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Abstract
Disengaged young adults with type 1 diabetes are vulnera-
ble to poor health outcomes. Potentially 20% of those aged
16–30 years could be included in this category. East and
North Herts Clinical Commissioning Group (CCG) commis-
sioned the East and North Herts Institute of Diabetes and
Endocrinology (ENHIDE) to pilot an innovative model of care
in August 2016. Young adults aged 16–30 were offered an
alternative model of tailored care, with access to a young
adult support worker and specialist nurse. Inclusion in the
project was based on fulfilling at least one of the following
criteria: 
• Acute admission with diabetic ketoacidosis or hypogly-

caemia
• Non-attendance for retinal screening
• Non-attendance at clinics on at least two consecutive

occasions
• Persistent HbA1c levels >75 mmol/mol
• Non-attendance for routine laboratory measures of

glycaemia and renal function
• Multidisciplinary team review stating need for more

flexible care
We invited 148 young adults to participate in the project. Of
these, 118 have been recruited after the initial contact,
markedly exceeding the 10% take-up rate set by the CCG.
The project will evaluate changes in emergency admissions,
attendance for routine biochemical tests and retinal screen-
ing, changes in glycaemic control and quality of life measures
at 6 and 12 months after entry to the project
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Background
Clinical management and self-care of young adults with type 1
diabetes is challenging. There is an evident need for effective tran-
sitional care of those aged 16–19 years, but also recognition of
issues with transfer of care to adult services.1–3 There are more
adults aged 19–30 with type 1 diabetes – including those who have
developed their condition after the age of paediatric care – than
those aged 16–19.1

Several studies have clearly demonstrated the multifaceted
nature of issues that impact on attendance at clinics for young
adults, adherence to self-care, hospitalisation with diabetic ketoaci-
dosis (DKA), high levels of HbA1c and early onset complications,
most notably retinopathy. These include psychosocial factors such
as socioeconomic status, parental separation and lack of family
cohesiveness, unemployment, and psychological and mental health
factors including eating disorders and substance abuse.4,5 In addi-
tion, there is clear evidence that a proportion of young adults living
with type 1 diabetes do not find current models of care provide
services they wish to access.6

Less engaged patients have poor glycaemic control, the highest
rates of DKA admissions and non-attendance at clinics, and the
greatest incidence of complications.7,8 Certain models using non-
direct face-to-face communication using Skype and text-based sup-
port have provided benefits such as better clinical attendance and
potentially fewer emergency admissions.9–13 These services have
been offered to all patients attending diabetes clinics rather than
selected patients with poor clinic attendance.9

Despite recent advances in diabetes care and more intensified
insulin regimens, much higher levels of HbA1c than are desirable
persist.14–16 Furthermore, psychological interventions designed to
help young people with type 1 diabetes have achieved disappointing
results in respect of engagement, HbA1c attainment and improved
quality of life measures.17

By definition, it might be difficult to identify factors that account
for dissatisfaction with standard care. However, this has recently
been explored in a semi-structured interview with 29 young people
with type 1 diabetes6 who fulfilled any of the following criteria: no
HbA1c test in preceding 12 months, non-attendance for retinal
screening in the preceding 18 months, no contact with the specialist
diabetes team for 12 months, or two or more hospital admissions
with DKA in the past 2 years. 
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The themes that emerged were:
• Feeling overwhelmed by having and managing type 1 diabetes 
• Experience of bereavement
• Feeling different to peers without type 1 diabetes
• Trust previously broken by a health professional 
• Embarrassment at discussing menstruation, personal issues and

being examined by male doctors
• Length of time and inconvenience attending clinic appointments 
• Concern they were being ‘blamed’ for ineffective self-manage-

ment 
In East and North Hertfordshire there are approximately 800 people
with type 1 diabetes aged 16–30. Surveys of our transition and
young adult clinics in 2014 recorded a 23% drop-out rate after 2
years follow-up.18 In 2016 there were 52 young adults aged 16–30
with at least one DKA admission over an 18-month period identified
from Hospital Episode Statistics. The last recorded median value of
HbA1c available in 49 cases was 93 mmol/mol. Eighteen of these
were disengaged from regular care. Our DKA admission rates equate
to a 4.3% annual event frequency, in line with UK and international
reports, with the highest incidence being amongst those aged
18–24.8,19,20 

The East and North Herts Diabetes Retinal Screening programme
in 2016 identified 66 young adults aged 16–30 who had not
attended retinal screening. This is a serious concern, given the link
with variable engagement and the recognition that the incidence of
sight-threatening retinal disease and blindness is especially high
below the age of 40.14,15

The ENHIDE Young Adult Telehealth Pilot Study 
The 2-year project was designed to enable at least 12 months review
of the impact of supported care on the outcome measures. The East
and North Herts Clinical Commissioning Group (CCG) provided
financial support for the core personnel and for IT support. The
project was set up in August 2016, with full recruitment of the team
by the end of October 2016.

Outline of patient selection  
The project was designed to provide an alternative care model
for those identified as ‘disengaged’. This categorisation is not a
binary definition in that young adults with diabetes can engage
with certain aspects of routine care on an intermittent basis.

Consequently, inclusion in the telehealth service for individu-
als aged 16–30 was based on meeting at least one of the follow-
ing criteria in the 2 years prior to project entry: 
• Admission with diabetic ketoacidosis or hypoglycaemia 
• Non-attendance for retinal screening
• Non-attendance at diabetes clinics on at least two consecutive

occasions
• Persistent HbA1c levels >75 mmol/mol 
• Non-attendance for routine laboratory measures of glycaemia

and renal function 
• Multidisciplinary team review stating the need for a more flex-

ible system of supported care.
Young adults aged 16–30 years in East and North Herts were iden-
tified from outpatient and inpatient hospital registers, the Diabetes

Retinal Screening register and individual patients identified from
GP practice registers. All 55 general practices in East and North
Herts were invited to participate. GP practices were informed
about the project via a GP bulletin. The CCG made practices aware
of the project time scales, aims and objectives and offered a finan-
cial incentive (£200) for participation. 

Young adults aged 16–30 admitted with DKA and/or hypogly-
caemia were prioritised for immediate entry along with potential
disengaged cases from specialist diabetes services. All general prac-
tices were contacted to create a cross-referenced list enabling up-
dates of those currently registered at the practice with type 1
diabetes aged 16–30. This enabled documentation on whether in-
dividuals had changed practices, or had been admitted to other
acute units within the preceding 2 years, and helped identify lack
of key biomedical data within the preceding 2 years. We also iden-
tified additional psychosocial, employment information and other
issues. 

Young adults who no longer lived in the East and North Herts
catchment area were excluded from consideration to participate
in the study. 

The telehealth team   
The telehealth project team comprised two consultant diabetol-
ogists who provided a total of two sessions weekly for this proj-
ect, two Band 7 diabetes specialist nurses (DSNs) who provided
a total of five full days a week, a half-time project manager and
a whole-time young adult support worker (YASW).

Development of the young adult telehealth protocol   
The telehealth team initially identified three pilot practices from
three separate localities in East and North Herts. A detailed base-
line proforma (Figure 1), which included an individualised care
plan, was completed and agreed by the telehealth team. All
young adults identified for the project were invited to participate
by letter (Figure 2) which was tailored to their individual needs.
Those still under transitional care were invited to participate by
the paediatric department.

We trialled methods of delivering the invitation: attached
alongside the repeat insulin prescription, hand delivered to home
addresses or via the Practice Nurse. The young adult was given 5
days to ‘opt out’ of the project before the team made contact. 

We asked primary care and young adults from the three ‘pilot’
practices for suggested changes to this process. Subsequently we
hand delivered invitations to the home addresses. This gave the
team the opportunity to speak to the young adults in person if
they were at home, and the process was repeated 8–12 weeks
later if no contact had been achieved.

Ongoing project delivery 
After initial contact, participants were asked to complete a ‘Problem
Areas in Diabetes’ (PAID) Questionnaire used in the DAWN study21

and eight questions from The Diabetes Wellbeing Questionnaire
used by the National Paediatric Diabetes Network (Figure 3). 

Day-to-day support was provided by the DSNs and the YASW.
After initial input, the consultant role remained supervisory, other
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Figure 1. Proforma for baseline data collection

Continued ...
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Figure 1. Proforma for baseline data collection (continued)

Continued ...
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Figure 1. Proforma for baseline data collection (continued)
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than review of cases admitted with ketoacidosis or hypoglycaemia. Consultant reviews
were offered at patients’ request. In addition to the goals the patient wished to achieve
by being part of the project, an individual care plan was also agreed by the team. 

The key role for the YASW was to help participants navigate around medical,
social and employment services, to ensure access for support for low-grade mood
disorders provided by Hertfordshire County Council and national services such as
the ‘Big White Wall’ and Samaritans, and to improve access to cognitive behav-
ioural therapy. Individuals requiring behavioural support were identified based on
responses to the PAID or Wellbeing questionnaires. Services were accessed by self-
referral or via the project team. In addition, the YASW provided moral support and
basic diabetes advice, and access to smoking cessation programmes (Table 1).

The YASW and the DSNs had discussion with the mental health team to ensure
access to clinical psychology and/or psychiatric care for complex mental health issues. 

Figure 2. Invitation to participate
We collaborated with the retinal screening

team to offer more flexible screening times at
weekends and evenings, offering DSN review to
coincide with the time of eye screening.

The DSNs and YASW used text, telephone and
Skype communication with young adults who
requested such support. The timings for access
were mutually agreed, enabling contacts at week-
end and outside working hours.

Clinical support from the DSNs enabled con-
version to peakless basal insulin such as Degludec,
use of meters with apps, and readier access to
downloading blood glucose readings using
DIASEND. A subgroup of individuals with recurrent
DKA and/or no record of blood glucose monitor-
ing were selected by the DSNs to have FreeStyle
Libre Flash glucose monitoring for a minimum of
1 month to better support self-care, recognition
of glycaemia, and need for more effective use of
insulin to match carbohydrate intake. This enabled
the DSNs to support changes to insulin regimens
where nocturnal hypoglycaemic events were doc-
umented, or enable carbohydrate counting with
insulin bolus advisors. 

Use of smart phone applications such as
‘Carbs and Cals’ was encouraged. Dietetic
support was offered through a 3-hour carbohy-
drate counting course or through more struc-
tured education.

All data and contacts were captured on our
diabetes data management system after initial
baseline documentation was captured using a
standardised proforma (Figure 1). Hospital admis-
sions of those included in the study were identified
through the Diabetes Outreach Team. 

Monthly case reviews by the project team were
established to assess adherence to the pro-
gramme. Quarterly HbA1c measurements were
arranged if individual patients were agreeable.
Information on the clinical impact and engage-
ment of the patient throughout the project life-
cycle was recorded at 6 and 12 months after
inception, enabling direct comparison with base-
line data to monitor project success.

The original CCG support was contingent on
attainment of the key performance indicators in
those recruited in this pilot study. These included: 
• The proportion of the young adults taking up

the offer of support: a minimum of 10% set
as a goal

• Baseline and post service changes in individu-
alised care plan improvements 

• Ambulance call-outs for young adults with
hypoglycaemia reduced by 20%

• Reduction in DKA admissions by 20% 
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Figure 3. Young Adult Wellbeing Patient Questionnaire
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Table 1 Local and national support services signposted by young adult support worker 

Local services National services

FRANK Adolescent Drugs and Alcohol Service Herts (online drugs advice)

Mind in Mid Herts (mental health support)

IFST (Intensive Family Support Team)

Youth Connexions (mental health, sexual health, education and employment support)

YMCA (support with health and wellbeing, homelessness, family support, training, 
education and youth work)

The Wellbeing Service Herts (mental health support)

Rapid Assessment Interface and Discharge (RAID) (mental health in patient liaison service) 

LGBT*Q in Hertfordshire (lesbian, gay, bisexual, trans and questioning support, advice 
and events) 

A-Dash (Adolescent & Alcohol Service Herts)

Sexual health clinics

Herts Young & Homeless

Herts CAMHS (Child Adolescent Mental Health Service)

Dyslexia Herts

Herts Help (range of different support)

Smoke Free Hertfordshire

Herts Sunflower (Herts domestic abuse helpline)

Diabetes UK

JDRF (online type 1 diabetes support)

Carbs and Cals (online, books and APPS)

Young Minds (child and adolescent mental health support)

Self-harm UK (online support)

Kooth (children, adolescent online counselling support) 

Samaritans (Helpline)

Beat (beating eating disorders)

Brook (eating disorder support

British Dyslexia Association (online support)

Change 4 Life (exercise & diet) 

Rethink Mental Health (online support)

Sane (mental health helpline)

PALMS (positive behaviour, autism, learning disability and
mental health)

The Big White Wall (online counselling)

• Improved quality of life measures 
• Feedback on patient experience 
The project did not commence without challenges: 
• Only 70% of the 55 practices expressed interest in supporting

the project and providing additional information on patients
who met the project criteria; the response was lower from those
practices on the fringes of the CCG catchment area. 

• Contact details in acute and primary care information systems
were not always up to date, raising concern that those consid-
ered disengaged may not have received regular communication
both prior to and during the initial phase of the pilot study.
This became apparent in approximately 40% of cases when a
successful second home visit with direct contact identified
changes in mobile phone numbers. 

• Absence of blood testing often reflected lack of willingness to
wait in lengthy queues in the pathology department. 

• Face-to-face contact was limited to certain locations on grounds
of safety and data protection.

Current status 
Initially the project anticipated there would be 200 eligible young
adults from the start of recruitment in October 2016. At com-
pletion of recruitment in September 2017, 148 young adults not
under acute care elsewhere fulfilled criteria for participation. 

The majority (n=120) were on basal bolus insulin regimens,
23 were on 1–3 daily injections using pre-mixed and rapid acting

insulin and five were on insulin pumps. Overall, 80% (n=118)
responded to the invitation to participate in the project, which
was staggered over the period from October 2016 to September
2017. Data capture at 6 and 12 months after initiation will
enable review of the project outcomes towards the end of 2018.

The ENHIDE young adult telehealth pilot project was designed as
a collaborative exercise between primary and specialist care. We have
demonstrated in the establishment of the programme that this is
both feasible and necessary. If successful, the economic cost per case
supported (less than £1000 annually covering the salary costs of the

Key messages

• Young adults with type 1 diabetes are frequently 
disengaged from current models of care

• A new tailored approach for their care is being piloted
in 118 out of 148 suitable people, reflecting a high
level of initial interest

• Over a 1-year follow-up period we will evaluate impact
on hospitalisation, take-up of routine laboratory blood
and urine testing and retinal screening, metabolic 
control and quality of life
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telehealth team) would be measured against the short-term benefits
from reduced unscheduled hospital admissions and better use of
clinic appointments, and the potential longer-term savings through
reduced diabetes complications.
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Diary dates 2019

For other meetings see https://www.abcd.care/events

6 February ABCD Yorkshire Regional Diabetes Event
York Racecourse
https://abcd.care/events/abcd-yorkshire-regional-diabetes-event

13 February 4th Joint Meeting of ABCD and the Renal Association
NEC, Birmingham
https://abcd.care/events/4th-joint-meeting-abcd-renal-association 

14 February Obesity Update 2019
Royal College of Physicians, London
https://www.bioscientifica.com/event-management/our-

events/obesity-update-2019/ 

16 May ABCD DTN-UK Meeting 2019
Loughborough University
https://abcd.care/events/abcd-dtn-uk-meeting-2019 

16/17 May ABCD Spring Meeting
Loughborough University
https://abcd.care/events/abcd-spring-meeting-2019 
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