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ABSTRACT
Introduction The transition from paediatric to adult 
diabetes care in youth- onset diabetes (type 1 diabetes 
mellitus, Y- T1DM and type 2 diabetes mellitus, Y- T2DM) 
is associated with worsening glycaemic control, missed 
clinical visits, decreased medication adherence and 
the emergence of cardiometabolic complications. The 
socio- ecological challenges that influence transitioning 
to adult diabetes care may be distinct between Y- T1DM 
and Y- T2DM. The goal of this scoping review is to map 
the state of the literature on transitioning care in Y- T2DM 
compared with Y- T1DM and to identify the main sources 
and types of evidence available. The objectives are : (1) to 
identify the factors within the socio- ecological framework 
(individual, relationship, community, societal) associated 
with transitioning to adult care in Y- T2DM compared with 
Y- T1DM, and (2) to identify knowledge gaps related to 
transitioning to adult care.
Methods The scoping review protocol and reporting 
will follow the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses for scoping reviews 
guidelines. A systematic search of scientific databases 
(PubMed, Embase, Cumulative Index to Nursing and Allied 
Health, Scopus and APA PsycNet will be undertaken for 
articles between 1 January 1990 and 30 September 2022. 
Study designs will include peer- reviewed experimental and 
quasi- experimental published studies without language 
or country- specific restrictions. We will exclude articles 
on other diabetes subtypes and will exclude non- peer 
reviewed articles such as opinion papers, anecdotal 
reports or supplementary commentaries.
Analysis References will be collated, sorted and extracted 
using Covidence. Factors associated with transition from 
paediatric to adult diabetes care in Y- T1DM and Y- T2DM 
will be identified using the socio- ecological framework and 
results will be presented in narrative format, tables, and 
summary graphs.
Ethics and dissemination Ethical approval will not be 
applicable for this review.
Trial registration number https://osf.io/k2pwc.

INTRODUCTION
Diabetes mellitus (DM) is a chronic meta-
bolic disease due to defects in insulin secre-
tion, action or both, resulting in abnormal 

carbohydrate metabolism and elevated blood 
glucose concentrations.1 DM is the third 
most common chronic disease in children, 
afflicting 1 in 400 of the 3 million youth less 
than 20 years old.1 In youth, there are two 
common types of DM, youth- onset type 1 
DM (Y- T1DM) and youth- onset type 2 DM 
(Y- T2DM).1 T1DM is characterised by auto-
immune β-cell destruction, resulting in an 
absolute deficiency of insulin and is the most 
common cause of youth- onset DM occur-
ring in 2 per 1000 youth.2 In contrast, the 
pathophysiology of Y- T2DM is associated 
with progressive insulin resistance and rela-
tive impairment in insulin secretion. Overall, 
Y- T2DM is less prevalent (0.7 per 1000 youth) 
than Y- T1DM but prevalence rates have 
doubled in the last three decades and coin-
cided with the childhood obesity epidemic.2–4 
In the USA, annual incidence rates of Y- T2DM 
have increased by 5% per year between 2002 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This comprehensive review will broadly examine 
the factors associated with transitioning diabetes 
care in youth- onset type 1 diabetes mellitus ver-
sus youth- onset type 2 diabetes mellitus using the 
socio- ecological framework.

 ⇒ The inclusion of a wide age range relevant to tran-
sitioning diabetes care and conducting a search 
without language limitations across all ethnicities 
and various study designs will facilitate a rigorous 
evaluation of the current knowledge and potential 
knowledge gaps.

 ⇒ The broad nature of the scoping review will pre-
clude an appraisal of the quality of identified rele-
vant studies, the effect size of various factors and/or 
causal relationships.

 ⇒ The inclusion of peer- reviewed literature only could 
contribute to selection bias and will not include an 
assessment of contemporary web- based transition 
of care resources or local trends in practice.
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and 20163 and depending on race/ethnicity, the prob-
ability of diagnosing Y- T2DM may be as high or higher 
than the chance of diagnosing Y- T1DM.2 5 Incidence rates 
of Y- T2DM have also risen sharply in most developed 
countries4 6–8 and rates are projected to increase more 
than fivefold over the next 15–30 years.9 Additionally, the 
natural history of Y- T2DM is distinct between Y- T1DM and 
Y- T2DM. Y- T2DM is associated with early onset of micro-
vascular and macrovascular complications when most of 
the young adults are in their peak- productivity years.10 11

For youth with a chronic illness, transitioning to adult 
care is often fraught with anxiety and the uncertainty 
of adolescence and young adulthood. It is also a period 
when the inequalities in diabetes prevalence, control, 
and complications may be further magnified because 
of delays in care during the transition from paediatric 
to adult care.12 The physiological changes during the 
adolescent and emerging adult period may contribute to 
challenges in transitioning to adult diabetes care. Adoles-
cence is a time of expected increased experimentation, 
risky behaviours, mood instability, and invincibility when 
emerging adults are vulnerable to socio- ecological factors 
that may lead to poor health.13 14 The challenges and socio- 
ecological factors that affect Y- T2DM versus Y- T1DM may 
differ significantly as they have distinct pathophysiology 
and mechanistic drivers of disease control. In Y- T1DM, the 
transition to adult diabetes care is associated with a nega-
tive psychological or affective experience. Studies have 
shown that emerging adults with Y- T1DM with adverse 
transitioning care experiences also have lower social 
network support, lower levels of self- care, poorer quality 
of life and emotional well- being and worse glycaemic 
control.5 13 15–17 The transition in Y- T1DM is complex and 
includes burdensome self- management strategies such as 
multiple daily injections or insulin pump management 
and multiple daily blood glucose monitoring.

In contrast, few studies have examined the challenges 
during the transitioning of care in Y- T2DM. Diabetes self- 
management in Y- T2DM is associated with a broad range 
of treatment strategies. For example, some Y- T2DM may 
be adequately managed on oral metformin while others 
require intensive insulin therapy with multiple daily injec-
tions. Management for Y- T2DM also includes treatment 
for obesity and nutritional guidance that encourages 
weight loss and increased activity. The social, emotional 
and societal challenges in transitioning care for Y- T1DM 
and Y- T2DM may be distinct and require further study. 
It is widely accepted that social determinants of health, 
such as food insecurity and lack of access to health-
care resources, are strong risk factors for poor diabetes 
outcomes, especially in youth with obesity and Y- T2DM.5 
It is also appreciated that the transition to adult care in 
Y- T2DM is associated with >300% higher odds of poor 
glycaemic control and lapses in health insurance.12 
However, there are no studies comparing the range of 
factors influencing the healthy and safe transitioning to 
adult care in Y- T2DM compared with Y- T1DM. Deterio-
ration in glycaemic control, increased emergency room 

usage, higher hospitalisation rates, and increased rates 
of diabetes complications among older teens and young 
adults are unintended consequences of inadequate 
diabetes transition programmes.12 Therefore, to reduce 
the burden of youth- onset diabetes, it is critical to under-
stand and address both the facilitators and barriers to 
transition to adult care.

The socio- ecological model is ideal for describing the 
complex framework between individual, relationship, 
community, and societal factors that may influence tran-
sition care in youth- onset diabetes. This model facili-
tates a broad assessment to highlight research gaps, and 
intervention areas within and across the multiple levels 
of the socio- ecological domain.18 Key mediating factors 
include individual and biological characteristics (eg, age, 
diagnosis, biological sex, glycaemic markers), relation-
ship, and community factors (eg, resiliency, depression, 
anxiety, attitudes towards healthcare providers, social 
support systems, adverse childhood events) and societal 
factors (eg, structural racisms, food insecurity, poverty, 
medical infrastructure including community or private 
clinics, access to multi- disciplinary care).19

Using the socio- ecological framework will facilitate 
consideration of barriers across multiple levels. For 
example, barriers to adult care may include health 
cultural factors—that include community and societal 
levels—such as assuming independent care for diabetes 
in adult provider practices that are well equipped to care 
for adult- onset T2DM but do not have the tools or experi-
ence to manage the rapidly progressive disease process of 
Y- T2DM. For example, over 50% of patients with Y- T2DM 
within 5 year of disease onset require multiple daily insulin 
injections20 and would benefit from multidisciplinary 
diabetes care teams consisting of certified diabetes educa-
tors, nutritionists experienced in carbohydrate counting 
and psychologists. These resources may not be readily 
accessible to patients and may require multidisciplinary 
care coordination while maintaining work/school- life 
balance.21

This review will be the first to examine these factors asso-
ciated with transitioning care in Y- T1DM compared with 
Y- T2DM using the socio- ecological framework. This frame-
work includes accounting for social, economical, ecolog-
ical, psychological, cultural, biological and behavioural 
factors that may be associated with transitioning of care 
in youth and young adults with T1DM and T2DM. A 
broad scoping review is a necessary first step in exploring 
key questions and areas of interest on transitioning care 
in youth- onset diabetes that should be addressed with 
future meta- analyses and systematic reviews. The scoping 
review will be conducted using the framework by Joanna 
Briggs Institute (JBI) manual for evidence synthesis, to 
elucidate socio- ecological factors influencing the transi-
tion to adult care in Y- T1DM and Y- T2DM.22 This protocol 
outlines the methodological framework that will be used 
to select and summarise studies on the transition to adult 
care in T1DM and Y- T2DM. The goal is to identify knowl-
edge gaps, highlight the need for further research and 
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understand the multiple levels of socio- ecological factors 
associated with transition of children and youth with 
Y- T2DM to adult diabetes care.

Objectives
1. To identify the factors within the socio- ecological 

framework (individual, relationship, community, soci-
etal) associated with transitioning to adult care in Y- 
T2DM compared with those with Y- T1DM.

2. To identify knowledge gaps related to transitioning to 
adult care in Y- T2DM compared with Y- T1DM.

METHODS
A preliminary search for current systematic reviews or 
scoping reviews on Y- T2DM transitioning to adult care 
in MEDLINE, the Cochrane Database of Systematic 
Reviews and JBI Evidence Synthesis, was conducted and no 
existing scoping reviews on the topic were identified. The 
current scoping review will be reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses for scoping reviews (PRISMA- ScR) guide-
lines.23 The proposed scoping review protocol was regis-
tered with Open Science Framework on 4 April 2022. The 
scoping review will be conducted in accordance with the 
JBI methodological framework.24 The analysis will follow 
the PRISMA- ScR guidelines and checklist.23

Review questions
The two primary questions are:
1. What are the socio- cultural, behavioural and biological 

factors within the socio- ecological framework that are 
associated with transitioning from paediatric to adult 
care in Y- T2DM compared with Y- T1DM?

2. What are the knowledge gaps in transitioning to adult 
care in Y- T2DM compared with Y- T1DM?

Eligibility criteria
Participants
The eligibility criteria that will be used to guide the search 
and article review are listed in table 1 below.

To facilitate a broad, applicable global search, we will 
not employ language or country- specific restrictions. 
The selection of peer- reviewed articles only, will facilitate 
rigour and transparency in data reporting of published 
literature. Limitations of the scoping review include 
restricting the scope to the most common forms of youth- 
onset diabetes (excluding other diabetes subtypes) as 
this was not our research question. We will exclude non- 
peer reviewed articles such as opinion papers, anecdotal 
reports or supplementary commentaries, and we will 
not include an assessment of contemporary online tran-
sition of care resources or current local trends in prac-
tice. Although this increases the risk for selection bias, 

Table 1 Eligibility criteria for article selection

Criterion Inclusion criteria Exclusion criteria

Population

Participant characteristics  ► Children/adolescents/young adults 0–25 
years.

 ► All race/ethnicities.
 ► Diagnosis of Y- T2DM.
 ► Diagonsis of Y- T1DM.

 ► Age ≥26 years.
 ► Diagnosis of other forms of diabetes (eg, 
monogenic, neonatal, steroid- induced 
diabetes).

Concept

Main outcome Studies related to transitioning from youth to 
adult diabetes care in Y- T1DM and Y- T2DM.

Studies related to transition from hospital 
to outpatient care or in adult patients ≥26 
years who are transitioning.

Variables  ► Social determinants of health.
 ► Psychological factors.
 ► Biological factors.

Context

Publication time period 1 January 1990 to 30 September 2022. Prior to January 1990.

Language All languages. None.

Types of articles Peer- reviewed published articles. Non- peer reviewed articles.

Type of study designs Experimental and quasi- experimental study 
designs including randomised and non- 
randomised controlled trials, case series, cohort, 
case–control, descriptive cross- sectional, 
observational prospective, longitudinal, case 
reports, qualitative research and cost- benefit 
analyses.

Commentaries, experiential articles, other 
reviews, anecdotal reports, supplementary 
commentaries, opinion papers and other 
unpublished studies.

Y- T1DM, youth- onset type 1 diabetes mellitus; Y- T2DM, youth- onset type 2 diabetes mellitus.
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this scoping review will represent a broad assessment of 
the published literature to help identify important knowl-
edge gaps and research questions for systematic review.

Participants will include male and female children/
youth/adolescents ages 0–25 years with Y- T2DM and 
Y- T1DM. Articles that include children and youth between 
0 and 25 years with Y- T2DM and Y- T1DM will help to iden-
tify relevant studies that focused on youth transitioning 
to adult care between 19 and 25 years.11 The broad age 
range is necessary to allow section of studies that encom-
pass transition care in paediatric diabetes. Current guide-
lines for transition care in diabetes recommend starting 
the transitioning process in adolescence, though there are 
no definitive recommendations on when to complete the 
transition process.25 Since emerging adulthood is defined 
up to age 25 years, the transitioning process could extend 
to this age. Therefore, our study criteria will reflect the 
age range that will include adolescence and emerging 
adulthood. Y- T2DM is more common in racial/ethnic 
minorities. Therefore, the scoping review will be unre-
stricted and include all race/ethnicities and languages 
to capture the various cultural/subcultural, and environ-
mental experiences associated with youth- onset diabetes 
around the world. Inclusion of all languages will facilitate 
identification of studies conducted in both English and 
non- English speaking participants and countries.

Patient and public involvement
There was no patient or public involvement in the gener-
ation of this protocol.

Concept
Articles to be considered will report on transitioning from 
paediatric to adult care in T1DM and Y- T2DM. Articles to 
be examined will include reporting on the domains of 
social determinants of health including but not limited to 
transcultural care, educational support, economic status, 
healthcare access, insurance status and clinical setting. 
We will also include articles reporting on psychological 
factors (eg, depressed mood and anxiety) and biological 
factors (eg, glycaemic control including haemoglobin 
A1c, glucose concentrations). Exclusion criteria include 
participants with other forms of diabetes, pre- diabetes or 
risk factors for T2DM (table 1).

Context
Contemporary studies published in all languages between 
1990 and 2022 will be included to gather a comprehen-
sive review of the range of factors associated with the 
increased prevalence of T2DM in the era of increased 
obesity and T2DM.

Types of sources
To undertake an expansive overview, a broad range of 
study designs will be included. Both experimental and 
quasi- experimental study designs including randomised 
and non- randomised controlled trials, case series, 
cohort, case–control, descriptive cross- sectional, observa-
tional prospective, longitudinal, case reports, qualitative 

research and cost- benefit analyses studies published 
between 1 January 1990 and 30 September 2020 will be 
included. The search date range was chosen to capture the 
contemporary period associated with rise in prevalence 
rates of Y- T2DM and Y- T1DM.26 This period also coin-
cides with increased awareness of the need for directed 
care in transitioning youth with chronic diabetes.27 In 
addition, systematic reviews and meta- analyses that meet 
the inclusion criteria will also be considered, depending 
on the research question. Experiential articles, other 
reviews, anecdotal reports, supplementary commentaries, 
opinion papers and unpublished studies will be excluded 
in the scoping review. The proposed start date will be 
October 2022 and we expect to complete the search and 
adjudication of articles by March 2023. The study status 
is pending start and the formal search will begin after 
protocol manuscript acceptance.

Search strategy
We will conduct a broad multidisciplinary search that 
includes the following electronic databases: PubMed, 
Cumulative Index to Nursing and Allied Health 
(CINAHL) and Embase. The literature search terms 
and keywords were developed collaboratively with the 
scoping review team and the National Institutes of Health 
(NIH) biomedical librarian. The librarian performed a 
preliminary search in PubMed using keywords and corre-
sponding Medical Subject Heading (MeSH) terms. The 
preliminary search results were provided to the team 
members for their feedback to develop and refine a final 
search. We will use Embase, PubMed, CINAHL, Scopus 
and PsycINFO to facilitate a comprehensive search of the 
biomedical and socio- ecological literature. NLT (author 
and librarian) performed a preliminary search in PubMed 
using keywords and corresponding MeSH terms agreed 
on by all coauthors. The final PubMed search strategy and 
syntax will be adapted to run correctly in the additional 
databases to be searched (Embase, CINAHL, Scopus 
and APA PsycNet) and includes keywords and controlled 
vocabularies, when available, in the additional databases, 
including EMTREE for Embase, CINAHL subject head-
ings in CINAHL and APA Thesaurus terms. Please note 
that Scopus does not have a thesaurus or controlled 
vocabulary terms. Publication date limits will be applied 
to the search to capture articles published between 1990 
and 2022. The reference lists of all included sources of 
evidence will be searched to identify additional studies.

Outcomes of interest
The study outcomes and data to be extracted are listed 
in table 2. The outcomes include socio- ecological factors 
that act at individual, relationship, community and soci-
etal levels. These factors include the social determinants 
of health, psychological factors, health cultural factors 
and biological factors (table 2).

The final search terms are outlined in table 3 below. 
When the final search strategy is approved by the team 
members, the NIH librarian will follow the index terms 
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used to describe the articles to develop a full search 
strategy in PubMed. The final search will be conducted 
in PubMed, CINAHL, Embase, Scopus and APA PsycNet 
to include all identified keywords and index terms, 
adapted for each database. The reference list of all 
included sources of evidence will be screened for addi-
tional studies.

Selection of sources
Following the search, all identified citations will be 
uploaded into EndNote V.2028 and duplicate cita-
tions will be removed. The remaining citations will be 
imported into Covidence29 for all levels of screening. A 
clear decision on the screening and selection process as 
stated in this protocol will be discussed before reviewers 
begin screening to ensure that screeners have a shared 
understanding of the inclusion and exclusion criteria. 
All imported titles and abstracts will be screened by two 
independent reviewers for assessment against the eligi-
bility criteria outlined in table 1. The full text of selected 
citations will be imported into Covidence and assessed in 
detail against the inclusion criteria by the two indepen-
dent reviewers. Any disagreements that arise between the 
reviewers at each stage of the selection process will be 
resolved by a third reviewer to meet consensus. Reasons 
for excluding full text that do not meet the inclusion 
criteria will be recorded and reported in the scoping 
review.

Data charting
Data will be extracted from each study included in the 
scoping review by two independent reviewers. We will 
use the PRISMA- ScR23 checklist and will present study 
screening and inclusion data in a PRISMA flow chart 
where the final number of included manuscripts will be 
listed. A sample data extraction tool (table 2) created to 
display the full list of data items to be extracted from the 
review. The Research Electronic Data Capture database 
will be used for collating and storing the extracted data. 
We will pilot the use of the data extraction tool to ensure 
understanding and proper use by the reviewers. Key 
pieces of information from each study will be collected 
and will include specific details about the participants, 
concept, context, study methods and key findings relevant 
to the review questions. Any disagreements between the 
two independent reviewers during the data extraction will 
be clarified with a third independent reviewer. If appro-
priate, authors of papers will be contacted to request 
missing or additional data, where required.

Synthesis of results
This scoping review will map the state of the literature on 
transitioning care in youth- onset diabetes and to identify 
the main sources and types of evidence available. Data 
on the synthesis and summary of the characteristics will 
be provided in aggregate and individually via narrative 
report. Key pieces of information from each study will 

Table 2 Sample data extraction form

Scoping review title
Socio- ecological factors in transitioning from youth to adult diabetes care: a 
scoping review protocol

Details and characteristics of 
evidence source

1. Publication date.
2. Primary and corresponding author.
3. Primary institution and country.
4. Number of participants.

Concept Determinants of transition to adult care in youth/young adults with type 1 and type 2 
diabetes.

Context Community and healthcare settings.

Study design Qualitative, quantitative or mixed.

Study type Experimental and quasi- experimental study designs including randomised and non- 
randomised controlled trials, case series, cohort, case–control, descriptive cross- 
sectional, observational prospective, longitudinal, case reports, qualitative research and 
cost- benefit analyses.

Language English, Spanish, etc.

Details/results/outcomes to be 
extracted from evidence source

1. Individual and biological factors (eg, biological sex, age, race/ethnicity, diagnosis of 
Y- T1DM and Y- T2DM, markers of glycaemic control).

2. Relationship and community factors (eg, psychological and behavioural factors such 
as resiliency, anxiety, depression, self- management, medication adherence support, 
attitudes towards healthcare, health cultural attitudies, social support systems, adverse 
childhood events, relationship, community and societal).

3. Societal factors (eg, structural racisms, food insecurity, poverty, medical infrastructure 
including community or private clinics, access to multidisciplinary care, other social 
determinants of health).

Y- T1DM, youth- onset type 1 diabetes mellitus; Y- T2DM, youth- onset type 2 diabetes mellitus.
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Table 3 Search strategy

Concept Database and search terms

Social determinants of 
health

#1 - “social determinants of health”(tiab) OR “Social Determinants of Health”(Mesh) OR “social factors 
in health”(tiab) OR “social health determinant*”(tiab) OR “health social determinant*”(tiab) OR “social risk 
factor*”(tiab) OR “social determinant*”(tiab) OR “socioeconomic determinant*”(tiab) OR “socio economic 
determinant*”(tiab) OR “socioeconomic need*”(tiab) OR “socioeconomic factor*“(tiab) OR “socioeconomic 
position*“(tiab) OR “socio economic need*”(tiab) OR “social determinates”(tiab) OR “social disadvantage*”(tiab) 
OR “socially disadvantaged”(tiab) OR “economic stability”(tiab) OR unemployment(tiab) OR employment(tiab) 
OR income(tiab) OR “social class*”(tiab) OR “socioeconomic status”(tiab) OR “socio economic status”(tiab) OR 
“socioeconomic factor*”(tiab) OR “socioeconomic factor*”(tiab) OR “socioeconomic disadvantage*”(tiab) OR 
“socioeconomic disadvantage*”(tiab) OR “socioeconomic inequalit*”(tiab) OR “socioeconomic inequalit*”(tiab) 
OR “economic disparit*”(tiab) OR “economic disadvantage*”(tiab) OR “financial instability”(tiab) OR “resource 
poor”(tiab) OR “socioeconomic status”(tiab) OR poverty(tiab) OR “Economic Status”(Mesh) OR “Poverty”(Mesh) 
OR “Employment”(Mesh:NoExp) OR “Unemployment”(Mesh) OR “Income”(Mesh:NoExp)
#2 - Food insecurity(mh) OR “food stress”(tiab) OR “food insecurity”(tiab) OR “food insecure”(tiab) OR “food 
hardship”(tiab) OR “food insufficienc*”(tiab) OR “food insecurities”(tiab) OR “food security”(tiab) OR “food 
aid”(tiab) OR housing(tiab) OR lodging*(tiab) OR “living arrangement*”(tiab) OR “living condition*“(tiab) OR “living 
accommodation*”(tiab) OR “Homeless Persons”(Mesh) OR homeless*(tiab) OR “Housing”(Mesh) OR “foster 
care”(tiab) OR “Public Housing”(Mesh) OR homeless persons(mh) OR home environment(mh) OR “housing 
quality”(tiab)
#3 - “socially supported”(tiab) OR “psychosocial support system*”(tiab) OR “psychological support system*”(tiab) 
OR “social isolation”(tiab) OR “socially isolated”(tiab) OR “racial discrimination”(tiab) OR “community 
engagement”(tiab) OR “community cooperation”(tiab) OR “social cohesion”(tiab) OR “community context”(tiab) 
OR “Social Environment”(Mesh) OR “Social Support”(Mesh) OR “Psychosocial Support Systems”(Mesh) OR 
“Social Isolation”(Mesh) OR “community support”(tiab)
#4 - “food environment”(tiab) OR “food desert*”(tiab) OR “access to healthy food*”(tiab) OR neighborhood*(tiab) 
OR “housing quality”(tiab) OR neighbourhood*(tiab) OR neighborhood characteristics(mh) OR “built 
environment*“(tiab) OR “urban environment”(tiab) OR urban population(mh) OR rural population(mh) OR “rural 
communit*"(tiab) OR built environment(mh) OR residence characteristics(mh)
#5 - “Educational Status”(Mesh) OR “Health Literacy”(Mesh) OR Literacy(mh) OR literacy(tiab) OR literate(tiab) OR 
illiterate(tiab) OR illiteracy(tiab) OR “educational status”(tiab) OR “educational attainment”(tiab) OR “educational 
achievement”(tiab) OR “educational achievements”(tiab) OR “high school graduate*”(tiab) OR “high school drop 
out*”(tiab) OR “high school dropout”(tiab) OR “high school dropouts”(tiab) OR “high school completion”(tiab) OR 
“high school degree”(tiab) OR “non English speak*”(tiab) OR “non- english language proficien*”
#6 - “transcultural care”(tiab) OR “culturally appropriate care”(tiab) OR “Culturally Competent Care”(Majr) OR 
“culturally competent health care”(tiab) OR “culturally appropriate healthcare”(tiab) OR “culturally appropriate 
health care”(tiab) OR “culturally competent healthcare”(tiab) OR “Cross- Cultural Care”(tiab) OR “Cultural 
Care”(tiab) OR “culturally competent care”(tiab) OR sociocultural(tiab) OR cultural diversity(mh) OR “cultural 
diversity”(ti) OR “linguistic competence”(ti) OR communication barriers(mh) OR “communication barrier*“(tiab) OR 
“language barrier”(ti) OR “language barrier*“(tiab) OR “cultural competency”(tiab) OR “cultural competence”(tiab) 
OR “culturally appropriate”(tiab) OR cultural competency(mh) OR “cultural sensitivity”(tiab)
#7 - “Insurance Coverage”(Mesh) OR “Medically Uninsured”(Mesh) OR “health insurance”(tiab) OR 
“insurance coverage”(tiab) OR “insurance status”(tiab) OR “medically uninsured”(tiab) OR uninsured(tiab) OR 
underinsured(tiab) OR
#8 - “Health Services Accessibility”(Majr) OR “availability of health services”(tiab) OR “health services 
accessibility”(tiab) OR “health services availability”(tiab) OR “access to health care”(tiab) OR “access to 
healthcare”(tiab) OR “accessibility of health services”(tiab) OR “provider availability”(tiab) OR “provider 
accessibility”(tiab) OR “access to care”(tiab) OR “healthcare access”(tiab)

Psychological factors #9 - Anxiety(mh) OR anxiety(tiab) OR depression(mh) OR stress, psychological(mh) OR “psychological 
stress”(tiab) OR mental health(mh:noexp)OR resilience, psychological(mh) OR “psychological resilienc*“(tiab) 
OR psychosocial(tiab) OR “depressive symptom*“(tiab) OR feeding and eating disorders(mh) OR “eating 
disorder*“(tiab) OR binge- eating disorder(mh) OR “binge eating”(tiab) OR “loss of control eating”(tiab) OR 
suicide(tiab) OR suicidal(tiab) OR suicide(mh) OR “suicide risk”(tiab) OR “cognitive function”(tiab) OR “executive 
function”(tiab) OR attention deficit disorder with hyperactivity(mh) OR “attention deficit disorder”(tiab) OR 
ADHD(tiab)
#10 - #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

Diabetes mellitus #11 - Diabetes mellitus, type 2(mh) OR “type two diabetes”(tiab) OR T2DM(tiab) OR “adult onset diabetes 
mellitus”(tiab) OR “youth onset diabetes mellitus”(tiab) OR diabetes mellitus, type 1(mh) OR “type 1 
diabetes”(tiab) OR T1DM(tiab) OR diabetes mellitus(majr) OR diabetes(ti) OR diabetic*(ti)

Child/adolescent/young 
adult

#12 – child(mh) OR adolescent(mh) OR young adult(mh) OR adolescen*(tiab) OR youth(tiab) OR teen*(tiab) 
OR child*(tiab) OR pediatric*(tiab) OR “school age”(tiab) OR “school aged”(tiab) OR girl*(tiab) OR boy(tiab) OR 
boys(tiab) OR juvenile*(tiab) OR youngster*(tiab) OR paediatric*(tiab) OR “high school student*“(tiab) OR “college 
student*“(tiab) OR “emerging adult*“(tiab) OR “young adult*“(tiab) OR “young people”(tiab)
#13 - #10 AND #11 AND #12
#14 - Date filters: from 1 January 1990 to 30 September 2022
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include specific details about the participants, concept, 
context, study methods and key findings relevant to the 
review questions. We will synthesise and integrate the 
emerging data by study design (qualitative, quantitative 
and mixed) and main outcome of interest (findings 
related to transition to adult care). Data items associated 
with transitioning to adult diabetes care will be catego-
rised based on the socio- cultural, behavioural/psycho-
logical and biological factors within the socio- ecological 
framework. Descriptive statistics to report categorial 
and continuous data (eg, percentages, means (SD) and 
number (per cent) will be used for demographic data 
(including age, biological sex, race/ethnicity, presence of 
comorbidities) and to report the socio- ecological factors 
that are associated with transitioning care. We will also 
tabulate the socio- ecological levels investigated within the 
studies identified. To compare the categories of factor(s) 
between Y- T1DM and Y- T2DM, we will use rank- sum tests, 
tables and summary graphs.

Limitations
The goals of this scoping review are to broadly define and 
describe the factors associated with transitioning care. 
Due to the breadth and nature of studies being exam-
ined, it will not be feasible to conduct an appraisal of the 
literature, determine the direction of the association or 
extract effect size estimates. The goals of determining 
causation factors and effect size estimates are more suited 
for systematic review that we hope to complete after 
conducting this scoping review. The inclusion of peer- 
reviewed literature only could contribute to selection 
bias and will not include an assessment of contemporary 
web- based transition of care resources or local trends in 
practice.

ETHICS AND DISSEMINATION
Ethical approval and completion of consents will not be 
applicable due to the absence of human participants. 
Results will be published in a peer- reviewed journal and 
presented at relevant academic conferences. Results will 
be used to write protocol for systematic review of socio- 
ecological determinants of transitioning from paediatric 
to adult care in youth with type 1 or type 2 diabetes. 
The search strategy will be made available publicly for 
transparency.

Twitter Stephanie T Chung @DrChung_PEndo

Contributors AOU and STC conceptualised the research question and study 
design, wrote, and developed the search strategy and research protocol. SAD, 
TCDB, S- AA and NLT helped to design the search strategy and critically reviewed 
the study design and research protocol. All authors revised and approved the final 
submitted manuscript.

Funding STC and TCDB are supported by the Intramural Research Program of the 
National Institutes of Diabetes and Digestive and Kidney Diseases. Award Grant 
Number: ZIA DK 075133. AOU is supported by the National Institutes of Health, 
Clinical Center Nursing Department (no grant number).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Stephanie T Chung http://orcid.org/0000-0001-6989-0417

REFERENCES
 1 DrazninB, ArodaVR, BakrisG, et al. 2. classification and diagnosis of 

diabetes: standards of medical care in Diabetes- 2022. Diabetes Care 
2022;45:S17–38.

 2 Dabelea D, Sauder KA, Jensen ET, et al. Twenty years of pediatric 
diabetes surveillance: what do we know and why it matters. Ann N Y 
Acad Sci 2021;1495:99–120.

 3 Mayer- Davis EJ, Lawrence JM, Dabelea D, et al. Incidence trends of 
type 1 and type 2 diabetes among Youths, 2002- 2012. N Engl J Med 
2017;376:1419–29.

 4 Titmuss A, Davis EA, O'Donnell V, et al. Youth- onset type 2 
diabetes among first nations young people in northern Australia: a 
retrospective, cross- sectional study. Lancet Diabetes Endocrinol 
2022;10:11- 13.

 5 Gaskin DJ, Thorpe RJ, McGinty EE, et al. Disparities in diabetes: 
the nexus of race, poverty, and place. Am J Public Health 
2014;104:2147–55.

 6 Amed S, Islam N, Sutherland J, et al. Incidence and prevalence 
trends of youth- onset type 2 diabetes in a cohort of Canadian youth: 
2002- 2013. Pediatr Diabetes 2018;19:630–6.

 7 Jensen ET, Dabelea DA, Praveen PA, et al. Comparison of the 
incidence of diabetes in United States and Indian youth: an 
international harmonization of youth diabetes registries. Pediatr 
Diabetes 2021;22:8–14.

 8 Yang YS, Han K, Sohn TS, et al. Young- Onset type 2 diabetes in 
South Korea: a review of the current status and unmet need. Korean 
J Intern Med 2021;36:1049–58.

 9 Imperatore G, Boyle JP, Thompson TJ, et al. Projections of type 
1 and type 2 diabetes burden in the U.S. population aged <20 
years through 2050: dynamic modeling of incidence, mortality, and 
population growth. Diabetes Care 2012;35:2515–20.

 10 TODAY Study Group, Bjornstad P, Drews KL, et al. Long- Term 
complications in Youth- Onset type 2 diabetes. N Engl J Med 
2021;385:416–26.

 11 Peña AS, Curran JA, Fuery M, et al. Screening, assessment and 
management of type 2 diabetes mellitus in children and adolescents: 
Australasian paediatric endocrine group guidelines. Med J Aust 
2020;213:30–43.

 12 Agarwal S, Raymond JK, Isom S, et al. Transfer from paediatric 
to adult care for young adults with type 2 diabetes: the search for 
diabetes in youth study. Diabet Med 2018;35:504–12.

 13 Hill- Briggs F, Adler NE, Berkowitz SA, et al. Social determinants 
of health and diabetes: a scientific review. Diabetes Care 
2021;44:258–79.

 14 Walker RJ, Strom Williams J, Egede LE. Influence of race, ethnicity 
and social determinants of health on diabetes outcomes. Am J Med 
Sci 2016;351:366–73.

 15 Alwadiy F, Mok E, Dasgupta K, et al. Association of self- efficacy, 
transition readiness and diabetes distress with glycemic control in 
adolescents with type 1 diabetes preparing to transition to adult 
care. Can J Diabetes 2021;45:490–5.

 16 Skinner TC, Joensen L, Parkin T. Twenty- Five years of diabetes 
distress research. Diabet Med 2020;37:393–400.

 17 Sattoe J, Peeters M, Bronner M, et al. Transfer in care and diabetes 
distress in young adults with type 1 diabetes mellitus. BMJ Open 
Diabetes Res Care 2021;9:e002603.

 18 Graif C, Meurer J, Fontana M. An ecological model to frame the 
delivery of pediatric preventive care. Pediatrics 2021;148:s13–20.

 19 Hill JO, Galloway JM, Goley A, et al. Scientific statement: 
Socioecological determinants of prediabetes and type 2 diabetes. 
Diabetes Care 2013;36:2430–9.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064186 on 27 O

ctober 2022. D
ow

nloaded from
 

https://twitter.com/DrChung_PEndo
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6989-0417
http://dx.doi.org/10.2337/dc22-S002
http://dx.doi.org/10.1111/nyas.14573
http://dx.doi.org/10.1111/nyas.14573
http://dx.doi.org/10.1056/NEJMoa1610187
http://dx.doi.org/10.1016/S2213-8587(21)00286-2
http://dx.doi.org/10.2105/AJPH.2013.301420
http://dx.doi.org/10.1111/pedi.12631
http://dx.doi.org/10.1111/pedi.13009
http://dx.doi.org/10.1111/pedi.13009
http://dx.doi.org/10.3904/kjim.2021.379
http://dx.doi.org/10.3904/kjim.2021.379
http://dx.doi.org/10.2337/dc12-0669
http://dx.doi.org/10.1056/NEJMoa2100165
http://dx.doi.org/10.5694/mja2.50666
http://dx.doi.org/10.1111/dme.13589
http://dx.doi.org/10.2337/dci20-0053
http://dx.doi.org/10.1016/j.amjms.2016.01.008
http://dx.doi.org/10.1016/j.amjms.2016.01.008
http://dx.doi.org/10.1016/j.jcjd.2021.05.006
http://dx.doi.org/10.1111/dme.14157
http://dx.doi.org/10.1136/bmjdrc-2021-002603
http://dx.doi.org/10.1136/bmjdrc-2021-002603
http://dx.doi.org/10.1542/peds.2021-050693D
http://dx.doi.org/10.2337/dc13-1161
http://bmjopen.bmj.com/


8 Ude AO, et al. BMJ Open 2022;12:e064186. doi:10.1136/bmjopen-2022-064186

Open access 

 20 Shah AS, Nadeau KJ, Dabelea D, et al. Spectrum of phenotypes 
and causes of type 2 diabetes in children. Annu Rev Med 
2022;73:501–15.

 21 Iyengar J, Thomas IH, Soleimanpour SA. Transition from pediatric 
to adult care in emerging adults with type 1 diabetes: a blueprint for 
effective receivership. Clin Diabetes Endocrinol 2019;5:1–7.

 22 Arksey H, O'Malley L. Scoping studies: towards a methodological 
framework. Int J Soc Res Methodol 2005;8:19–32.

 23 Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping 
reviews (PRISMA- ScR): checklist and explanation. Ann Intern Med 
2018;169:467–73.

 24 Peters MDJ, Marnie C, Tricco AC, et al. Updated methodological 
guidance for the conduct of scoping reviews. JBI Evid Synth 
2020;18:2119–26.

 25 Weissberg- Benchell J, Wolpert H, Anderson BJ. Transitioning from 
pediatric to adult care: a new approach to the post- adolescent young 
person with type 1 diabetes. Diabetes Care 2007;30:2441–6.

 26 Arslanian S, Bacha F, Grey M, et al. Evaluation and management of 
Youth- Onset type 2 diabetes: a position statement by the American 
diabetes association. Diabetes Care 2018;41:2648–68.

 27 American Diabetes Association. 13. Children and Adolescents: 
Standards of Medical Care in Diabetes- 2020. Diabetes Care 
2020;43:S163–82.

 28 Gotschall T. Endnote 20 desktop version. J Med Libr Assoc 
2021;109:520.

 29 Veritas Health Innovation. Covidence systematic review software. 
Melbourne, Australia, 2017.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064186 on 27 O

ctober 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1146/annurev-med-042120-012033
http://dx.doi.org/10.1186/s40842-019-0078-7
http://dx.doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.7326/M18-0850
http://dx.doi.org/10.11124/JBIES-20-00167
http://dx.doi.org/10.2337/dc07-1249
http://dx.doi.org/10.2337/dci18-0052
http://dx.doi.org/10.2337/dc20-S013
http://dx.doi.org/10.5195/jmla.2021.1260
http://bmjopen.bmj.com/

	Transitioning care in youth-onset type 1 and type 2 diabetes: a scoping review protocol using the socio-ecological model framework
	Abstract
	Introduction
	Objectives

	Methods
	Review questions
	Eligibility criteria
	Participants

	Patient and public involvement
	Concept
	Context
	Types of sources
	Search strategy
	Outcomes of interest
	Selection of sources
	Data charting
	Synthesis of results
	Limitations

	Ethics and dissemination
	References


