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Article points

1.	Service changes in young 
adult diabetes care require the 
involvement of people with 
diabetes in designing pathways.

2.	In these challenging times 
in the NHS, clinicians need 
to identify simple and 
deliverable innovation to 
engage with young adults.

3.	The use of peer support 
as a therapeutic tool is 
underestimated in healthcare.

4.	Regular reflection via the 
measurement of outcomes 
can guide the performance 
of the service.
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Young adults face considerable challenges in managing their diabetes during a stage 
of their lives that is laden with changes. Large datasets consistently reveal suboptimal 
clinical outcomes in this age group. Young Adult Diabetes Service staff members at 
Royal Liverpool University Hospital identified gaps in care and co-designed service 
changes with young adults to address these gaps. Changes implemented over 3 years 
resulted in significant improvements in engagement, support, hospital admissions and 
feedback. Unmet issues remain on a wider scale in young adult diabetes care across 
the NHS. These require urgent attention from policymakers and organisations to 
improve wellbeing and prevent complications in this vulnerable patient population.

Based on current estimates, there are 
nearly 400,000 people living with type 
1 diabetes (T1D) in the UK, of which 

8% are aged 19–25 years (Scottish Diabetes Data 
Group, 2017; NHS Digital, 2018). The period of 
young adulthood represents a significant time 
in the health and wellbeing of the population, 
with most assuming financial independence from 
parents, moving home, forming new relationships, 
entering the workforce and adopting new social 
habits (Arnett, 2001). In the process, young adults 
face unique challenges (developmental, lifestyle, 
healthcare and psychosocial) in trying to balance 
these important changes with the management of 
T1D (Monaghan et al, 2015). As a result, outcomes 
in this age group are among the most suboptimal: 
<30% achieve treatment targets for glycaemic 
control or receive all nine National Institute for 
Health and Care Excellence-recommended care 
processes (NHS Digital, 2018). Peak mean HbA1c 
is encountered (Foster et al, 2019) and one-third 
of young adults live with some level of diabetes-

related distress (Hagger et al, 2016). Relatively 
higher rates of emergency admissions are seen 
in young adults with T1D with or without other 
chronic health conditions (Fortuna et al, 2010). 
While engagement rates with medical professionals 
are lowest in this age group (Callahan and 
Cooper, 2010), there is also evidence to suggest 
that healthcare-related bureaucratic problems 
contribute to ‘missed appointments’ (Snow and 
Fullop, 2012). An informal calculation has shown 
that people with diabetes spend 99.9% of their 
time managing their condition independently or 
relying on peers, without any professional support, 
highlighting the importance of peer support in 
T1D (Hernandez, 2015).

The Liverpool challenge
Liverpool is home to four universities, two Premier 
Football Academies and a historic music culture, 
playing host to a population of approximately 
500,000 people, 42% of whom are aged <30 
years (Office for National Statistics, 2018). The 
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care of young adults with diabetes is spread across 
the city through primary care and three teaching 
hospitals (two adult and one paediatric). This 
article elaborates on the service and outcomes in 
one of the adult hospitals: the Royal Liverpool 
University Hospital. In 2015, specific challenges in 
the provision of young adult diabetes care at this 
hospital included: 
l	 High non-attendance/did-not-attend (DNA) rate
l	 Low numbers achieving target HbA1c

l	 A high percentage of the clinic cohort being 
admitted with diabetes-related emergencies 

l	 An absence of local peer-support platforms.

If these trends continued, there was the potential 
for reduced self-management, screening for 
complications and wellbeing in this vulnerable 
population. Previous attempts to introduce 
innovative care had been hampered by a lack of 
resources and funding.

Model for change
To address problems, it was decided to implement 
a structured, cohesive, person-centred young  
adult diabetes service. The results of local  
National Institute for Health and Care Excellence-
related and national audits, service evaluation 
studies and performance reviews were used to 
identify challenges and pitfalls in the service. 
Young adults were invited to focus group meetings 
to feed back, generate ideas and aid in service 
design. A new model of care was set up with the 
over-arching aim of engaging, supporting and 
empowering young adults. It incorporated specific 
objectives:
l	 To reduce the DNA rate
l	 To increase the percentage of young adults 

achieving HbA1c <58 mmol/mol (7.5%), in line 
with National Diabetes Audit targets

l	 To reduce the median HbA1c of the clinic
l	 To reduce young adult hospital admissions due 

to diabetes-related emergencies
l	 To improve access to the clinic and healthcare 

professionals (HCPs)
l	 To establish a local peer-support platform 

to empower young adults with diabetes and 
improve their self-management skills.

Year 1 changes
The changes implemented in Year 1 (2016) were 
sub-classified into four broad themes and were 
related to clinic structure, communication, support 
and outcomes measurement.

Clinic structure changes
The structured care pathway was revised, with a 
defined population age group, sources of referral, 
services offered during and between appointments, 
and transfer to the adult clinic under the same 
consultant to ensure continuity of care, see Figure 
1. Joint weekly multidisciplinary team (MDT) 
clinics with 4-monthly follow-up appointments 
were introduced, with the consultant, diabetes 
specialist nurse and dietitian in attendance. This 
was in line with the clinic structure in the local 
paediatric and transition diabetes clinics, avoiding 
the need for multiple individual appointments with 
different HCPs. Flexible ‘drop-in’ appointments 
were embedded into the nurse- and dietitian-led 
clinic templates on specific days of the week to 

A&E/primary 

care referral

Transition 

diabetes 

service

Young adult diabetes clinic

(19–25 years old)

During appointments

l	 Joint multidisciplinary 

team clinic

l	 Blood pressure, albumin: 

creatinine ratio, HbA1c, 

foot check

l	 Pre-clinic questionnaire

l	 Glucometer/continuous 

glucose monitoring/Libre 

download

l	 Structured care plan

l	 LIVT1D information

l	 Contact email given

Between appointments

l	 Flexible drop-in  

sessions

l	 Annual thyroid function 

test, lipid and renal  

profile

l	 Joint pump–young 

adult clinic referral (if 

applicable)

l	 Structured education

l	 Attendance at LIVT1D 

meetings

l	 Contact email given

Adult type 1 diabetes clinic

(>25 years old)

Figure 1. The revised structured care pathway for young adults
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ensure review of those patients who missed their 
formal young adult clinic appointments.

A pre-clinic questionnaire, see Figure 2, was 
handed to young adults while in the waiting area 
of the diabetes centre. This was an idea adopted 
from transition diabetes clinics in Portsmouth (Kar 
et al, 2014). Patients are asked to highlight their 
most important diabetes- and lifestyle-related areas 
of discussion during the consultation. 

Glucometer, insulin pump and flash/continuous 
glucose monitor data download was implemented 
through a variety of pieces of software. While it is 
relatively standard practice in 2019, in-house data 
download was still novel a few years ago. 

Communication changes
Telephone reminders for appointments were 
introduced. Calls were made by a departmental 
secretary in addition to the standard text 
message and appointment letters sent by the 
hospital. Patients were given the email address 
of an individual HCP within the MDT that 
they could contact for advice during working 
hours. In addition to this, young adults were 
advised to contact the team within 2 weeks of a 
clinic appointment to jointly analyse trends in 
glucose levels following any changes made in the 
previous clinic and to maintain contact between 
appointments.

Support changes
LIVT1D, Merseyside’s first peer-support group 
for adults with T1D, was established with the 
help of people with diabetes and HCPs. Support is 
extended via: 
l	 Closed online social media platforms (managed 

by young adults)
l	 Social gatherings 
l	 Three-monthly educational meetings held from 

6–8 pm at a local hotel, funded through health 
technology organisations and department 
charity funds.

Outcomes measurement
A comprehensive database of the clinic cohort 
was created. This database has incorporated 
demographic and clinical data for measuring 
clinical outcomes, in addition to conducting audit 
and research.

Years 2 and 3
Further changes were made in 2017 and 2018. 
First, a joint young adult–insulin pump MDT 
clinic was set up to align care given to young 
adults on insulin pumps with the well-established 
protocols of the adult cohort under the Royal 
Liverpool Insulin Pump Service. This serves as 
an ideal platform for discussing challenging cases 
and clinical conundrums. Second, primary care 
colleagues caring for university students were 
invited to attend young adult diabetes clinics. 
This reassured them of the care students with 
T1D received from the specialist service and 
strengthened relationships across the healthcare 

Young Adult Diabetes Clinics 
            Pre-clinic questionnaire  

 

Please tick any issue you would like to discuss about your lifestyle or glycaemic control 
today. If there are several, please tick the 4 most important issues. 

Lifestyle: 

Issue: Anything specific? 
Sports and exercise  
Travel and holiday advice  
Alcohol   
Tattoos and body piercing  
Driving  
Sex/pre-conception advice  
Attending music festivals  
Drugs  
Smoking  
Food and diet  
Weight issues  
Hormonal problems  
Moving home/ University  
Job related issues  
Need more information resources  
Can’t be bothered  
Other  
    

            Glycaemic control: 

Issue: Anything specific? 
Hypoglycaemia  
Injection sites  
Carbohydrate counting  
Unpredictable glucose patterns  
Glucose meter related issues  
Illness and glucose/ketone monitoring  
Missed doses  
Frequent infections  
Worsening 
retinopathy/nephropathy/neuropathy 

 

Insulin regimen  
Other:  

 
 

 Figure 2. Pre-clinic questionnaire used in the young adult clinics
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spectrum. Third, FreeStyle Libre education 
sessions were introduced following the national 
implementation of flash glucose monitoring 
prescription (Regional Medicines Optimisation 
Committee, 2017). While this was applicable to 
the entire T1D service, significant numbers in the 
cohort were young adults. 

Results
The demographics of the clinic cohort are given 
in Table 1. Data from the clinic database, hospital 

laboratory system (Sunquest ICE®) and bespoke 
online diabetes register were used to analyse 
outcomes. Results from 2015 (baseline year) 
were compared to those at the end of 2018 and 
categorised into: clinic attendance; median HbA1c; 
percentage achieving HbA1c ≤58 mmol/mol; and 
hospital admissions with diabetic ketoacidosis and 
severe hypoglycaemia.

Chi-squared and Mann-Whitney U tests were 
used to analyse the data. IBM SPSS Statistics 2015 
software was used to perform statistical analysis.

A significant reduction in the DNA rate was 
seen between 2015 and 2018 and the percentage of 
people with diabetes attending two or more clinic 
appointments per year peaked in 2018, see Table 2 
and Figure 3.

There was a steady fall in median HbA1c – from  
76 mmol/mol (9.1%) to 68 mmol/mol (8.4%) –
between 2015 and 2018 (P=0.009), see Figure 4. By 
2018, nearly a third of young adults had achieved 
a median HbA1c <58 mmol/mol compared to just 
9.7% in 2015 (P<0.001), see Figure 5. This was 
above the national median for people with T1D 
in the same age group (22.7%) and similar to the 
observed median in the UK for people with T1D 
across all ages (29.9%) (NHS Digital, 2019). 

Hospital admissions for diabetic ketoacidosis 
dropped from 15% in 2015 to 3.3% in 2018 
(P=0.004), see Figure 6. None of the young adults 
attending the service were admitted with severe 
hypoglycaemia in 2018 (P<0.001), see Figure 6.

Characteristic Percentage

Type of diabetes:

l Type 1

l Type 2

l MODY

92

7

1

Gender:

l Male

l Female

45

55

Median duration of diabetes 8 years

Insulin regimen:

l Multiple daily injections

l Continuous subcutaneous 

   insulin infusion

l Oral hypoglycaemic agents

80

14

5

Table 1. Demographics of young adults with 
diabetes in the clinic (n=145).

Outcome 2015 2016 2017 2018 P-value

Percentage of people with diabetes who did not attend ≥1 appointment(s) per year 47 32 30 21 <0.001

Percentage of people with diabetes attending ≥2 appointments per year 42 65 67 70 <0.001

Clinic median HbA1c (mmol/mol) 76 72 73 68 0.009

Percentage of people with diabetes achieving HbA1c <58 mmol/mol 9.7 25 19 30 <0.001

Percentage of 19–25-year-olds with type 1 diabetes in England achieving  

HbA1c <58 mmol/mol (National Diabetes Audit)

24 23.1 23.5 22.7 N/A

Percentage of all people with type 1 diabetes in England and Wales achieving  

HbA1c <58 mmol/mol (National Diabetes Audit)

29.9 29.2 30.2 29.9 N/A

Percentage of people with diabetes with ≥1 diabetic ketoacidosis admission 15 8 8 3.3 0.004

Percentage of people with diabetes with ≥1 severe hypoglycaemia admission 4 2 1.7 0 <0.001

Table 2. Summary of clinic outcomes over time.
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Feedback from young adults about the clinic 
and LIVT1D meetings has been encouraging, 
with satisfaction rates of 85% and 100%, 
respectively. LIVT1D has expanded steadily over 
the past 3 years, with over 250 members now 
supporting each other across Merseyside. Its rising 
popularity has generated interest from influential 
organisations and resulted in one of the local 
Premier League football clubs formally being 
associated with the group, hosting meetings and 
further spreading awareness of T1D. 

Limitation
The limitation of these data is that they cover 
the young adult diabetes service in one teaching 
hospital and not the entire city.

Lessons learned
A key feature of this service model has been the 
co-design with young adults. Research suggests 
that this can lead to improved outcomes (Locock 
et al, 2014). Seen not as ‘patients’ but ‘experts 
through their experience’, the young adults have 
been able to identify crucial problems and provide 
valuable solutions to their HCPs, who have 
merely been ‘facilitators’ in this process. This in 
turn has empowered young adults, strengthened 
relationships with HCPs and increased 
engagement both ways. 

Inertia in initiating and implementing change 
can be overcome by services identifying issues that 
are under their ‘direct control’ and worrying less 
about those that are not. This theory, described 
by Covey (1989), proved highly effective in 
identifying pitfalls in our service and designing the 
new pathway. The changes described have been 
implemented by adopting the core philosophy of 
being person-centred and addressing the basics 
without getting entangled in complex NHS 
bureaucracy. 

‘Innovation’ and ‘expensive’ are not 
always synonymous. It is crucial to take into 
consideration that, apart from securing funding 
for LIVT1D meetings, no additional funds were 
used or staff hired in this process of change over 
3 years. The changes adopted by our model have 
thus involved minimal financial investment but 
maximum amendment in attitude, work ethic and 
approachability.

Conclusion
Achieving optimum care for young adults with 
diabetes has often been the ‘holy grail’ for adult 
healthcare services. Young adults face unique 
challenges that are vastly different from the older 
population that adult HCPs are more accustomed 
to seeing. 

The late author Wayne Dyer once said, ‘Change 
the way you look at things and the things you 
look at change’. Young adult diabetes care 
needs services that are striving to engage more 
with people with diabetes through simplistic or 
innovative methods. The outcomes achieved in 
Liverpool are a testament to the involvement of 
young adults at every level – be it co-designing 
the pathway, delivering highly-appreciated 
peer support or providing regular feedback. 
Additionally, HCPs have adopted a flexible, 
engaging and relevant approach to the needs of 
young adults. The outcomes are relatively short-

Figure 3. Percentage of the clinic population attending 
≥2 appointments per year versus the did not attend rate
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term to date, but are continuously improving. 
Challenges remain, with lack of psychology 
provision and variations in access to diabetes-
related technology across clinical commissioning 
groups being the most obvious. These challenges, 
along with the overwhelming burden of 
managing the complications of type 2 diabetes, 
are not unique to Liverpool but seen across adult 
services nationally. Critically, the discrepancy in 
funding between paediatric and adult diabetes 
care contributes to the disparity in care given to 
young adults across services. While our service has 
implemented simple and effective changes, further 
innovation will undoubtedly require financial 
investment. Paediatric diabetes care has benefitted 
hugely from the adoption of the Best Practice 

Tariff, resulting in markedly improved outcomes 
nationally (Randell, 2019; RCPCH, 2019). 
Although some variation in care still exists despite 
this funding, important lessons are to be learnt 
in the era of the NHS Long Term Plan (NHS 
Improvement, 2019). Discussions may be needed 
about adopting a bespoke financial package aimed 
at the care of 19–25-year-olds with diabetes to 
improve access to services, strengthen support and 
prevent long-term complications in a vulnerable 
age group.� n

Arnett J (2001) Conceptions of the transition to adulthood: perspectives 
from adolescence through midlife. J Adult Dev 8: 133–43

Hernandez M (2015) % of time spent by people with diabetes with a 
medical professional in a year. Ask Manny Hernandez. Available 
at https://bit.ly/35pE9Zu (accessed 16/12/2019)

Callahan ST, Cooper WO (2010) Changes in ambulatory health care 
use during the transition to young adulthood. J Adolesc Health 
46: 407–13

Covey S (1989) The Seven Habits of Highly Effective People: 
Restoring the Character Ethic. Simon and Schuster, New York, NY

Fortuna R, Robbins BW, Mani N, Halterman JS (2010) Dependence 
on emergency care among young adults in the United States. J 
Gen Intern Med 25: 663–9

Foster N, Beck RW, Miller KM et al (2019) State of type 1 diabetes 
management and outcomes from the T1D Exchange 2016–18. 
Diabetes Technol Ther 21: 66–72

Hagger V, Hendrieckz C, Sturt J et al (2016) Diabetes distress 
amongst adolescents with type 1 diabetes: a systematic review. 
Curr Diabetes Rep 16: 9

Kar P, Heat J, Thynne A (2014) Safe Transition to Young adult Life 
(STYLe) through a restructured adolescent and young person 
diabetes transitional service. Diabetes Care for Children & Young 
People 3: 16–21 

Locock L, Robert G, Boaz A et al (2014) Using a national archive 
of patient experience narratives to promote local patient-centred 
quality improvement: An ethnographic process evaluation of 
‘accelerated’ Experience-based co-design. J Health Serv Res 
Policy 19: 200–7 

Monaghan M, Helgeson V, Wiebe D (2015) Type 1 diabetes in 
young adulthood. Curr Diabetes Rev 11: 239–50 

NHS Digital (2018) National Diabetes Audit Report 1- Findings and 
recommendations 2016–17. England, Wales. Available at https://
bit.ly/35vzkha (accessed 16/12/2019)

NHS Digital (2019) National Diabetes Audit Report – Care Process 
and Treatment Target report 2017-18. England, Wales. Available 
at www.diabetes.org.uk/resources-s3/2019-09/NDA_%20
Summary_2019_v4.pdf (accessed 16/12/2019)

NHS Improvement (2019) The NHS Long Term Plan. Available at 
www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-
long-term-plan-version-1.2.pdf (accessed 16/12/2019)

Office for National Statistics (2018) Liverpool datasets. Available 
at https://beta.ons.gov.uk/geography/local-authority/E08000012 
(accessed 16/12/2019)

Regional Medicines Optimisation Committee (2017) Regional 
Medicines Optimisation Committee Freestyle Libre Position 
Statement 2017. Available at www.sps.nhs.uk/articles/regional-
medicines-optimisation-committee-freestyle-libre-position-
statement/ (accessed 02/07/2019) 

Randell T (2019) The Paediatric Diabetes Best Practice Tariff 7 years 
on: Its impact and future. Diabetes Care for Children & Young 
People 9: DCCYP037

RCPCH (2019) National Paediatric Diabetes Audit (NPDA) annual 
report 2017–18. Available at: https://bit.ly/36D5IP4 (accessed 
16/12/19)

Scottish Diabetes Data Group (2017) Scottish Diabetes Survey 2017. 
NHS Scotland. Available at www.diabetesinscotland.org.uk/
Publications/SDS%202017.pdf (Accessed 16/12/2019)

Snow R, Fulop N (2012) Understanding issues associated with 
attending a young adult diabetes clinic: a case study. Diabet Med 
29: 257–9

Pe
rc

en
ta

ge

16

14

12

10

8

6

4

2

0

Year
2015	          2016	         2017	 2018

Diabetic ketoacidosis

Severe hypoglycaemia
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