caucasian 
42% Hispanic 
8% African 
American 
  
N=12 (caregiver) 

Transition 
program  
 
Transition 
Readiness 
7 quarterly 2-
hour education 
sessions 

NA 
 

Hospital clinic 
   
2 years 
 

Transition 
readiness 
(TRAQ) 
Medical 
knowledge 
Medication 
knowledge 
Medication 
adherence 
Self-reported 
confidence 
 

• Caregiver 
perception of 
participant 
readiness (PC-
TRAQ) 
 

NA 

Pape 2013116 
(23730905) 
Germany 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=15 
(specialized 
transition clinic) 
Age NR 
46.7% female 
Race NR 
  
N=25 (general 
transplantation 
clinic) 
Age NR 
68% female 
Race NR 
  
N=19 (a 
nephrologist) 
Age NR 
36.8% female 
Race NR 

3 models of 
transition (1) 
specialized 
transition clinic 
(2) general 
transplantation 
clinic (3) a 
nephrologist 
 
Transition 
Readiness 

NA Adult outpatient 
clinic 
  
12 months 

Patient 
satisfaction 
Clinical 
outcomes 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Grady 2019117 
31276804 
US 
Quantitative 
randomized 
(RCT) 
Government  
ROB Low 
Stage 2 
 
 
Grady 2018118 
(29098353) 
 
 
 

Heart transplant 
participants 
N=88 
Age 21 
47% Female 
79% White 
 
N=37 
(intervention)  
Age (mean) 21.3  
44% female 
81% Caucasian  
 
N=41 (control) 
Age (mean) 21.5 
49% female  
76% Caucasian  

Transitioning to 
Adult Care 
(TRANSIT) 
program  
 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transfer 
Completion 
 

Usual care Pediatric heart 
transplant center 
 
Baseline, 3, 6 
months   

Transition 
readiness 
(TRAQ) 
Efficacy 
Heart transplant 
related 
knowledge 
 
Social support 
(SSI) 
Adherence to 
medical regimen  
Retention  
 

NA NA 

Fredericks 
2015119 
(26231289) 
Canada  
Quantitative non-
randomized (pre-
post 
observational 
cohort/ quality 
improvement 
(retrospective 
chart review)) 
ROB High 
Stage 1 
 

Liver transplant 
participants 
N=45 
Age 20 
Sex NR 
Race NR 
 
N=26 
(intervention) 
Age (mean) 
20.86 
Sex NR 
Race NR 
 
N=19 (control)  
Age (mean) 
19.99 
Sex NR 
Race NR 

Transition 
readiness skills 
program  
 
Transition 
Readiness 

Cohort prior to 
program 
implementation  

Adult liver 
transplant clinic 
 
12 months  

Clinic attendance 
Medication 
adherence 
Health status  

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Remorino 
2006120 
(17183936) 
UK 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=16 
Age 19 
50% female 
Race NR 

Transitional care 
program 
 
Transition 
Readiness; 
Transition 
Planning 
 

NA Pediatric 
transplant clinic 
  
12 months  

Adherence 
Clinicians 
subjective 
assessment of 
overall graft 
stability 
Transitional clinic 
attendance 

NA NA 

Michaud 2019121 
(31062926) 
Canada 
Mixed methods 
(Retrospective 
chart review and 
qualitative) 
ROB High 
Stage 1 

Kidney transplant 
participants 
  
N=31 
Age 27 
32% Female 
87% White 
3% Black 
3% Hispanic 
 
N= 17 
(intervention) 
Age (mean) 26.5 
35.3% female 
82.4% White 
5.9% Black 
5.9% Hispanic 
5.9% unknown 
  
N=14 (control) 
Age (mean) 26.6 
28.5% female 
92.9% White 
7.1% unknown 

Young adult 
clinic 
 
Transition 
Readiness; 
Transition 
Planning 
 

Regular adult 
care 

Transplant 
outpatient clinic 
   
Timing NR 

Perceived 
autonomy 
support (HCCQ) 
Autonomous or 
controlled 
motivation 
(TSRQ) 
Perceived 
competence 
(PCS) 
Quality of life 
(SF-12v2 (PCS-
12 & MCS-12)) 
Treatment 
adherence 
(BAASIS & 
MLVI) 
Attendance rate 
Episodes of 
rejection 
Graft loss 
Hospitalizations 
related to graft 
issues 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Belair 2011122 
(No PMID) 
US 
Quantitative non-
randomized 
(Observational 
cohort)  
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=21 
Age 21 
33% Female 
66% White 
33% Black 
 
N=10 (pre-
transition 
patients) 
Age (mean) 
20.60 
20% female 
80% Caucasian 
20% African 
American 
  
N=11 (post-
transition 
patients) 
Age (mean) 
21.57 
45.5% female 
54.5% 
Caucasian 
45.5% African 
American 

Adolescent 
kidney transplant 
transitional clinic 
 
Transition 
Readiness; 
Transition 
Planning 
 

Pre-transition 
patients 

Adolescent-
focused 
transition clinic 
  
Timing NR 

Patient 
satisfaction 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Prestidge 2012123 
(21823039) 
Canada 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review) 
ROB High  
Stage 1 
 
 
 

Kidney transplant 
participants 
 
N=34 
Age 19 
64% Female 
72% White 
6% Aboriginal 
15% Asian 
 
N=12 (transition 
clinic cohort)  
8% female  
67% Caucasian 
25% Aboriginal 
8% Asian  
 
N=33 (pre-
transition clinic 
cohort) 
36.4% female 
72.7% 
Caucasian 
6% Aboriginal 
15.2% Asian 
6% other  

Multidisciplinary 
transition clinic  
 
Transition 
Readiness; 
Transition 
Planning 
 

Pre-transition 
clinic cohort  

Renal outpatient 
clinic 
 
Baseline, 3, 6, 9, 
12, 24 months  

Clinical 
outcomes 
Cost 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Harden 2012124 
(22661725) 
UK 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 
 
 

Kidney transplant 
participants 
 
N=22 
Age 18 
50%11 Females 
Race NR 
 
N=12 (integrated 
pediatric-adult 
transition clinic) 
41.7% female  
Age (med) 17.5 
Race NR 
 
N=9 (standard 
adult care) 
Age (med) 18 
66.7% female 
Race NR 

Integrated 
pediatric-adult 
transition clinic  
 
Transition 
Readiness; 
Transition 
Planning 
 

Standard adult 
nephrology clinic   

Adult renal 
center 
 
5 years  

Rates of acute 
rejection 
Loss of kidney 
transplants 

NA NA 

McQuillan 
2015125 
(26672951) 
Canada 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 
 
 

Kidney transplant 
participants 
 
N=32 
Age NR 
34% Female 
 
N=16 (transfer 
clinic cohort) 
Age NR 
37% Female 
Race NR 
 
N=16 (pre-
transfer clinic 
cohort) 
Age NR 
31% Female 
Race NR 

Transfer clinic  
 
Transition 
Readiness; 
Transition 
Planning 
 

Pre-transfer clinic 
cohort 
 

Pediatric renal 
transplant center 
 
12 months  

Clinical 
outcomes 
 
Non-adherent 
behavior 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model  

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 
 

Setting 
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Weitz 2015126 
(26260514) 
Switzerland 
Quantitative non-
randomized (pre-
post 
observational 
cohort 
(retrospective 
chart review)) 
ROB High 
Stage 1 

Kidney transplant 
participants 
 
N=59 
Age 19 
36% Female 
100% White 
 
N=33 (transition 
program cohort) 
Age (median) 19 
36.4% female 
100% White 
 
N=26 (pre-
transition 
program cohort) 
Age (med) 19 
34.6% female  
100% White 

Transition 
program 
 
Transition 
Readiness; 
Transition 
Planning 
 

Pre-transition 
program cohort  

Outpatient clinic  
 
36 months  

Clinical 
outcomes 
 

NA NA 

Shapiro 2020127 
(32997866) 
US 
Quantitative 
descriptive 
(quality 
improvement, 
retrospective 
chart review) 
ROB High 
Stage 1 

Liver transplant 
participants 
 
N=24 
Age (median) 11 
42% Female 
54% White 
38% Hispanic 
8% African 
American 

Liver transplant 
transition 
program 
 
Transition Policy; 
Tracking and 
Monitoring; 
Transition 
Readiness; 
Transition 
Planning; 
Transfer of Care; 
Transition 
Completion  

NA Pediatric and 
adult healthcare 
systems  
 
6 months  

Transition 
readiness (RTQ) 
Clinical 
outcomesNon-
adherence to 
clinic visits and 
medication 
Continuity of care 
Retention 
Bounce backs 
 

NA NA 

Abbreviations: BAASIS=Basal Assessment of Adherence to Immunosuppressive Medication Scale; CSHCN=children with special healthcare need; HCCQ=Health Care Climate 
Questionnaire; MCS-12=Mental Component Summary; MLVI=Medication Level of Variability Index; NA=not applicable; NR=not reported; PCS=Perceived Competence Scale; 
PCS-12=Physical Component Summary; PC-TRAQ=Parent and Caregiver-Transition Assessment Questionnaire; PMID=PubMed identification number;   ROB=risk of bias; 
RTQ=readiness to transition questionnair SF-12v2=Health Survey; SSI=Social Support Index;   TSRQ=Treatment Self-regulation questionnaire; TRAQ=Transition Readiness 
Assessment Questionnaire;    e  
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Table D.46. Outcomes summary, low and medium risk of bias studies: solid organ transplant 
Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Heart transplant related 
knowledge 
6 months 

No difference  74% item-level correct 
responses 

74% item-level correct 
responses 

Intervention effect 
p=0.77 
 
Time effect p=0.79 

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Transition readiness 
(TRAQ)-Self Advocacy  
6 months  

No difference  NA NA Intervention effect 
p=0.54 
 
Time effect p=0. 33 
 
 

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Transition readiness 
(TRAQ)-Self 
Management  
6 months  

Favors usual care  4.4 4.4 Intervention effect 
p=0.88 
 
Time effect p=0.007 

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 
 

Social support (SSI) 
6 months 

No difference  3.9 3.9 Intervention effect 
p=0.38 
 
Time effect p=0.08 

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Adherence to medical 
regimen (overall score) 
6 months 

No difference 3.9 3.9 Intervention effect  
p=0.88 
 
Time effect  
p=0.045 
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Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention Comparator  P-Value  

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Retention  NA 86% retention 91% retention  NR 

Grady 2019117 
(31276804) 
Transitioning to Adult 
Care (TRANSIT) 
program vs usual care 
Low 
Stage 2 

Efficacy: (1) within-
participant standard 
deviation (SD) of 
average tacrolimus 
blood levels at specific 
time points (primary 
endpoint); (2) tacrolimus 
levels within target 
range (determined by 
HT cardiologists); (3) 
self-report of adherence 
to the medical regimen; 
(4) episodes of adverse 
events (including acute 
rejection); and (5) use 
of health care 
resources) 

Not statistically 
significant difference on 
5 out of 5. (Table 3) 

NA NA p>0.05 for 5 items 

Abbreviations: PMID=PubMed identification number; NA=not applicable; ROB=risk of bias 
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Table D.47. Summary of strength of evidence: solid organ transplant 
Outcome 
Comparison 

Timing # Studies/ 
Design (n  
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Heart 
transplant 
related 
knowledge 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 

No 
difference 

Low Unknown Direct Imprecise Insufficient  

Transition 
readiness 
(TRAQ)-Self 
Advocacy 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

No 
difference 

Low Unknown Direct Imprecise Insufficient  

Transition 
readiness 
(TRAQ)-Self 
Management 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

Favors 
usual care 

Low Unknown Direct Imprecise Insufficient  

Social support 
(SSI) 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

No 
difference  

Low Unknown Direct Imprecise Insufficient  
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Outcome 
Comparison 

Timing # Studies/ 
Design (n  
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Adherence to 
medical 
regimen 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

Favors 
usual care 

Low Unknown Direct Imprecise Insufficient  

Feasibility 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

NA NA NA NA NA NA 

Efficacy 
 
Transitioning 
to Adult Care 
(TRANSIT) 
program vs 
usual care 

6 months  1 RCT117 
(n=37 
intervention; 
n=41 control) 
 
 

NA NA NA NA NA NA 

Abbreviations: NR=not reported; NA=not applicable; RCT=randomized controlled trial 

Table D.48. Characteristics of studies included in evidence map: solid organ transplant 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Annunziato 2008128 
(18435606) 

Solid organ transplant 
 

Educational intervention 
 

CSHCN 
 

Transplant outpatient clinic 

Hubbard 2016129 (No PMID) Solid organ transplant Nurse-led young person’s 
and transition clinics 

CSHCN 
 

Pediatric hospital  

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; NA=not applicable 
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Spina Bifida  
Table D.49. Risk of bias assessment: spina bifida 

Study 
(PMID) 

Outcome 
Timing 
 

Selection 
Bias 

Detection 
Bias 
 

Performanc
e Bias 

Fidelity Bias 
 

Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder 
 

Overall 
Rating 
 

Seeley 
2017130 
(28760316) 

4-6 months High X X X X X NR High 

Sawin 
2015131 
(24443345) 

6 & 12 
months 

High  X X X X X NR High 

Betz 2010132 
(22229060) 

4 months  Medium Low Medium Medium Low  Medium 
18.75% 

Government Medium  

Note: X=Domain was not assessed. 

Abbreviations: PMID=PubMed Identification Number 

Table D.50. Characteristics of included studies: spina bifida 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Seeley 2017130 
(28760316) 
US 
Quantitative non-
randomized (pre-
post observational 
cohort/ Quality 
improvement (pilot)) 
ROB High 
Stage 1 

N=14 (youth-parent 
pair) 
Age NR 
27.2% female 
Race NR 

Transition care 
coordination 
program 
 
Transition 
Readiness  

NA Outpatient clinic 
  
4-6 months  

Transition 
readiness 
(TRAQ) 
 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Sawin 2015131 
(24443345) 
US 
Mixed methods (pre-
post observational 
cohort and 
qualitative) 
ROB High 
Stage 1 

N=24 (CSHCN) 
Age (mean) 23 
50% female 
92% Caucasian 
  
N=16 (Parent) 
Age (mean) 50 
88% female 
94% Caucasian 

Spina bifida 
transition 
program 
 
Transfer of Care 

NA Outpatient clinic 
   
6 and 12 
months 

Barriers 
 

• Barriers 
 

NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration  

Comparison 
Description 

Setting  
Outcome 
Timing(s)  

CSHCN 
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Betz 2010132 
(22229060) 
US 
Quantitative 
randomized (RCT) 
ROB Medium 
Stage 2 
 

N=65 (total youth) 
 
N=31 (intervention 
youth) 
Age (mean) 16.19 
58% female 
87% Latino 
3% White  
4% Multiethnic  
 
N=34 (control youth) 
Age (mean) 15.71 
60% female 
91% Latino 
3% White, Multiethnic 
& Asian  
 
N=65 (total parents) 
 
N=31 (intervention 
parents) 
Age (mean) 43.25 
87% Latino 
10% White 
3% Black 
 
N=34 (control 
parents) 
Age (mean) 40.15 
89% Latino  
6% White 
1% Asian, Multiethnic 
& Black 

Transition 
Preparation 
Training in 
combination 
with spina bifida 
management  
 
Transition 
Readiness  

Usual 
management  

Pediatric spina 
bifida clinic 
 
Baseline and 4 
months  

Well-being 
(PARS III) 
Role mastery 
(CLSS) 
Self-care 
practice 
(DSCPI-90) 
 
 
 

NA NA 

Abbreviations: CSHCN=children with special healthcare need; NA=not applicable; NR=not reported; PMID=PubMed identification number; ROB=risk of bias; TRAQ=transition 
readiness assessment questionnaire; RCT=randomized controlled trial; PARS III=Personal Adjustment and Role Skills Scale; CLSS=Community Life Skills Scale; DSCPI-
90=Denyes Self-Care Practice Instrument 
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Table D.51. Outcomes summary, low and medium risk of bias studies: spina bifida 
Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention* Comparator* P-Value  

Betz 2010132 
(22229060) 
Transition Program 
Training (TPT) vs usual 
care  
Medium 
Stage 2 

Subjective well-being 
(PARS III) 
4 months  

No difference 82.95 (12.44) 
 

84.56 (10.44) 0.942 

Betz 2010132 
(22229060) 
Transition Program 
Training (TPT) vs usual 
care  
Medium 
Stage 2 

Role mastery (CLSS) 
4 months 

No difference  19.12 (4.25) 18.35 (3.42) NR 

Betz 2010132 
(22229060) 
Transition Program 
Training (TPT) vs usual 
care  
Medium 
Stage 2 

Self-care practice 
(DSCPI-90) 
4 months 
 

No difference  63.29 (13.73) 66.99 (17.61) 0.894 

*Mean (SD) 

Abbreviations: PMID=PubMed identification number; NA=not applicable; NR=not reported; ROB=risk of bias; PARS III=Personal Adjustment and Role Skills Scale; 
CLSS=Community Life Skills Scale; DSCPI-90=Denyes Self-Care Practice Instrument 
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Table D.52. Summary of strength of evidence: spina bifida 
Outcome 
Comparison 

Timing # Studies/ 
Design (n 
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Subjective 
well-being 
(PARS III) 
 
 
Transition 
Program 
Training (TPT) 
intervention in 
combination 
with spina 
bifida 
management 
vs only spina 
bifida 
management 

4 months  1 RCT132 
(n=31 
intervention; 
n=34 control) 
 
 

No 
difference 

Moderate Unknown Direct Imprecise Insufficient  

Role mastery 
(CLSS) 
 
Transition 
Program 
Training (TPT) 
intervention in 
combination 
with spina 
bifida 
management 
vs only spina 
bifida 
management 

4 months 
 

1 RCT132 
(n=31 
intervention; 
n=34 control) 
 

No 
difference 
 

Moderate Unknown Direct Imprecise Insufficient  
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Outcome 
Comparison 

Timing # Studies/ 
Design (n 
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Self-care 
practice 
(DSCPI-90) 
 
Transition 
Program 
Training (TPT) 
intervention in 
combination 
with spina 
bifida 
management 
vs only spina 
bifida 
management 

4 months 
 

1 RCT132 
(n=31 
intervention; 
n=34 control) 
 

No 
difference 
 

Moderate Unknown Direct Imprecise Insufficient  

Abbreviations: NR=not reported; RCT=randomized controlled trial; PARS III=Personal Adjustment and Role Skills Scale; CLSS=Community Life Skills Scale; DSCPI-
90=Denyes Self-Care Practice Instrument 

Table D.53. Characteristics of studies included in evidence map: spina bifida  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Aguilera 2016133 (26496631) Spina bifida Jacksonville Health and 

Transition Services 
CSHCN Spinal defects clinic  

Roth 2019134 (31109884) Spina bifida Spina bifida transition clinic CSHCN Spina bifida clinic  
Betz 2018135 (29398163) 
 
Betz 2016136 (26483330) 

Spina bifida Movin’ on Up Health Care 
Transition Program   

CSHCN 
 

Spina bifida clinic 
 

Hopson 2019137 (31574471) Spina bifida Individualized transition plan CSHCN Spina bifida clinic 
Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; NA=not applicable 

Urological Conditions  
Table D.54. Characteristics of studies included in evidence map: urological conditions 

Study (PMID) Condition Program/Intervention Target Population  Setting 
Harhuis 2018154 
(29170077) 

Neuropathic bladder, bladder 
exstrophy or other rare 
congenital or acquired 
chronic bladder disorders 

Patient Transition Protocol CSHCN  
 

Pediatric Urology Hospital 
Department 

Shalaby 2015155 
(25797859) 

Neurogenic bladder diseases Adolescent Transition 
Urology Clinic  

CSHCN  
 

Pediatric Urology Clinic 
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Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; NA=not applicable; NR=not reported 

Other Conditions   
Table D.55. Risk of bias assessment: other conditions  

Study 
(PMID) 
 

Outcome 
Timing 

Selection 
Bias 

Detection 
Bias 

Performanc
e Bias 

Fidelity Bias Reporting 
Bias 
 

Attrition 
Bias 
Attrition % 

Funder Overall 
Rating 

Witvliet 
2017138 
(28674948) 

12 months High X X X X X NR High 

Nair 2017139 
(29060130) 

NR High X X X X X NR High 

Croteau 
2016140 
(26496140) 

3 months High X X X X X NR High 

Schmidt 
2016141 
(26597543) 

6 months  Medium 
 

High 
 
 

X X X Medium 
15.69% 

Government High 

Dale 2020142 
(31971666) 

12 months High 
 

X X X X X Government High  

Downing143 
2013 
(22734661) 

12 months High X X X X X Government High 

Dingemann 
2017144 
(27522121) 

4 weeks 
 

High X X X X X NR High 

Breakey 
2014145 
(25311370) 

Timing NR Low Low Medium Medium Low High 
38% (total)  
25% 
(intervention) 
54% (control) 

Nonprofit Medium (for 
attrition-
related 
outcomes) 

Schmidt 
2018146 
(29340756) 

6 months High X X X X X Ministry  High  

Peres 
2021147 
(33671057) 

24 months High X X X X X National High 

Note: X=Domain was not assessed. 
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Table D.56. Characteristics of included studies: other conditions 
Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN  
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Witvliet 2017138 
(28674948) 
Netherlands 
Quantitative 
nonrandomized 
(pre-post 
observational 
cohort) 
ROB High 
Stage 1 

Hirschsprung 
disease and 
anorectal 
malformations 
patients 
 
N=27 
Age (mean) 28 
41% female 
Race NR 

Transitional 
outpatient clinic 
 
Transition 
Readiness; 
Transition 
Planning 
 

NA Pediatric 
outpatient clinic 
 
12 months  
 

Disease-specific 
functioning (C-
FIQ)  
Quality of life 
(WHOQOL-100) 
 

NA NA 

Nair 2017139 
(29060130) 
US 
Quantitative 
nonrandomized 
(case-control) 
ROB High 
Stage 1 
 

Asthma 
participants 
 
N=20 
Age NR 
Sex NR 
Race NR 

Web-based 
interactive 
application 
 
Transition 
Readiness 

Reading material 
 

Children’s 
immunology 
clinic 
 
Timing NR 

Asthma related 
knowledge, 
Symptoms, 
Adherence 
 

NA NA 

Croteau 2016140 
(26496140) 
US 
Quantitative 
nonrandomized 
(observational 
cohort, 
retrospective 
chart review, 
quality 
improvement) 
ROB High 
Stage 1 

Hemophilia 
patients 
 
N=60 
Age 13 
2% Female 
Race NR 
 
N=31 
(intervention)  
Age (mean) 10.2 
 
N=29 (pre-
intervention) 
Age (mean) 13.5 
 

HEMO-
milestones tool 
 
Transition 
Readiness 

Pre-intervention 
cohort 
 

Hemophilia clinic 
3 months  
 

Rate per clinic of 
completed 
patient 
competency 
assessment 
documentation 
Rate of 
completed 
patient skill 
development 
plan 
documentation 

NA NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN  
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Schmidt 2016141 
(26597543) 
Germany 
Quantitative 
randomized 
(RCT) 
ROB High 
Stage 2 
 

Type I diabetes, 
cystic fibrosis 
and IBD patients 
 
N=325 
Age 17 
46% Female 
Race NR 
 
N=172 
(intervention) 
45.3% female 
Race NR 
 
N=153 (control) 
47.1% female 
Race NR 
 

Transition 
workshops 
 
Transition 
Readiness 
 

Treatment as 
usual 
 

Pediatric 
outpatient clinic 
 
6 months  
 

Transition 
competence 
(TCS)  
Self-efficacy 
(GSE, 32) 
Patient 
engagement 
(PAM13-D, 34) 
Satisfaction 
(CHS-SUN self) 
QOL (EUROHIS 
QOL-8) 

NA NA 

Dale 2020142 
(31971666) 
Canada  
Quantitative non-
randomized 
(observational 
longitudinal) 
ROB High 
Stage 1 

Ventilator 
assisted patients 
 
N=12 AYA-
caregiver dyads 
(N=24 
individuals) 
 
N=12 ventilator-
assisted 
adolescents 
Age 18 
50% female  
Race NR 
 
N=12 caregivers 
Age NR 
92% female 
Race NR 

Transition 
program 
 
Transition 
Readiness 
 

No control 
 

Joint pediatric-
adult LTV clinic  
 
Baseline, 1, 12 
months  

Transition 
readiness, 
Barriers/ 
facilitators 
 

•  Transition 
readiness 
•  Barriers/ 
facilitators 
 

NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN  
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Downing 2013143 
(22734661) 
UK 
Quantitative 
nonrandomized 
(Observational 
cohort, 
retrospective 
chart review) 
ROB High 
Stage 1 

Endocrine 
condition patients 
 
N=103 
Age 18 (median) 
53% Female 
Race NR 
 
N=75 (YPC 
visitor) 
Age NR 
72.7% female 
Race NR 
 
N=18 (No YPC 
visits) 
Age NR 
27.3% female 
Race NR 

Young person’s 
clinic  
 
Transition 
Readiness; 
Transition 
Planning 
 

No YPC visits  Adult service 
setting in hospital  
 
12 months  

Clinic attendance  NA NA 

Dingemann 
2017144 
(27522121) 
Germany 
Quantitative 
nonrandomized 
(pre-post 
observational 
cohort) 
ROB High 
Stage 1 

Esophageal 
atresia patients 
 
N=29 patients, 
25 parents 
Age 18 
55% Female 
Race NR 
 
N=10 
(intervention) 
Age (mean) 18.4 
40% female 
Race NR 
 
N=19 (control) 
Age (mean) 18.1 
55.2% female 

Patient education 
program with 
web-based 
component 
(includes 
parental training) 
 
Transition 
Readiness 
 

Standard care Setting NR 
 
4 weeks  

Satisfaction 
(ZUF-8) 
Disease 
knowledge 
HRQOL 
Commitment to 
own health care 
(Patient 
Activation 
Measure-13D) 
 

Satisfaction 
(ZUF-8) 
Knowledge 
 

NA 
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Study (PMID)  
Country  
Study Design 
RoB Rating 
Stage Model 

Participants 
N= 
Age (Mean) 
Sex (% Female) 
Race (%)  

Intervention 
Description 
6 Core 
Elements 
Duration 

Comparison 
Description 
 

Setting  
Outcome 
Timing(s)  

CSHCN  
Outcomes 

Parents and/or 
Caregiver 
Outcomes  

Care Provider 
Outcomes  

Breakey 2014145 
(25311370) 
Canada  
Quantitative 
(RCT-pilot) 
randomized 
ROB Medium  
Stage 2 

Hemophilia 
participants  
N=29  
Age 16 
0% Female 
Race NR 
 
N=16 
(intervention) 
Age (mean) 16 
 
N=13 (control) 
Age (mean) 16.1 
 

Online self-
management 
program  
 
Transition 
Readiness 
 

No intervention  
 

Children’s 
hospital  
 
Timing NR 

Disease-specific 
knowledge, 
HRQL (CHO-
KLAT), 
Self-efficacy 
(GSE-S 12), 
Self-
management 
(Self-
Management 
Skills 
Assessment 
Guide), 
Satisfaction, 
Retention  

NA NA 

Schmidt 2018146 
(29340756) 
Germany 
Quantitative 
nonrandomized 
(pre-post 
observational 
cohort) 
ROB High 
Stage 1 

IBD and diabetes 
patients 
 
N=285 (total) 
N=99 (IBD) 
N=153 (diabetes)  
Age (mean) 
16.57 
54.7% female 
Race NR 

Transition-
oriented patient 
education 
program (2-day 
transition 
workshop) 
 
Transition 
Readiness  

Treatment as 
usual  

Pediatric tertiary 
care hospital 
 
6 months  

Quality of life 
(DCGM; 
EUROHIS QOL-
8) 
Self-
management 
(TCS) 

NA NA  

Peres 2021147 
(33671057) 
Portugal 
Quantitative non-
randomized (pre-
post 
observational 
cohort)   
ROB-High 
Stage 1 

Phenylketonuria 
patients 
 
N=55 
Age NR 
55% female 
Race NR 

Transition 
program with 
structured 
transition 
process and a 
multidisciplinary 
approach 
  
Transition 
Readiness; 
Transition 
Planning 
  
Duration NR 

NA Joint pediatric 
and adult 
hospital 
  
24 months 

Metabolic control 
Adherence 
Loss of follow-up 

NA NA 
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Abbreviations: C-FIQ= Comprehensive Fecal Incontinence Questionnaire; CHO-KLAT=Canadian Hemophilia Outcomes Kids Life Assessment Tool; CHS-SUN: Child Health 
Care Questionnaire on Satisfaction, Utilization and Needs; CSHCN=children with special healthcare need; DCGM=DISABKIDS Chronic Generic Measure; EUROHIS QOL-
8=European Health Interview Survey-Quality of Life; GSE, 32=General Self-efficacy Scale; GSE-S 12=Generalized Self-Efficacy-Sherer Scale; HRQL=health related quality of 
life; HRQOL=health-related quality of life; IBD=inflammatory bowel disease; LTV=long-term ventilation; NA=not applicable; NR=not reported; PAM13-D, 34: Patient 
Activation Measure 13; PMID=PubMed identification number; ROB=risk of bias; TCS=Transition Competence Scale;   WHO-QoL-100=World Health Organization Quality of 
Life 100 item assessment; YPC=young person's clinic; ZUF-8=Client Satisfaction Questionnaire;    ; 

Table D.57. Outcomes summary, low and medium risk of bias studies: other conditions 
Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention* Comparator* P-Value* 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

Disease-specific 
knowledge 
NR 

Favors intervention  p=0.004 p=0.5355 0.01 (CI –4.47, -0.57) 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

HRQL (CHO-KLAT) 
NR 

NA NR NR NR 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

Self-efficacy (GSE-S 
12) 
NR 
 

No difference p=0.007 p=0.459 0.7355 (CI –4.03, 5.59) 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

Self-management (Self-
Management Skills 
Assessment Guide) 
NR 
 

No difference  p=0.046 p=0.413 0.068 (CI -28.39, 1.12) 
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Study (PMID) 
Comparison 
ROB 
Category 

Outcome 
Timing 

Summary Finding Intervention* Comparator* P-Value* 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

Satisfaction 
NR 
 

High satisfaction 91% NR NR 

Breakey 2014145 
(25311370)  
Online self-
management program 
vs no intervention  
Medium  
Stage 2 

Feasibility 
NR 

No difference  25%  54%  0.47 

*Significant at P<0.05. 

Abbreviations: CI=confidence interval; PMID=PubMed identification number; NA=not applicable; NR=not reported; ROB=risk of bias; HRQL=health-related quality of life; 
CHO-KLAT=Canadian Hemophilia Outcomes Kids Life Assessment Tool; GSE-S 12=Generalized Self-Efficacy-Sherer Scale 

Table D.58. Summary of strength of evidence: other conditions 
Outcome 
Comparison 

Timing # Studies/ 
Design (n 
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Disease-
specific 
knowledge 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   
 
 
 

Favors 
intervention 
 

Moderate Unknown Direct Imprecise Insufficient  

HRQL (CHO-
KLAT) 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   

NR NA NA 
 

NA 
 

NA 
 

NA 
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Outcome 
Comparison 

Timing # Studies/ 
Design (n 
Analyzed) 

Finding or 
Summary 
Statistic  

Study 
Limitations 

Consistency  Directness Precision Overall 
Grade/Conclusion  

Self-efficacy 
(GSE-S 12) 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   

No difference  Moderate Unknown Direct Imprecise Insufficient  

Self-
management 
(Self-
Management 
Skills 
Assessment 
Guide) 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   

No difference Moderate Unknown Direct Imprecise Insufficient  

Satisfaction 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   

High 
satisfaction 

Moderate Unknown Direct Imprecise Insufficient  

Feasibility 
 
Online self-
management 
program vs no 
intervention 

NR 1 RCT145 
(pilot) (n=16 
intervention; 
n=13 control)   
 
 

No difference  Moderate Unknown Direct Imprecise Insufficient  

Abbreviations: NR=not reported; HRQL=health-related quality of life; CHO-KLAT=Canadian Hemophilia Outcomes Kids Life Assessment Tool; GSE-S 12=Generalized Self-
Efficacy-Sherer Scale 

Table D.59. Characteristics of studies included in evidence map: other conditions  
Study (PMID) Condition Program/Intervention Target Population  Setting 
Twito 2019148 (31028713) Endocrine conditions  Transition clinic  CSHCN Endocrinology clinic  
Dogba 2014149 (25366588) Osteogenesis imperfecta Transition program CSHCN Hospital 
Downing 2017150 (28619024) Endocrine conditions Pediatric Consultation 

Assessment Tool  
CSHCN Endocrinology clinic  
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Study (PMID) Condition Program/Intervention Target Population  Setting 
Zahra 2021151 (33647195) Turner syndrome   Transition clinic CSHCN Children’s hospital  
Hart 2021152 (34215949) Autism spectrum Transition clinic CSHCN Primary care / medical home 
Pedersen 2021153 (34066432) Prader-Willi syndrom Transition checklist CSHCN Children’s hospital 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; NA=not applicable; NR=not reported 
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Appendix E. Evidence Tables and Evidence Maps for Implementation 
Strategies and Communication Tools for Care Interventions for Transition, 

Including Provider-Related Training (Chapter 5) 
 

All Conditions  
Table E.1. Risk of bias assessment: all conditions  
Study (PMID)   Outcome 

Timing  
Selection 
Bias  

Detection 
Bias  

Performance 
Bias  

Fidelity Bias  Reporting 
Bias  

Attrition Bias  
Attrition %   

Funder  Overall Rating  

Jones 2019156 
(31029928)  

12-18 months  High  X  X  X  X  X  Unclear  High  

Le Marne 
2019157 
(30474164)   

11 months   High   X   X   X   X   X   Health system   High   

Hergenroeder 
201823 
(29542247)  

~26 months  High  
  
Historical 
control  

X  X  X  X  X  Government  High  

Mackie 201824 
(29673467)  

6, 12, 18 
months 

Medium Low Medium Medium Low 4/125=3% 
missing from 
analysis, but up 
to 25% missing 
data 
unaccounted 
for. High ROB 
after 12 
months. 

Government 
and Nonprofit  

Medium at 6 
and 12 months 
High at 18 
months 

Phillips 2018158 
(No PMID)  

Unclear   High   X   X   X   X   X   NR  High  

Disabato 
2015159 
(26260696)  

8 months  High   X    X   X   X   X  Health system  High  

McManus 
2015160 
(26239121)  

18 months  High  X  X  X  X  X  Government  High  

Moosa 2015161 
(No PMID) 

12 month High X X X X X Unclear High 
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Study (PMID)   Outcome 
Timing  

Selection 
Bias  

Detection 
Bias  

Performance 
Bias  

Fidelity Bias  Reporting 
Bias  

Attrition Bias  
Attrition %   

Funder  Overall Rating  

Meacham 
2014162 (No 
PMID)  

6-21 months  High   X   X   X   X   X   Private 
foundation  

High  

Okumura 
201431 
(24415776)  

18 months  High  X  X  X  X  X  Government, 
Private 
foundation  

High  

Lestishock 
202114 
(33762131) 

24 months High X X X X X NR High 

Note: X=Domain was not assessed.   

Abbreviations: PMID=PubMed Identification Number; NR=not reported  

Table E.2. Characteristics of included studies: all conditions 
Study (PMID)    
Country    
Study Design   
RoB Rating   
Stage Model  

Participants   
N=   
Age (Mean)   
Sex (% Female)   
Race (%)    

Intervention   
Description   
6 Core Elements  
Duration   

Comparison   
Description   

Setting  
Outcome   
Timing(s)    

CSHCN Outcomes   Parents and/or 
Caregiver 
Outcomes    

Care Provider 
Outcomes    

Jones 2019156  
(31029928)  
US  
Pre/post  
Observational  
Cohort/QI  
ROB High  
Stage NA  

Young adult “children 
with special health 
care needs” with 
mental health, 
developmental, and 
complex medical 
conditions, SSI-
eligible  
N=35  
Age 95% 18-21 
years  
Sex NR  
Race NR  

Health care Got 
Transition 
program based on 
the 6 Core 
Elements  
18 months  

NA  Seven learning health 
systems nationally  
18 months  

NA  NA  Implementation of 
Six Core 
Elements  

Le Marne 2019157  
(30474164)   
Australia  
Pre/post  
Observational  
Cohort/QI  
ROB High  
Stage 2  

Epilepsy patients  
N=45  
Age NR  
Sex NR  
Race NR  

Provider training 
and patient 
education  
Transition 
readiness  
11 months  

NA  Children’s hospital  
  
11 months  

Acceptability  Acceptability  NR  
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Study (PMID)    
Country    
Study Design   
RoB Rating   
Stage Model  

Participants   
N=   
Age (Mean)   
Sex (% Female)   
Race (%)    

Intervention   
Description   
6 Core Elements  
Duration   

Comparison   
Description   

Setting  
Outcome   
Timing(s)    

CSHCN Outcomes   Parents and/or 
Caregiver 
Outcomes    

Care Provider 
Outcomes    

Hergenroeder 
201823 
(29542247)  
United States  
Qualitative 
nonrandomized  
ROB High  
Stage 1  

N=45  
20 Years (recruited 
19-23)  
51% Female  
Race NR  
  

Healthcare 
transition (HCT) 
planning program 
for CSHCN with 
congenital heart 
disease. EMR-
based transition 
planning tool.  
Unclear if core 
elements targeted. 
Intervention 
duration NR.  

No intervention 
(usual care)  

Cardiac hospital unit  
  
Timing NR  
Longest followup reported 
at 26 months  

Heart failure (New 
York Heart 
Association 
Functional 
Classification of 
Heart Failure)  

NR  NR  

Phillips 2018158  
(No PMID)  
US  
Pre/post survey  
ROB High  
Stage 1  

Providers of 
outpatient pediatric 
rehabilitation  
N=10  
Age NR  
Sex NR  
Race NR  

Nurse-led 60 
minute training 
session  
Transition and 
care 
policy/guideline  
Unclear  

NA  Pediatric rehabilitation 
outpatient clinic  
  
Unclear  
  
  

NR  NR  Knowledge, 
Confidence, 
Experience  

Disabato 2015159 
(26260696)  
US  
Pre/post 
observational 
cohort/QI  
ROB High  
Stage 2  

Providers of patients 
with refractory 
epilepsy  
N=18  
Age NR  
Sex NR  
Race NR  

Electronic medical 
record tracking 
and best practice 
advisory, and 
patient education  
Tracking and 
information  
Transition 
readiness  
8 months  

NA  Academic medical center 
neurology clinic  
  
8 months  

NR  NR  Knowledge, 
Comfort, 
Satisfaction, 
Communication 
between team 
members  
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Study (PMID)    
Country    
Study Design   
RoB Rating   
Stage Model  

Participants   
N=   
Age (Mean)   
Sex (% Female)   
Race (%)    

Intervention   
Description   
6 Core Elements  
Duration   

Comparison   
Description   

Setting  
Outcome   
Timing(s)    

CSHCN Outcomes   Parents and/or 
Caregiver 
Outcomes    

Care Provider 
Outcomes    

McManus 2015160 
(26239121)  
US  
Pre/post 
observational 
cohort/QI  
ROB High  
Stage 2  

Young adult “children 
with special health 
care needs” with 
mental health, 
developmental, and 
complex medical 
conditions, SSI-
eligible  
N=35  
Age 95% 18-21 
years  
Sex NR  
Race NR  

Health care Got 
Transition 
program based on 
the 6 Core 
Elements  
18 months  

NA  Pediatric primary care 
practices in an urban 
specialty managed care 
plan  
18 months  

NA  NA  Implementation of 
Six Core 
Elements  

Moosa 2015161 
(No PMID) 
UK 
 
Observational 
ROB High 
Stage I  

ADHD diagnosis 
N=247 
15.9 years (range 15 
to 16) 
Sex NR 
Race NR  

Joint clinic for 
case review and 
transition 
planning. 
 
 
Transition 
Readiness 

NC General pediatric, adult 
mental health services 
 
12 months 

Waiting time 
Referral rate 
 Handover/ transition  

NA NA 

Meacham 2014162  
(No PMID)  
US  
Pre/post 
observational 
cohort  
ROB High  
Stage 2  

Providers of care to 
pediatric cancer 
survivors  
N=30  
63% over 45 years  
66% Female  
Race NR  
50% Physician  

Training to 
establish network 
of university 
health centers as 
sites for transition 
to adult care for 
university-bound 
pediatric cancer 
survivors  
Transition and 
care 
policy/guideline  
6-21 months  

Contrasted 
University Health 
Care systems 
with established 
engagement 
versus emergent 
engagement  

University health centers  
  
Unclear  

NR  NR  Familiarity with 
survivor care, 
health plan, 
guidelines; 
comfort providing 
survivor care; 
provide survivor 
care  
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Study (PMID)    
Country    
Study Design   
RoB Rating   
Stage Model  

Participants   
N=   
Age (Mean)   
Sex (% Female)   
Race (%)    

Intervention   
Description   
6 Core Elements  
Duration   

Comparison   
Description   

Setting  
Outcome   
Timing(s)    

CSHCN Outcomes   Parents and/or 
Caregiver 
Outcomes    

Care Provider 
Outcomes    

Okumura 201431  
(24415776)  
US  
Quantitative Pre-
post  
ROB High   
Stage 1  

Cystic fibrosis  
N=18 pediatric 
patients completed 
the post intervention 
survey and N=8 
patients completed 
baseline and post 
intervention survey..   
    
N=56 patients or 
their families 
responded to 
program feedback 
survey at Time 1  
   
Age NR  
Gender NR  
Race NR  

Transition 
program with 
guide and 
notebook; joint 
staff meetings with 
adult/pediatric 
centers  
Elements 1 
Guide,3 
Readiness, and 4 
Planning  
Duration unclear   

NA  Academic cystic fibrosis 
center, pediatric and 
adult.  
18 months  

Acceptability  Acceptability  NR  

Lestishock 2021 
(33762131)14 
US 
Observational, 
quality 
improvement 
project 
ROB High 
Stage 1  

N=719  
26% chronic 
conditions 
Ages:  
14-16 years 67% 17-
18 years 30% 19-20 
years 4% 
55% Female 
85% Hispanic  

Transition 
planning training 
for care providers,  
 
Transition Policy, 
Tracking & 
Monitoring, 
Readiness 
 
Training sessions 
April 
2018 through Aug 
2018. 

NA Family health center 
(medical home) 
24 months  

Readiness and 
perception (Got 
Transition’s 4 
sample readiness 
assessment tools)   

Readiness and 
perception (Got 
Transition’s 4 
sample readiness 
assessment 
tools)   

NA 

Table E.3. Characteristics of studies included in evidence map: all conditions 
Study (PMID) Condition Program/Intervention Target Population  Setting 
Lopez 201829 (30574573) CHD  

 
Prototype mobile app to 
facilitate transition  
 

CSHCN  
 

Pediatric Urology Hospital 
Dept. 

Abbreviations: CSHCN=children with special healthcare need; PMID=PubMed identification number; CHD=congenital heart disease 
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Appendix F. Study Sources for Barriers and 
Facilitators for Implementing Effective Interventions 

and Tools for Transition From Pediatric to Adult 
Medical Services  

Table F.1. Study sources for barriers and facilitators  
Domain Barrier Barrier Study Text 

and Source 
Facilitator Facilitator Study Text and 

Source 
Intervention 
Characteristics 

Optimal model and 
configuration for 
care transitions for 
children with 
special healthcare 
needs likely 
depend on the 
local population 
needs and 
demographics 

‘Other clinics 
developing their own 
transition 
programmes will differ 
in the specificity of 
‘mini-interventions’ 
needed to address 
barriers in transition’ 
(Okumura 2014)31  
 
‘Optimal  model  and  
configuration  is  
thought  to  depend  
on  local  population 
demographics  and  
needs,  as  well  as  
the  configuration  of  
other  related  
services (Moosa 
2015)161 
 
‘Centers’ catchment 
area, patient volume, 
affiliation with adult 
medicine, and funding 
shaped LTF [long-
term follow-up] 
arrangements…was 
an important logistical 
consideration’ (Mouw 
2017)163 

Bring clinicians 
and managers 
together map 
the current 
state and 
create  a  
shared  vision  
for  the  future  
that  includes  
new  models  
or  
interventions 

‘Bringing clinicians and 
managers together to map 
the current state and create 
a vision for the future.’ 
(Moosa 2015)161 

No model of 
healthcare 
transition or group 
of services are 
consistently or 
widely used in 
pediatric services 

‘No generally 
accepted guidelines 
to assure smooth 
transfer from 
paediatric to adult 
centres’ (Okumura 
2014)31 
 
There is no model of 
health care transition 
provision that is 
widely used in 
pediatric health care 
practices (Rast 
2018)164 

Interventions 
and tools 
should equip 
providers, 
particularly 
primary care 
providers, with 
additional 
support and 
resources to 
provide best 
practice care 

‘Providers, especially 
patient navigators, 
expanding their knowledge 
base in an effort to provide 
answers to the most 
frequently asked questions 
on health insurance and 
survivorship care’ (Sadak 
2013)165 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Physicians and 
other healthcare 
providers lack time 
and resources to 
meaningfully 
participate in 
intervention 
implementation 

‘Lack of time, lack of 
support from 
administration’ 
(Mazurek 2020)166 
 
‘Main barriers were 
lack of time’ (Peeters 
2019)32 
 

Interventions  
should be  
implemented  
alongside  the  
streamlining  of  
systems,  
processes  and 
people to 
effectively 
implement 
transition 
practices and 
programs 

‘Streamlining  systems and 
processes’ (Moosa 2015)161 
 
‘Approximately half 
disengage from care while 
transitioning to adult clinics, 
in part due to fragmented 
care systems and lack of 
streamlined protocols’ 
(Philbin 2017)167 

Single component 
or brief 
interventions may 
not provide the 
breadth and/or 
depth of training 
necessary to 
address a range of 
common medical, 
mental health, 
social and 
transition-related 
needs 

‘We did not observe 
significant 
improvements in 
knowledge…as… it 
covered a wide range 
of topics relevant to 
understanding ASD 
and providing care for 
a range of common 
medical, mental 
health, and transition-
related needs’ 
(Mazurek 2020)166 
 
‘The workbook is just 
one component to the 
process of transition, 
and participants 
indicated they need 
more information, 
discussion, and 
overall preparedness 
to move on.’ (Bashore 
2016)1 

Importance  of  
adaptability  of  
interventions, 
such  as  the  
need  to  
implement 
appointment  
reminders  to  
address  
changes  to  
the  volume  
and  complexity  
of  new  
healthcare 
appointments 
or varying the 
days/times of 
transition 
clinics and 
programs to 
accommodate 
patient 
preferences 
and need 

‘Issues related to…clinic 
team composition, services 
offered and 
scheduling..[with]…survivors 
highly rating flexibility in 
scheduling for the decision 
to transition care’ (Sadak 
2013)165 
 
‘Make pre-visit appointment 
reminder welcoming new 
young adult’ (Got 
Transitions)168 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Outer Settings As  patients  reach  
eligibility  for  
transition,  they  
are simultaneously  
experiencing  
complex  social  
and  medical  
challenges,  such  
as  issues  with 
employment,  
income,  insurance 
education,  
comorbid  disease, 
and  higher  risk 
for mental  health 
challenges  (e.g.,  
anxiety,  
depression)  and 
substance  abuse  
relative  to  
children  without  
special healthcare  
needs 

‘Public insurance, as 
it’s generally 
associated with 
higher rates of 
insurance loss and 
gaps’ (Darbari 
2019)107 
 
‘Increased 
hospitalization rates 
were associated with 
poor transition to 
adult care’ (Darbari 
2019)107 
 
‘Adding psychological 
services as a high 
priority due to the 
typical learning 
disabilities in 
individuals with SB’ 
(Sawin 2014)131 
 
‘Have   higher   rates   
of   educational 
underachievement, 
lower  employment  
status,  in-creased 
risk of driving 
accidents and 
delinquency, and 
fewer friendships. 
Comorbid problems, 
such as anxiety, 
depression and sub-
stance  misuse  also  
persist  from  
adolescence  into 
adulthood  or  
develop  anew  in  
adulthood’ (Moosa 
2015)161 
 
‘Many transition-age 
youth (TAY) with ASD 
[autism spectrum 
disorder] present with 
complex medical, 
behavioral and 
sensory processing 
challenges’ (Iannuzzi 
2018)169 

Developing  
and  
implementing 
initiatives to 
increase 
awareness of 
the importance 
of availability of 
social and 
medical 
services to  
support 
children with 
special 
healthcare 
needs across 
the lifespan 
 

Develop ‘consultations 
focused on daily life, 
psychosocial risk, resilience 
and patients’ knowledge 
about..medication and 
adherence’ (Skov 2018)33 
 
‘Educational efforts to 
increase awareness of the 
importance of HCTS 
[healthcare transitions and 
services] and the medical 
home could help 
compensate for the lack of 
specific knowledge’ (Rast 
2018)164 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Many individuals 
are also reluctant 
to disclose their 
need for support to 
address these  
challenges 

‘Many young adults 
with disabilities may 
not disclose their 
need for educational 
and vocational 
support.’ (Bashore 
2016)1 

Creating a 
comprehensive 
set of programs 
and social 
supports that 
address the 
wide range of 
social and  
emotional  
needs  of  
CSHCN  with  
capacity  to  
engage  with  
this  population 

‘Desire for a multi-
disciplinary care team that 
offers care across multiple 
specialties and 
subspecialties’ (Sadak 
2013)165 

Individuals  
experience  
significant changes 
in the availability of 
and their eligibility 
for resources and 
supportive 
services to 
facilitate transition 

‘Need more 
resources/discussions 
in areas of 
employment, housing, 
independent living, 
obtaining adaptative 
equipment...’ (Sawin 
2014)131 
 
‘Availability of ASD 
services and 
community supports 
declines sharply as 
individuals age out of 
the child and 
adolescent 
services system’ 
(Mazureck 2020)166 
 
Have a harder time 
during this transition 
because changes in 
eligibility for 
supportive services 
pose unique 
challenges. (Rast 
2018)164 

Importance of 
continued 
support and 
guidance from 
parents and  
pediatric  
healthcare  
professional,  
reducing  
feelings  of  
abandonment  
through  the  
process 

‘Designated contact doctor 
and nurse known to the 
patient and guardians’ 
(Skov 2018)33 
 
‘Participants said they would 
like the pediatric consultant 
to attend their first adult 
appointment to provide 
reassurance and help 
answer any questions the 
adult consultant had about 
the child medical history or 
care’ (Hubbard 2016)129 
 
‘They  require continuing  
support  and  guidance  
from  their  parents  and  
health  care  professionals’ 
(Moosa 2015)161 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Many community 
and social 
supports for 
CSHCN become 
unavailable as 
individuals age out 
of the child and 
adolescent 
services system 

‘Thus to prepare for 
transfers, patients 
needed to be 
empowered to 
advocate for 
themselves, as well 
as access community 
resources and 
navigate insurance 
and unfamiliar 
organizations’ (Mouw 
2017)163 
 
‘Difficult to secure 
adequate and 
affordable insurance 
coverage after they 
age out of childhood 
plans’ (Hess 2015)170 

New strategies 
must be 
implemented to 
create 
adequate 
reimbursement 
and 
administrative 
models 
supportive of 
these task 

‘Ideally, care coordination 
would be better reimbursed’ 
(Mouw 2020)163 

Perceptions  of  
abandonment  and  
disruption  as  
transition  from  
pediatric  to  adult  
services  is 
proposed 

‘Worry about 
separation from 
familiar paediatric 
providers’ (Okumura 
2014)31 
 
‘Participants 
described the adult 
clinic as ‘harsh’ and 
‘dull’ (Tong 2015)85 

NA NA 

Pediatric providers 
who are reluctant 
or unwilling to ‘let 
go’ of their children 
with special 
healthcare needs 

‘But our brain tumor 
patients, who have all 
kinds of social and 
emotional and 
intellectual and 
hormonal and all 
those kinds of issues, 
you know, I’m scared 
to send them out 
when they’re 30. I 
don’t wanna send 
them.’ (Mouw 2017)163 
 
‘Fear of ‘letting go’ 
because we do not 
trust the 
independence of the 
young person’ 
(Remorino 2006)120 

NA NA 

Lack of external 
policies and 
incentives to 
encourage 
comprehensive 
transition services  
and  interventions 

‘Identified a lack of 
divisional transition 
policies’ (Szalda 
2019)9 
 
‘Lack of clarity in 
access procedures, 
separate access 
policies’ (Belling 
2014)171 

NA NA 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Lack  of  
reimbursement 
and  resources for 
transition medical 
services 

‘Ideally, care 
coordination would be 
better reimbursed’ 
(Mouw 2017)163 
 
‘Resource allocation 
for LTF varied across 
sites and was not 
entirely dictated by 
pediatric oncology 
volume. Some clinics 
were self-supported, 
others were 
supported by 
philanthropic or 
research grants, and 
some received direct 
funding from the 
cancer centers. 
Funding influenced 
staffing, particularly 
for those 
professionals who did 
not bill directly for 
services’ (Mouw 
2017)163 
 
‘Transition activities 
are currently not 
reimbursable’ 
(Saulsberry 2019)100 

NA NA 

Inner Setting Overall  lack  of  
communication  
between  pediatric  
and  adult  
providers 

‘Lack  of  
communication  
between the  two  
services’ (Moosa 
2015)161 

Building a 
workforce of 
practitioners 
(e.g., family 
nurse 
practitioners) 
who are 
specifically 
trained to 
provide 
healthcare 
across the 
lifespan 

‘Family nurse practitioners 
(FNPs) are specifically 
trained to provide 
healthcare services across 
the lifespan’ (Iannuzzi 
2018)169 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Lack  of available 
internal resources 
to manage and 
coordinate the 
transition, lack of 
time to provide 
care coordination  
for  transition  and  
lack  of  
administrative  
support 

‘Difficulty coordinating 
medical appointments 
across multiple adult 
specialists and care 
settings” (Dale 
2020)142 
 
‘Lack of teaching 
materials geared 
toward adolescents in 
providing 
developmentally 
appropriate care’ 
(Hilderson 2016)76 
 
‘Lack of available 
resources for 
support through 
transition and 
into adulthood… 
including the inability 
to provide care 
coordination, lack of 
time,’ (Rast 2018)164 

Integration of  
content  on  
caring  for  
children with 
special 
healthcare 
needs  within  
health  
profession  
training  and  
continued  
professional 
education 

‘The trends we observed 
lend support for the 
integration of [disease]-
specific curriculum into 
educational programming 
for …students to impact 
self-efficacy and knowledge’ 
(Iannuzzi 2018)169 

Dearth of available 
adult providers 
with expertise in 
caring for CSHCN 

‘Lack of adult 
healthcare providers 
with 
adequate training or 
comfort in caring for 
patients..[with special 
healthcare needs]’ 
(Mazurek 2020)166 
 
‘Lack of interest by 
adult care’ (Shalaby 
2015)155 

Importance of 
creating a 
culture to 
sensitize 
clinicians to the  
medical needs 
of  this 
population to 
reduce stigma 

‘sensitize participants to the 
myriad medical needs of 
this population’ (Rast 
2018)164 

Lack of follow-up 
from adult 
providers one a 
referral is made 

‘Referrals…were 
often not being 
acknowledged by the 
receiving  service  
and  there  was  no  
follow-up  by those  
who  made  the  
referral’ (Moosa 
2015)161 
 
‘We never get back 
anything from the 
primary care provider. 
I mean I’m sure 
they’re incredibly 
busy with droves of 
patients. So, that 
makes this kind of 
thing hard because 
we don’t have any 
follow-up’ (Mouw 
2017)163 

Increasing  
patient  comfort  
with  the  
clinical 
environment  
by creating  a  
welcoming  and  
inclusive  
space  for  care 

‘Adolescent friendly 
environment and publicity’ 
(Skov 2018)33 
 
‘Care should ideally be age-
appropriate and reflect the 
desires for care of young 
adult[s]’ (Sadak 2013)165 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Patient anxiety 
while waiting for a 
transition to adult 
providers 

‘Anxiety about leaving 
the pediatric team 
and adapting to adult 
services’ (Hubbard 
2016)129 

Enhancing 
communication 
strategies to 
accommodate 
needs and 
preferences of 
patients during 
the transition 

‘Opportunities to speak 
directly with pediatric and 
adult health care providers 
during appointments’ (Dale 
2020)142 
 
‘Activities that enable 
understanding of health 
condition and build 
communication skills’ (Dale 
2020)142 
 
‘Joint pediatric-adult clinic 
visits, in order to be able to 
communicate health history 
and medical needs’ (Dale 
2020)142 
 
‘In order to develop patient 
independence families felt 
that young people needed 
more opportunities to see 
their pediatric consultant 
independently in the build-
up to adult services’ 
(Hubbard 2016)129 

Lost confidence in 
the  transition to  
adult services by 
patients and 
pediatric providers 
who are  then less  
likely  to make 
referrals 

‘Lack of referral to 
adult specialty 
providers’ (Dale 
2020)142 

Creating 
processes and 
incentives to 
facilitate good 
information 
transfer 
between 
pediatric and  
adult  teams  
as  well  as  
between  
specialists 

‘Receipt of print 
informational resources 
detailing adult health 
services comprising the 
names and contact 
information of adult 
providers’ (Dale 2020)142 
 
‘They specifically 
appreciated the transfer of 
documents, either delivered 
in person or electronically to 
the adult clinic’ (Sawin 
2015)131 
 
‘Summary of current status,  
physical transfer of x-rays 
films, orientation to the new 
setting including 
background of the new 
HCP, and an explanation of 
how the new setting would 
be different’ (Sawin 2015)131 
 
Optimal  transition  requires  
adequate  transition 
planning, good information 
transfer across teams, joint  
working  between  teams  
and  continuity  of care  
following  transition (Moosa 
2015)161 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Adult providers 
note that  they  
lack  available  
educational  and  
training  content  
focused  on  the  
healthcare  needs  
of children with 
special healthcare 
needs 

Providers ‘unable, 
unwilling or not 
trained to provide 
care to young adults’ 
(Sadak 2013)165 
 
‘The lack of 
educational content 
focused 
on the healthcare 
needs of individuals 
with ASD and other 
developmental 
disabilities within 
health professional 
education programs 
contributes to the low 
levels of self-efficacy 
reported by 
healthcare 
professionals’ 
(Iannuzzi 2018)169 

NA NA 

Adult models of 
care that cannot 
accommodate the 
influx of  new  
CSHCN  
transitioning  from  
pediatric  services 

‘ Lack of specialized 
and interested 
providers’ (Saulsberry 
2019)100 
 
‘A paucity of adult 
providers with the 
skills and/or interest 
to care for…’ 
(Rodgers-Melnick 
2019)99 

NA NA 

Lack  of sensitivity 
about special 
healthcare needs 
(e.g., autism) 
among adult 
providers, leading 
to a lack of trust by 
patients for the 
provider to 
effectively care for 
their healthcare 
needs 

‘Sensitivity to the 
dynamics of chronic 
illness management 
through adolescence’ 
(Okumura 2014)31 
 
‘Should include 
comprehensive 
culturally competent 
care’ (Rast 2018)164 

NA NA 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Characteristics of 
the Individual  

Self-efficacy to 
engage in  the  
transition  process 
including. 
Patients/caregivers 
feel uncertain 
about where to 
find appropriate 
healthcare 
services, feel 
overwhelmed by 
the steps to  seek  
services  and  lack  
comprehensive  
information  about  
the  healthcare  
transition  process. 

‘Not sure they can do 
their treatments…Not 
sure how to contact 
their providers’ 
(Okumura 2014)31 
 
‘Knowledge gaps in 
the area of 
independent living 
and health benefit 
skills sets’ (Sobota 
2014)110 
 
‘Establishing effective 
communication 
patterns with new 
providers’ (Sawin 
2014)131 

Create  
opportunities  
for  dedicated  
training  prior  
to  the  
transition  that  
include 
discussion of 
medical 
histories, 
navigating 
adult-oriented 
clinics and how 
to choose 
community 
providers  and  
services 

“Dedicated time for talking 
about patients’ medical 
histories, navigating adult-
oriented clinics and 
choosing community 
providers” (Mouw 2017)163 

Providers lack of 
knowledge about 
available 
community and 
healthcare 
resources to 
support transitions 

‘Lack of knowledge 
among health service 
providers about what 
constitutes culturally 
appropriate services’ 
(Henderson 2011)172 
 
‘Lack of training’ 
(Seybolt 2014)173 
 

Implementing  
training  around  
the  unique 
needs  and  
preferences  of  
children with 
special 
healthcare 
needs  can  
improve  self-
efficacy  and  
improve  their  
confidence  in 
providing care 

‘Needs for validation, 
recognition, autonomy 
support and stability (e.g., 
being followed by the same 
clinicians)’ (Michaud 
2019)121 
 
‘Methods to help young 
people remember to take 
medications consistently are 
frequently discussed among 
other components of 
medication management’ 
(Hubbard 2016)129 
 
‘Tour of the adult hospital 
with both their pediatric and 
adult providers before 
transfer, as they felt this 
would give them more 
confidence about moving to 
a new environment’ 
(Hubbard 2016)129 

Clinicians note a 
lack of training and 
education about 
the medical needs 
of this population, 
when and how to 
refer  to specialists 
and available 
resources  to 
support referral 

The lack of specific 
knowledge of ASD 
[autism spectrum 
disorder] 
on the part of the 
provider (including 
ASD services and 
community 
resources) are all 
barriers. (Rast 
2018)164 

NA NA 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Adult  providers  
feel  ill-prepared  
to manage the 
transition from 
pediatric to adult 
services due to the 
lack of a clear 
process to move 
CSHCN to adult 
services as well as 
incomplete transfer 
of information 
regarding past 
treatments in the 
pediatric setting 
and future risks of 
the condition 

‘ Behavioral struggles 
of young patients and 
may not be prepared 
to provide a 
multidisciplinary 
approach’ (Hill 
2019)86 

NA NA 

Process 

Lack of  clear,  
detailed  protocols  
for  transitioning  
from pediatric to 
adult services. 

‘Produce a transition 
service where each 
process step links 
seamlessly to the 
next’ (Moosa 2015)161  
 
‘Importance of a 
purposeful planned 
transition process’ 
(Prestidge 2012)123 

Appointment of 
formal internal 
implementation 
leaders or 
champions to 
answer 
questions, 
ensure 
protocols are 
implemented 
correctly and 
serve as a 
support or 
encouragement 
for those 
considering 
implementing  
the  
intervention 

‘Physician champions 
provided the opportunity to 
address the transition 
process..[with] inherent buy-
in created by responsibility 
for assessing and improving 
process’ (Okumura 2014)31 

Providers and 
organizations 
adapt and change 
due to other  
external  an  
internal  factors,  
processes  may  
necessarily  
become  outdated 

‘A transition  protocol  
between  the  two  
services was in 
existence but was 
outdated.’ (Moosa 
2015)161 

Ensuring ready 
access to 
transition 
protocols, 
medical and 
social 
documents to 
all providers 
who care for 
children with 
special 
healthcare 
needs (with 
considerations 
for technology 
or tools that 
can cross 
health systems 
and electronic 
medical 
records 

‘Review  current  systems,  
protocols  and  processes’ 
(Moosa 2015)161 
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Domain Barrier Barrier Study Text 
and Source 

Facilitator Facilitator Study Text and 
Source 

Challenges  with  
missing  or 
inadequate 
information for 
patients and 
providers to 
successfully 
transition from 
pediatric services 
(e.g.,  incomplete  
treatment history  
or  transition  
planning  
documents) 

‘Information about 
their childhood cancer 
diagnosis and 
treatment is often 
missing or minimized 
in health documents’ 
(Meacham 2014)162 

Process  for  
transition  must  
ensure  
adequate  time  
for  facilitated  
preparation  
and  planning 
between 
providers and 
patients 

‘Transition  planning  
meetings  were  held  be-
tween the transition team’ 
(Moosa 2015)161 
 
‘Coordinating with providers 
outside their systems 
through faxed documents 
and phone calls required 
time and effort.’ (Mouw 
2017)163 
 
Visit adult centers, meet 
adult providers, and then 
having the opportunity to 
talk about their experience 
and work out issues in 
transition may be helpful in 
their successful transition 
(Bashore 2016)1 

Backlog  of  
individuals  
transitioning  to  
adult  services  
due  to limited 
capacity among 
adult providers 

‘The  goals  were  to  
clear  the  backlog’ 
(Moosa 2015)161 
 
‘Institutions’ 
capacities are 
strained by the 
number of childhood 
cancer survivors’ 
(Mouw 2017)163 
 
‘Lack of specialized 
providers’ (Allemang 
2019)101 

NA NA 

Abbreviations: NA=not applicable 
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Appendix G. Measures Used To Evaluate the 
Effectiveness of Transitions of Care From Pediatric to 
Adult Services for Children With Special Healthcare 

Needs 
Table G.1. Measure used to evaluate effectiveness  

Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Worry 5-point Likert type 
scale to assess 
worry in general 
and worry about 
leaving pediatrics 

General Unknown Transition 
Readiness 

Patient Bashore 20161 

TR Transition 
Readiness 

5-point Likert type 
scale to assess 
readiness to 
transition and 
readiness to make 
changes 

General Unknown Transition 
Readiness 

Patient Bashore 20161 

TR Familiarity with 
Cancer 
Survivorship 
Care and 
Guidelines 

5-point Likert type 
scale to assess 
familiarity with 
cancer survivor 
care, survivor 
healthcare plans, 
and the Children’s 
Oncology Group 
Long-Term Follow-
Up Guidelines 

Disease 
Specific- 
Cancer 

Unknown Transition 
Readiness/ 
Ongoing 
Care 

Provider Meacham 
2014162 

TR Current Practice 
and Comfort in 
Providing 
Cancer 
Survivorship 
Care 

5-point Likert type 
scale to assess 
current practice 
and comfort with 
providing cancer 
survivor care 

Disease 
Specific- 
Cancer 

Unknown Transition 
Readiness/O
ngoing Care 

Provider Meacham 
2014162 

TR Program 
Process 

Count of the 
number of 
divisions/individuals 
identified as 
transition 
champions, drafted 
transition policies, 
use electronic 
medical record 
based  transition 
support tools and 
have clinical 
pathways 

General Unknown Transition 
and Care 
Policy/Guide
, Transition 
Readiness 

Provider Szalda 20199 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Test of 
Functional 
Health Literacy 
in Adults 

Provides 
information on both 
reading 
comprehension and 
numerical ability to 
indicate health 
literacy 

General Yes All Patient Huang 201413 

TR Readiness for 
Transition 
Questionnaire 
(RTQ) 

22-item survey 
assessing 
readiness and 
independence 

General Yes Transition 
readiness 

Patient and 
Caregiver 

Shapiro 2020127 

TR Transition 
Readiness 
Assessment 
Questionnaire 
(TRAQ) 

Measure of 
readiness for 
transition and 
assesses 
performance of 
chronic disease 
self-management 
skills using a Likert 
scale 

General Yes Transition 
readiness 

Patient Huang 201413 
Mackie 201425 
Mackie 201824 
Okumura 201431 
Gray 201964 
Seeley 2017130 
Saulsberry 
2019100 
Anton 2019115 
Grady 2018118 
Dale 2020142 

TR Patient 
Activation  

Gauges 
participants’ self-
efficacy and 
confidence in 
managing one’s 
own health and 
health care on a 
scale of 0 to 100 

General Yes Transition 
Readiness/ 
Ongoing 
Care 

Patient Huang 201413 

TR Got Transition’s 
Current 
Assessment of 
Healthcare 
Transition 
Activities 

Self-assessment 
tool that allows 
practices to rank 
their level of 
implementation in 
each core element 
domain for the Six 
Core Elements of 
Healthcare 
Transition 

General Yes All Provider Jones 2019174 

TR Comprehensive 
Heart Disease 
Knowledge 
Questionnaire 

Evaluates degree 
of knowledge of 
heart disease 
regarding their 
clinical condition; 
also investigates 
the patient’s 
willingness to talk 
about their 
condition with 
parents and friends 

Disease 
specific- 
Congenital 
Heart 
Disease 

Yes Transition 
Readiness/O
ngoing care 

Patient Flocco 201922 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Congential 
Heart Disease 
(MyHeart) Scale 

Consists of seven 
short answer and 
multiple-choice 
questions to assess 
individual 
knowledge of their 
heart condition 

Disease 
specific- 
Congenital 
Heart 
Disease 

Yes Transition 
Readiness/O
ngoing care 

Patient Mackie, 201425 
Mackie, 201824 

TR Partners in 
Health Scale 

12-item scale to 
assess chronic 
disease self-
management 

General Yes Transition 
Readiness/O
ngoing care 

Patient Peeters, 201932 
Sattoe, 202066 

TR Independent 
Behaviors 
During 
Consultations 

7-item scale to 
assess self-
reported 
independent 
behaviors during 
consultations with 
healthcare 
providers 

General Yes Transition 
Readiness/O
ngoing care 

Patient Peeters, 201932 
Sattoe, 202066 

TR On Your Own 
Feet Self-
Efficacy Scale 
(OYOF-SES) 

Assesses disease‐
related self‐efficacy 
on four domains: 
(1) 
knowledge about 
the condition, (2) 
coping, (3) 
competencies 
during 
consultations, and 
(4) medication 

General Yes Transition 
Readiness/O
ngoing care 

Patient Peeters, 201932 
Sattoe, 202066 

TR Diabetes 
Empowerment 
Scale- Short 
Form 

8-item measure of 
diabetes self-
efficacy 

Disease 
specific-
diabetes 

Yes Transition 
Readiness/O
ngoing care 

Patient Pyatak 201754 

TR Patient 
Activation 
Measure (PAM) 

13-item measure to 
assess knowledge, 
skills and 
confidence in 
chronic disease 
self-management  

General Yes Transition 
Readiness/O
ngoing care 

Patient Dingemann 
2017144 
Schmidt 2016141 
Disabato 
2015159 

TR Knowledge of 
HIV infection 

Six multiple choice 
questions to 
awareness of HIV 
transmission and 
importance of 
treatment 

Disease 
specific- 
HIV 

Unknown Transition 
Readiness/O
ngoing care 

Patient Continisio 
202060 

TR Modified Patient 
Knowledge 
Questionnaire 

Measures illness 
related knowledge 

General Yes Transition 
Readiness/O
ngoing care 

Patient Hilderson 
201676 

TR Promotion 
Independence 
Scale (PI) 

Scale to evaluate 
reported promotion 
of independence 

General Yes Transition 
Readiness/O
ngoing care 

Caregiver Hilderson 
201676 
 

TR Autonomy 
Support Scale 
(PVF) 

Scale to evaluate 
reported support 
more autonomy 

General Yes Transition 
Readiness/O
ngoing care 

Caregiver Hilderson  
201676 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Parental 
Regulation and 
Psychological 
Control Scale 
(PRS-YSR 
revised to 
parent self-
report) 

Scale to evaluate 
reported behavioral 
and psychological 
control 

General Yes Transition 
Readiness/O
ngoing care 

Caregiver Hilderson 
201676 
 

TR Arthritis related 
Knowledge 

16-item disease 
specific 
multidimensional 
measure  

Disease 
specific-JIA 

Unknown Transition 
Readiness/O
ngoing care 

Patient/Care
giver 

McDonagh 
200778 
 

TR Danish 
Readiness 
Checklist 

23 questions to 
address ability to 
tell others about 
cystic fibrosis, 
understand the 
course of their 
illness to date, 
ability to make 
medical 
appointments and 
whether they can 
make medical 
appointments or 
pick up 
prescriptions  

Disease 
specific- 
cystic 
fibrosis 

Unknown Transition 
Readiness/ 
Ongoing 
care 

Patient Skov 201833 

TR Transition to 
Adult Care 
Concerns 
Questionnaire 
(TTACC) 

15-item 
questionnaire to 
rate level of 
concern about 
different aspects of 
adult care 

General Unknown Transition 
Readiness 

Patient Craig 200734 

TR Generalized 
Self-Efficacy 

10 item scale to 
measure perceived 
self-efficacy 

General Yes Transition 
Readiness 

Patient Scaldaferri 
202068 
Schmidt 2016141 

TR CD-RISC 25 item scale used 
to assess resilience 

General Yes Transition 
Readiness 

Patient Scaldaferri 
202068 

TR Arthritis disease 
related 
knowledge 

16-item disease 
specific 
multidimensional 
measure to assess 
arthritis knowledge 

Disease 
Specific-JIA 

Unknown Transition 
Readiness 

Patient Shaw 2007175 

TR University of 
North Carolina 
TRANSITION 
Scale 

Health care 
provider-
administered 
questionnaire that 
measure 
healthcare 
transition and self-
management skills 
in youth and young 
adults with chronic 
disease 

General Yes Transition 
Readiness 

Patient Hill 201986 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Adolescent 
Autonomy 
Checklist (AAC) 

100-item measure 
to assess the skill 
level of adolescents 
in completing 
activities necessary 
for self-care and 
independent living 

General Yes Transition 
Readiness 

Patient Calhoun 201997 

TR Sickle Cell 
Disease (SCD) 
Knowledge Quiz 

12-question 
multiple-choice 
measure of the 
patient’s knowledge 
of SCD 

Disease 
Specific-
Sickle Cell 
Disease 

Unknown Transition 
Readiness 

Patient Smith 201198 
Saulsberry 
2019100 
 

TR Sickle Cell 
Transfer 
Questionnaire 
(SCTQ) 

Checklist of 15 
potential concerns 
about transitioning 
to adult care for 
patients with SCD 

Disease 
Specific-
Sickle Cell 
Disease 

Unknown Transition 
Readiness 

Patient Smith 201198 

TR Sickle Cell Self-
Efficacy Scale 
(SCSES) 

9-item Likert scale 
developed for 
adults with SCD to 
measure self-
efficacy 

Disease 
Specific-
Sickle Cell 
Disease 

Yes Transition 
Readiness 

Patient Rodgers-
Melnick 201999 
 

TR Seidman Sickle 
Cell Knowledge 
Quiz 

12-item multiple 
choice test 
evaluating 
knowledge of 
disease 

Disease 
Specific-
Sickle Cell 
Disease 

Unknown Transition 
Readiness 

Patient Rodgers-
Melnick 201999 
 

TR Developmentall
y Based Skills 
Checklist 

General checklist of 
skills that 
adolescents with a 
special healthcare 
need should 
progressively 
master 

General Yes Transition 
Readiness 

Patient Annunziato 
2013113 

TR Medical 
Condition and 
Medication 
Knowledge 
Questionnaire 

Assesses 
participant medical 
knowledge, 
medication 
knowledge, 
medication 
adherence and 
self-reported 
confidence in 
readiness to 
transition  

General Unknown Transition 
Readiness 

Patient Anton 2019115 

TR Social Support 
Index (SSI) 

Assesses social 
support (emotional 
and tangible) and 
overall support 

General Yes All Patient Grady 2018118 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TR Heart 
Transplant 
Knowledge 
Questionnaire 

20-item 
questionnaire 
assessing 
knowledge of 
medications, 
appointment 
keeping, healthy 
lifestyle, benefits 
and risks of heart 
transplant and 
transition to adult 
care 

Disease 
specific- 
solid organ 
transplant 

Yes Transition 
Readiness 

Patient Grady 2018118 

TR Haemophilia 
Knowledge 
Questionnaire 

20-item 
questionnaire 
measuring disease-
specific knowledge 

Disease 
specific-
Haemophili
a 

Unknown Transition 
Readiness 

Patient Breakey 2014145 

TR Transition 
Readiness 
Skills Survey 
(TRS) 

Assesses self-
management skills, 
regimen knowledge 
and psychosocial 
adjustment 

General Yes Transition 
Readiness 

Patient Fredericks 
2015119 

TR Health-related 
transition 
competence 
scale (TCS) 

10-item scale 
assessing self-
management and 
competence  

General Yes All Patient Schmidt 2016141 

TR Perceived 
Competence for 
Diabetes Scale 
(PCDS) 

4-item scale 
measuring 
perceived ability to 
manage Diabetes  

Disease 
Specific- 
Diabetes 

Unknown Transition 
Readiness 

Caregiver Allen 2012176 

TR Adaptive 
Behavior 
Assessment 
Scale-II (ABAS-
II) 

Assesses 
perceived skills and 
abilities 

General Unknown Transition 
Readiness 

Caregiver Murdaugh 
201989 

TR IBD-Yourself IBD knowledge and 
self-efficacy 

Disease-
specific IBD 

Yes All Patient van den Brink 
201970 

TR Health Care 
Climate 
Questionnaire 
(HCCQ)  

15-item instrument 
to asses patient 
perceptions that 
their doctor is 
autonomy 
supportive 

General Yes Transition 
Readiness 

Patient Michaud 2019121 

TR Treatment Self-
Regulation 
Questionnaire 

Scale to assess 
autonomous self-
regulation 

General Yes Transition 
Readiness 

Patient Michaud 2019121 

TR  Perceived 
Competence 
Scale 

4-item 
questionnaire to 
assess participants 
feelings of 
competence 

General Yes Transition 
Readiness 

Patient Michaud 2019121 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

QOL EQ-5D Health 
Questionnaire  

Designed to 
elucidate patient’s 
quality of life 
according to the 
following domains: 
mobility, self-care, 
daily activities, 
pain/discomfort and 
anxiety/depression 

General Yes All Patient Flocco, 201922 

QOL Satisfaction with 
Life Scale Child 
Version (SWLS-
C) 

Five-item self-
report 
questionnaire to 
assess life 
satisfaction in 
childhood 

General Yes All Patient Flocco 201922 
Pyatak 201451 

QOL Linear Analog 
Scale for 
Quality of Life 

Vertically oriented 
ruler ranging from 
worst imaginable 
quality of life to 
best imaginable 
quality of life 

General Yes All Patient Flocco 201922 
Hilderson 
201676 
 

QOL Pediatric Quality 
of Life Inventory 
(PedsQL) 

23-item scale to 
assess Health‐
related quality of 
life on four 
domains: 
(1)physical, (2) 
emotional, (3) 
social, and (4) 
school/work 
Note: different 
modules used 
across studies 

General Yes All Patient Flocco201922 
Sattoe 202066 
Hilderson 
201676 
 

QOL Diabetes 
Quality of Life- 
Youth 

Measures quality of 
life issues relevant 
to adolescents and 
young adults with 
diabetes including 
disease-related 
worries, life 
satisfaction and 
disease impact 

Disease 
Specific- 
Diabetes 

Yes All Patient Levy-Shraga 
201656 
Spaic 201947 
Allen 2012176 

QOL Juvenile 
Arthritis Quality 
of Life 
Questionnaire 
(JAQQ) 

74 item 
assessment of 
quality of life across 
four dimensions: 
gross motor 
function, 
psychosocial 
function, fine motor 
function and 
systematic 
symptoms 

Disease 
specific- 
JIA 

Yes All Patient McDonagh 
200778 
Shaw 2007175 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

QOL Cystic Fibrosis 
Questionnaire-
revised 
teen/adult 
version 

Measures 12 
domains of 
functioning with a 
total of 50 items to 
measure health-
related quality of 
life 

Disease 
specific- 
cystic 
fibrosis 

Yes All Patient Skov 201833 
Craig 200734 

QOL Inflammatory 
Bowel Disease 
Questionnaire 
(IBDQ) 

32 items that 
explore four 
dimensions of 
quality of life for 
patients with 
inflammatory bowel 
disease 

Disease 
Specific- 
IBD 

Yes All Patient Scaldaferri 
202068 
Schutz 201969 

QOL Kidney Disease 
Quality of Life 
(KDQOL) 

36-item 
multidimensional 
quality of life 
measure for kidney 
disease  

Disease 
specific-
kidney 
disease 

Yes All Patient Tong 201585 

QOL Time trade off 
(TTO) 

Instrument used to 
assess quality of 
life to compare how 
much life 
expectancy a 
respondent would 
be willing to give up 
in exchange for 
perfect health 

General Yes All Patient Tong 201585 

QOL Short Form 
Health Survey 
(SF12, SF36) 

questionnaire that 
evaluates health 
related quality of 
life 

General Yes All Patient Annunziato 
2013113 
Allen 2012176 
Michaud 2019121 

QOL World Health 
Organization 
Quality of Life 
Assessment 
(WHO-QOL-
100) 

100-items 
measuring 6 
domains of quality 
of life (physical 
health, 
psychological 
health, level of 
independence, 
social relationships, 
environment and 
spirituality/personal 
belief) 

General Yes All Patient Witvliet 2017138 

QOL EUROHIS QOL-
8 

8 items measuring 
generic health-
related QOL 

General Yes All Patient Schmidt 2016141 

QOL DISABKIDS 
Chronic Generic 
Measure-37 

37 items measuring 
independence, 
emotion, inclusion, 
exclusion, physical 
limitations, and 
treatment 

General Yes All Patient Dingemann 
2017144 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

QOL Canadian 
Haemophilia 
Outcomes – 
Kid's Life 
Assessment 
Tool (CHO-
KLAT) 

35-item tool 
measuring health-
related quality of 
life 

Disease 
specific- 
Haemophili
a 

Yes All Patient Breakey 2014145 

MT Mortality Death, measured at 
various time-points 
relative to transition 

General Unknown All Patient Kosoloa 2019112 
Fredericks 
2015119 
Pape 2013116 
Prestidge 
2012123 

MB Visual Analog 
Scale (VAS)- 
general health 

Self-reported health 
on a vertical visual 
analog scale during 
the last day 

General Yes All Patient Flocco 201922 
Scaldaferri 
202068 
Tong 201585 

CO New York Heart 
Association 
Functional 
Classification of 
Heart Failure 

Functional 
classification of 
heart failure status 

Disease 
specific- 
Congenital 
Heart 
Disease 

Yes All Patient Hergenroeder 
201823 

CO Body Mass 
Index (BMI) 

Differences in body 
mass index across 
time 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Okumura 2014 
31 
Peeters 201932 
Levy-Shraga 
201656 
Skov 201833 
Craig 200734 
Testa 201967 
Schutz 201969 

CO Pulmonary 
Functioning 

Change in 
pulmonary 
functioning (forced 
expiratory volume 
(FEV1)) over time 
and forced vital 
capacity 

Disease 
specific-
Cystic 
Fibrosis 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Peeters 201932 
Skov 201833 
Craig 200734 

CO Acute 
pulmonary 
exacerbations 

Use of antibiotics 
(yes/no), frequency 
over time 

Disease 
specific-
Cystic 
Fibrosis 

Yes Transfer of 
Care/Ongoin
g Care  

Patient Peeters 201932 

CO HbA1c Measure of how 
well controlled your 
blood sugar is over 
a period of time, 
measured at 
various time points 
across studies 

Disease 
specific-
diabetes 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Cadario 2009 
Weigensberg 
2018 
Sequeira 2015  
Levy-Shraga 
2006 
Pyatak 2017 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

CO Severe 
Hypoglycemia 

Requiring 
assistance and/or 
change in mental 
status, evaluated at 
varying time-points 
throughout studies 

Disease 
specific-
diabetes 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Cadario  2009 
Weigensberg20
18 
Sequeira 2015 
Levy-Shraga 
2016 
Pyatak 2017 
Van 
Wallenghem 
2008 
 
 

CO HIV Viral Load HIV RNA measured 
as the number of 
HIV copies/ml of 
blood 

Disease 
specific-
HIV 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Continisio 
202060 

CO CD4+ Count Number of CD4+ 
cells/mm3 of blood 

Disease 
specific-
HIV 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Continisio 
202060 

CO Physician 
Global 
Assessment 
(PGA) 

Physician-based 
categorization of 
clinical disease 
activity (i.e., 
quiescent, mild, 
moderate or severe 
disease) 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Gray 201964 
Shaw 2007 
175 

CO Laboratory 
Panel 

Laborartory values 
for at least one: 
hemoglobin (Hb), 
hematocrit (Htc), C-
reactive-protein 
(CRP), albumin, 
platelet counts 
(PLT) and 
erythrocyte 
sedimentation rate 
(ESR), blood urea 
nitrogen (BUN), 
Creatinine, 
tacrolimus, 
cyclosporine, 
bilirubin aspartate 
aminotransferase 
(AST), alanine 
aminotransferase 
(ALT) 

General 
and 
Disease 
specific 
(tests 
varied by 
study) 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Otto 201965 
Shaw 2007175 
Hill 201986 
Annunziato 
2015114 
Fredericks 
2015119 
Pape 2013116 
Remorino 
2006120 
Prestidge 
2012123 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

CO Disease Activity 
During Transfer 

Measured by global 
physician 
assessment in four 
categories 
(remission, mild, 
moderate and 
severe) 
dichotomised as 
being active 
(moderate or 
severe) or 
not (remission or 
mild) 
 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sattoe 202066 

CO Crohn's 
Disease 
Activity Index 
(wPCDAI), 

Measures disease 
activity for Crohn’s 
Disease 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sattoe 202066 
Testa 201967 

CO Paediatric 
Ulcerative 
Colitis Activity 
Index (PUCAI) 

Measures disease 
activity for Crohn’s 
Disease 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sattoe 202066 
Testa 201967 

CO Partial MAYO 
Score (pMAYO) 

Measures disease 
activity for Crohn’s 
Disease 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Testa 201967 

CO Relapse Defined as whether 
young people had a 
relapse in the year 
before transfer 
or after transfer 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sattoe 202066 

CO Multidimensiona
l Fatigue 
Inventory (MFI-
20) 

Inventory to 
assess degree 
of fatigue 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Hilderson 
201676 
 

CO Childhood 
Health 
Assessment 
Questionnaire 
(CHAQ) 

Assesses 
functional status 
from good to 
poor 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Hilderson 
201676 
Shaw 2007175 
Relas 201982 

CO Deteriorating 
Kidney Function 

Defined as 
increase in 
serum creatinine 
concentration of 
over 50%  

Disease 
Specific- 
Solid Organ 
Transplant 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Kosola  2019112 

CO Paris 
Classification of 
Ulcerative 
Colitis 

Extension of 
inflammation 
and disease 
severity 
evaluation for 
ulcerative colitis 

Disease 
Specific- 
IBD 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Schutz 201969 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

CO Estimated 
Glomerular 
Filtration Rate 
(eGFR) 

Measures level 
of kidney 
function 

Disease 
specific- 
kidney 
disease 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Weitz 2015126 
McQuillan 
2015125 

CO Acute Rejection Rejection of a 
transplanted 
organ 

Disease 
specific-
solid organ 
transplant 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Weitz 2015126 
Harden 2012124 
Pape 2013116 
Remorino 
2006120 
Prestidge 
2012123 

HBWS Hospital Anxiety 
and Depression 
Scale 

14 items 
exploring 
depression and 
anxiety in the 
last two weeks 

General Yes All Patient Scaldaferri 
202068 

HBWS Smoking Assessment of 
smoking status 

General Unknown All Patient Testa 201967 

TCA Receipt of 
Healthcare 
Transitions 
Services 

Receipt of 4 
Adolescent Health 
Measurement 
Initiative indicators 
for HCTS receipt 
including: 1) 
discussing the 
switch to a doctor 
who treats adults if 
necessary, 2) 
discussing 
changing health 
care needs as an 
adult, 3) planning 
how to get or keep 
insurance coverage 
as an adult, and 4) 
encouragement by 
the doctor for the 
child to take age-
appropriate 
responsibility for 
his/her health. 

General Unknown Transition 
Readiness/ 
Planning 

Patient Rast, 2018164 

TCA Number of 
healthcare visits 
at a specialty 
clinic 

Number of routine 
diabetes clinic 
visits, including 
both pediatric and 
adult (Sequeira 
2015) 
 
Number of visits 
over a 12 month 
visit where 
hemoglobin A1c 
was taken (Pyatak 
2017) 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sequeira 201546 
Pyatak 201754 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TCA Medication 
adherence 

Adherence to 
prescribed 
medications as 
reported by 
patient to the 
provider 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Allemang 
2019101 
Annunziato 
2013113 
Annunziato 
2015114 
Anton 2019115 
Fredericks 
2015119 
Le Marne 
2019157 
Pape 2013116 

TCA Basel 
Assessment of 
Adherence to 
Immunosuppres
sive 
Medications 

Self-reported 
scale to 
measure 
adherence in 
transplantation 

Disease 
specific- 
solid organ 
transplant 

Yes Transfer of 
Care/Ongoin
g Care 

Patient Michaud 2019121 

TCA SWISS HIV 
Cohort Study 
Adherence 
Questionnaire 
(SHCS-AQ) 

Evaluates 
medication 
adherence as 
adherent or non-
adherent 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Hilderson 
201676 
 

TCA Adherence to 
Medications to 
manage IBD 

Use of disease 
specific 
medications such 
as: 
aminosalicylates, 
corticosteroids; 
immunomodulators; 
biologicals/biosimil
ar, 
nutritional therapy, 
mesalazine, 
steroids, 
azathioprine, 
methotrexate, 
5ASA, thiopurines, 
anti-TNF 

Disease 
Specific- 
IBD 

Unknown Transfer of 
Care/Ongoin
g Care 

Patient Sattoe 202066 
Testa 201967 
Schutz 201969 
Cole 201571 
Fu 201772 

TCA Medication 
Adherence 
Rating Scale 
(MARS-5) 

5-item scale to 
assess self‐
reported adherence 
to medical 
treatment 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Peeters 201932 
Sattoe 202066 

TCA Use of 
recommended 
resources and 
referrals 

Nurse documented 
use of 
recommended 
transition resources 
and referrals 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Seeley 2017130 

TCA Medication 
Adherence 
Questionnaire 
(MAQ) 

Assesses self-
reported 
medication 
adherence 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Tong 201585 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

TCA Patient 
Assessment of 
Problems with 
the Heart 
Transplant 
Regimen 

Measures 
adherence to 15 
components of the 
heart transplant 
medical regiment 

Disease 
specific-
solid organ 
transplant 

Yes Transfer of 
care/ongoing 
care 

Patient Grady 2018118 

TCA Non-adherent 
behavior 

Composite 
measure of self-
reported 
medication non-
adherence, non-
attendance at 
clinic, non-
attendance for 
blood work visits, or 
undetectable 
calcineurin inhibitor 
levels 

Disease 
specific-
solid organ 
transplant 

Unknown Transfer of 
care/ongoing 
care 

Patient McQuillan 
2015125 

TCA Transition 
Yourself Score 

Composite of 
adherence to visits 
at the 
gastroenterology 
outpatient clinic, 
adherence to 
medication and 
qualitative 
evaluation of 
transition by the 
patient 

Disease-
specific 
IBD 

Unknown Transfer of 
care/ongoing 
care 

Patient van den Brink 
201970 

EC Waiting Time 
from Pediatric to 
Adult Services 

Waiting time for 
transition from 
pediatric to adult 
services 

General Unknown Transfer of 
Care 

Patient Moosa 2015161 

EC Lost to Follow-
up/Drop out 

Percentage of 
individuals who 
were lost to 
transition services 
or dropped out of 
the program, 
measured in 
various ways 

General Unknown Ongoing 
Care 

Patient Moosa 2015161 
Van 
Wallanghem 
2008 53 
Allemang 
2019101 

EC Patient-Initiated 
Health Care 
Communication
s 

Frequency and 
mode of 
communication 
between 
adolescents and 
the healthcare 
system 

General  Unknown All Patient Huang 201413 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

EC Time between 
last pediatric 
and first adult 
care visit 
(Actual and 
Recommended) 

Number of 
months/days 
between the last 
pediatric visit and 
first adult visit 
(actual number of 
months and 
recommended 
number of months), 
slight variations in 
measurement 
across studies 

General Unknown Transfer of 
Care 

Patient Hergenroeder 
201823 
Cadario 200945 
Disabato 
2015159 

EC Excess time 
between 
pediatric and 
adult care 

Time interval (in 
months) between 
the final pediatric 
visit and the first 
adult visit, minus 
the recommended 
time interval. 
Recommended 
time interval was 
defined as the 
interval suggested 
by the specialist at 
the final pediatric 
visit 

General Unknown Transfer of 
Care 

Patient Mackie 201824 

EC No-show at first 
appointment in 
adult care 

Indicator of whether 
someone no-
showed for their 
first appointment in 
adult care (yes/no) 

General Unknown Transfer of 
Care 

Patient Peeters 201932 

EC Scheduled 
Consultation 

Number of 
scheduled 
consultations with 
adult providers per 
year 

General Unknown Transfer of 
Care 

Patient Peeters 201932 

EC Entry into adult 
services 

Percentage of 
eligible patients 
who have entered 
or ‘successfully 
transitioned’ into 
adult services, with 
slight variations in 
definitions across 
studies 

General Unknown Transfer of 
Care 

Patient Cadario 200945 
Jensen 201591 
 

EC Visit Attendance Attending a 
threshold of 
disease specific 
visits per year 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Downing 
2013143 
Levy-Shraga 
201656 
Cole 201571 
Fredericks 
2015119 
White 201744 
Spaic 201947 
Butalia 2020177 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

EC Social Work 
Referral 

Indicator of whether 
an order has been 
placed for a 
transition social 
work consultation 

General Unknown Transfer of 
Care 

Provider Disabato 
2015159 

EC Cystic Fibrosis 
Transition 
Questionnaire 
(CFTQ) 

Assesses post-
transition patient’s 
participation in 
each step of the 
transition program 

General  Unknown Transfer of 
Care 

Patient Craig 200734 

EC Successful 
Transition 

Completion of three 
meetings in a 
transition clinic 

General Unknown Transfer of 
Care  

Patient Scaldafeeri 
202068 

EC Beliefs about 
Medicine 
Questionnaire 
(BMQ) 

17-question tool 
evaluating patient 
opinions on 
medical therapy 

General Yes All Patient Fu 201772 

EC Wake Forest 
Trust in the 
Medical 
Profession 
Scale 

5-item scale 
evaluating trust in 
their doctors and 
medical 
professionals 

General Yes Transfer of 
Care/Ongoin
g Care 

Patient Rodgers-
Melnick 201999 

EC Adherence to 
Recommended 
Care 

Extent to which 
individual’s 
behavior coincides 
with medical or 
prescribed health 
advice 

General Unknown Transfer of 
Care/Ongoin
g Care 

Patient Rodgers-
Melnick 201999 

SEC Client 
Satisfaction 
Questionnaire 
(ZUF-8) 

8 items measuring 
satisfaction with the 
program 

General Yes All Patient Dingemann 
2017144 
Spaic 201947 

SEC Satisfaction with 
Health Care 
(CHS-SUN) 

41-items measuring 
provision and 
satisfaction with 
care 

General Yes All Patient Schmidt 2016141 

SEC Patient 
Assessment of 
Chronic Illness 
Care (PACIC) 

20 question, self-
report that asks 
about patient 
activation, delivery 
system design, 
goal setting, 
problem solving 
and follow-up 
and/or coordination 
in the last 6 months 

General Yes All Patient Lemke 201811 

SEC Client 
Perceptions of 
Coordination 
Questionnaire 
(CPCQ) 

31 question 
assessment asking 
about how often 
aspects of care 
were experienced, 
perceptions of care 
and preferences for 
care 

General Yes All Patient Lemke 201811 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

SEC Utility, Impact 
and Use of 
Intervention 

Likert scales used 
to assess use,  
Utility (organization, 
ease of use, ease 
of understanding, 
and 
relevance) and 
impact (several 
domains of self-
management) 
of an intervention 

General Unknown All Patient Gorter 201512 

SEC Mind the Gap Measures the 
difference or ‘gap’ 
between a young 
person’s ideal 
service and the 
service they have 
received (with 
subdomains for 
management of the 
environment, 
provider 
characteristics and 
process issues) 

General Yes All Patient Sattoe 202066 
Shaw 2007175 
 

 On Your Own 
Feet Transfer 
Experiences 
Scale (OYOF‐
TES) 

Examines 
experiences across 
two domains: 1) 
organization of 
health care related 
to transition and 2) 
satisfaction with 
preparation to 
transfer 

General Yes Transfer of 
Care 

Patient Peeters 201932 
Sattoe 202066 

SEC Trust in 
Healthcare 
Providers 

Measure of trust of 
pediatric and adult 
healthcare 
providers 
measured on a 10-
point scale 

General Unknown All Patient Peeters 201932 

SEC American 
Consumer 
Assessment of 
Health Plan 
Surveys 
“Patient-
Centeredness” 
Subscale 
(CAHPS) 

Perceived patient-
centeredness of 
care as measured 
by the patient-
centeredness 
subscale of the 
CAHPS survey 

General Yes All Patient Peeters 201932 
Sattoe 202066 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

SEC Transition Care 
Experience 

Participants 
reported their 
experience with the 
following domains: 
(i) the medical 
care during the 
transition period; (ii) 
insulin 
prescriptions; (iii) 
frequency of 
physical 
examinations; (iv) 
assessment of 
glycaemia tests; 
(v) retinal and foot 
screening; (vi) 
number of HbA1c 
determinations and 
microalbuminuria 
tests for year; and 
(vii) the last 
changes in insulin 
therapy (self-made 
or proposed by a 
general practitioner 
or an 
endocrinologist). 
Patients’ feeling 
about their diabetes 
care in 
PDS and their 
transition was also 
investigated 
(summarized as an 
overall qualitative 
judgement: good, 
sufficient, or bad). 

Disease 
specific- 
diabetes 

Unknown All Patient Cadario 200945 

SEC Satisfaction with 
knowledge, 
skills and 
comfort with 
current 
transition 
practice 

10-item survey 
rated on a 5-point 
Likert scale to 
assess individual 
satisfaction with 
knowledge, skills 
and comfort of 
transition practices 

General Unknown Transfer of 
Care 

Provider Disabato 
2015159 

SEC Satisfaction with 
Care 

Survey to assess 
satisfaction with 
care received 

General 
and 
disease 
specific 

Unknown All Patient Pape 2013116 
Remorino 
2006120 
Belair 2011122 

SEC Satisfaction with 
Transition 

Self-reported 
satisfaction with 
transition process 

General Unknown Transfer of 
Care 

Patient Sattoe 202066 
Nair 2017139 
Jensen 201591 
Craig 200734 
Vanelli 200452 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

SEC Satisfaction with 
Rheumatology 
Care 

22-27 item 
measure about the 
physical 
environment, clinic 
procedures, 
relationships with 
healthcare 
personnel, 
information and 
support 

Disease 
specific- 
JIA 

Unknown Transfer of 
Care 

Patient McDonagh 
200778 

PH Perceived 
Stress Scale 

Assesses an 
individual’s 
perception of stress 
within the last 
month 

General Yes All Patient Weigensberg 
201850 
Pyatak 201754 
Pyatak 201451 

PH Patient Health 
Questionnaire-9 

9-tiem depressive 
symptom severity 
index 

General Yes All Patient Weigensberg 
201850 
Pyatak 201754 
Pyatak 201451 

PH General Well-
Being Index 

Measures 
psychosocial well-
being 

General Yes All Patient Weigensberg 
201850 

PH PARS III 
Subjective Well-
being 

28 items measuring 
peer relations, 
dependency, 
hostility, 
productivity, 
anxiety-depression 
andwithdrawal. 

General Unknown All Patient Betz 2010132 
 

PH Arizona 
Integrative 
Outcomes 
Scales 

Single-item visual 
analogue scales 
measuring a 
person’s global 
state of physical, 
emotional and 
spiritual well-being 
in the last 24 hours 
and 30 days 

General Yes All Patient Weigensberg, 
201850 
Pyatak 201754 
Pyatak 201451 

PH Satisfaction with 
Life Scale 

5-item global life 
satisfaction 
measure 

General Yes All Patient Weigensberg 
201850 
Pyatak, 201754 

PH Psychological 
General Well-
Being (PGWB) 
Index 

22-item instrument 
to assess general 
well-being across 
six domains: 
anxiety, depressed 
mood, positive well-
being, self-control, 
general health and 
vitality 

General Yes All Patient Continisio 
202060 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

PH Multidimensiona
l Self-Esteem 
Test (TMA) 

25-item 
questionnaire for 
self-esteem 
assessment in six 
areas (personal, 
school, emotional, 
skills, family and 
body) 

General Yes All Patient Continisio 
202060 

PH Visual analog 
scale- global 
and pain 

Visual analog 
scales to assess 
general well being 
and pain 

General Unknown All Patient Shaw 2007175 

PH Harter Self-
perception 
Profile 

36-item scale 
measuring 
scholastic 
competence, 
athletic 
competence, social 
competence, 
physical 
appearance, and 
behavioral conduct 

General Yes All Patient Steinbeck 
2015178 

RU Hospitalization/I
npatient Days 

Hospitalizations 
one year after 
transfer to adult 
center (Okumura, 
2014); 
Hospitalizations in 
the three year 
period before and 
after the 18th 
birthday (Williams 
2020) plus other 
timeframes 

General Unknown Ongoing 
Care 

Patient Okumura 201431 
Williams 202048 
Sequeira 201546 
Pyatak 201754 
Testa 201967 
Cole 201571 
Fredericks 
2015119 
Pape 2013116 
Remorino 
2006120 

RU Hospitalization 
Related to the 
Condition 

Number of 
hospitalizations 
related to the 
individual health 
condition, 
measured at 
various time points 
across studies 

General Unknown Ongoing 
Care 

Patient Peeters 201932 
Van 
Wallenghem 
200853 

RU Diabetes-
related use of 
paramedics 

Number of 
instances of 
diabetes-related 
use of paramedics 

Disease-
specific- 
Diabetes 

Unknown Ongoing 
Care 

Patient Sequeira 201546 

RU Emergency 
Department 
Visits 

Number of 
emergency 
department visits 

General Unknown Ongoing 
Care 

Patient Sequeira 201546 
Pyatak 201754 
Van 
Wallenghem 
200853 

RU Length of 
Hospitalization 

Length of 
admission to 
discharge from 
hospital 

General Unknown Ongoing 
Care 

Patient Otto 201965 
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Domain Measure Measure 
Description 

Disease 
Specific 
Vs. 
General 
Transition 
Measure? 

Validated 
Measure? 

Got 
Transition 
Element 

Measure 
Target 
(Patient, 
Caregiver, 
Provider) 

Studies 
Utilizing 
Measure 

RU Reason for 
Hospitalization 

Reasons for 
admission were 
categorized, 
as follows: (1) 
acute flare, (2) 
emergency 
surgery, (3) elective 
surgery (e.g., seton 
insertion), and (4) 
elective procedures 
and investigations 
(i.e., disease-
reassessment, 
infusion, and 
planned 
colonoscopy). 

Disease 
specific- 
IBD 

Unknown Ongoing 
Care 

Patient Otto 2019179 

RU Number of 
outpatient visits 

Number of 
outpatient visits 
overall or for a 
condition 

General Unknown Ongoing 
Care 

Patient Testa 201967 
Schutz 201969 

RU Number of 
surgeries 

Number of 
surgeries for a 
given condition 

Disease 
specific-
IBD 

Unknown Ongoing 
Care 

Patient Testa 201967 
Schutz 201969 
Cole 201571 

OTH Performance 
score 

Performance score 
along three 
transitional 
domains: medical, 
educational/vocatio
nal, and 
independence/sepa
ration/identity  

Disease 
specific- 
epilepsy 

Unknown Transition of 
care/ 
Ongoing 
Care 

Patient Geerlings 
2016180 

Acronyms: TR=Transition Readiness; QOL=Quality of Life; MT=Mortality; MB=Morbidity; CO=Clinical Outcomes; 
HBWS=Health Behaviors and Wellness Screenings; TCA=Treatment or Care Adherence; EC=Engagement in Care; 
SEC=Satisfaction or Experience with Care; PH=Psychosocial Health; RU=Resource Utilization; OTH=Other; 
IBD=Inflammatory Bowel Disease; JIA=Juvenile Idiopathic Arthritis; HIV=Human Immunodeficiency Virus 
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