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Abstract
Background  Managing the care regimen for Type 1 Diabetes is challenging for emerging adults, as they take on 
greater responsibility for self-management. A diverse range of models of care have been implemented to improve 
safety and quality of care during transition between paediatric and adult services. However, evidence about 
acceptability and effectiveness of these is limited. Our aim was to synthesise the evidence for transition models and 
their components, examine the health related and psychosocial outcomes, and to identify determinants associated 
with the implementation of person-centred models of transition care.

Method  We searched Medline, CINAHL, EMBASE and Scopus. Peer reviewed empirical studies that focused on T1D 
models of care published from 2010 to 2021 in English, reporting experimental, qualitative, mixed methods, and 
observational studies were included.

Results  Fourteen studies reported on health and psychosocial outcomes, and engagement with healthcare. Three 
key models of care emerged: structured transition education programs (6 studies), multidisciplinary team transition 
support (5 studies) and telehealth/virtual care (3 studies). Compared with usual practice, three of the six structured 
transition education programs led to improvements in maintenance of glycaemic control, psychological well-being, 
and engagement with health services. Four MDT transition care models reported improved health outcomes, and 
improved engagement with health services, however, three studies reported no benefit. Reduced diabetes related 
stress and increased patient satisfaction were reported by two studies, but three reported no benefit. Telehealth and 
virtual group appointments improved adherence to self-management and reduced diabetes distress but did not 
change health outcomes.

Conclusions  Although some health and psychosocial benefits are reported, the results were mixed. No studies 
reported on T1D transition model implementation outcomes such as acceptability, adoption, and appropriateness 
among clinicians or managers implementing these models. This gap needs to be addressed to support future 
adoption of successful models.

Keywords  Type 1 diabetes, Adolescents, Transition of care, Model of care

Transition models of care for type 1 diabetes: 
a systematic review
Yvonne Zurynski1,2*†, Ann Carrigan2†, Isabelle Meulenbroeks3, Mitchell N. Sarkies2, Genevieve Dammery1, 
Nicole Halim1, Rebecca Lake2, Elizabeth Davis4,5, Timothy W. Jones4,5 and Jeffrey Braithwaite1,2

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-09644-9&domain=pdf&date_stamp=2023-7-7


Page 2 of 15Zurynski et al. BMC Health Services Research          (2023) 23:779 

Background
Type 1 diabetes (T1D) is a chronic and incurable auto-
immune condition, typically diagnosed during childhood 
and managed initially in paediatric health care services 
until ages 16–18 years [1]. Paediatric diabetes care tends 
to be holistic, person- and family-centred, involving the 
family in care delivery and care planning. The focus is not 
only on medical management to ensure optimum glycae-
mic control, but also on the psychosocial adjustments 
of the child with T1D and their family [2]. Adult ser-
vices tend to focus more on the patient as an individual 
rather than the family, and on self-management of rou-
tine diabetes care [2]. Visits to adult specialists tend to be 
shorter, more focused on medical issues, and each spe-
cialist is likely to be seen separately rather than the more 
holistic team-based approach in paediatric care [2]. The 
time of transition between paediatric and adult services 
can be difficult for all involved including the young per-
son with T1D, their family and clinicians in both settings 
[3].

Emerging adults (EAs) with T1D face many challenges 
including juggling final years at school, coping with ter-
tiary education or vocational training demands, changing 
personal relationships, new careers and other stressors, 
and their healthcare may be neglected [2, 4]. EAs may 
encounter barriers to accessing adult healthcare services, 
including a lack of age-appropriate information, arrange-
ments or referral, reluctance of parents to relinquish con-
trol, or difficulties with transport or finances [4]. Virtual 
care and telehealth as key components of multidisci-
plinary, integrated care are showing promise to overcome 
some of the identified barriers, whilst offering conve-
nience and flexibility, thereby improving the continuity of 
care [5].

The transition from paediatric to adult care is a crucial 
time for EAs as poorly controlled T1D can have lasting 
effects on their health and wellbeing, well into adult-
hood [6]. For EAs with T1D, erratic meal and exercise 
patterns are problematic [7], and treatment adherence 
rates reduce significantly leading to poor glycaemic con-
trol during and following transition from paediatric care 
[6]. There are higher rates of complications such as dia-
betic ketoacidosis and microvascular problems [6, 8], and 
lower clinic attendance rates are associated with these 
complications, suggesting sub-optimal care continu-
ity crucial for ongoing management of their health care 
[6, 9–12]. In addition, EAs with T1D are more likely to 
experience depression [13], anxiety [14] and lower overall 
health-related quality of life at, or after, transition [15].

Traditionally, the transfer of care has occurred simply 
through a referral letter from the paediatric health pro-
fessional to the adult health professional, but this has 
long been recognised as inadequate for successful conti-
nuity of care. According to the International Society for 

Pediatric and Adolescent Diabetes guidelines (ISPAD), 
the ideal time for counselling and preparation for transi-
tion is early puberty and the developing self-care capacity 
and confidence is supported when there is a trusting rela-
tionship between the EA and the diabetes care team who 
encourage self-reliance and self-efficacy [7]. Additionally, 
outcomes are improved when a parent(s) are involved in 
supporting the EA through transition, and when psycho-
social issues are addressed early in preparation for transi-
tion [7].

The optimal care transition phase has been defined as a 
purposeful and planned process that prepares and builds 
capacity and skills for EAs to independently interact with 
adult health services and to undertake self-care activities 
[16, 17]. Increasingly, structured transition programs are 
being developed, implemented and accessed. Such pro-
grams bridge the gap across the paediatric-adult service 
divide and support EAs to ensure continuing engagement 
with health services whilst increasing skills for self-care 
[4]. A key aspect of transition is adequate time for prepa-
ration to ensure the EA, their family and health profes-
sionals in both settings are informed, skilled and ready 
[6].

Although there is an emerging body of literature 
describing T1D transition models of care, their compo-
nents and outcomes are poorly understood [2]. For exam-
ple, it is unclear what health and psychosocial benefits 
are associated with different models of transition. The 
implementation determinants of transition models of 
care for EAs with T1D, the barriers and enablers encoun-
tered when implementing these models into different 
clinical contexts and settings, are not known [2]. A sys-
tematic synthesis of the current evidence and knowledge 
about transition for T1D is needed to inform the devel-
opment of future models of care or the enhancement and 
scaling up of existing models.

This review aims to synthesise the evidence for transi-
tion models of care, determine the model components, 
assess health related outcomes, and consider implemen-
tation determinants associated with person-centred 
models of care transition for EAs with T1D.

Methods
Review protocol
Our review was developed in accordance with the Pre-
ferred Reporting Items for.

Systematic Reviews and Meta-Analyses exten-
sion for Systematic Reviews (PRISMA) checklist [18]. 
This review follows a Prospero-registered protocol 
(CRD42021262727): https://www.crd.york.ac.uk/pros-
pero/display_record.php?RecordID=262727.

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=262727
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=262727
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Search methods
The search strategy was designed in consultation with a 
medical librarian and the interdisciplinary review team. 
The search was executed on 6th June 2021 and updated 
on 20th November  2022 in four databases: Scopus, 
Medline, CINAHL, and EMBASE. Details of the search 
strategy for Medline is included in Box 1. and strate-
gies for each database are described in Supplemental 
File 1. All searches were limited to publications in Eng-
lish, published from January 2010 to November 2022. 
To increase comprehensiveness, the search strategy also 
employed snowballing techniques, whereby the refer-
ence lists of included documents were searched for rel-
evant publications and these additional publications were 
also screened according to the inclusion and exclusion 
criteria.

Box 1. Search strategy for medline
Diabetes Mellitus, Type 1/ or diabetes mellitus/, (iddm or 
insulin dependent diabetes mellitus or insulin-dependent 
mellitus or type 1 diabetes or diabetes type 1).mp., 1 or 2, 
infant/ or child/ or adolescent/ or young adult/, (child* or 
infant* or teen* or adolescen* or young adult*).mp., 4 or 
5, Clinical pathway/ or intervention study/ or evaluation 
study/, (model* of care or care model* or clinic* path-
way* or referral pathway*).mp., (model* adj2 (service* 
or care)).ti,ab., "delivery of health care"/, (service* adj2 
(initiativ* or configurat* or deliver* or capabilit*)).tw., 
(intervention* adj2 (target* or service* or strateg*)).tw., 
(service* adj2 (framework* or infrastructure)).tw., or/7-
13, "delivery of health care, integrated"/ or transitional 
care/ or patient education/ or transition to adult care/ or 
Treatment Outcome/ or Outcome Assessment, Health 
Care/, (transitional care or care transitions or integrated 
care or multidisciplinary care or patient-centered care or 
transition to adult care or shared care plan or team-based 
care or team care or diabetes education or multidisci-
plinary team* or interdisciplinary care* or outcome*).
mp., 15 or 16, 3 and 6 and 14 and 17.

Inclusion and exclusion criteria
Peer-reviewed articles and literature reviews describing 
models of care implemented in an Organisation for Eco-
nomic Co-operation and Development (OECD) Category 
1 country [19] were included if they discussed an inter-
vention targeted to patients under the age of 26 years 
with T1D and the intervention was a person-centred 
model of care. To be included, a study had to describe the 
model of care more broadly rather than simply discussing 
substitution of routine face-to-face consultations by tele-
health. For example, we included studies that described 
multidisciplinary team (MDT) approaches facilitated by 
telehealth, or innovative diabetes education delivered via 

telehealth if these were embedded in a broader model of 
care where other model components were also described.

To be included, studies had to report on health or psy-
chosocial outcomes, on satisfaction with the model of 
care at the patient, provider or parent/family level, and 
engagement with the adult health service. Studies report-
ing on implementation determinants including acces-
sibility, acceptability, appropriateness, and satisfaction, 
from the perspective of the health consumer, caregiver 
and/or the healthcare provider were also included.

Studies were excluded if they were: published prior to 
2010; published in a language other than English; con-
ducted in a low- or middle-income country; or focused 
on non-transition care of T1D, Type 2 diabetes or mater-
nal health interventions or clinical interventions (e.g., 
clinical trials involving drugs or specific equipment). Pub-
lications of opinion or perspective, commentaries, letters 
to the editor, editorials, and conference abstracts were 
also excluded. Studies solely describing delivering routine 
consultations through telehealth without a description of 
a broader model of care, were also excluded.

Study selection
Reference details and abstracts for all returned searches 
were downloaded into an EndNote database and dupli-
cates were removed. The deduplicated list was exported 
into the electronic screening program, Rayyan [20], 
where three reviewers (IM, MS, and YZ) independently 
screened titles and abstracts against inclusion/exclusion 
criteria. The review team met to discuss and develop a 
common understanding of the inclusion and exclusion 
criteria and how to apply them. Ten percent of articles 
were screened by IM and MS independently, and a sepa-
rate sample of 10% was screened by YZ and IM. The same 
10% of articles was screened by all three reviewers. Inter-
rater Cohen’s kappa reliability scores were all above 0.6, 
which is considered a “good” inter-rater reliability score 
[21]. For the updated search, all title/abstracts and full 
texts were independently assessed by two reviewers (AC, 
RL). Disagreements among reviewers were resolved by 
discussion with the whole review team.

Data extraction and synthesis
A custom data extraction workbook in Excel (Microsoft 
Corporation) was developed and pilot tested on five arti-
cles. Adjustments were made where necessary to fit the 
types of data reported in the articles. Data were system-
atically extracted by four reviewers (AC, MS, NH, RL). 
Any disagreements between reviewers were resolved via 
discussion. Key extracted information included study 
publication details (authors, year published); study set-
ting, design and methods; patient details (age, sex, race/
ethnicity, socio-economic status, mean duration of dia-
betes, health insurance status), model of care details 
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(description of model components, staffing, resources, 
setting), description of usual care, health psychosocial or 
health service use outcomes, whether an implementation 
framework was used, and implementation determinants 
or enablers and barriers and adoption into practice were 
reported (Table 1). The data were analysed for common 
themes and features that comprised a specific model and 
categories of outcomes.

Results
The search for primary studies yielded 1882 results 
(CINAHL: 712, EMBASE: 572, Medline: 423, Scopus: 
174; identified from other sources: 1). Among these, 
355 duplicates were removed; after title/abstract screen-
ing, 1313 papers were excluded as they did not meet the 
inclusion criteria. Two hundred and fourteen studies 
underwent full-text review and a further 200 papers were 
excluded, leaving 14 included studies for data extraction 
and synthesis, (Fig. 1).

Quality assessment
Studies were appraised using the Mixed Methods 
Appraisal Tool [22]. Two investigators (AC and RL) 
appraised 10% of the articles independently to ensure 
consistency. Quality assessment results were reported to 
reflect the quality of the studies included in our system-
atic review (Supplemental File 2). Nine of the 14 studies 
reported a quantitative non-randomised design, included 
a representative sample of participants, and used appro-
priate outcome measures [23–29]. However, one study 
did not present all the outcome data [25] and two did 
not account for confounders [25, 27]. There was only one 
randomised controlled trial that reported complete out-
come data and adherence to the intervention, however, 
outcome assessors were not blinded, potentially intro-
ducing a bias [30]. There was one quantitative descriptive 
study [29], two mixed-methods studies [31, 32], and one 
qualitative methods study, all of which rated highly on 
the MMAT, (Supplemental File 2).We did not exclude any 
studies based on quality.

The scope of transition models
Over half of the studies (8/14, 57%) were from the United 
States of America [23, 25–28, 30, 31, 33]. The remain-
ing studies were from Australia (2/14, 14%) [29, 34], the 
United Kingdom (2/14, 14%) [24, 35], the Netherlands 
(1/14, 7%) [36], and Germany (1/14, 7%) [37], (Table 2). 
The models of care described in the 14 papers clustered 
around three main model types: (1) structured transition 
care program, (2) MDT transition support team, and (3) 
telehealth and virtual care as a component of a broader 
model (Table 1).

Model components
Model components included MDT care where the pae-
diatric team and adult team worked together; struc-
tured preparation and educational programs or modules 
for EAs; involvement of parents or primary caregivers 
in the transition process; group support sessions with 
peers or group educational programs for EAs (in per-
son or on-line); joint appointment(s) involving the pae-
diatric and adult endocrinologists; detailed transition 
plans shared with providers and the EAs (although this 
was done to varying degrees); involvement of a coordina-
tor, navigator or case manager; and telehealth consulta-
tions. Three broad types of models of care were identified 
that included a diverse variety of the above components 
(Fig. 2).

Structured transition care program
A structured transition care program was reported in 
six (43%) of the 14 included studies [25, 26, 33, 35–37]. 
These programs included a range of structured services 
for the patient involving active preparation and skills 
development for self-care, case management and access 
to online resources.

MDT transition support
A MDT transition support team was reported in five 
(36%) of the 14 included studies [23, 24, 29, 31, 34]. 
MDTs included a variety of healthcare providers, for 
example, endocrinologists, psychologists, nurses, diabe-
tes educators, social workers and dieticians, and in some 
cases healthcare providers from paediatric and adult ser-
vices working together [23, 24, 31].

Telehealth and virtual care as a component of a broader 
model
Telehealth and virtual care were reported in three of the 
14 included studies [27, 28, 30]. This model involved tele-
health with a diabetes clinician and/or diabetes educator, 
and virtual, peer support groups.

Health and psychosocial outcomes
The wide variety of outcome measures used across the 
different studies (Table  2), made synthesis of evidence 
challenging.

Structured transition care programs
The outcomes reported in the six studies that described 
structured transition care programs, were varied and 
some showed benefits whilst others showed no change 
(Table  3). Four studies reported health outcomes: two 
of these reported improvements in glycaemic control 
[26, 33] and one reported no change [36]. One study 
reported an increase in insulin pump usage [25]. All six 
studies reported on psychosocial outcomes. There were 
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improvements in well-being and reduced stress [33], and 
improved life satisfaction [26]. Other reported benefits 
included greater engagement with adult services with an 
increase in post-transition clinic visits [36], increased dia-
betes knowledge [26, 33], improved transfer competence 

[37], and positive patient experiences with the transition 
process [35], (Table  3). However other studies reported 
no change in quality of life [37], depression [26], diabetes 
empowerment or life satisfaction [33].

Fig. 1  PRISMA Flow Diagram of primary study selection

 



Page 6 of 15Zurynski et al. BMC Health Services Research          (2023) 23:779 

First 
author
(refer-
ence no.)

Design Country Setting Model of care implemented Intervention dura-
tion and times at 
which outcomes 
were measured

Par-
tici-
pants 
(n)

Age 
(mean 
years or 
range)**

Argarwal 
et al. 2017 
[23]

Quantitative: 
retrospective 
cohort

USA Metropolitan adult 
diabetes centre, 
connected to a 
university, and in 
partnership with 
a major children’s 
hospital

MDT transition support program, 
including paediatric partnership, care 
coordination, orientation to adult care, 
behavioural support, education, and 
enhanced engagement in care

6 months; Baseline
and at 6 months

72 20.2

Bisno et al. 
2021 [30]

Randomised 
control trial

USA A multidisciplinary 
metropolitan dia-
betes clinic, within 
a university medical 
school

Telehealth, involving three regular
telehealth appointments with a 
diabetes specialist, and one in person 
appointment per year; four virtual 
group appointments with other young 
adults with T1D

12 months; Baseline 
and 12 months

58 20.5

Colver et 
al. 2018 
[24]

Quantitative: 
longitudinal

UK Five paediatric 
diabetes centres, 
NHS trusts

MDT transition support features, in-
cluding coordinated team, age banded 
clinic, life skills training, promotion of 
health efficacy, meeting the adult care 
team before transition, healthy parental 
involvement, written transition plan, 
key support person, and transition 
manager

4 years; Annually for 
study duration

150 14 -18.9

Egan et al. 
2015 [31]

Mixed 
methods: 
prospective 
longitudinal

USA Large metropolitan 
university hospital, 
including paediatric 
and adult diabetes 
centres

MDT transition support, involving a 
joint meeting between paediatric and 
adult care teams with the patient

Ongoing; Baseline, 
3–6 months post 
transition and 
12 months post 
transition

29 21

Farrell et 
al. 2018 
[29]

Quantitative: 
retrospective 
descriptive

Australia Outpatient clinic 
within a major met-
ropolitan public 
hospital

MDT transition support, including 
ensuring first appointment is less than 
six months from the last paediatric 
appointment, SMS appointment 
reminders, rebooking of missed ap-
pointments, a central phone contact, a 
diabetes educator as clinic coordinator, 
late closing hours, MDT care team, and 
phone support

Service evalua-
tion (ongoing); 18 
months and 30 
months following 
transition

684 18

Lyons et 
al. 2021 
[25]

Quantitative: 
longitudinal

USA Four paediatric 
endocrinology 
centres, and one 
adult practice, based 
within metropolitan 
hospitals or diabetes 
centres within 
universities

Quality improvement programs; sites 
developed their own QI programs, 
focusing on measures to educate 
patients about insulin pump usage, 
and support them in starting and 
continuing pump usage

15 months; Baseline, 
monthly dur-
ing intervention 
(15 months) and 
post-intervention (2 
months)

aggre-
gated 
data 
in 
each 
site

12–26

Peeters et 
al. 2021 
[36]

Mixed 
methods: 
retrospective

Netherlands MDT paediatric and 
adult diabetes care 
teams at twelve 
hospitals

MDT transition support; teams were 
clustered into groups based on 
whether they paid high or low atten-
tion to transitions

2 years; One- and 
two-years post 
transfer

320 23.7

Price et al. 
2011 [35]

Qualitative UK Diabetes clinic 
within one NHS 
general hospital

Structured transition program; inter-
views identified two super-ordinate 
themes among young adults—transi-
tion services should be developmen-
tally appropriate and based around 
individual needs

6 months; Baseline, 
3 and 6 months

11 16–18

Table 1  Summary of the fourteen included studies
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MDT transition support programs
The effectiveness of MDT models was also mixed 
(Table  3). Four studies reported benefits related to gly-
caemic control [23, 29] and diabetic ketoacidosis [29, 34], 
however, two studies reported no benefits for glycaemic 
control [31, 34]. Two studies reported benefits for blood 
glucose monitoring frequency [23] and insulin pump 
usage [29].

One of two studies that reported on psychosocial out-
comes, reported benefits for wellbeing [24] and the other 
showed benefits in terms of reduced diabetes distress 
[31], however, the second study reported no benefit for 
quality of life [31]. Increased satisfaction with the model 
of care was reported for patients [24, 31], but this was not 
consistent across studies [23]. There was some evidence 
for improved healthcare provider satisfaction [23], but no 
benefits were reported for parent satisfaction in the one 
study that measured this outcome [31].

Keeping scheduled appointments at adult clinics and 
participation in the consultations had increased [24, 29, 
34], and one study reported reduced length of hospital 
stays associated with an MDT model [29], (Table 3).

Telehealth and virtual care as a component of a broader 
model
Three included studies were based on one virtual care 
model, the Colorado Young Adults with Type 1 Diabetes 
(CoYoT1), which incorporated telehealth for clinic vis-
its and virtual peer group appointments with a diabetes 
educator. The pilot feasibility study of CoYoT1, reported 
high levels of patient satisfaction and an average of six 
hours travel time saved when attending their clinic online 
rather than in person, due to less travel [27]. The second 
CoYoT1 study showed increased clinic attendance rates 
that met the American Diabetes Associations’ guidelines, 
higher appointment satisfaction, with no reduction in 

First 
author
(refer-
ence no.)

Design Country Setting Model of care implemented Intervention dura-
tion and times at 
which outcomes 
were measured

Par-
tici-
pants 
(n)

Age 
(mean 
years or 
range)**

Pyatak et 
al. 2016 
[26]

Quantitative: 
longitudinal

USA Metropolitan 
paediatric diabetes 
centres, emer-
gency departments, 
community health 
centres, primary 
health clinics

Comparison of patients in final year of 
paediatric care and receiving continu-
ous care, with those lost to care follow-
ing unsuccessful transition

12 months; Baseline, 
6 and 12 months

75 20

Raymond 
et al. 2016 
[27]

Quantitative: 
pilot cross 
sectional

USA Metropolitan pri-
mary care clinic

Telehealth, involving a virtual clinic visit 
and a virtual group appointment with 
other young adults with T1D

Not stated 45 20

Reid et al. 
2018 [28]

Quantitative: 
prospective

USA A multidisciplinary 
metropolitan dia-
betes clinic within a 
university medical 
school

Telehealth, involving three regular tele-
health appointments with a diabetes 
specialist, and one in-person appoint-
ment per year

9 months;
Baseline, 3,6 and 9 
months

81 19.8

Rueter et 
al. 2021 
[34]

Quantitative: 
retrospective

Australia Transition clinic at a 
metropolitan public 
hospital, as well as 
adult public hospital 
and clinic visits 
recorded by the 
ADDN and ANDA

MDT transition support clinic, involving 
three monthly appointments and 
appointment re-booking, dedicated 
transition coordinator/educator, com-
plication screening, and tailored clinic 
hours

18 months 1,604 20.3

Schmidt 
et al. 2018 
[37]

Quantita-
tive: cross 
sectional

Germany Various health 
centres including 
mainly paediatric 
sub-specialty clin-
ics in tertiary care 
hospitals, and one 
inpatient rehabilita-
tion centre

Structured transition education 
program, consisting of a two-day 
transition workshop containing eight 
modules

6 months; Baseline 
and 6 months

153 16.4

Sequeria 
et al. 2015 
[33]

Quantitative: 
longitudinal

USA Three paediatric 
diabetes clinics 
within major urban 
hospitals

Structured transition program, includ-
ing education, group education, case 
management, and access to a new 
resource website

12 months 81 19–25

MDT: multidisciplinary team; NHS: National Health Service, United Kingdom; SMS: short message service; ADDN: Australian Diabetes Data Network; ANDA: Australian 
National Diabetes Audit

Table 1  (continued) 
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HbA1c values, compared with usual care [28]. The third 
CoYoT1 study was a randomised controlled trial that 
compared two care delivery modes, one combined tele-
health and virtual group appointments, and the other 
used telehealth alone. There were no differences in 
HbA1c, use of continuous glucose monitors or insulin 
pumps, quality of life, depression, problem-solving skills 
or communication with carers. However, the combina-
tion of and telehealth and virtual group appointments 
was associated with decreased diabetes distress [30], 
(Table 3).

Implementation determinants of transitional models of 
care
None of the fourteen studies assessed implementa-
tion strategies or drivers of model adoption, and none 

mentioned implementation frameworks or theories. 
However, most studies discussed the enablers, and some 
reported on the barriers for the implementation of iden-
tified models, (Table 4).

Discussion
Our results address a gap in knowledge about the nature, 
acceptability, and effectiveness of implemented models of 
care that support EAs with T1D transitioning from pae-
diatric to adult services. However, many gaps in knowl-
edge remain because of the limited number of studies, 
and the wide variability of models of care, model compo-
nents, and outcome measures being reported. Our syn-
thesis identified three emerging models of care that have 
been implemented to support transition including (1) 
structured transition care programs, (2) MDT transition 
support, and (3) telehealth or virtual care embedded as 
part of a broader model.

The evidence of effectiveness of structured transition 
care programs was mixed. Some studies reported posi-
tive health [25, 26, 33], and psychosocial outcomes [33], 
life satisfaction [26], and diabetes knowledge [26], while 
other studies reported no effect. In one study, the avail-
ability of a case manager at the time of transition enabled 
these positive health and psychosocial outcomes [33]. 
Other studies found no effect on self-management [36], 
quality of life [37], depression and stress [26], and dia-
betes knowledge [33]. Some of these mixed findings 
could be explained by study design and the wide variety 
of included model components within the three broad 
model types emerging from the literature.

Of the five studies describing MDT transition support 
including an adult care team in addition to the paediat-
ric team, care coordination, parental involvement, and 
structured programs, some found positive benefits for 

Table 2  Examples of outcomes measures reported
Outcome Examples
Health Glycaemic control, HbA1c levels, diabetic 

ketoacidosis, insulin pump usage, blood glucose 
monitoring frequency, adherence to routine visits, 
unscheduled presentations to emergency services.

Psychosocial Diabetes-related distress, depression, wellbeing, 
stress, quality of life, self-management and transi-
tion preparedness, diabetes empowerment, life 
satisfaction, problem-solving skills and communi-
cation with health professionals.

Satisfaction with 
model

Patient, provider and parent satisfaction with 
the models of care, and satisfaction with health 
services or appointments.

Engagement 
with adult health 
services

Clinic visits, participation in appointments, care 
adherence.

Other Transfer competence, diabetes knowledge, length 
of hospital stay, patient experience with transition, 
time convenience.

Fig. 2  Models of care and their components

 



Page 9 of 15Zurynski et al. BMC Health Services Research          (2023) 23:779 

Model Outcome Variable 
measured

First author
(reference 
no.

Evidence Benefit?

Structured 
transition 
program

Health Insulin pump 
usage

Lyons et al. 
2021 [25]

Increased in-person and telehealth education about insulin pump 
technology resulted in 13% increased usage of insulin pump 
(45–58%) over a 22-month period

Benefit

Glycaemic 
control

Peeters et al. 
2021 [36]

No difference in mean HbA1c levels between those who received 
more attention about their care, compared with those who re-
ceived less attention. Only 10.6% reached their targeted scores

No change

Glycaemic 
control

Pyatak et al. 
2016 [26]

Compared with lapsed care, continued care had lower levels of 
HbA1c and a reduction in severe hypoglycaemia and associated 
ED admissions at 12 months

Benefit

Glycaemic 
control

Sequeria et 
al. 2015 [33]

Compared with usual care, the intervention group who received 
a structured transition program had significant improvements in 
glycemic control and a lower incidence of severe hypoglycaemia 
at 12 months

Benefit

Psychosocial Self-manage-
ment and 
transition 
preparedness

Peeters et al. 
2021 [36]

There was no difference in self-management between those who 
received more attention about their care compared with those 
who received less attention. The more attention group felt better 
prepared for transfer, compared to the less attention group

No change 
in self-man-
agement.
Benefit for 
transition 
preparedness

Quality of life Schmidt et 
al. 2018 [37]

No effect of a two-day patient education program on quality of life No change

Depression Pyatak et al. 
2016 [26]

Compared with continual care, levels of depression and perceived 
stress for those who experience lapsed care did not improve after 
12 months

No change

Well-being and 
stress

Sequeira et 
al. 2015 [33]

Compared with a control group, the intervention group reported 
an improvement in global well-being and perceived stress after 12 
months

Benefit

Diabetes 
empowerment

Sequeira et 
al. 2015 [33]

Compared with pre intervention, there were no significant 
changes in diabetes empowerment

No change

Life satisfaction Sequeira et 
al. 2015 [33]

Compared with pre intervention, there were no significant 
changes in life satisfaction.

No change

Life satisfaction Pyatak et al. 
2016 [26]

Those who received continual care reported higher levels of overall 
life satisfaction compared with lapsed care

Benefit

Engagement 
with adult 
health services

Number of post-
transition clinic 
visits

Peeters et al. 
2021 [36]

High attention group scheduled more consultations in the year 
after transfer of care compared with the low attention group

Benefit

Other Transfer 
competence

Schmidt et 
al. 2018 [37]

A positive effect on health-related transition competence after a 
two-day patient education program

Benefit

Diabetes 
knowledge

Sequiera et 
al. 2015 [33]

There was no difference in diabetes knowledge for the interven-
tion group compared with a control group

No change

Diabetes 
knowledge

Pyatak et al. 
2016 [26]

At 12 months, those who received continual care reported higher 
levels of diabetes knowledge compared with lapsed care

Benefit

Patient 
experience

Price et al. 
2011 [35]

Essential that services are designed to be developmentally appro-
priate and consumer focused, and the consultation experience is 
paramount in facilitation of healthcare service engagement

Benefit

MDT transi-
tion support

Health Glycaemic 
control

Agarwal et 
al. 2017 [23]

Mean A1C reduced from 9.7–9% (p < 0.001) across a 6-month 
period

Benefit

Glycaemic 
control

Egan et al. 
2015 [31]

There was no difference in HbA1C levels between pre- and post-
transition (8.7% − 8.4%). Higher levels of diabetes-related distress 
were associated with higher HbA1C levels

No change

Table 3  Evidence for effectiveness of models of care stratified by outcome type
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Model Outcome Variable 
measured

First author
(reference 
no.

Evidence Benefit?

Glycaemic 
control

Farrell et al. 
2018 [29]

The continuity of care post-transition prevented deterioration in 
HbA1c. Compared with those who did not attend the MDT clinic, 
attendees had lower baseline HbA1c levels at 18-month and 30-
month follow up
No change in HbA1c between the first and 30-month follow up 
appointments

Benefit

Glycaemic 
control

Rueter et al. 
2021 [34]

Compared with data registries, there was no change in HbA1c 
levels for a transition clinic. No impact of socio-economic status on 
glycaemic control

No change

Diabetic 
ketoacidosis

Farrell et al. 
2018 [29]

Admissions for diabetic ketoacidosis were reduced with age-
appropriate education and regular follow-up

Benefit

Diabetic 
ketoacidosis

Rueter et al. 
2021 [34]

Diabetic ketoacidosis admissions were significantly reduced for 
increased clinic attendance

Benefit

Adherence Blood glucose 
monitoring 
frequency

Agarwal et 
al. 2017 [23]

Blood glucose monitoring frequency increased by one check per 
day from 2.5 to 3.5 (p < 0.001)

Benefit

Insulin pump 
usage

Farrell et al. 
2018 [29]

Data from 11 years showed a significant increase in pump usage 
from 0–40%

Benefit

Psychosocial Quality of life Egan et al. 
2015 [31]

Higher levels of HbA1c were strongly associated with lower quality 
of life. No change in quality of life between pre- and post-transi-
tion. A strong, positive correlation was seen between diabetes-
related distress and quality of life

No change

Wellbeing Colver et al. 
2018 [24]

Parent involvement was positively associated with wellbeing 
(p < 0.0001)

Benefit

Patient diabetes-
related distress

Egan et al. 
2015 [31]

Significantly reduced distress between pre- and post-transition for 
patients (p = 0.021) and their parents (p = 0.012)

Benefit

Satisfaction Patient 
satisfaction

Agarwal et 
al. 2017 [23]

Positive responses for model acceptance, ease of transfer and hav-
ing a dedicated adult care team. Patients reported feeling informed 
and motivated as the clinic focused on individual needs. Negative 
responses about travel issues for some

Mixed

Patient 
satisfaction

Egan et al. 
2015 [31]

Most patients felt satisfied with the program and the degree to 
which providers supported their autonomy. Many noted that they 
enjoyed being in a more adult venue, they felt more in charge of 
their care, and were more informed about complications

Benefit

Parent 
satisfaction

Egan et al. 
2015 [31]

Parents perceived their emerging adult as ready for transition, but 
they themselves were not. They described not having enough 
information prior to transition. All parents continued to be involved 
in care processes such as managing health insurance

No change

Provider 
satisfaction

Agarwal et 
al. 2017 [23]

Positive responses for adult and paediatric providers Benefit

Patient satisfac-
tion of health 
service

Colver et al. 
2018 [24]

Patient satisfaction of health service was positively associated with 
health self-efficacy (p = 0.006)

Benefit

Engagement 
with adult 
health services

Participation in 
appointments

Colver et al. 
2018 [24]

Meeting the adult team prior to transfer was positively associated 
with participation (p < 0.0001) and autonomy in appointments 
(p < 0.0001)

Benefit

Number of clinic 
visits

Farrell et al. 
2018 [29]

Compared with those who did not attend the MDT clinic, attend-
ees had higher cumulative clinic visits at 18-month and 30-month 
follow up

Benefit

Interval between 
clinic visits

Reuter et al. 
2021 [34]

Compared with data registries, median interval between clinic 
visits was shorter for MDT transition clinic attendees

Benefit

Other Length of hospi-
tal stay

Farrell et al. 
2018 [29]

Time spent in hospital was significantly reduced for those attend-
ing the MDT clinic

Benefit

Telehealth 
and Virtual 
Care

Table 3  (continued) 
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glycaemic control [23, 29], reduced diabetic ketoacidosis 
[34], reduced time spent in hospital [29], better adher-
ence to clinic visits [34], and improved wellbeing with 
the right level of parent involvement [24], although the 
“right level” of parent involvement was seldom clearly 
defined. Patient and parent satisfaction of the MDT tran-
sition support models was highly rated in two studies [23, 
31] but parent satisfaction did not increase [31]. Meeting 
the adult team and the supported integration of EAs into 
the adult service was feasible and acceptable to EAs [24]. 
These findings are consistent with the 2018 International 
Society for Pediatric and Adolescent Diabetes guidelines 
which suggest that a supportive team that includes pae-
diatric and adult care clinicians, with the involvement of 
parents leads to better care during transition and better 
health outcomes [7].

Healthcare providers’ perceptions of the value, accept-
ability and feasibility of innovative models of care deliv-
ery have been widely recognised as important to model 

implementation and sustainability [38]. However, only 
one study measured provider satisfaction [23]. Under-
standing health care provider views is important to 
inform service planning, staff capacity building and 
upskilling, and for the future development, implementa-
tion at scale, and evaluation of models of care [39, 40]. 
The limited information on the views of clinicians, edu-
cators and managers involved in the implementation and 
delivery of transitional models of care is a significant gap 
in the current literature.

Three studies based on the CoYoT1 model showed the 
value of supporting EAs with T1D through telehealth 
and virtual group appointments [27, 28, 30]. Diabetes 
distress decreased, quality of life and problem-solving 
skills improved, as did communications between EAs and 
health professionals [30]. EAs participating in CoYoT1, 
reported high levels of satisfaction because of flex-
ibility, convenience, improved access and engagement 
with the adult clinical team [27, 28, 30]. High levels of 

Model Outcome Variable 
measured

First author
(reference 
no.

Evidence Benefit?

Health Glycaemic 
control

Reid et al. 
2018 [28]

Number of blood glucose checks and HbA1c values did not 
change over the nine months

No change

Glycaemic 
control

Bisno et al. 
2018 [30]

No difference in HbA1c levels between intervention and control 
group over twelve months (p = 0.6)

No change

Continuous 
glucose monitor 
use

Bisno et al. 
2018 [30]

No difference between intervention and control group over twelve 
months (p = 0.53)

No change

Insulin pump use Bisno et al. 
2018 [30]

No difference between intervention and control group over twelve 
months (p = 0.63)

No change

Psychosocial Quality of life Bisno et al. 
2021 [30]

No difference between intervention and control group over twelve 
months (p = 0.89)

No change

Depression Bisno et al. 
2021 [30]

No difference between intervention and control group over twelve 
months (p = 0 0.71)

No change

Diabetes distress Bisno et al. 
2021 [30]

Intervention group reported lower levels of T1D-related distress on 
average than control group (p = 0.02)

Benefit

Self-perceived 
ability

Bisno et al. 
2021 [30]

No differences in self-confidence, ability to manage symptoms, or 
self-efficacy (p > 0.05)

No change

Satisfaction Satisfaction with 
clinic

Raymond et 
al. 2016 [27]

Patients reported high levels of satisfaction with the clinic Benefit

Appointment 
satisfaction

Reid et al. 
2018 [28]

Intervention group reported high levels of appointment satisfac-
tion across six months than controls (p = 0.03)

Engagement 
with adult 
health services

Clinic attendance Reid et al. 
2018 [28]

Compared with controls, intervention group attended more clinic 
visits (p < 0.0001)

Benefit

Care adherence Reid et al. 
2018 [28]

Intervention group adhered to care recommendations at approxi-
mately twice the rate of controls

Benefit

Other Communication 
with carers

Bisno et al. 
2021 [30]

No difference in communication with care providers about 
symptoms and care between intervention and control group over 
twelve months (p = 0.07)

No change

Problem-solving 
skills

Bisno et al. 
2021 [30]

No difference in problem-solving abilities between intervention 
and control group over twelve months (p = 0.051)

No change

Time 
convenience

Raymond et 
al. 2016 [27]

A saving of over six hours from their day when completing their 
clinic virtually compared with usual care

Benefit

ED: Emergency Department; MDT: multidisciplinary team.

Table 3  (continued) 
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digital literacy among EAs was recognised as an impor-
tant enabler for this model [27]. These findings are con-
sistent with other literature that reports the link between 
digital health technologies and digital health literacy and 
greater engagement with, and access to, health services 
[41].

The sustainability of the innovative models of care 
described in this literature review cannot be assessed, 

mainly because outcomes were mostly assessed over 
short follow-up time frames. Twelve studies reported 
outcomes at 6–12 months and only two studies in this 
review, Farrell et al. 2018 [29] and Peeters et al. 2021 [36], 
measured outcomes two years or longer after implemen-
tation, suggesting some level of sustainability, although 
sustainability was not explicitly assessed [42].

Table 4  Enablers and barriers of implementation
Overarch-
ing
model

Model description First 
author 
(reference 
no.)

Enablers Barriers

MDT 
transition 
support

The paediatric to adult diabetes 
transition clinic

Agarwal 
et al. 2017 
[23]

Program was developed inside of an existing adult diabetes clinic, 
which already had resources. There was an established relationship 
with the hospital that facilitated referrals. Model was preferred as it 
was adult health care based and developmentally appropriate

Nil reported

MDT 
transition 
support

Four home visits to present pro-
posed beneficial features associated 
with transfer of care

Colver et al. 
2018 [24]

Appropriate level of parental involvement as the EA takes on 
responsibilities for self-care, promotion of health self-efficacy, and 
meeting with the adult team before transfer

Nil reported

MDT 
transition 
support

Joint meetings between the paediat-
ric diabetes care providers, and the 
adult team, along with educators, 
nurse practitioner and the young 
adult

Egan et al. 
2015 [31]

Evening appointments, a coordinated and collaborative effort by 
paediatric and adult programs, MDT presence at joint meetings 
the provision of a concrete timeline for transition with a plan, a 
transition coordinator, and a sense of partnership between paedi-
atric and adult health care teams

Parental lack 
of preparation 
and knowl-
edge about 
the transfer of 
care

MDT 
transition 
support

Care provided by a diabetes special-
ist, primary care physician and 
diabetes educator, supported by a 
transition coordinator

Farrell et al. 
2018 [29]

Appointment reminders and active rebooking of missed ap-
pointments, and regular follow-up on sick day management. A 
collaborative relationship with paediatric service, promoting early 
engagement with the adult service

Travel distance 
for some as 
service based 
in a metropoli-
tan centre

Structured 
transition
program

Plan-Do-Study-Act cycles: Quality 
improvement programs focusing on 
measures to educate and support 
patients about insulin pump usage

Lyons et al. 
2021 [25]

Improved patient education and support, cooperative culture, 
engagement with staff, sustainment of visits and increasing 
frequency of touchpoints

Barriers 
to using 
the pump 
include cost/
unaffordabil-
ity, personal 
preference, 
and lack of 
familiarity with 
technology

Structured 
transition 
program

“On your own feet” transition care 
framework

Peeters et 
al. 2021 
[36]

Parental involvement, knowledge and skills brought about by 
more frequent consultations around transition; access to transition 
coordinator to “bridge the gap” between settings

Lack of struc-
tured support 
for parents

Structured 
transition
program

Transition pathway that is devel-
opmentally appropriate and based 
around individual needs

Price et al. 
2011 [35]

Training for professionals delivering the service, that included 
communication skills, and the importance of a person-centred 
care approach

Nil reported

Structured 
transition 
program

Tailored education, case manage-
ment, group education classes, 
access to adult clinic and transition 
website

Sequeria 
et al. 2015 
[33]

Program structure, team approach, availability of a case manager 
at both discharging paediatric clinic and accepting adult clinic

Nil reported

Telehealth 
and Virtual 
Care

Colorado Young Adults with T1D 
(CoYoT1) Virtual Clinic

Raymond 
et al. 2016 
[27]

High levels of digital literacy among participants. Technology 
enabled flexibility of access to care

Nil reported

Colorado Young Adults with T1D 
(CoYoT1) Virtual Clinic

Reid et al. 
2018 [28]

Technology enabled flexibility of access Internet fire-
walls at work 
for EA patients

Colorado Young Adults with T1D 
(CoYoT1) Virtual Clinic

Bisno et al. 
2021 [30]

It was perceived that telehealth improved communication with 
care providers

Nil reported

MDT: multidisciplinary team
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Across the three types of models of care, the key 
reported attributes for successful transition included 
building positive relationships, patient-centred educa-
tion, and integration into the adult clinics supported by 
an MDT approach to care. Technology enablers includ-
ing telehealth, apps and web-based peer support groups 
as well as flexible access to a case manager or coordinator 
that works with the EAs and clinical teams to smooth the 
transition journey according to the EA’s individual health 
and psychosocial needs and capabilities, were all consid-
ered important enablers. The importance of transition 
programs that include coordinators or navigators has 
been discussed and recommended for many years, how-
ever, such models of care are not widely implemented 
[43]. Notable successful examples include the Trapeze 
Transition care program in New South Wales Australia 
[44], and the Transition to Adult Care (On TRAC) pro-
gram in British Columbia, Canada [45]. These transition 
programs are not disease specific and aim to assist EAs 
with many different chronic conditions. There appears 
to be untapped potential to learn from and leverage 
such programs when supporting EAs living with T1D to 
transition successfully to adult care [43]. Most studies 
included in this review focused on the positive aspects 
of the model they were reporting on, and mentioned bar-
riers less frequently. Barriers associated with the transi-
tion models of care included parental lack of preparation 
and knowledge [31], long travel distances for patients 
and families to access transition care [29], and financial 
burden among those required to use insulin pumps [25]. 
Limited digital literacy or access to the internet impacted 
the effective use of for telehealth or virtual care and lim-
ited training and technological skills impacted the use of 
continuous glucose monitors and insulin pumps [25, 28]. 
These factors should be carefully considered when co-
designing, co-producing or scaling up models of transi-
tional care for EAs with T1D.

Understanding the factors influencing implementa-
tion of transitional models of care is crucial for improv-
ing care for EAs with T1D and for future implementation 
of successful models at scale. No study in the current 
review addressed implementation drivers at the pro-
vider or health system level. Future studies should exam-
ine implementation outcomes of T1D transition models 
including levels of acceptability, adoption, appropriate-
ness, fidelity, penetration into the healthcare system, and 
cost, by utilising a framework such as the Consolidated 
Framework for Implementation Research (CFIR) [46]. 
The CFIR is an apt example of an organising framework 
that provides a guide for systematically assessing poten-
tial barriers and facilitators for implementation and to 
guide implementation planning and evaluation [47]. To 
support future implementation and evaluation of tran-
sitional models of care, understanding readiness for 

implementation at the individual, team and organisa-
tional level is also an important consideration [48], how-
ever, none of the studies included in our review touched 
on these aspects.

Strengths and limitations
A comprehensive search and rigorous study selec-
tion strategy was used to identify relevant studies from 
a range of academic databases. However, limiting the 
search only to articles written in English, is likely to have 
omitted relevant evidence written in other languages. We 
were not able to pool data due to the wide heterogeneity 
of study methodologies, analysis methods, and outcome 
measures. The generalisability of our findings is limited 
by study designs used (e.g., retrospective designs or lack 
of comparator group), and a lack of perspective from the 
providers’ who deliver care under these new models. The 
variable inclusion of model components and high vari-
ability of the characteristics of model components made 
it challenging to classify the models of care into cohesive 
groups.

Conclusion
Across three broad transition model types identified in 
this review, reported benefits for transitioning EAs with 
T1D include improved health outcomes such as glycae-
mic control, better engagement with the health system 
in terms of attendance at regular appointments, reduced 
presentations to emergency departments and reduced 
diabetes-related stress, although not all studies reported 
these benefits. We identify a need to improve the scope 
and quality of current evidence, which was based on 
only 14 studies with mostly small sample sizes, and lim-
ited follow-up periods. Economic analyses and analyses 
of acceptability, adoption, appropriateness, and feasibil-
ity at the level of clinical teams, funders, and managers 
were rarely reported. The body of evidence needs to be 
strengthened through rigorously designed studies that 
are guided by implementation frameworks, to better 
understand barriers, enablers and drivers of model effec-
tiveness, acceptability, adoption and sustainability.
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