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A B S T R A C T

Purpose: Structured HCT models addressing planning, transfer, and integration into adult care for adolescents and 
young adults with childhood-acquired chronic conditions are becoming more prevalent. However, consensus on 
outcome measures to assess health care transition (HCT) interventions particularly for intellectual and devel
opmental disabilities (IDD) population is lacking. This scoping review identified potential HCT outcome mea
sures for young adults (aged 18–26) with IDD using the Quadruple Aim Framework.
Methods: On August 6, 2021 and April 27, 2023, Medline Ovid, Embase, Web of Science, PsycINFO, and Cochrane 
databases were searched using the terms “young adult,” “intellectual disability,” “developmental disability, 
“cognitive dysfunction,” “autism,” “cerebral palsy,” “spina bifida,” and “transition to adult care.” Searches were 
limited to publications in English and published from 2000 to present. Observational and experimental (quali
tative or quantitative) studies were included if participants were young adults (median/mean ages 18–26) with 
IDD (Autism, cerebral palsy, Down syndrome, spina bifida, or other IDD-related conditions) and study outcomes 
addressed one of the Quadruple Aim domains (population health, patient/family experience, cost/utilization, 
and healthcare provider/caregiver experience). Studies were excluded if participants had attention deficit/hy
peractivity disorder or learning disability only, if outcomes were primarily educational or vocational, or if 
publications were reviews, abstracts, or not in English.
Results: One hundred and three articles were included data extraction. Articles were categorized under the 
Quadruple Aim domains: Population Health (43), Patient/Caregiver Healthcare Experience included (23), Cost/ 
Utilization (24), and Healthcare Provider/Caregiver Experience (15). Most articles were observational and uti
lized a variety of assessments or internally developed questions as measures.
Conclusions: While studies describing HCT outcomes for the IDD population are limited and measures are 
inconsistent, studies pertaining to Quadruple Aim outcomes identified in this review can further direct efforts 
towards consensus and standardization of HCT outcome measures to address the needs of individuals with IDD, 
their families, and caregivers/providers.

1. Introduction

Intellectual and/or developmental disabilities (IDD) are a group of 
conditions associated with impairment in cognitive, physical, learning, 

language, or behavior areas. These conditions are congenital or begin 
during the developmental period and impact daily function usually 
throughout a person’s lifetime.1,2 Examples of congenital or genetic IDD 
diagnoses include autism spectrum disorder (ASD), genetic conditions 
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such as Down syndrome (DS) or Fragile X, and perinatal/congenital 
conditions such as cerebral palsy (CP) and spina bifida (SB). Individuals 
with IDD have a spectrum of behavioral, medical, adaptive, and 
home/community support needs depending on their cognitive ability, 
behavior concerns, mobility impairment, and/or medical complexity.

IDD-related congenital diagnoses were previously considered pedi
atric conditions, but with advancements in pediatric care, technology, 
and community support, many individuals with IDD are living well into 
adulthood.3 Amongst young adults ages 18–44 surveyed in the United 
States in 2016, approximately 16 % had a disability in hearing, vision, 
cognition, mobility, self-care, or independent living with 10.6 % having 
a cognitive disability.4 Unfortunately, adults with IDD have worse 
health outcomes compared to their peers without IDD including a more 
sedentary lifestyle, inadequate emotional support, increased chronic 
health conditions, lower preventive care rates, and higher acute care 
use. 4–7

Health Care Transition (HCT) is “the process of moving from a child/ 
family-centered model of health care to an adult/patient-centered model 
of health care, with or without transferring to a new clinician. It involves 
planning, transfer, and integration into adult-centered health care.”8

The HCT process not only refers to the successful transfer of patients 
from a pediatric healthcare system to and adult healthcare system but 
the assurance that adolescents and young adults have access to appro
priate medical and behavioral healthcare and community supports to 
optimize their health and wellbeing and avoid preventable exacerba
tions and complications throughout this transition.9,10 Thus, imple
mentation of a high-quality HCT process should result in improved 
health outcomes. While objectives and tools have been developed to 
support clinics in implementing the HCT process, consensus is lacking on 
the definition of high quality HCT and what health-related HCT out
comes should be measured, particularly true for the IDD population.9

The Triple Aim framework describes target outcome domains to improve 
care including population health, patient experience, and cost reduction 
and has been suggested as an framework for measuring HCT outcomes 
for those with chronic conditions from childhood.10 In 2014, the Triple 
Aim framework was revised to the Quadruple Aim to also include a 
healthcare provider experience domain, however the Quadruple Aim 
has not yet been applied to HCT.11

This scoping review aimed to conceptualize potential HCT outcome 
measurements particularly for young adults (ages 18–26) with IDD using 
the Quadruple Aim framework. 12,13 A preliminary search of MEDLINE, 
the Cochrane Database of Systematic Reviews and JBI Evidence 

Synthesis was conducted, and no current or underway systematic re
views or scoping reviews on the topic were identified. Outcome mea
sures identified may be useful to evaluate structured HCT interventions 
and guide quality improvement initiatives specifically for youth with 
IDD.

2. Methods

This scoping review was conducted in accordance with the JBI 
methodology for scoping reviews to answer the question: what 
Quadruple Aim HCT outcome measures or concepts are described in 
published studies for young adults with IDD?14.

2.1. Article inclusion criteria

2.1.1. Concept
Authors categorized HCT outcome subdomains under each 

Quadruple Aim Framework Domain based on the previously published 
HCT Triple Aim domains and the Transitions of Care From Pediatric to 
Adult Services for Children With Special Healthcare Needs Research 
Protocol and Systematic Review (Fig. 1).10,15 As there are fewer HCT 
studies for the IDD population, studies describing Quadruple Aim out
comes for young adults with IDD, but not explicitly describing HCT were 
included, and the authors were more inclusive IDD diagnoses that result 
in adaptive impairment (cognitive or physical) due to a congenital or 
genetic condition and begin in the developmental period (e.g. neurofi
bromatosis and smooth muscle atrophy, etc.).

2.1.1.1. Quadruple aim population health domain. The Population 
Health Domain describes a range of health outcomes for a specific 
population.16 The population may be defined geographically, as mem
bers of a specified insurance provider, or by a specific condition. Mea
sures in this domain may include condition-specific biological markers 
(e.g., hemoglobin a1c for Diabetes Mellitus) and condition-specific 
screening measures (e.g., annual eye and foot screening exams for Dia
betes Mellitus), general health and preventive care measures (e.g., 
obesity and smoking rates) and age/risk-factor screenings (e.g., mam
mograms or colon cancer screening), mortality rates, mental/emotional 
health measures (e.g., depression and anxiety screenings), and general 
or condition specific health-related quality of life (QOL) measures.16 For 
those with IDD, condition-specific biological markers are rare, however, 
condition-related functional and behavioral impairment measures are 

Fig. 1. Quadruple Aim Domains and Sub-Domains for Healthcare Transition.

E. Fremion et al.                                                                                                                                                                                                                                Health Care Transitions 2 (2024) 100067 

2 



important to include as they may modify community participation, in
dependent living, mental health, and QOL outcomes.17–19 Also impor
tant to HCT are condition-related self-management, transition readiness 
assessments, and medical/adaptive assistance need assessments as these 
measures help determine support needs.20

2.1.1.2. Quadruple aim patient/family experience domain. Patient expe
rience encompasses the range of interactions that patients have with the 
healthcare system including communication, access, information and 
decision sharing, and self-management support.21 Such interactions take 
place with medical staff and medical providers in outpatient and inpa
tient facilities as well as managed care organizations, home health care 
staff, supply/equipment companies, and other ancillary services. For 
those with IDD, their family caregivers experience these interactions 
along with their loved-one with IDD. Individuals with IDD often require 
increased healthcare services throughout their lives and have notable 
health disparities.22–24 Thus, understanding barriers and facilitators to 
care access and identifying strategies for effective communication with 
patients and families is important, and can guide interventions to 
improving patient experience in both pediatric and adult systems, 
particularly as they transition to adult care.25–27

2.1.1.3. Quadruple aim cost/utilization domain. The Quadruple Aim 
framework strives to optimize health while reducing per capita costs of 
care for the benefit of communities while optimizing utilization, and 
getting the right care at the right time.11 Understanding how healthcare 
systems are utilized by the IDD population, disparities in meeting gen
eral healthcare effectiveness measures, and the drivers of utilization 
patterns (e.g., reasons for emergency room utilization for chronic care 
condition or behavioral exacerbations) can facilitate improvement 
strategies to decrease high-cost, emergent healthcare utilization, and 
improve access to timely outpatient care.28–36

2.1.1.4. Quadruple aim provider experience domain. As healthcare pro
vider burnout and lack of care team wellbeing have been associated with 
poorer patient experience and health outcomes, the need to include 
provider experience as a healthcare quality outcome became evident.11

Developing team-based communication strategies and workflows as 
well as having adequate and involved staff have shown to improve 
medical provider experience.

2.1.1.5. Family caregiving experience. While not typically included in 
the Quadruple Aim Framework, family caregivers are essential to 
providing for the on-going medical and daily living support needs of 
individuals with IDD, it is important to consider the family caregiving 
experience.37,38 This aspect of the caregiver’s experience is different 
from the second domain of patient/family experience in which they are 
interacting with the healthcare system with and on behalf of their 
loved-one with IDD as under additional domain. This concept refers to 
the family caregiver’s wellbeing as they fulfill their role in providing 
medical, behavior, and adaptive living support in the home and com
munity setting for their adult loved-one with IDD.

2.1.2. Context
International studies in all geographic and setting areas (clinic and 

community) were included. We excluded participants solely with ADHD 
who can also be categorized as having an IDD diagnosis as this popu
lation often requires less decision-making and daily activity support 
compared to those with congenital or early-childhood IDD diagnoses. As 
this review is primarily focused on HCT, studies solely describing 
educational/vocational outcomes without reference to Quadruple Aim 
health outcomes were excluded.

2.1.2.1. Participants. Studies with participants (n = 5 or more) of 
young adults (including age range or mean/median age between 18–26 

years) 39 with congenital or genetic IDD-related diagnoses or their par
ents, caregivers, and/or health providers were included. 2 This review 
included only the young adult age group to focus on HCT outcomes 
rather than HCT planning measures.

2.1.2.2. Types of sources. Original articles published in English from 
2000 to April 2023 in peer-reviewed journals with experimental and 
quasi-experimental study designs including randomized controlled tri
als, non-randomized controlled trials, before and after studies, and 
interrupted time-series studies, as well as, analytical observational 
studies including prospective and retrospective cohort studies, case- 
control studies and analytical or descriptive cross-sectional studies 
were considered for inclusion. Qualitative interviews and focus groups 
were also included as these designs are commonly used to describe HCT 
experience. Reviews, conference abstracts, and opinion articles were 
excluded.

2.2. Article selection

2.2.1. Search strategy
Medline Ovid, Embase, Web of Science, PsycINFO, and Cochrane 

databases were searched to identify articles on the topic and medical 
librarian assisted in developing the search strategy and conducting the 
search. The strategy was initially created in Medline Ovid using MeSH 
terms as well as keywords and phrases (see Appendix 1). Search terms 
used were “young adult,” “intellectual disability,” “developmental 
disability, ”cognitive dysfunction,” “autism,” “cerebral palsy,” “spina 
bifida,” “spinal dysraphism,” and “transition to adult care.” The refer
ence lists of included articles were also screened for additional studies. 
The first database search conducted August 6, 2021 yielded 3705 re
sults. A second database search to update publications was done April 
24, 2023 and yielded 182 additional articles.

2.2.2. Study/Source of evidence selection
Following the search, all identified citations were collated and 

uploaded into Rayyan and duplicates removed.39 Titles and abstracts 
were screened by two independent reviewers for assessment against the 
inclusion criteria for the review. Potentially relevant sources were 
retrieved in full, and their citation details imported into an excel. The 
full texts of the selected citations were assessed against the inclusion 
criteria by two independent reviewers, and reasons for exclusion were 
recorded. Any disagreements between the reviewers at each stage of the 
selection process were resolved through discussion, and/or with an 
additional reviewer.

2.2.3. Data extraction
Data were extracted from the articles by two or more independent 

reviewers for each domain including specific details about the partici
pants, concept, context, study methods, and key findings relevant to the 
review questions.

2.2.4. Data analysis
As this is a scoping review, critical appraisal of individual sources of 

evidence was not conducted. Categorization of articles into Quadruple 
Aim domains and HCT subdomains was determined by two reviewers. 
Any disagreement was discussed and resolved with an additional 
reviewer.

3. Results

After de-duplication, 2556 articles were screened from both 
searches, and 247 were assessed for eligibility with full text review. One 
hundred and three articles were included for domain categorization and 
data extraction. Two articles were considered relevant to both the 
Population Health and Cost/Utilization domains.34,40 The results of the 
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search and the study inclusion process were documented in the 
Preferred Reporting Items for Systematic Reviews and Meta-analyses 
extension for scoping review (PRISMA-ScR) flow diagram (Fig. 2).41

3.1. Population health

Forty-three articles were categorized under the Population Health 
domain (Table 1). Of these, 34 were quantitative and nine were quali
tative studies from Australia, Belgium, Canada, Scotland, South Korea 
and the United States. Eleven described condition-related health out
comes for young adults: three for ASD,42–44 five for CP,43–47 three for 
SB,48–50 and one for spinal muscle atrophy.51 Two described general 
health outcomes52–54 and nine described mental health outcomes.44,52, 

55–62 Seven described quality of life outcomes,49,51,59,61,63–65 six dis
cussed self-management,50,63,66–69 and 11 described independent living 
outcomes. 46,54,59,65,71–77.

Regarding the general health subdomain, Hoyle et. al found that 
individuals who were transition age with IDD were likely to be obese, 
have a sedentary lifestyle, smoke, and have diabetes;53 while McLeod 
found that those with ASD in college had lower rates of sleep deprivation 

and drinking compared to their peers.52 Regarding studies describing 
health concerns within IDD populations, Williams found that fatigue and 
sleep problems were common in those with ASD, particularly females.43

Davignon and Liu noted that infections, obesity, allergies, gastrointes
tinal, and musculoskeletal problems were common health concerns for 
transition-aged youth wtih ASD.34,60 Lui and McDermott also found that 
epilepsy was a common health concern for those with Fragile X, ASD, ID, 
and CP.34,40 Jacobson also found that individuals with CP had high rates 
of fatigue and sleep problems, but increased physical activity was 
associated with decreased fatigue.46,54 Additionally, pneumonia, 
gastrointestinal problems, fractures, and urinary tract infections were 
common admission diagnoses in CP.47 Pain and mobility impairment 
significantly impacted quality of life and independence for those with CP 
and SB.65,70,71 Accordingly, those with CP were found to have increased 
medication use, particularly psychotropics and analgesics, with age.72

Importantly for young adult with SB, skin ulcers were associated with 
lower self-management, higher motor impairment, and higher hospi
talization rates mortality. 48

Regarding the mental health subdomain, increased rates of anxiety 
and depression were reported in several IDD populations.43,44,52,60,62,63, 

Fig. 2. PRISMA-ScR flow diagram. *Two articles were considered applicable to both Population Health and Cost/Utilization.
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Table 1 
Population Health Outcomes for HCT for Young Adults with IDD (Quantitative).

Author Last Name 
(Date)

Population Concept/Aim Context Study Design Measures Key Findings Outcome Subdomain/s

Alriksson-Schmidt 
(2014)

CPAge: M 20.6 
(n = 106)

Describe the living arrangements, 
educational or occupational status, 
and use of personal assistance in 
young adults with CP.

Community, 
Sweden

Cross- 
sectional

Mobility: GMFCS, MACS GMFCS was associated with independent 
living, use of assistance, and employment.

Independent living

Anderson (2014)
ASDAge: M 23 
(n = 605)

Examine the prevalence and 
correlates of living arrangements 
among post-secondary young adults 
with ASD.

Community, 
USA

Cross- 
sectional

Depression: Glasgow Depression Scale 
for people with a Learning Disability

Those with ASD were less likely to live 
independently compared to those with 
learning disabilities or emotional 
concerns.

Independent living

Austin (2018)
IDAge: 18 − 30 
(n = 55)

Assess predictors of anxiety and 
depression in young adults with ID.

Community, 
Australia

Cross- 
sectional

Depression: Glasgow Depression Scale 
for people with a Learning 
DisabilityAnxiety: Glasgow Anxiety 
Scale-IDCoping: Brief Cope self-report, 
Other: Hopelessness scale for children, 
internally developed survey for 
achievement.

Insight was the strongest predictor of 
anxiety, and maladaptive coping skills was 
the strongest predictor of depression.

Mental health

Bellin (2013)
SBAge: M 22 
(n = 61)

Explore the association between 
multi-level ecological factors and 
psychological symptoms in young 
adults with SB.

Clinics, USA Longitudinal

Depression/Anxiety: HSCL− 25, Other: 
Child Attitude Toward Illness Scale, 
Family APGAR, Patient Assessment of 
ChronicIllness Care

High rates of depression and anxiety. 
Attitudes toward SB and family 
functioning were strongly related with 
depression. Pain was associated with 
anxiety.

Mental health QOL

Bellin (2013) SBAge: M 22 
(n = 48)

Assess changes in QOL over 15 
months and associated factors in 
young adults with SB

Clinics, USA Longitudinal
QOL: World Health Organization QOL- 
BREF versionSelf-management: AMIS 
IIOther: Family APGAR,

SB condition severity and pain were 
associated with decline in QOL. Family 
satisfaction was related to improved QOL.

QOLSelf- 
management

Braun (2006)
IDDAge: 21 − 25 
(n = 635)

Assess the relationship between 
intellectual and physical impairment 
and adult social role acquisition.

Community, 
USA

Cross- 
sectional Internally developed survey

Attaining adult social roles varied by 
impairment type and severity.Activity 
limitations partially mediated the 
relationship between impairment and 
adult social roles. Attendingpostsecondary 
education increased attaining markers of 
adulthood.

Independent living

Brunton (2013)
CPAge M = 19.1 
(n = 10)

Understand the physical experiences 
of youth/young adults with CP

Community, 
Canada

Structured 
interview

Mobility: GMFCS, CFCS, Other: 
Internally developed questions

Themes: fatigue with walking and 
prolonged activity, need to recognize signs 
of fatigue and/or how to adapt activities

Condition-related

Cai (2016) SB Age M 21.5 
(n = 114)

Investigate risk factors associated 
with death among adolescents and 
young adults with spina bifida 
during transition from pediatric to 
adult health care.

State health 
database, USA

Cohort ICD− 9 codes

Death rate 7 % Individuals with skin 
ulcers had significantly higher mortality 
than those without ulcers particularly if 
first ulcer was during adolescence.

Condition-related

Capriola-Hall (2021)
ASD without 
IDAge M 19.74 
(n = 32)

Determine if cognitive behavioral 
therapy-based transition education 
program affects anxiety and 
depression.

Community, 
USA

Randomized 
control

Mental health: Adult Self Report, UCLA 
Loneliness Scale, Difficulties in Emotion 
Regulation Scale, American Institutes for 
Research Self Determination Scale

The cognitive behavioral therapy-based 
transition education program participants 
had significantly greater declines in 
depression, but not anxiety.

Mental Health

Cheak-Zamora 
(2017)

ASDAge M= 19.2 
(n = 27)

Explore health-related 
independenceexperiences of youth 
with ASD and their caregivers

Community, 
USA

Qualitative, 
Interview Internally developed questions

Themes: efforts toward independence, low 
self-efficacy for 
adolescents’independence, and desire for 
independence. There was low 
communication of these desires between 
youth and caregivers.

Independent living

Cheak-Zamora 
(2021)

Caregivers of youth 
with ASD,Youth 
Age M = 18 
(n = 501)

Evaluate youth with ASD’s 
knowledge and care-seeking 
behavior for physical and mental 
health conditions.

Community, 
USA

Qualitative, 
Survey

Internally developed questions

Care-seeking was higher for physical 
health than mental health with severity of 
ASD, IDD, self-care skills predicted ability 
to seek care.

Independent living

(continued on next page) 
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Table 1 (continued ) 

Author Last Name 
(Date)

Population Concept/Aim Context Study Design Measures Key Findings Outcome Subdomain/s

Cheak-Zamora 
(2021)

ASDAge: M 21.3 
(n = 15)

Explore how autistic young adults 
experience and cope with stress 
during the transition

Community 
USA

Qualitative, 
focus group

Internally developed focus group 
questions

Youth with ASD experience a great deal of 
stress with multiple new adult 
responsibilities. Coping mechanisms: 
relaxation techniques, use of technology, 
and friends and family social support.

Independent living

Choi (2021) SBAge M 19.88 
(n = 108)

Identify the transitional educational 
needs of AYAs with SB.

Hospital 
system, South 
Korea

Cross- 
sectional

Self-management: TransitionClinic 
Study Parent/Patient Questionnaire, 
Other: patient demographics, clinical 
characteristics

Educational needs: Health insurance, SB 
related- urinary, nervous system, 
constipation, and work-life management.

Self-management

Davignon (2017)
ASD Age 14 − 25 
(n = 4123)

Describe the frequency of medical 
and psychiatric conditions in ASD.

State health 
database, USA

Cross- 
sectional ICD− 9 codes

34 % of individuals with ASD had a 
psychiatric condition. Common medical 
conditions: infections, obesity, allergies, 
musculoskeletal, and gastrointestinal.

General health 
Mental health

Dicianno (2009) SBAge: M 21.0 
(n = 61)

Determine the relationships between 
mobility and self-management skills, 
psychological health, or quality of 
life.

Multicenter 
clinics, USA

Cross- 
sectional

Internal scale for wheelchair 
useDepression and Anxiety: 
HSC− 25Self-management: Adolescent 
Self-Management and Independence 
Scale IIQOL: World Health Organization 
QOL-BREF version

Full-time wheelchair use was associated 
with reduced QOL. psychological distress 
and problems with self-management were 
prevalent, regardless of mobility status.

QOLSelf- 
management

Dykens(2015) DSAge: M 21 
(n = 49)

Compared psychiatric diagnoses of 
youth with DS to those with other 
IDD

Multicenter 
clinics, USA

Cross- 
sectional

Mental Health: DSM-IV-TR criteria
Psychosis and depression with psychotic 
features were more common in DS, 
especially females.

Mental health

Hantman (2022)

Parents of ASD 
individuals Age of 
ASD individuals M 
19.4(n = 77)

Determine effect of sensory 
sensitivities on the transition 
process.

Community, 
USA

Survey, 
Interview

Internally developed questions, Mental 
health: Parent Rated Anxiety Scale for 
ASD, Aberrant Behavior ChecklistOther: 
Vineland Adaptive Behavior Scales, 
Adolescent/Adult Sensory Profile

All parents believed their children’s 
sensory sensitivities impacted their 
transition to adulthood, developmentally, 
psychologically, socially, and 
managerially. These beliefs did not 
significantly differ by child 
characteristics.

Mental health 
Independent living

Hoyle (2020) IDDAge: 18 − 28, 
M 26(n = 206)

Determine associations of long- 
lasting developmental disabilities 
with health, behaviors, andwell- 
being in adulthood

Community, 
USA

Longitudinal

Data from Panel Study of Income 
Dynamics survey (Child Development 
Study and Transition into Adulthood 
Supplements) (DDABRA), IDD: 3 
DDABRA criteria, Woodcock-Johnson 
Psycho-Educational Battery-Revised

Those with serious developmental 
disabilities were more likely to report no 
high school graduation, being assaulted, 
criminal arrests, smoking, sedentariness, 
obesity, diabetes, and work disability

Independent living 
General Health

Jacobson (2019) CPAge: M 21 
(n = 61)

Describe social outcomes for CP and 
ID

Community, 
Sweden

Cross- 
sectional

Mobility: GMFCS, CFCS, MACSSocial 
outcomes: Internal questions based on 
literature review (living arrangements, 
relationships, occupation, finances, 
assistance from family, ADL assistance)

20 % of young adults had moved out of 
family home, 43 % were dependent for 
ADLs, 79 % without ID were employed or 
in higher ed. GMFCS and ID were 
important determinants of social 
participation.

Independent living

Jacobson (2020)
CPAge: M 21 
(n = 61)

Describe health-related quality of 
life (HRQoL), pain, fatigue, and 
other health variables in young 
adults with CP and associations with 
motor function and physical activity

Community, 
Sweden

Cross- 
sectional

Mobility: GMFCSQOL: Short Form 36 
(v2) HRQOL, Other: Brief Pain 
Inventory, Fatigue Severity Scale, 
clinical variables

Physical QOL was lower in GMFCS III to V 
compared to GMFCS I to II. Mental QOL 
was lower in GMFCS I to II compared to 
GMFCS III to V. Pain prevalence was 49 % 
across all GMFCS. 41 % had fatigue and 
sleep problems. Fatigue severity decreased 
with increased level of physical activity.

Condition- 
relatedQOL

Kim (2021) ASDAge: M 20.2 
(n = 16)

Evaluate validity and feasibility of 
behavioral program to improve 
independence and emotional skills.

Community, 
South Korea

Pre/post 
assessment

Adaptive skills: Barkley Deficits in 
Executive Functioning Scale, Vineland 
Adaptive Behavior Scale-II, Community 
Integration Skills Assessment− 2, 
Cognitive Flexibility Inventory

Behavioral support program improves 
ADLs, time management, organization, 
self-restraint, and emotional regulation.

Mental 
healthIndependent 
living

(continued on next page) 
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Table 1 (continued ) 

Author Last Name 
(Date)

Population Concept/Aim Context Study Design Measures Key Findings Outcome Subdomain/s

Lam (2020) ASD(n = 14)
Photovoice project to understand 
ideas about well-being in young 
adults with ASD

Community, 
USA

Qualitative Photos, individuals’ descriptions

Young adults described themselves as 
uniquely and different, but they were 
eager to learn and adapt. They also valued 
their relationships with their families, 
friends, animals, and the community.

QOL

Liptak (2011)
ASDAge: M 19.2 
(n = 725)

Describe social participation and 
identify factors that affect it in a 
nationally representative sample of 
adolescents and young adults with 
autism.

Community, 
USA Longitudinal

National Longitudinal Transition 
Study− 2 dataset

Being employed or in secondary education 
was associated with not being teased, not 
having ID, being above the poverty level, 
not using medications, health status, and 
parental involvement with school.

Independent living

Liu (2021)

ASDAge: 18 − 21 
(n = 10,501) 
Compared to 
younger ages

Identify of physical health risk 
factors specifically associated with 
ED utilization in ASD.

Database 
insurance 
claims, USA

Cross- 
sectional ICD− 9, Insurance claims

Prior physical health conditions (e.g. 
Epilepsy and gastrointestinal problems), 
particularly injuries were associated with 
elevated risk for ED visit.

Condition-related

Lounds Taylor 
(2017)

ASDAge 17 − 22 
(n = 36)

Examine how social activities in 
high school predict social activities 
after graduation in ASD

Community, 
USA

Longitudinal
Behavior: Adult 
BehaviorChecklistOther: internally 
developed socialization questions

Participation in structed social activities 
declined after high school. More social 
participation in high school predicted 
post-graduation participation. 
Internalizing symptoms predicted 
increasing social isolation.

Independent living 
Mental health

Mahmood (2011)
SBAge: M 22.2 
(n = 38)

Determine if self-managementability 
and healthcare service delivery 
factors were related to SB-related 
preventable conditions and acute 
care utilization.

Multi-center, 
US Longitudinal

Self-management: Adolescent Self- 
Management and Independence Scale 
2Other: Hospital/ Emergency room 
encounters, clinical variables

UTIS were associated with no shunt, lower 
education, higher employment, and lower 
self-management scores. Pressure ulcers 
were associated with higher motor level, 
higher education. Hospitalization was 
associated with number of wounds and 
lower self-management.

Condition-related 
Self-management

Martin (2016)
FXS Age: 20.3 
(n = 34)

Determine the association with 
executive function and independent 
living.

Community, 
US

Longitudinal

Cognitive: Wechsler Intelligence Scale 
for Children, e Contingency Naming Test, 
Verbal Fluency test “F,A,S”Independent 
living: Independent Living Scales

Executive function predicted independent 
living.

Independent living

Mazzella(2021)
SMA Age 19 − 24 
(n = 41)

Evaluate QOL
Community, 
USA

Qualitative 
and 
Quantitative

Internally developed QOL survey
Challenges: feelings of isolation, stigma, 
difficulty with accessibility, dependence

QOL

McDermott(2015)

FXS, ASD, 
IDDAges: 15 − 24 
(FXS: n = 125, 
ASD: n = 2592, ID 
= 10,685)

Compare hospital encounters 
between adolescents and young 
adults with fragile X, ASD, and other 
IDD

Medicaid 
database, USA

Cross- 
sectional ICD− 9

Metal illness hospitalization decreased for 
adults with Fragile X. Those with Fragile 
X, ID, ASD had higher odds of 
hospitalization due to epilepsy in both age 
groups.

Condition-related

McLeod (2021)
ASDAge: M 20.8 
(n = 89)

Estimate the association of ASD with 
six physical and mental health 
outcomes, accounting for 
comorbidity with other disabilities.

Under- 
graduate 
students in 
Indiana

Cross- 
sectional

Mental health: Center for 
Epidemiologic Studies–Depression Scale, 
Mini-Social Phobia InventoryOther: 
internally developed survey

Students with ASD reported poorer self- 
rated physical and mental health, more 
depressive symptoms, and more 
symptoms of anxiety than typical 
students, but lower likelihood of sleep 
deprivation and binge drinking.

Mental 
healthGeneral health

Nadig (2018)
ASD without 
IDAge: 18 − 29 
(n = 26)

Randomized control trial of a 
transition support program 
measuring effects on self- 
determination and quality of life.

Community, 
USA

Longitudinal

Condition: Autism Diagnostic 
Observation Schedule- 
SecondEditionCognitive: Raven’s 
Progressive Matrices, Wechsler 
Abbreviated Scales of 
IntelligenceAdaptive: Social 
Communication Questionnaire-Lifetime, 
Vineland Adaptive Behavior Scales, Self 
-Determination Scale, Social Problem- 

Intervention group improved self- 
determination and QOL scores compared 
to control group.

Independent Living 
QOL

(continued on next page) 
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Table 1 (continued ) 

Author Last Name 
(Date) Population Concept/Aim Context Study Design Measures Key Findings Outcome Subdomain/s

Solving Task.QOL: Quality of Life 
Questionnaire, Abridged Version

Rehm(2012)

IDD and parents 
Age 14 − 26(youth: 
n = 65, parents: 
n = 77)

Characterize QOL priorities during 
transition

Community, 
USA

Qualitative, 
interview

Internally developed interview questions
Meaning of adulthood was defined as 
functioning as independent as possible 
with appropriate supports

QOL

Roquet (2018) CPAge: 18 − 24 
(n = 61)

Analyze the health care usage of 
individuals with CP as a function of 
age and ambulatory status.

Clinical 
network, 
France

Cross- 
sectional

Internally developed questions Medication use (particularly psychotropic 
and analgesic) increased with age

Condition-related

Rossetti(2015)

IDD and 
parentsAge: M 25.7 
(adults n = 23, 
parents: n = 23)

Determine how adults with support 
needs spent their time and defined 
meaningfulness

Community, 
USA

Qualitative, 
interview

Internally developed interview questions

Themes: Most adults spent time in the 
community. Meaningfulness involves 
community participation, individual 
indicators, nature of activates

QOL

Roth (2019) SBAge: Mdn 21 
(n = 43)

Compare transition readiness 
between young adults with SB and 
controls

Clinic, Indiana Case-Control Self-management: Transition Readiness 
Assessment Questionnaire

Patients with SB in an adult clinic had 
lower transition readiness scores than 
controls.

Self-Management

Roth (2020)
SB Age: Mdn 25.5 
(n = 96)

Identify factors impacting transition 
readiness.

Clinic, Indiana
Cross- 
sectional

Self-management: Transition Readiness 
Assessment Questionnaire

Only age was associated with transition 
readiness.

Self-Management

Rozkalne (2019)
CPAge: 18 − 24 
(n = 54)

Identify level of participation based 
on GMFCS Clinic, Latvia

Cross- 
sectional

Mobility: GMFCSGeneral Independent 
Living: Rotterdam Transition Profile, 
WHO Disability Assessment Schedule 2.0

21 % (education and employment), 56 % 
(intimate relationships), and 59 % 
(sexuality). GMFCS had negative 
associations with autonomy in social 
activities, sexuality, and transportation

Condition- 
relatedIndependent 
Living

Sienko (2018)
SBAge: M 23.8 
(n = 97)

Examine ambulatory decline, pain, 
emotional concerns, QOL

Clinic 
database, USA

Cross- 
Sectional

Motor: GMFCSBehavior: Behavioral 
Risk Factor Surveillance SystemQOL: 
Multidimensional Health Locus of 
ControlOther: Brief Pain Inventory, 
Fatigue Assessment Scale

Pain contributed to variance in health 
status and emotional health to life 
satisfaction

QOL

Van de Woestyne 
(2021)

Chromosome 
22q11 
deletionAge: M 
23.6(n = 33)ID 
Age: M 27.6 
(n = 26)

Determine the role of resilience and 
QoL in young Adults with 
22q11.2DS and behavioral 
problems, in comparison with those 
with ID without an identified genetic 
syndrome.

Clinic, 
Belgium Case-control

QOL: WHO QOL-BREF and WHO QOL- 
DIS (for ID)Mental health: young adult 
behavior checklist and young adult self- 
reportOther: Dutch Resilience Scale, 
Internally developed questions

Young adults with a 22q11.2DS show less 
resilience compared with both the general 
population norms and young adults with 
ID. Only the “acceptance of self and life” 
subscale contributed to QOL.

QOLMental health

White (2022)
ASD without 
IDAge: M 18.8 
(n = 59)

Determine if self-reported ASD 
severity and depressive symptoms 
independently predict self- 
determination

Community, 
USA

Cross- 
sectional

Mental health: Anxiety Disorders 
Interview Schedule, Beck Depression 
InventoryOther: American Institutes for 
Research Self Determination Scale, 
Social Responsiveness Scale‑Second 
Edition‑Adult: Self‑Report, Wechsler 
Abbreviated Scale of Intelligence

After controlling for ASD-related social 
impairment severity, depression did not 
significantly predict self-determination.

Condition-related 
Mental Health

Williams (2022)

ASD 
(independent 
adults)Age: M 
23.1(n = 290)

Assess the prevalence, impact, and 
clinical correlates of somatic 
symptoms in ASD.

Community, 
USA

Cross- 
sectional

Mental Health: Patient Health 
Questionnaire–15 (somatic symptoms), 
General Anxiety Scale− 7, Beck 
Depression Inventor QOL: WHOQOL 
Other: Social Responsiveness 
Scale‑Second Edition‑Adult: Self‑Report, 
demographics

Somatic burden was higher in ASD adults 
than reported in the general population. 
Most common symptoms: fatigue, sleep 
problems, menstrual problems. Females 
endorsed symptoms 2 − 4 times greater 
than males.

Condition- 
relatedMental health

Young (2011) CPAge: M = 26.3 
(n = 477)

Identify the most common reasons 
for acute care hospital admissions 
among youth and young adults with 
CP

Hospital 
database, USA

Cross- 
Sectional

ICD− 9

Epilepsy and pneumonia were the top 
reasons for admission. Followed by mental 
illness, followed by lower GI or 
constipation problems, malnutrition or 
dehydration, upper GI problems, 
fractures, and UTIs.

Condition-related

Young-Southward 
(2017)

IDDAge: 13 − 24 
(n = 5556)

Compare health during transition for 
IDD versus not.

Census data, 
Scotland

Cross- 
Sectional Census data

Those with IDD were more likely to have 
mental health concerns Mental Health
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73 Bellin et. al found high rates of depression and anxiety in young adults 
with SB with family function being associated with depression and pain 
being associated with anxiety.63 For those with ASD, increased insight 
predicted anxiety whereas poor coping skills predicted depression.55

Kim et. Al, demonstrated that behavioral support programs for young 
adults with ASD improved independence skills and emotional coping, 
and Nadig demonstrated that group interventions for those with ASD 
during transition improved self-determination and QOL.64,74

In qualitative studies describing independent living and QOL, young 
adults with IDD emphasized the importance of supports for living in
dependent living and the meaningfulness of community partic
ipation.75–77 However, rates of independent living were low and 
attaining social roles and independence were attenuated by intellectual 
disability, executive function, behavioral concerns, and physical 
disability across multiple populations.45,51,78,79,71,80–82 For those with 
ASD, high school social participation predicted young adult participa
tion whereas internalizing symptoms predicted isolation and coping 
techniques and social support were helpful in coping with adult re
sponsibilities.58,83

3.2. Patient/family experience of care

Of the 23 articles categorized under the Experience of Care domain 
(Table 2), two were cross-sectional studies, and 16 were qualitative 
studies employing interviews or focus groups from Canada, Hong Kong, 
Scotland, South Korea, and the United States. Thirteen articles studied 
IDD populations in general,84–96 followed by three studying ASD,97–99

four studying spina bifida,100–103 two studying cerebral palsy,104,105 and 
one studying neurofibromatosis populations.106 Ten studies included 
both parents and youth,66,88,93,95,97–100,102,103,106 with four studying 
only youth,91,101,104,105 and eight studying only parents.84–87,89,90,92,96

Studies identified facilitators and barriers to successful/positive HCT 
at the level of the individual, the family, and the healthcare/community. 
Individual level facilitators of HCT were acceptance of diagnosis, higher 
cognitive function, and strong interest in independence/self- 
determination while barriers were lower cognitive and physical abili
ties, lower self-perception.98–101 Family facilitators were parents 
fostering independence, family resourcefulness/advocacy, and parental 
hope while barriers were lack of parental knowledge about HCT needs 
and overly protective parenting style.86,96,100,101 Health
care/community level facilitators were patient-centered care practices 
(addressing various cognitive, sensory and behavioral/mental health 
needs), care coordination including a structured transition process, 
community supports/resources, and defined adult care provider roles 
whereas barriers were lack of coordination and patient-centered care, 
strong dependence on pediatric care coordination, transportation, and 
negative experiences with adult providers.84,87,90,98,100,105

Common themes of HCT experience in qualitative studies were loss 
of relationships with pediatric providers, lack of sufficient healthcare 
and community support, need for more structure during transition, and 
lack of adult providers who are knowledgeable about their condition 
and accommodating healthcare systems.85,91,97,106 Neece et.al and 
Stewart et. al found that HCT satisfaction was related to multifaceted 
individual, family, and environmental factors.92,95 While most studies 
found negative HCT experiences, Fremion et al. found that patients with 
IDD and their families who participated in structured HCT clinic pro
grams had improved satisfaction and preparation compared to those 
who did not have structured HCT preparation.88 Similarly, Sawin et. al 
found that patients with SB engaged in a HCT preparation program 
benefited from developing trust and communication with the team, 
however barriers to finding adult care remained.103

3.3. Cost/Utilization

Twenty-four articles were categorized under the cost/utilization 
domain (Table 3). Three articles pertained to cost, 36,110,111 23 articles A
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Table 2 
Experience of Care Outcomes for HCT for Young Adults with IDD.

Author 
Last Name 
(Date)

Population Concept/Aim Context
Study 
Design Measures Key Findings Subdomain (s)

Benson 
(2021)

Parents of youth with 
IDD Ages: 16 − 22 
(n = 11)

Explore the 
experiences of parents 
of youth with IDD 
transitioning to adult 
care

Community, 
USA

Qualitative

Internally 
developed 
interview 
questions

Facilitators: positive team 
collaboration, person-centered 
practices Barriers: lack of 
person-centered practices, 
communication from team, 
frustration with progress, 
feelings of defeat, gaps 
between programming,

Facilitators to 
careBarriers to care

Berry 
(2013)

Youth with SB and 
parents Age: M 18.0 
(youth: n = 15, parents: 
n = 14)

Understand barriers 
and facilitators of 
transition to adult care 
for youth with SB

Community, 
USA Qualitative

Internally 
developed 
interview 
questions

Facilitators individual 
factors: higher cognitive 
functioning, strong interest 
independence; family factors: 
parents fostering 
independence; service factors: 
success negotiating primary 
care responsibilities with adult 
healthcare providers. Barriers 
Individual factors: lower 
cognitive ability, impaired 
physical ability; family factors: 
lack of parent awareness of 
transition needs; service 
factors: strong dependence on 
pediatric provider care 
coordination, and negative 
experiences with adult 
specialists perceived as not 
anticipating their needs

Facilitators to 
careBarriers to care

Brown 
(2020)

Parents of youth with 
IDD Ages: 18 − 30 
(n = 10)

Explore the 
experiences of families 
of young adults with 
IDD

Community, 
Scotland

Qualitative

Internally 
developed 
interview 
questions

Themes: deep sense of loss, 
overwhelming process, 
parents making transitions 
happen, shock to the adult 
healthcare system and 
unbearable pressure

Family healthcare 
satisfaction

Cheak- 
Zamora 
(2015)

Youth with ASD and 
families Ages: 15 − 22 
(ASD: n = 13, family: 
n = 19)

Explore the 
experiences of youth 
with ASD and their 
families during 
transition to adult 
services

Clinics, USA Qualitative

Internally 
developed 
focus group 
questions

Themes: loss of relationship 
with provider, lack of support, 
lack of provider knowledge 
and managing medical care

Patient healthcare 
satisfactionFamily 
healthcare 
satisfaction

Choi 
(2023)

Young adults with SB 
Age: M 20.6 (n = 16)

Explore the 
experiences of Korean 
young adults with SB 
to identify the 
facilitators or barriers 
to adulthood

Clinic, South 
Korea

Qualitative

Internally 
developed 
focus group 
questions

Facilitators: understanding 
and acceptance of SB, 
acquiring self-management 
skills, parenting styles 
encouraging autonomy, 
parents’ emotional support, 
schoolteachers’ thoughtful 
consideration, and 
participation in self-help 
groups. Barriers: 
overprotective parenting style, 
experience of being bullied by 
peers, damaged self-concept, 
concealing one’s chronic 
condition from others, and the 
lack of privacy in school 
restrooms

Facilitators to 
careBarriers to care

Cox 
(2011)

Young adults with SB 
and parentsAge: M 26.9 
(n = 105)

Assess Transition to 
adult care experience

Clinic, 
Canada

Cross- 
sectional

Survey SF− 36 
Ambulatory 
Care 
Experience 
Transition of 
Care Survey

Urologic and neurosurgical 
outcomes did not correlate 
with patient experience

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

Davies 
(2011)

Parents of youth with 
IDD Ages: 18 − 21 
(n = 17)

Explore parent 
perceptions about 
transition to adult care

Clinic, 
Canada Qualitative

Internally 
developed 
interview 
questions

Facilitators: parent’s 
resourcefulness, family 
support, relationships in the 
adult care system Barriers: 
lack of coordination; and lack 
of resources in the adult care 
system

Facilitators to 
careBarriers to care

First 
(2016)

ASD and family 
caregivers Age: 15 − 22 

Explore perspectives 
ASD and parents on 

Community, 
USA Qualitative

Internally 
developed 

Facilitators: support from 
community, self- 

Facilitators to 
careBarriers to care

(continued on next page) 

E. Fremion et al.                                                                                                                                                                                                                                Health Care Transitions 2 (2024) 100067 

10 



Table 2 (continued ) 

Author 
Last Name 
(Date)

Population Concept/Aim Context Study 
Design

Measures Key Findings Subdomain (s)

(youth: n = 13, 
caregivers: n = 19)

transition to adult 
hood

focus group 
questions

determination Barriers: 
accessing services, managing 
multiple responsibilities, and 
vocation and higher education 
challenges

Franklin 
(2019)

Parents of young adults 
with IDD Age: 18 − 33 
(n = 16)

Explore experiences of 
parents of 
transitioning youth 
with IDD

Clinic, USA Qualitative

Internally 
developed 
interview 
questions

Facilitators: Parent-peer 
coach, hope despite 
uncertaintyBarriers: Silos 
between medical educational, 
vocational, community; 
inadequate resources

Facilitators to 
careBarriers to care

Fremion 
(2022)

Young adults with IDD 
and parents Age: Mdn 20 
(n = 408)

Determine factors 
associated with health 
care transition 
preparation 
satisfaction

Clinic, USA
Cross 
sectional

HCT Feedback 
Survey 2.0

Those who participated in a 
structured HCT program 
before transferring to adult 
care had higher transition 
preparation satisfaction.

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

Gauthier- 
Bodraeu 
(2017)

Parents of youth with 
IDD Age: 18 − 26 
(n = 14)

Explore needs of 
parents with profound 
ID transitioning to 
adulthood

Clinic, 
Canada

Qualitative

Internally 
developed 
interview 
questions

Material, informative, 
cognitive, emotional needs are 
not met

Barriers to Care

Gauthier- 
Bodreau 
(2018)

Parents of youth with 
IDD Age: 18 − 26 
(n = 14)

Propose realistic 
solutions to meet the 
needs of youth with 
profound ID

Community, 
Canada Qualitative

Internally 
developed 
interview 
questions

Facilitators: implementation 
of transition document, plan, 
process to address the needs of 
those with profound/severe 
ID; training for providers, 
support for families

Facilitators to care

Lariviere- 
Bastien 
(2013)

CP Age: M 20.9 (n = 14)

Explore the 
perspectives of youth 
with CP transitioning 
to adult care

Community, 
Canada

Qualitative

Internally 
developed 
interview 
questions

Themes: fear and 
apprehension, lack of 
cooperation or 
communication between 
providers and feelings of 
abandonment

Patient healthcare 
satisfaction

Kramer 
(2019)

IDD Ages: 18 − 30 
(n = 76)

Determine priorities 
for young adults with 
IDD and mental health 
needs

Community, 
USA Qualitative

Internally 
developed 
questions

Priorities: Transition to 
Adulthood, insurance/ 
financial resources, 
professionals’ competence, 
understanding the experiences 
of people who communicate 
Differently, hospitalization, 
medication, alternatives to 
medication, and social 
supports.

Patient healthcare 
satisfaction

Lee 
(2022)

ASD, parents, 
coordinators Age: M 
21.6 (adults: n = 6, 
parents: n = 7, 
coordinators: n = 11)

Explore the role of 
acceptance during 
transition to adult care

Community, 
USA Qualitative

Internally 
developed 
focus group 
questions

Facilitators: Self-Advocacy, 
Self-Acceptance, Community 
openness, Finding personal 
support though acceptance. 
Barriers: Lack of 
understanding of sensory 
needs, etc. by adult medical 
professionals.

Facilitators to 
careBarriers to care

Neece 
(2009)

Parents of adults with 
IDDAge: (n = 128)

Examine parent 
perspectives of 
transition

Community, 
USA

Qualitative

Internally 
developed 
interview 
questions

Transition satisfaction was 
related to family and 
environmental factors

Family healthcare 
satisfaction

Pin 
(2016)

IDD and parentsAge: M 
19.6 (youth: n = 13, 
parents: 22)

Explore experiences in 
transitioning to adult 
care

Community, 
Hong Kong

Qualitative

Internally 
developed 
interview 
questions

Theme: need for structured 
clinical transition service

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

Rietman 
(2018)

Parents and young 
adults with 
Neurofibromatosis, 
(adults: n = 30, parents: 
n = 12)

Understand the full 
spectrum of worries 
and care needs in 
medical, 
psychological, social, 
and economic 
domains of adults with 
NF− 1 and their 
parents

Community, 
The 
Netherlands

Qualitative

Internally 
developed 
interview 
questions

Themes: need for more 
information, access to NF1 
experts, daily living support, 
care for mental health and 
socioeconomic participation, 
and closer communication 
between health-care providers

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

Racine 
(2013) CP Age: 18 − 25 (n = 14)

Characterize 
perspectives towards 
autonomy in health 
care

Community, 
Canada Qualitative

Internally 
developed 
interview 
questions

Barriers: contextual (e.g. ill- 
adapted health care, lack of 
specialized public transport) 
and relational (e.g. attitudes 
towards parental involvement 
in decision making)

Barriers to care

(continued on next page) 
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pertained to utilization of services,27,32–34,36,40,72,107–122 and five arti
cles identified gaps in services27,35,117,119,123 (some articles covered 
more than one subdomain). Studies were from Canada, France, Poland, 
Latin America, and the United States. Overall studies identified 
increased emergency department (ED) and hospital utilization in young 
adults with IDD compared to those without IDD.40,109,120 Benevides et. 
al found that for young adults with ASD and Medicare, having ID, psy
chiatric diagnoses, increased number of chronic conditions, white 
ethnicity, female gender, Medicare/Medicaid eligibility were predictors 
of ED use.121 Additionally, Lunsky et. al found that greater ASD severity, 
having a family in crisis, and not being involved in structured day ac
tivities predicted ED use in young adults with ASD.114 Blaskowitz et. al, 
who studied young adults with IDD in New York City, found that older 
age; having CP, a neurological condition, additional chronic conditions, 
mental illness, using five or more meds, and residing in a supported 
apartment were associated with increased ED use.32 Common reasons 
for ED visits for young adults with ASD included psychiatric issues, 
medication management, injuries, epilepsy, respiratory concerns, and 
gastrointestinal problems.34,114,121

Regarding outpatient care, Ames reported that youth with ASD had 
higher primary care, mental health, and neurology utilization but lower 
gynecology utilization than young adults without ASD.36 Ishler found 
that those with ASD who had a home and community-based waiver had 
increased case management and mental health use.111 In the CP popu
lation, Cornec et. al reported decreased use of multidisciplinary reha
bilitation in France as individuals with CP entered adulthood, and 
Liljenquist similarly found decreased use of physical therapy for adults 
with CP in the US.110,113 Similar declines in service utilization were seen 
in young adults with ASD and ID118and young adults with SB.33 Lastly, 
insurance,123 difficulty in identifying adult providers,117 general lack of 
services for adults,119 and access barriers particularly for low income, 
Latino, and rural families lead to gaps in regular outpatient care.27,118

While cost intervention studies were sparse, Alain et. al demon
strated that a clinic providing primary care and transition services 
specifically for ASD reduced overall health care cost as well as mental 
health, outpatient, hospitalization utilization for those with ASD who 
had Medicare coverage.107 Additionally, this clinic demonstrated an 
increase in meeting preventive care goals.122 Similarly, Maeng reported 
that enrollment in a comprehensive care clinic decreased acute care 
utilization and cost per month for youth with IDD.108 Kingsnorth found 
that individuals with CP and SB engaged in a structured transition had 

increased successful transfer to adult care services.112

3.4. Healthcare provider experience

Six studies described the experience of healthcare providers in 
Australia, Canada, France, and the United States (Table 4).124–129 No 
articles described the experience of non-family home health care pro
viders or direct support personnel. Healthcare providers surveyed about 
HCT stated that transfer to adult care should occur between 18–21 years; 
multidisciplinary teams were needed to provide comprehensive care in 
pediatric and adult settings; and structured HCT should include devel
oping medical summaries, providing adult care and community re
sources, and care coordination/hand off to adult providers.124–126

Australian service coordinators for young adults with IDD described the 
following challenges to delivering HCT: difficulty accessing and 
communicating with services, insufficient knowledge about services, 
and cultural considerations; structural challenges of separate mental 
health and intellectual disability agencies for dual diagnoses; excessive 
focus by services on crisis response rather than prevention and early 
intervention.130 Lindsay et al. interviewed SB healthcare providers 
involved in implementing structured HCT who identified enablers for 
the program: leadership, advocacy, funding, inter-agency partnerships, 
and cross-appointed pediatric and adult care staff as enablers; as well as 
challenges to implementation: gaps in adult specialty services, 
geographic catchment of adult services, engagement of frontline staff, 
and gaps in communication and role clarity.127 Similarly, pediatric and 
adult epileptologists as well as combined focus groups of healthcare 
providers and caregivers identified that lack of preparation, lack of adult 
provider knowledge and available clinic support for patients with and 
IDD, and collaboration between adult and pediatric providers were HCT 
barriers.128,129

3.5. Family caregiving experience

Six studies described the experience of family caregivers from 
Australia, Israel, Spain, the United Kingdom, and the United States 
(Table 5).131–136 Caregiving experience studies found that family care
givers struggled with the balance of relinquishing control while keeping 
their young adult child safe.131 Additionally, parents experience the 
stress of decreasing social support in adult care while they and their 
child with IDD are aging.132 Uniquely, Rawson interviewed siblings of 

Table 2 (continued ) 

Author 
Last Name 
(Date)

Population Concept/Aim Context Study 
Design

Measures Key Findings Subdomain (s)

Sawin 
(2015)

SB and parents Age: M 
23 (adults: n = 24, 
parents: n = 16)

Evaluate experiences 
of patients in a SB 
transition program

Clinic, USA Qualitative

Internally 
developed 
interview 
questions

Benefits of the program: 
positive experience, 
developing trust, unexpected 
benefits, communication, 
desire to engage in transition 
earlier. Concerns: accessing 
adult specialists and supports

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

Schultz 
(2013)

Parents of young adults 
with IDD and seizures 
Age: 20 − 30(n = 7)

Understand the HCT 
experiences of parents 
of individuals with 
IDD and epilepsy

Community, 
USA

Qualitative

Internally 
developed 
interview 
questions

Barriers: crisis sparking 
transition, turmoil, waiting 
Facilitators: Webs of 
information (advocacy groups, 
health care providers), parent 
advocates

Facilitators to 
careBarriers to care

Stewart 
(2014)

Youth with IDD, 
parents/ caregivers and 
service providersAge: 
19 − 30(n = 50)

Explored the meaning 
of the lived 
experiences of youth 
with disabilities in 
transition to 
adulthood

Community, 
Cananda Qualitative

Internally 
developed 
questions

HCT is complex with personal 
experiences and abilities as 
well as community/healthcare 
supports and policies 
influencing the HCT 
experience.

Patient healthcare 
satisfaction Family 
healthcare 
satisfaction

*Age describes that of young adults with IDD.
Abbreviations: autism spectrum disorder (ASD), cerebral palsy (CP), Down syndrome (DS), intellectual/developmental disability (IDD), mean (M), median (Mdn), 
spina bifida (SB)
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Table 3 
Cost/Utilization Outcomes for HCT for Young Adults with IDD.

Author 
Last Name 
(Date)

Population Concept/ Aims Context Design Measures Results
Outcome 
Domain

Alain 
(2022)

ASDAge: Mdn 
21(Center for 
Autism Services 
and Transition 
(CAST): 
n = 490, 
Medicare- 
enrolled ASD: 
n = 980)

Examine the impact 
of CAST on 
healthcare utilization 
and expenditures.

Clinic and 
Medicare 
database, 
USA

Cross- 
sectional

Expenditures and utilization for 
primary care; ED visits; inpatient 
hospitalizations; mental health 
admissions; and outpatient visits

CAST patients had the 
highest primary care 
utilization and 
expenditure but 
significantly lower 
expenditures in mental 
health, outpatient, and 
total expenditures as well 
as 57 % fewer 
hospitalizations.

UtilizationCost

Ames 
(2021)

ASDAge: 
14 − 25 
(n = 4123)

Examine differences 
in healthcare 
utilization and costs 
among youth with 
ASD, ADHD, diabetes, 
and general 
population

Healthcare 
system, USA

Cross- 
sectional

Utilization of care (outpatient, 
inpatient, ED); cost of care

Youth with ASD had 
higher primary care, 
mental health, and 
neurology and lower 
gynecology utilization. 
Youth with ASD had 
higher inpatient 
psychiatric visits than 
diabetes and general 
population but lower 
than youth with ADHD. 
Costs for youth with ASD 
were higher than those 
for ADHD and general 
population peers and 
lower than for diabetes.

UtilizationCost

Benevides 
(2020)

ASD, IDAge: 
18 − 25(ASD: 
n = 3499, 
ASD+ID: 
n = 2048, ID: 
n = 13,178)

Identify rates of ED 
utilization among 
transition-age young 
adults with ASD vs 
those with ASD/ID 
and those with IDand 
examine predictors.

Medicare 
data claims, 
USA

Cross- 
sectional

ICD− 9-CM dx,Healthcare 
CommonProcedure Coding 
System/Current Procedure 
Terminology (HCPCS/CPT)

43–54% had an ED visit 
past year. Predictors of 
increased ED utilization 
were ID, a psychiatric 
diagnosis, increased 
comorbidities, white 
ethnicity, female gender, 
dual-eligibility for 
Medicare/Medicaid. 
ASD-only and ASD+ID 
had fewer annual ED 
visits versus with ID-only 
after controllingfor 
demographics and 
comorbidities.Reason for 
ED visits: 18–28% from 
injury and 18–25% 
psychiatric.

Utilization

Blaskowitz 
(2019)

IDD Age: 
18 − 24 years 
(Total: 
n = 597)

IdentifyPredictors 
ofER utilization and 
hospitalization 
foradults with IDD 
residing in agency- 
supportedsettings

Hospital 
system, USA

Cross- 
sectional

Clinical and 
environmentalcharacteristics. ED 
use and reason for visit.

Residing in a supported 
apartment increased odds 
of ED visits for a 
medication issue. 
Olderage; havingCP, a 
neurological condition, 
additional chronic 
conditions, mental 
illness, and using five or 
more meds were 
associated with increased 
ED use.

Utilization

Blomquist 
(2006)

IDDAge: Mdn 
21.1(n = 650)

Evaluate transition 
outcomes for those 
with IDD one year 
post discharge from 
pediatrics

Community, 
USA

Cross- 
sectional

Survey questions regarding usual 
source of care, insurance, 
employment

80% had a usual source of 
care. Compared to typical 
youth, those with IDD 
utilized emergency care 
at higher rates (27% vs 
42%).

Utilization

Callahan 
(2007)

IDDAge: 
16 − 25 
(n = 599)

Compare the 
continuity of 
insurance coverage 
for young adults with 
and without 
disabilities.

Community, 
USA

Cross- 
sectional

Data from the 2001 Survey of 
Income Program and 
Participation

At study entry, 22% of the 
young adults with 
disabilities were 
uninsured. During the 36- 
month follow-up period, 
56% of the young adults 
with disability reported 
gaps in insurance 
coverage with a mean of 
15 months of 

Gaps in care

(continued on next page) 
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Table 3 (continued ) 

Author 
Last Name 
(Date)

Population Concept/ Aims Context Design Measures Results Outcome 
Domain

uninsurance. The 
proportion of uninsured 
subjects did not 
significantly differ by 
disability status.

Cornec 
(2021)

CPAges: 
18 − 25 
(n = 111), 
multiple 
additional age 
groups

Community, 
France

Cross 
sectional

Data from the French ESPaCe 
survey

Multidisciplinary 
rehabilitation decreased 
sharply from adolescence 
and was halved at 
adulthood. Satisfaction 
with the MR program 
decreased from childhood 
into adolescence and 
adulthood.

Utilization

Hand 
(2021)

ASDAge: Mdn 
21(CAST): 
n = 490, 
Medicare- 
enrolled ASD: 
n = 980)

Compare the receipt 
of preventive services 
by patients at an ASD 
patient-centered 
medical home

Clinic, USA
Cross 
sectional

Receipt of any preventive service; 
receipt of specific preventive 
service types

CAST patients were 
significantly more likely 
to receive preventive care 
services than national 
ASD samples.

Utilization

Ishler 
(2022)

Family of 
ASDAge: M 
20.9(n = 174)

Determine predictors 
of service use and use 
of specific services.

Community, 
USA

Cross- 
sectional

Number of services used in past 6 
months and type of service: 
medical, mental health, 
vocational, case management,and 
social skills. Helpfulness of 
services, IndependentBehavior- 
Revised Short Form

Having a Medicaid 
waiver and attending 
high school were the 
strongest predictors 
ofservice use. Medicaid 
waiver status predicted of 
use of case 
managementand mental 
health services.

Utilization

Kingsnorth 
(2021)

CP, SBAge 
16 − 19 
(intervention 
group n = 132, 
control n = 21)

Evaluate continuity 
of care and utilization 
for clients enrolled in 
LIFEspan

Clinic, 
Canada

Case-control
Engagement in health care 
services after establishing adult 
care

LIFEspan model 
increased successful 
transfer from pediatric to 
adult services.

Utilization

Liljenquist 
(2018)

CP Ages: 
13 − 26 
(n = 35290)

Identify factors 
contributing to 
physical therapy 
utilization during/ 
after secondary 
school.

Community, 
USA

Cross- 
sectional

General Access to Disability 
Support Services Scale Items on 
national survey

59.4% of the youth 
utilized physical therapy 
in secondary school; only 
33.7% post-school.

Utilization

Liu (2021)

ASDAges: 
18 − 21 
(n = 10501) 
Compared to 
younger ages

Identify physical 
health risk factors 
associated with ED 
utilization.

Database 
insurance 
claims, USA

Cross- 
sectional

ED utilization during a calendar 
year using insurance claims data

Prior injuries were the 
highest risk of ED 
utilization. Epilepsy, 
respiratory, and 
gastrointestinal problems 
were associated with 
increased ED utilization.

Utilization

Lunsky 
(2015)

Parents of ASD 
Age: M 18.4 
(n = 284)

Describe emergency 
service use amongst 
youth with ASD and 
examine predictors.

Community, 
Canada

Cross- 
sectional

Parent-reported emergency 
service use.

In the year prior, 18.4% 
visited the ED at 
leastonce. In a 2-months, 
12.6% used at least one 
emergency service. 
Reason for visit: medical 
65.4% (injury was 58.8% 
of cause) and mental 
health 34.6%. Emergency 
service use was 
associated with greater 
ASD severity, having a 
family in crisis, not being 
involved in structured 
day activities, and 
presence of 
medicalcomorbidities.

Utilization

Maeng 
(2017)

IDD Age: older 
than 15 (44% 
were 18 − 21)

Examine impact pf a 
comprehensive care 
clinic (CCC) on cost 
and utilization

Clinic, USA
Cross- 
sectional

Medicaid claims, ED and hospital 
encounters

CCC enrollment was 
associated with 78% 
reduction in 
hospitalizations, 60.3% 
in ED visits, and 28% cost 
reduction per member 
per month.

CostUtilization

McDermott 
(2015)

FXS, ASD, ID 
Ages: 15 − 24 
(FXS: n = 125, 

Compare hospital 
encounters between 
adolescents and 

Medicaid 
database, 
USA

Cross- 
sectional ICD− 9

Those with FXS, ASD, or 
ID were more likely to 
have hospital encounters 

Utilization

(continued on next page) 
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Table 3 (continued ) 

Author 
Last Name 
(Date)

Population Concept/ Aims Context Design Measures Results Outcome 
Domain

ASD: n = 2592, 
ID = 10,685)

young adults with 
fragile X, ASD, and 
other IDD.

than unaffected youth. 
Mental health 
hospitalizations 
decreased in adulthood 
from adolescence. 
Epilepsy was designated 
as an ambulatory care 
sensitive condition for 
those with FXS, ASD, and 
ID.

Nathenson 
(2017)

ASDAge: 
16 − 23 
(n = 16,338)

Examine how 
healthcare utilization 
patterns change as 
youth with ASD 
transitioning.

Claims 
Database, 
USA

Cross- 
sectional

ICD− 9, health service encounters

Youth with ASD received 
less services with age in 
each setting other than 
the ED. Youth with ID 
experienced a faster 
decline in service 
utilization.

Utilization

Platos 
(2019)

ASD Aged 
12 − 38 
(n = 311)

Understand of service 
use, unmet needs for 
services.

Community, 
Poland

Cross- 
sectional

Polish Autism Survey

74.3% used at least one 
therapeutic service in the 
prior 12 months, most in 
non-public settings. Over 
93% of parents indicated 
that there were desired, 
but unmet services. Low- 
income families living in 
rural areas faced the 
highest risk for access 
barriers.

Utilization 
Gaps in Care

Roquet 
(2018)

CP Age: 18 − 24 
(n = 61)

Analyzehealthcare 
use by age and 
ambulatory status.

Community, 
France

Cross- 
sectional

Internally developed survey 
questions

With age, medication use 
increased whereas 
orthotic use, therapy use, 
and follow up with a 
physiatrist decreased for 
ambulatory patients. 
Non-ambulatory patients 
did not show a significant 
decrease in follow up 
with physiatry, but 
psychotropic meds 
increased with age.

Utilization

Schmidt 
(2019)

ASD Age: Mdn 
22(n = 77)

Evaluate if primary 
care center designed 
for adults with ASD 
(CAST), would reduce 
ED utilization over 
time

Clinic, USA
Longitudinal 
cohort

Number of ED visits per year, ED 
visits for non-emergent and 
mental health conditions based 
on diagnosis code.

Each year of CAST 
enrollment was 
associated with a 33% 
reduction in ED visits for 
any reason, 31% 
reduction for mental 
health.

Utilization

Shepard 
(2018)

SB Ages: 
18 − 25(adults 
n = 293)

Examine ambulatory 
health care visit use 
of children, 
transitioned, and 
adults who continued 
in pediatric care.

Clinic, USA
Cros- 
sectional ICD− 9, Encounters in EMR

Children had an average 
of 7.25 visits per year 
versus fully transitioned 
adults with 5.33 visits per 
year. The distribution of 
visit types changed with 
age. Use of therapy 
services remained stable. 
21.16% of all pediatric 
clinic visits are to 
neurosurgery which 
dropped to 8.45% of 
adult visits. 8.85% of 
pediatric visits were to 
urologists but 10.36% for 
adult visits. 6.86% of 
pediatric visits were for 
primary care but were 
15.29% of adult visits.

Utilization

Szymanski 
(2017)

SBAge: M 19.1 
(n = 77)

Assess rates and 
predictors of 
successful transition 
from a 
multidisciplinary SB 
clinic to adult 
urology.

Clinic, USA Cross- 
sectional

% of pts who attended an 
appointment with adult provider 
within 24 months of discharge 
from clinic.

40.3% successfully 
transitioned. Patients 
without urological 
follow-up were most 
likely to visit the ED.

Utilization 
Gaps in Care

(continued on next page) 
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youth with IDD finding that they were challenged by the lack of HCT 
knowledge and the role dilemma of being a sibling versus a caregiver.135

Three studies focused on the ASD population. Lounds et. al found that 
better well-being of mothers of emerging adults with ASD was associated 
with their child having less behavior concerns and being prescribed 
more psychotropic medications, exiting from high school, being female, 
and having both ASD and ID, as well as better maternal health.58,135

Similarly, Wong et. al found that ASD severity, behavior/mental health, 
and the feeling of filial obligation were stressors for parents of youth 
with ASD whereas social supports, HCT planning, and various coping 
mechanisms predicted better caregiving experience.136 Pozo et. al found 
that for parents of children and adults with ASD parental stress and 
psychological well-being were similar across age groups, whereas 
depression and anxiety were lower in parents of adolescents/adults than 
in parents of young children.134

4. Discussion

This scoping review sought to identify Quadruple Aim outcomes 
measures for HCT for young adults with IDD.11 Overall, studies used a 
variety of measure types amongst various IDD populations and many, 
particularly for qualitative studies, used internally developed questions. 
Despite the lack of measurement consistency, common topics for mea
surement emerged for each domain and were agreed upon by the au
thors as recommendations for measurement of future HCT initiatives for 
the IDD population (Fig. 3).

4.1. Population health

Disparities in health outcomes and preventive care amongst children 
and older adults with IDD have been well documented and are important 
to measure to assure high-quality HCT.5,24,137–141 While only two arti
cles discussed general health outcomes (both in young adults with ASD), 
measuring general health outcomes (e.g., obesity rates, substance use 

rates, and completion of recommended preventive care activities) is 
important to improving overall health, preventing common adult con
ditions leading morbidity and mortality. Common co-occurring condi
tions across IDD populations of fatigue, pain, epilepsy, pneumonia, 
gastrointestinal concerns (e.g., constipation), mobility impairment and 
musculoskeletal concerns, skin ulcers, and urinary tract infections are 
also important measures for health optimization.34,40,48–50,54,71,142 From 
the articles reviewed, only skin ulcers were identified as a mortality risk 
factor for SB, thus more studies are needed to identify other mortality 
risk factors for SB as well as other IDD diagnoses.48 In addition to these 
findings, condition-based guidelines have emerged for several adult IDD 
populations (e.g., SB,143 DS,144 ASD,145 CP146) which can serve as ref
erences to develop diagnosis-specific health outcome measures.

Mental health emerged as a common and important topic to address 
in HCT across multiple populations as it impacts independence, social
ization, development of adult skills, and leads to increased acute care 
use.34,44,52,55,60,61,73 Notably, studies used variety of depression/anxiety 
assessment questionnaires. Further determining which tools best screen 
for mental health concerns for specific IDD populations and intellectual 
ability levels is important to guiding clinic care and research.

Self-management is a core element of HCT.8 However, all 
self-management studies in this review were done in the SB population 
revealing the need for further study to understand the developmental 
trajectory of health-related self-management skills and how they can be 
optimized for individuals with IDD of varying mobility and cognitive 
levels. Related to self-management is independent living. Amongst these 
studies, living arrangements (with family, alone, roommate, etc.), use of 
assistance, and employment status were used to assess independence.45, 

53,58,70,78,147,79,82,83 However, physical disability, intellectual disability, 
functional assessments, and supportive assistance for medical care 
should be considered as modifiers to independent living outcomes for 
the IDD population.

As patients’ perception of and goals for their health and function can 
be different from healthcare providers’ judgement, QOL is an important 

Table 3 (continued ) 

Author 
Last Name 
(Date)

Population Concept/ Aims Context Design Measures Results Outcome 
Domain

Torres 
(2021)

Caregivers of 
ASDAge: M 24 
(n = 295)

Identify the use of 
services for Latin 
Americans with ASD.

Community, 
6 Latin 
American 
Countries

Cross- 
sectional

Internally developed survey 
questions

Most of our sample was 
not receiving health 
services, almost half had 
access to medication, and 
neurologists were the 
most consulted health 
care providers.

Utilization

Turcotte 
(2016)

Parents of 
ASDAge: M 
25.5(adults: 
n = 467) 
compared to 
younger age 
groups

Examinereported 
service use and needs.

Community, 
USA

Cross- 
sectional

Pennsylvania ASD Needs 
Assessment survey

Adults with ASDreceive 
fewer services as 
compared to younger 
children andadolescents. 
Significantly more adults 
reported an unmet need 
forspeech/language 
therapy, one-to-one 
support, 
occupationaltherapy, and 
social skills training.

Utilization 
Gaps in Care

Young 
(2005)

IDDAges: M 
21.9(n = 345)

Explore health care 
utilization, among 
adults with complex 
physical disabilities

Database, 
Canada

Cross- 
sectional Health care encounters

95% of the sample visited 
a physician at least once 
per year, and 24% had a 
primary care physician. 
Adults visited physicians 
11.5 times per year 
(approximately once per 
month) and were 
admitted to hospital once 
every 6.8 years.

Utilization

*Age describes that of young adults with IDD.
Abbreviations: autism spectrum disorder (ASD), cerebral palsy (CP), Down syndrome (DS), intellectual/developmental disability (IDD), mean (M), median (Mdn), 
spina bifida (SB)
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Table 4 
Provider/Caregiver Experience Outcomes for HCT for Young Adults with IDD.

First 
Author 
(Date)

PopulationAge* Concept/Aims Context
Study 
Design Measures Key Findings Subdomains

Agrawal 
(2019)

Urology physicians 
of youth with SB 
(n = 70)

Summarize 
perceived best 
practices for the 
urologic care of 
adult patients with 
SB.

Professional 
organization, 
USA and 
Canada

Cross- 
sectional

Internally 
developed 
survey 
questions

Nearly half of providers 
believed that 
transitioning to adult 
care should occur 
between 18- 21 years; 
identified a need for 
multidisciplinary teams.

Healthcare providers’ experience

Bolger 
(2017)

Healthcare 
providers of 
adolescents with CP 
(n = 11)

Identify and 
describe current 
transition practices 
and beliefs among 
physician 
providers of 
adolescents with 
CP.

Clinics, USA Cross- 
sectional

Internally 
developed 
survey 
questions

Themes: Ideal care 
setting is comprehensive, 
multidisciplinary adult 
clinic in adult hospital/ 
clinic with primarily 
adult providers. Barriers 
to successful transition: 
limited adult providers 
willing to accept CP 
patients, concern about 
level of care in adult 
health care system, and 
lack of financial 
resources.

Healthcare providers’ experience

Kuhlthau 
(2015)

Healthcare 
providers of youth 
with ASD(n = 19)

Identify strategies 
for success for 
transition for ASD

Clinics, USA 
and Canada Qualitative

Internally 
developed 
survey 
questions

Recommended 
interventions: provide 
families with medical 
summaries for adult 
providers, compile lists 
of adult providers or 
community resources, 
coordinate care and 
communication between 
pediatric and adult 
providers, hold 
transition-specific 
appointments, and use 
checklists to track HCT 
progress.

Healthcare providers’ experience

Lindsay 
(2016)

Healthcare 
providers of youth 
and young adults 
with SB(n = 32)

Understand 
challenges and 
enablers to 
implementing 
transition model 
for youth with SB

Adult and 
Pediatric 
clinics, Canada

Qualitative

Internally 
developed 
interview 
questions

Enablers: leadership, 
advocacy, funding, inter- 
agency partnerships, 
cross-appointed staff; 
Challenges: gaps in adult 
specialty services, 
geographic catchment of 
adult services, 
engagement of frontline 
staff, gaps in 
communication and role 
clarity.

Healthcare providers’ experience

Nabbout 
(2020)

Neurologists of 
youth with IDD and 
epilepsy (child 
neurologists: 
n = 39, adult 
neurologists: 
n = 29)

Understand 
pediatric and adult 
neurologists’ 
experience of 
transition in 
epilepsy

Medical 
association, 
France

Qualitative

Internally 
developed 
survey 
questions

Factors delaying 
transfer: attachment to 
child neurologists, lack of 
adaptation of adult 
neurology facilities 
Facilitators: intractable 
epilepsy, pregnancy. 
Barriers: lack of 
information about daily 
life, weak transition 
preparation in pediatric 
system, lack of 
knowledge of pediatric 
epilepsy syndromes, and 
the lack of support for 
patients with ID and 
multidisciplinary care 
needs in adult system. 
Both groups proposed 
joint clinics and 
development of care 
networks between 
pediatric and adult care 
and courses on transition.

Healthcare providers’experience

(continued on next page) 
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balancing measure for in the population health outcome domain.148

Similar to mental health measures, there were several assessments used 
for QOL amongst studies reviewed. In qualitative studies, young adults 
with IDD defined “meaningful adult life” as functioning as indepen
dently as possible and participating in the community with necessary 
supports.75,77 Relatedly, addressing adaptive needs for physical 
disability and accessibility and pain management are important to 
supporting independence and participation goals and QOL for those 
with mobility impairment.50,51,65 Further collaboration with individuals 
with IDD is needed to align QOL assessments with their perspectives of 
meaningful adult life and develop HCT interventions to best support 
these goals and address pain, immobility, accessibility, and 
self-acceptance that may challenge these goals.

4.2. Experience of care

Studies ascertaining patient and/or family HCT experiences 
described that young adults with IDD and their families experience high 
stress and anxiety, often feel frustrated and overwhelmed, and lack 
sufficient communication and support services as they enter adult 

care.85,91,97,104,106 Like HCT experience studies for youth with non-IDD 
chronic conditions, structured preparation supports were linked with 
better HCT experiences.88,103 However, current literature regarding 
HCT patient experience for the IDD population lacks standard measures 
that incorporate these themes. This lack of consensus makes combining 
multiple study results and quantifying patient/caregiver experience 
challenging. Thus, identified themes of patient/caregiver experience in 
this review can be used to develop and/or modify standardized mea
surement tools for the transitioning IDD population. IDD-specific HCT 
patient experience measures should assess: (1) patient/caregiver anxiety 
and stress regarding HCT, (2) communication between patients/families 
and pediatric/adult healthcare teams about accommodations for 
behavioral/adaptive needs, (3) supports for ability-appropriate inde
pendence and self-management, and (4) connection to community and 
social supports. Improved patient/caregiver experience measurements 
can facilitate future HCT intervention studies and program development 
to determine best practices to improve HCT satisfaction for this 
population.

Table 4 (continued ) 

First 
Author 
(Date)

PopulationAge* Concept/Aims Context Study 
Design

Measures Key Findings Subdomains

O’ 
Connell 
(2003)

Patients, 
caregivers, health 
care providers of 
IDDAge: 16 − 26 
(n = 12 focus 
groups of 8 − 10)

Examine issues 
relating to 
transition that 
hinder or enhance 
delivery of care to 
young adults with 
a disability

Community, 
Australia

Qualitative

Internally 
developed 
focus group 
questions

Themes: lack of 
coordination and 
communication of 
services, continuity of 
care between providers, 
knowledge, support. Role 
of supportive, 
coordinating 
pediatrician. Need for 
policy to address 
problems.

Healthcare providers’ 
experienceCaregiving experience

Son 
(2019)

Service 
coordinators for 
adults with IDD 
(n = 126, ages 
21 − 30: n = 17)

Identify gaps and 
challenges in HCT 
delivery for youth 
with both 
intellectual 
disability and 
mental health 
disorders

Service 
providers, 
Australia

Qualitative

Internally 
developed 
focus group 
questions, 
evaluation of a 
pilot specialist 
health service 
for people with 
IDD

Themes: difficulty 
accessing and 
communicating with 
service; insufficient 
knowledge about 
services, cultural 
considerations; structural 
challenges of separate 
mental health and 
intellectual disability 
agencies for those with 
dual diagnosis; excessive 
focus by services on crisis 
response rather than 
prevention and early 
intervention.

Healthcareproviders’experience

Wong 
(2020)

Parents of youth 
with ASD Age: 
15 − 27(n = 13)

Assess parent 
stressors, 
resources, coping 
and adaptation

Community, 
Midwest USA

Qualitative

Internally 
developed 
survey 
questions

Three stressors (i.e., 
autism severity, mental 
health crisis/challenging 
behaviors, and filial 
obligation), four 
resources (i.e., general 
social support, HCT 
planning, parent-teacher 
alliance, and parenting 
efficacy), and three 
coping styles (i.e., 
problem-focused coping, 
avoidance-focused 
coping, and optimism) 
predicted parents’ 
outcomes (i.e., burden, 
transition experience, 
subjective health, and 
quality of life).

CaregivingExperience

*Age describes that of young adults with IDD.
Abbreviations: Autism Spectrum Disorder (ASD), Cerebral Palsy (CP), Down Syndrome (DS), Intellectual/Developmental Disability (IDD), Mean (M), Median (Mdn)
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4.3. Cost/Utilization

Both cost and utilization are known to be higher for children and 
adults with IDD and medical complexity and thus cost, utilization, and 
potentially preventable condition ED and hospital admission are 
important outcome measures.22,149,150 As expected, studies in this re
view demonstrated that young adults with IDD had higher cost and 
utilization, particularly for ED encounters compared to the general 
population with increased medical complexity and psychiatric care 
needs being associated with higher acute care utilization.32,35,36,40,72, 

109,114 Intervention studies targeting potentially preventable conditions 
and acute care utilization for young adults with IDD are sparse, but 

preliminary studies have demonstrated that condition-specific adult 
primary care clinics and structured HCT care coordination increase rates 
of successfully establishing with adult outpatient care and decrease 
overall costs particularly through decreasing acute care use.107,108,116

However, access to comprehensive HCT, adult primary care, and com
munity support services for IDD population remain limited.27,78,113,114, 

116,118,122,126 Further studies are needed to evaluate interventions to 
decrease acute care utilization for young adults with IDD for potentially 
preventable medical and mental health conditions and address unmet 
health and community support needs implementing the successful 
condition-specific outpatient clinic models and care coordination stra
tegies described in studies included in this review. Further 

Table 5 
Family Caregiver Experience.

First 
Author 
(Date)

PopulationAge* Concept/Aims Context
Study 
Design Measures Key Findings Subdomains

Goodwin 
(2020)

Parents of youth 
with 22q deletion

Clinic, 
Australia

Qualitative Interviews
parental ability to 
relinquish control while 
keeping children safe

Caregiving 
experience

Gur 
(2020)

Caregivers of 
individuals with 
IDDAge: < 21, 
21 − 30, > 31 
(n = 301)

Examine the social, 
psychological, and 
financial differences 
among caregivers

Community, 
Israel

Cross- 
Sectional

Household income and 
expenditure; services 
use; stress; social 
participation; social 
support; subjective well- 
being

HCT is associated with 
social disadvantages for 
families such as lack of 
social services, 
shrinking social 
support, and aging.

Caregiving 
experience

Lounds 
(2007)

Mothers of youth 
and adults with 
ASDAge: 11.3 − 21.3 
(n = 140)

Investigate how change 
in characteristics of 
adolescents and young 
adults with ASD 
predicts change in 
maternal well-being 
and in the quality of 
mother-child 
relationship

Community, 
USA Qualitative

Internally developed 
interview questions

Better maternal well- 
being was associated 
with their child having 
less behavior problems 
and more prescribed 
psychotropic 
medications, exiting 
from high school, being 
female, and having ID 
and ASD, as well as 
better maternal health.

Caregiving 
experience

Pozo 
(2015)

Parents of 
individuals 
ASDChildren Age: M 
8Youth Age: M 15.8 
(n = 30)Adults Age 
M = 27.2 (n = 26)

Examine parental well- 
being in parents of 
adults, adolescents, and 
young children with 
ASD

Community, 
Spain

Cross- 
sectional

Childhood Autism 
Rating Scale (CARS), 
Behavior Problems 
Inventory (BPI), the 
Checklist of Supports for 
Parents of the 
Handicapped (CSPH), 
the SOC Questionnaire 
and the Parental Stress 
Index Short Form (PSI- 
SF).

Parental stress and 
psychological well- 
being similar across 
groups; depression and 
anxiety were lower in 
parents of adolescents/ 
adults than parents of 
young children.

Caregiving 
experience

Rawson 
(2010)

Young adult siblings 
of individuals with 
IDD (n = 14)

Explore needs of 
siblings of individuals 
with IDD as they age

Community, 
United 
Kingdom

Qualitative
Internally developed 
interview questions.

Themes: Lack of 
knowledge of transition, 
sibling vs caregiver 
dilemma

Caregiving 
experience

Wong 
(2020)

Parents of youth 
with ASD Age: 
15 − 27(n = 13)

Assess parent stressors, 
resources, coping and 
adaptation

Community, 
Midwest USA

Qualitative Internally developed 
survey questions

Three stressors (i.e., 
autism severity, mental 
health crisis/ 
challenging behaviors, 
and filial obligation), 
four resources (i.e., 
general social support, 
HCT planning, parent- 
teacher alliance, and 
parenting efficacy), and 
three coping styles (i.e., 
problem-focused 
coping, avoidance- 
focused coping, and 
optimism) predicted 
parents’ outcomes (i.e., 
burden, transition 
experience, subjective 
health, and quality of 
life).

CaregivingExperience

*Age describes that of young adults with IDD.
Abbreviations: Autism Spectrum Disorder (ASD), Cerebral Palsy (CP), Down Syndrome (DS), Intellectual/Developmental Disability (IDD), Mean (M), Median (Mdn)
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demonstrating the impact of structured HCT programs and adult care 
models on cost and utilization for the IDD population could inform the 
development of shared cost-saving reimbursement agreements between 
payors and providers that make such interventions feasible and 
sustainable.

4.4. Healthcare provider

Healthcare provider and family caregiver experience providing care 
studies found that structured HCT processes, integrated care coordina
tion particularly across pediatric and adult care systems, and adequate 
support services in the healthcare system and community were desired 
and deemed helpful by healthcare providers, service coordinators, and 
family caregivers.124–126 In reviewing these limited studies, measuring 
the effect of structured HCT processes, care coordination, and commu
nity or clinical resources on healthcare provider well-being and satis
faction is important to HCT quality.

4.5. Family caregiving experience

Family caregivers often described the stressful experience of caring 
for their emerging adult child while both changing and often losing 
healthcare resources and community supports.128,129,131,132,130 Siblings 
also described the reality of needing to take on increasing care support 
roles as their parents and siblings with IDD aged.135 Topics of family 
caregiving not addressed in the studies identified in this review are 
long-term care planning including where the adult with IDD will live as 
their parents age and may not be able to care for them, interfamily re
lationships in providing in-home care, and interventions to support 
caregiver wellness and prevent burnout. In collaboration with families 
of individuals with IDD, strategies to address these topics may be 
adapted from the Geriatrics literature.

4.6. Limitations

The body of literature addressing HCT outcomes particularly for the 
IDD is mostly limited to observational and qualitative studies with most 
qualitative studies including parents and few including young adults 
with IDD. Additionally, due to the heterogeneity of measures used in the 
identified studies, further analysis of the articles was not feasible. While 
these studies are valuable to begin to identify priority physical and 
mental health as well as community support concerns, further studies 
are needed to compare various HCT models and strategies in addressing 
these topics with input from young adults with IDD and their families. 
Additionally, after the initiation of this scoping review, the Institute for 
Healthcare Improvement revised the Quadruple Aim to become the 
Quintuple Aim including advancing health equity as a priority health
care quality outcome.151 We acknowledge that this domain was not 
included in this scoping review and that both further study and incor
poration into HCT outcomes of this domain is important.

4.7. Conclusions

Reaching consensus on HCT outcome measures for all patients, but 
particularly those with IDD, is an increasingly important priority as 
there are increasing numbers of individuals with IDD entering adulthood 
deserving high quality care. The body of literature describing HCT pilot 
interventions to address HCT core elements continues to grow but 
without agreement on how outcomes should be measured. Policies 
promoting access to structured HCT and adult care for those with IDD 
and reimbursement for such services also rely on measurements to 
evaluate HCT quality. Priority Quadruple Aim outcomes identified in 
this scoping review can be used by HCT experts and advocates to 
develop HCT outcome measures relevant to medical, behavioral, and 
adaptive needs of the IDD population transitioning to adult care as well 
as needs of their caregivers and healthcare providers.
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Appendix A. Search strategy

A search was conducted by a medical librarian on August 6, 2021 in 
Medline Ovid, Embase, Web of Science, PsycINFO, and Cochrane. The 
strategy was initially created in Medline Ovid using MeSH terms as well 
as keywords and phrases. Results were limited to articles published in 
English during or after the year 2000. The Medline Ovid strategy was 
subsequently translated to the other databases. A repeated search was 
performed April 24, 2023 to retrieve additional articles published.

Medline Ovid Search Strategy.

1. Young Adult/
2. ("young adult*" or "new adult*" or "emerging adult*" or "emer

gent adult*").ti,ab,kw.
3. or/1-2
4. exp Intellectual Disability/
5. Developmental Disabilities/
6. Cognitive Dysfunction/
7. ((intellectual* or mental* or development* or cognitiv* or 

adaptiv*) adj3 (disabilit* or disabl* or impair* or deficien* or 
dysfunc* or defect* or disorder* or "dis-order*")).ti,ab,kw.

8. ("intellectual* disabilit*" or "intellectual* disabl*" or "intellec
tual* impair*" or "intellectual* deficien*" or "intellectual* dys
func*" or "intellectual* defect*" or "intellectual* disorder*" or 
"intellectual* dis-order*" or "mental* disabilit*" or "mental* dis
abl*" or "mental* impair*" or "mental* deficien*" or "mental* 
dysfunc*" or "mental* defect*" or "mental* disorder*" or "mental* 
dis-order*" or "development* disabil*" or "development* disabl*" 
or "development* impair*" or "development* deficien*" or 
"development* dysfunc*" or "development* defect*" or "devel
opment* disorder*" or "development* dis-order*" or "cognitiv* 
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disabilit*" or "cognitiv* disabl*" or "cognitiv* impair*" or "cog
nitiv* deficien*" or "cognitiv* dysfunc*" or "cognitiv* defect*" or 
"cognitiv* disorder*" or "cognitiv* dis-order*" or "adaptiv* dis
abilit*" or "adaptiv* disabl*" or "adaptiv* impair*" or "adaptiv* 
deficien*" or "adaptiv* dysfunc*" or "adaptiv* defect*" or "adap
tiv* disorder*" or "adaptiv* dis-order*").kw.

9. ("mental* retard*" or adrenoleukodystrophy or "adreno-leuko
dystrophy" or "adrenoleuko-dystrophy" or "adreno-leuko-dystro
phy").ti,ab,kw.

10. ("Cri-du-Chat" or "De Lange" or "DeLange" or "Down* Syndrome*" 
or "Prader-Willi" or "Rubinstein-Taybi" or "Trisomy 13" or "Tri
somy Thirteen" or "Trisomy 21" or "Trisomy Twenty-One" or 
WAGR or Williams or "Coffin-Lowry" or "Fragile X" or "Lesch- 
Nyhan" or "Menkes Kinky Hair" or Rett*).ti,ab,kw.

11. (Alpers* or mannosidosis* or COFS or "Cerebro-oculo-facio- 
skeletal*" or Danon* or Dubowitz* or "Ellis van Creveld*" or "Ellis 
vanCreveld*" or "Hunter* syndrome*" or "Hurler* syndrome*" or 
"Kabuki makeup*" or "Kabuki make-up*" or Leigh* or lep
rechaunism* or "maple syrup urin*" or Sjogren* or "Maroteaux 
Lamy" or "prolidase deficien*" or Sandhoff* or Sanfilippo* or 
"San-Filippo*" or "Weismann Netter*").ti,ab,kw.

12. ("Mucopolysaccharidosis II" or "Mucopolysaccharidosis 2" or 
"Mucopolysaccharidosis Two").ti,ab,kw.

13. ("Pyruvate Dehydrogenase Complex Deficiency" or PDCD*).ti,ab, 
kw.

14. exp Autism Spectrum Disorder/
15. (autism* or autistic* or asperger*).ti,ab,kw.
16. Cerebral Palsy/
17. "cerebral pals* ".ti,ab,kw.
18. exp Spinal Dysraphism/
19. ("spin* dysraph*" or "spin* bif*").ti,ab,kw.
20. (diastematomyel* or "diastemato-myel*" or lipomeningeocel* or 

"lipo-meningeocel*" or lipomyelomeningocel* or "lipo-myelo
meningocel*" or "lipomyelo-meningocel*" or meningomyelocel* 
or "meningo-myelocel*").ti,ab,kw.

21. or/4-20
22. Transition to Adult Care/
23. (transition* and adult*).ti,ab,kw.
24. "transition* age* ".ti,ab,kw.
25. ("age out" or "aging out" or "ageing out").ti,ab,kw.
26. or/22-25
27. 3 and 21 and 26
28. limit 27 to (english language and yr="2000 -Current")

References

1. Lauer E, McCallion P. Mortality of people with intellectual and developmental 
disabilities from select US state disability service systems and medical claims data. 
J Appl Res Intellect Disabil. 2015;28(5):394–405. oi:10.1111/jar.12191.

2. Wehmeyer ML, Brown I, Percy M, Shogren K, Fung WLA, eds. Intellectual and 
Developmental Disabilities. 2nd ed..,. Baltimore, MD: Brookes; 2017.

3. Lauer E, McCallion P. Mortality of people with intellectual and developmental 
disabilities from select US state disability service systems and medical claims data. 
J Appl Res Intellect Disabil. 2015;28(5):394–405. https://doi.org/10.1111/ 
jar.12191.

4. Reichard A, Haile E, Morris A. Characteristics of medicare beneficiaries with 
intellectual or developmental disabilities. Intellect Dev Disabil. 2019;57(5): 
405–420. https://doi.org/10.1352/1934-9556-57.5.405.

5. Oakes LR, Milroy JJ, Hickerson BD. Health disparities and health promotion needs 
of college students with intellectual and/or developmental disabilities: A 
systematic literature review. J Am Coll Health. 2020;68(7):742–753. https://doi. 
org/10.1080/07448481.2019.1615495.

6. Burke SL, Wagner E, Marolda H, Quintana JE, Maddux M. Gap analysis of service 
needs for adults with neurodevelopmental disorders. J Intellect Disabil. 2019;23(1): 
97–116. https://doi.org/10.1177/1744629517726209.

7. Okoro CA, Hollis ND, Cyrus AC, Griffin-Blake S. Prevalence of disabilities and 
health care access by disability status and type among adults — United States, 
2016. MMWR Morb Mortal Wkly Rep. 2018;67(32):882–887. https://doi.org/ 
10.15585/mmwr.mm6732a3.

8. National Alliance on Adolescent Health. Got Transition. Accessed May 21, 2019. 
http://www.gottransition.org/providers/index.cfm. 2014.

9. Coyne B, Hallowell SC, Thompson M. Measurable outcomes after transfer from 
pediatric to adult providers in youth with chronic illness. J Adolesc Health. 2017;60 
(1):3–16. https://doi.org/10.1016/j.jadohealth.2016.07.006.

10. Prior M, McManus M, White P, Davidson L. Measuring the “Triple Aim” in 
transition care: a systematic review. Pediatrics. 2014;134:e1648–e1661. https:// 
doi.org/10.1542/peds.2014-1704.

11. Bodenheimer T, Sinsky C. From triple to Quadruple Aim: Care of the patient 
requires care of the provider. Ann Fam Med. 2014;12(6):573–576. https://doi.org/ 
10.1370/afm.1713.

12. Fair C, Cuttance J, Sharma N, et al. International and Interdisciplinary 
Identification of Health Care Transition Outcomes. JAMA Pedia. 2016;170(3): 
205–211. https://doi.org/10.1016/j.physbeh.2017.03.040.

13. Betz CL, Lobo ML, Nehring WM, Bui K. Voices not heard: A systematic review of 
adolescents’ and emerging adults’ perspectives of health care transition. Nurs 
Outlook. 2013;61(5):311–336. https://doi.org/10.1016/j.outlook.2013.01.008.

14. Peters M, Godfrey C, McInerney P, Munn Z, Tricco AC, Khalil H. Updated 
methodological guidance for the conduct of scoping review. Evid Synth. 2020;18 
(10):2119–2126. https://doi.org/10.11124/JBIES-20-00167.

15. Parsons H, Abdi H, Nelson V, et al. Transitions of care from pediatric to adult 
services for children with special healthcare needs. Accessed April 4 Agency Healthc 
Res Qual. 2024:2022. https://doi.org/10.23970/AHRQEPCCER255.

16. Obucina M, Harris N, Fitzgerald JA, et al. The application of triple aim framework 
in the context of primary healthcare: A systematic literature review. Health Policy 
(N Y). 2018;122(8):900–907. https://doi.org/10.1016/j.healthpol.2018.06.006.

17. Tita AC, Frampton JR, Roehmer C, Izzo SE, Houtrow AJ, Dicianno BE. Correlation 
between neurologic impairment grade and ambulation status in the adult spina 
bifida population. Am J Phys Med Rehabil. 2019;98(12):1045–1050. https://doi. 
org/10.1097/PHM.0000000000001188.

18. Piscitelli D, Ferrarello F, Ugolini A, Verola S, Pellicciari L. Measurement properties 
of the Gross Motor Function Classification System, Gross Motor Function 
Classification System-Expanded & Revised, Manual Ability Classification System, 
and Communication Function Classification System in cerebral palsy: A systematic 
review with meta-analysis. Dev Med Child Neurol. 2023. https://doi.org/10.1111/ 
dmcn.15580.

19. van Schrojenstein Lantman-de Valk H, Linehan C, Kerr M, Noonan-Walsh P. 
Developing health indicators for people with intellectual disabilities. The method 
of the Pomona project. J Intellect Disabil Res. 2007;51(6):427–434. https://doi.org/ 
10.1111/j.1365-2788.2006.00890.x.

20. Auld C, Foley KR, Cashin A. Daily living skills of autistic adolescents and young 
adults: A scoping review. Aust Occup Ther J. 2022;69(4):456–474. https://doi.org/ 
10.1111/1440-1630.12806.

21. Agency for Healthcare Research and Quality. What Is Patient Experience? Accessed 
April 10, 2024. https://www.ahrq.gov/cahps/about-cahps/patient-experience/ 
index.html. 2023.

22. Lindgren S, Lauer E, Momany E, et al. Disability, Hospital Care, and Cost: 
Utilization of Emergency and Inpatient Care by a Cohort of Children with 
Intellectual and Developmental Disabilities. J Pediatr. 2021;229:259–266. https:// 
doi.org/10.1016/j.jpeds.2020.08.084.

23. Stehouwer N, Sawaya A, Shaniuk P, White P. Consultation needs for young adults 
with intellectual and developmental disabilities admitted to an adult tertiary care 
hospital: Implications for inpatient practice. J Pedia Nurs. 2021;60:288–292. 
https://doi.org/10.1016/j.pedn.2021.07.029.

24. Reichard A, Stolzle H, Fox MH. Health disparities among adults with physical 
disabilities or cognitive limitations compared to individuals with no disabilities in 
the United States. Disabil Health J. 2011;4(2):59–67. https://doi.org/10.1016/j. 
dhjo.2010.05.003.

25. Mason D, Ingham B, Urbanowicz A, et al. A Systematic review of what barriers and 
facilitators prevent and enable Physical Healthcare Services Access for Autistic 
Adults. J Autism Dev Disord. 2019;49(8):3387–3400. https://doi.org/10.1007/ 
s10803-019-04049-2.

26. Tarasoff LA. “We don’t know. We’ve never had anybody like you before”: Barriers 
to perinatal care for women with physical disabilities. Disabil Health J. 2017;10(3): 
426–433. https://doi.org/10.1016/j.dhjo.2017.03.017.

27. Platos M, Pisula E. Service use, unmet needs, and barriers to services among 
adolescents and young adults with autism spectrum disorder in Poland. BMC 
Health Serv Res. 2019;19(1):587. https://doi.org/10.1186/s12913-019-4432-3.

28. O’Mahony L, O’Mahony DS, Simon TD, Neff J, Klein EJ, Quan L. Medical 
complexity and pediatric emergency department and inpatient utilization. 
Pediatrics. 2013;131(2):e559–e565. https://doi.org/10.1542/peds.2012-1455.

29. Nieuwenhuijsen C, van der Laar Y, Donkervoort M, Nieuwstraten W, 
Roebroeck ME, Stam HJ. Unmet needs and health care utilization in young adults 
with cerebral palsy. Disabil Rehabil. 2008;30(17):1254–1262. https://doi.org/ 
10.1080/09638280701622929.

30. Parasuraman SR, Anglin TM, McLellan SE, Riley C, Mann MY. Health care 
utilization and unmet need among youth with special health care needs. J Adolesc 
Health. 2018;63(4):435–444. https://doi.org/10.1016/j.jadohealth.2018.03.020.

31. Young NL, Anselmo LA, Burke TA, McCormick A, Mukherjee S. Youth and young 
adults with spina bifida: their utilization of physician and hospital services. Arch 
Phys Med Rehabil. 2014;95(3):466–471. https://doi.org/10.1016/j. 
apmr.2013.09.015.

32. Blaskowitz MG, Hernandez B, Scott PW. Predictors of emergency room and 
hospital utilization among adults with intellectual and developmental disabilities 
(IDD. Intellect Dev Disabil. 2019;57(2):127–145. https://doi.org/10.1352/1934- 
9556-57.2.127.

33. Shepard C, Doerge E, Eickmeyer A, Kraft K, Wan J, Stoffel JT. Ambulatory care 
utilization among patients with spina bifida: change in care from childhood to 

E. Fremion et al.                                                                                                                                                                                                                                Health Care Transitions 2 (2024) 100067 

22 

http://refhub.elsevier.com/S2949-9232(24)00027-8/sbref1
http://refhub.elsevier.com/S2949-9232(24)00027-8/sbref1
http://refhub.elsevier.com/S2949-9232(24)00027-8/sbref1
http://refhub.elsevier.com/S2949-9232(24)00027-8/sbref2
http://refhub.elsevier.com/S2949-9232(24)00027-8/sbref2
https://doi.org/10.1111/jar.12191
https://doi.org/10.1111/jar.12191
https://doi.org/10.1352/1934-9556-57.5.405
https://doi.org/10.1080/07448481.2019.1615495
https://doi.org/10.1080/07448481.2019.1615495
https://doi.org/10.1177/1744629517726209
https://doi.org/10.15585/mmwr.mm6732a3
https://doi.org/10.15585/mmwr.mm6732a3
https://doi.org/10.1016/j.jadohealth.2016.07.006
https://doi.org/10.1542/peds.2014-1704
https://doi.org/10.1542/peds.2014-1704
https://doi.org/10.1370/afm.1713
https://doi.org/10.1370/afm.1713
https://doi.org/10.1016/j.physbeh.2017.03.040
https://doi.org/10.1016/j.outlook.2013.01.008
https://doi.org/10.11124/JBIES-20-00167
https://doi.org/10.23970/AHRQEPCCER255
https://doi.org/10.1016/j.healthpol.2018.06.006
https://doi.org/10.1097/PHM.0000000000001188
https://doi.org/10.1097/PHM.0000000000001188
https://doi.org/10.1111/dmcn.15580
https://doi.org/10.1111/dmcn.15580
https://doi.org/10.1111/j.1365-2788.2006.00890.x
https://doi.org/10.1111/j.1365-2788.2006.00890.x
https://doi.org/10.1111/1440-1630.12806
https://doi.org/10.1111/1440-1630.12806
https://doi.org/10.1016/j.jpeds.2020.08.084
https://doi.org/10.1016/j.jpeds.2020.08.084
https://doi.org/10.1016/j.pedn.2021.07.029
https://doi.org/10.1016/j.dhjo.2010.05.003
https://doi.org/10.1016/j.dhjo.2010.05.003
https://doi.org/10.1007/s10803-019-04049-2
https://doi.org/10.1007/s10803-019-04049-2
https://doi.org/10.1016/j.dhjo.2017.03.017
https://doi.org/10.1186/s12913-019-4432-3
https://doi.org/10.1542/peds.2012-1455
https://doi.org/10.1080/09638280701622929
https://doi.org/10.1080/09638280701622929
https://doi.org/10.1016/j.jadohealth.2018.03.020
https://doi.org/10.1016/j.apmr.2013.09.015
https://doi.org/10.1016/j.apmr.2013.09.015
https://doi.org/10.1352/1934-9556-57.2.127
https://doi.org/10.1352/1934-9556-57.2.127


adulthood. J Urol. 2018;199:1050–1055. https://doi.org/10.1016/j. 
juro.2017.10.040.Ambulatory.

34. Liu GD, Pearl AM, Kong L, et al. Vulnerabilities associated with physical health 
conditions for emergency department utilization in adolescents with autism 
spectrum disorder. Res Autism Spectr Disord. 2021;85:11. https://doi.org/10.1016/ 
j.rasd.2021.101800.

35. Benevides TW, Carretta H, Graves K. Health care utilization and costs among 
transition-age young adult Medicare beneficiaries with autism spectrum disorder. 
Am J Occup Ther. 2017;71(4):3. https://doi.org/10.5014/ajot.2017.71S1-PO1183.

36. Ames JL, Massolo ML, Davignon MN, Qian Y, Croen LA. Healthcare service 
utilization and cost among transition-age youth with autism spectrum disorder and 
other special healthcare needs. Autism. 2021;25(3):705–718. https://doi.org/ 
10.1177/1362361320931268.

37. Mooney-doyle K, Lindley LC. Family and child characteristics associated with 
caregiver challenges for medically complex children. 2020;21201:74–81. https:// 
doi.org/10.1097/FCH.0000000000000245.

38. Williamson HJ, Perkins EA. Family caregivers of adults with intellectual and 
developmental disabilities: outcomes associated with U.S. services and supports. 
Intellect Dev Disabil Intellect Dev Disabil. 2014;52(2):147–159.

39. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan — a web and 
mobile app for. Syst Rev Syst Rev. 2016;5:210. https://doi.org/10.1186/s13643- 
016-0384-4.

40. McDermott S, Hardin JW, Royer JA, et al. Emergency department and inpatient 
hospitalizations for young people with fragile X syndrome. Am J Intellect Dev 
Disabil. 2015;120(3):230–243. https://doi.org/10.1352/1944-7558-120.3.230.

41. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA- 
ScR): Checklist and explanation. Ann Intern Med. 2018;169(7):467–473. https:// 
doi.org/10.7326/M18-0850.

42. McDermott S, Hardin JW, Royer JA, et al. Emergency department and inpatient 
hospitalizations for young people with Fragile X Syndrome. Am J Intellect Dev 
Disabil. 2015;120(3):230–243. https://doi.org/10.1352/1944-7558-120.3.230.

43. Williams ZJ, Gotham KO. Current and lifetime somatic symptom burden among 
transition-aged autistic young adults. Autism Res. 2022;15(4):761–770. https:// 
doi.org/10.1002/aur.2671.

44. White SW, Smith I, Brewe AM. Brief Report: The Influence of Autism Severity and 
Depression on Self-Determination Among Young Adults with Autism Spectrum 
Disorder. J Autism Dev Disord. 2022;52(6):2825–2830. https://doi.org/10.1007/ 
s10803-021-05145-y.

45. Jacobson DNO, Lowing K, Hjalmarsson E, Tedroff K. Exploring social participation 
in young adults with cerebral palsy. Y J Rehabil Med. 2019;51(3):167–174. https:// 
doi.org/10.2340/16501977-2517.

46. Brunton LK, Bartlett DJ. The bodily experience of cerebral palsy: A journey to self- 
awareness. Disabil Rehabil. 2013;35(23):1981–1990. https://doi.org/10.3109/ 
09638288.2013.770080.

47. Young NL, McCormick AM, Gilbert T, et al. Reasons for hospital admissions among 
youth and young adults with cerebral palsy. Arch Phys Med Rehabil. 2011;92(1): 
46–50. https://doi.org/10.1016/j.apmr.2010.10.002.

48. Cai B, McDermott S, Wang Y, et al. Skin ulcers and mortality among adolescents 
and young adults with spina bifida in South Carolina during 2000-2010. J Child 
Neurol. 2016;31(3):370–377. https://doi.org/10.1177/0883073815596611.

49. Dicianno BE, Bellin MH, Zabel AT. Spina bifida and mobility in the transition years. 
Am J Phys Med Rehabil / Assoc Acad Physiatr. 2009;88(12):1002–1006. https://doi. 
org/10.1097/PHM.0b013e3181c1ede3.

50. Mahmood D, Dicianno B. Bellin M. Self-management, preventable conditions and 
assessment of care among young adults with myelomeningocele. Child Care Health 
Dev. 2011;37(6):861–865. https://doi.org/10.1111/j.1365-2214.2011.01299.x.

51. Mazzella A, Curry M, Belter L, Cruz R, Jarecki J. “I have SMA, SMA doesn’t have 
me”: a qualitative snapshot into the challenges, successes, and quality of life of 
adolescents and young adults with SMA. Orphanet J Rare Dis. 2021;16(1):96. 
https://doi.org/10.1186/s13023-021-01701-y.

52. McLeod JD, Hawbaker A, Meanwell E. The health of college students on the autism 
spectrum as compared to their neurotypical peers. Autism. 2021;25(3):719–730. 
https://doi.org/10.1177/1362361320926070.

53. Hoyle JN, Laditka JN, Laditka SB. Severe developmental disability and the 
transition to adulthood. Disabil Health J. 2020;13(3), 100912. https://doi.org/ 
10.1016/j.dhjo.2020.100912.
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