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Foreword

| am pleased to introduce the 14th Annual Report of the National Paediatric Diabetes Audit, the

seventh to be published by the Royal College of Paediatrics and Child Health. The report
provides an analysis of data submitted by healthcare professionals cari ng for infants, children
and young people with diabetes in England and Wales over 2016/17. It includes details of the
prevalence of diabetes, compliance with health care checks and clinical outcomes
recommended by the National Institute for Health and Care Excellence, and recommendations
for improvements in care for the growing number of children with Type 1 or 2 diabetes.

It is gratifying to see continuing national improvement in overall diabetes management , and
details of new national i  nitiatives which s hou Id catalyse further progress. However, the audit
continues to  show variation, with inequalities in treatment widening between children and

young people at both ends of the deprivation scale, and poorer outcomes associated with non -
white ethnicity, adol  escence, female sex and living in a deprived area. It is also apparent from
the audit that the growing numbers of young people with Type 2 diabetes receiving care in

paediatric diabetes units are at higher risk of poorer care and di sease related complications
than those with Type 1 diabetes .

I commend all staff working in paediatric diabetes units, managers, networks and
eqookuukqgpgtu"vg"gpicig"ykvj"cpf"uwrrgtv"vjg"Pcvkagp:
Quality Programme being estab lished by the RCPCH to catalyse improvements in care across

England and Wales.

N«é@nﬁ /de% .

Professor Neena Modi

President, Royal College of Paediatrics and Child Health



1. Executive summary
1.1Backgro und to the Audit

Diabetes is a condition where the amount of glucose in the blood is too high because the body cannot

use it properly. High blood glucose levels over time may cause complications associated with diabetes

including damage to small and large blood vessels and nerves. Over time this can result in blindness,
kidney failure, heart disease, stroke, and amputations. However, with good diabetes care and blood

glucose control, the risks of complications are markedly reduced, enabling children and y oung people
with diabetes to live a healthy, happy and longer life.

The National Paediatric Diabetes Audit (NPDA) was established to compare the care and outcomes of all

children and young people with diabetes receiving care from Paediatric Diabetes Units (PDUSs) in England
and Wales. The audit is commissioned by the Health Quality Improvement Partnership (HQIP), funded by

NHS England and the Welsh Government, and is managed by the Royal College of Paediatrics and Child

Health. This is the 14" annual report of the  audit.

1.2 Audit aims

Vig"cwfkvAau"ckou"ctg"vg<"

1 Monitor the incidence and prevalence of all types of diabetes amongst children and young people
receiving care from a PDU in England and Wales.

1 Establish which key care processes are bei ng received by children and young people with
diabetes.

1 Enable benchmarking of performance against standards of care specified by the National
Institute for Health and Care Excellence (NICE) guidance at PDU and national level

1 Determine the prevalence and i ncidence of diabetes  -related complications amongst children and
young people with diabetes

1.3 Audit scope

The 2016/17 NPDA included all 173 PDUs in England and Wales, and captured information on 29,153
children and young people up to the age of 24 years under the care of a consultant paediatrician.

1.4 What the audit measures

The audit collects data submitted by PDUs detailing patient demographics, completion of health checks
(care processes) and outcome measures of performance.

1.5 Quality standards  used

The health checks (care processes) audited were those recommended by NICE in their guidance for the

diagnosis and management of children and young people with Type 1 and Type 2 diabetes (NG18, NICE,
2015).


https://www.nice.org.uk/guidance/indevelopment/gid-cgwaver118
https://www.nice.org.uk/guidance/indevelopment/gid-cgwaver118

1.6 Comparison between regions, PDUs and

patients
Prevalence and incidence of diabetes, associated complications, and completion of health checks (care
processes) are broken down by age group, gender, type of diabetes, deprivation (using Indices of

Multiple Deprivation based on patient postcode), region and country. Since gender, ethnicity, age and
deprivation are known to impact upon the level of diabetes control typically achieved by patients as
reflected in mean HbAlc levels, case -mix adjusted mean HbAlc levels are presented so that PDU
performance can be fairly represented taking these factors into account.

1.7 Report structure

This is the second year that the audit has reported  the health check completion and outcomes achieved
for children and young people with Type 1 and Type 2 diabetes separately . This executive summary
contains key findings and recommendations from the audit which are presented in more detai [ in later
chapters. For the first time, a section on admissions has been added to the Outcomes of Care chapter.



1.8 Overall National HbAlc results

4

There have been reductions of 0.9 and 0.5 mmol/mol respectively in the national
mean and median HbA1c for all children and young people being treated within a
PDU in England and Wales since 2015/16 . The national mean in 2016/17 was 66.9
and the median was 64.0 mmol/mol.

There has been a 9 mmol/mol reduction in median HbAlc in England and Wales
for all children and young people with diabetes over the last 7 years from 73
mmol/mol in 2009/10 to 64 .0 mmol/mol in 2016/17

1.9 Key findings: Type 1 diabetes
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Incidence, prevalence, and patient characteristics

1

f

There were more male than female children and young people with Type 1
diabetes included within the audit.

Prevalence rates of Type 1 diabetes have remained stable since 2013/14, however

there have been consistent increases in prevalence amongst children aged 5 -9
since 2012/13 .
There were 2807 children and young people aged 0 - 15 years old newly

diagnosed with Type 1 diabetes in 2016/17, giving an incidence of 25.4 per 100,000
general population.

Incidence was similar amongst males (25.9 per 100,000) compared to females
(24.4 per 100,000) .

Seasonal variation in rates of diagnosis of Type 1 diabetes was found, with higher
rates in January compared to rates in the summer months.

Treatment regimen

il

Usage of insulin pumps to deliver insulin therapy in Type 1 diabetes has increased
in all age groups since 2014/15 , although the gap between usage amongst those

living in the least and most deprived areas has widened.

Younger children with  Type 1 diabetes, females, those living in the least deprived
areas and White ethnicity compared to Black and ethnic minority groups were
more likely to be using pump therapy.

Completion of health checks

f

The proportion of children and young people, aged 12 and above, with Type 1
diabetes completing a year of care receiving all seven key healthcare checks has
increased from 35.5% in 2015/16 to 43.5% in 2016/17.

There was wide variation in the percentage of children and young people with
Type 1 diabetes within each PDU receiving all seven essential healthcare checks,
ranging from 0% to nearly 100%.

Just over half (52.9%) of children and young people with Type 1 diabetes
completing a full year of care over th e audit period had four or more HbAlc
measurements recorded.

Three quarters of children and young people newly diagnosed with Type 1
diabetes had been screened for coeliac and thyroid disease.

Almost three -quarters (74.1%) of children and young people wi th Type 1 diabetes
received a psychological assessment.



Blood glucose diabetes control targets (HbA1c)

n 1 The national unadjusted mean HbA1c for children and young people with Type 1
diabetes was 67.3 mmol/mol, and the median was 64.0 mmol/mol. Both
represent a decrease of 1 mmol/mol compared to 2015/16 .
1 There has been an increase in the percentage of children and young people with
‘ ’ Type 1 diabetes achieving good HbAlc levels (<58 mmol/mol) over the last year
from 26.6% in 2015/16 to 28.9% in 2016/17. Over the last 7 years the percentage
achieving an HbAl1c <58 mmol/mol has almost doubled from 15.8% in 20 10/11.
1 There has been a reduction in the percentage of children and young people with
Type 1 diabetes with poor HbAlc (>80mmol/mol) from 17.9% in 2015/16 to 16.4%
in 2016/17. Over the last 7 years the percentage achieving an HbAlc >80
mmol/mol has almost h alved from 28.7% in 2010/11.
1 Older children and young people with Type 1 diabetes had poorer HbAlc levels
compared to younger children
1 Considerable variability in HbAlc target outcomes persists between PDUs even
after case -mix adjustment

Microvascular complications
1 Consistent with results of the 2015/16 audit, A Ibuminuria was found in 9.7% of
& young people aged 12 years and above with Type 1 diabetes who were screened

in the audit year.

1 The prevalence of albuminuria in Type 1 diabetes was higher amongst those living
in the most deprived areas.

@ 1 Retinopathy was found in 136% of young people aged 12 and above with Type 1

diabetes who received screening in the audit year.

1 The risk of retinopathy increased with age and was highest amongst adole scent

females. There was little or no variation in the prevalence of abnormal eye
screening results by deprivation quintile

s Macrovascular complications and risk factors
(e 1 High blood pressure (hypertension) was found in 25.8% of young people aged 12
O years and older with Type 1 diabetes screened in the audit year.
1 23.0% of young people aged 12 years and older with Type 1 diabetes had a total
blood cholesterol level exceeding the target of 5 mmol/ | or less.
1 16.8% of children aged 0 to 11 years with Type 1 diabetes were overweight, and
16.7% were obese. These figures rose to 18.8%6 and 21.3%, respectively, for young
people aged 12 years and above
78.6 % of children and young people with Type 2 diabetes were obese.
3.2% of young people with Type 1 diabetes aged 12 and above with a recorded
smoking status  were current smokers.

= =

Outcomes of psychological assessment
1 34.0% of children and young people with Type 1 diabetes required referral and
were seen by expert CAMHS/psychology services in 2016/17 for emotional
wellbeing support
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Hospital admissions

1
il

Not all PDUs participating in the NPDA submitted admissions data

Incidence of diabetes -related admissions was lower than reported in the NPDA
Admissions Report (NPDA, 2017) which combined PDU - submitted data with data
from the HES and PEDW databases.

Significant variation in reported admission rates between regions suggests
incompleteness of data submission amongst units who did submit admissions

data.

Data quality and completeness needs to improve before PDU submitted
admission data can be considered representative of admission trends in England

and Wales.

Thyroid and coeliac disease amongst children and young people with
Type 1 diabetes

1

4.4% of children and young people in England and Wales with Type 1 diabetes

were following a gluten free diet indicative of coeliac disease, and 2.6% were
receiving treatment for thyroid disease.
Prevalence of both co -morbid autoimmune disorders was higher am ongst

females compared to males

Structured patient education

1

Just over two thirds (72%) of children and young people with Type 1 diabetes were
recorded as receiving structured patient education in 2016/17, similarly to the
previous audit year.

There wa s considerable variation in the percentages recorded as receiving
structured patient education between regions and between England and Wales,
with twice as many children and young people in England receiving it in England
compared to Wales.

1.10Key findings: Type 2 diabetes

%o
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Incidence, prevalence, and patient characteristics

1

715 children and young people under the age of 25 with Type 2 diabetes in
England and Wales were reported to the audit of whom 172 were diagnosed in
the audit year, anincreas e of 77 from 2015/16

There were proportionally more females, those of non - White ethnicity, and those
living in the most deprived areas amongst the cohort with Type 2 diabetes

Completion of health checks

il
f

Completion rates for health checks were lower for children and young people

with Type 2 diabetes compared to those with Type 1.

The proportion of children and young people with Type 2 diabetes receiving all
seven key health checks  was 21.3%.

Blood glucose diabetes control targets (HbA1c)

f

The unadjusted mean and median HbAlc of children and young people with Type
2 diabetes in England and Wales receiving care ina PDU in 2016/17 were 60. 2 and
52.0 mmol/mol , respectively

There were differences in Hb ~ Alc target outcomes associated with deprivation

and ethnicity. In general, for both type of diabetes children and young people

had poorer outcomes if they lived in a deprived area or were of non -white
ethnicity .



&

Microvascular complications
1 Albuminuria was found in 20.1% of children and young people with Type 2

diabetes who were screened in the audit year , just over double the percentage
found in young people with Type 1 diabetes

1 Abnormal eye screening results were found in  5.4% of young people with Type 2
diabetes screened within the audit period , compared to 13.8 % of children and

young people with Type 1

Macrovascular complications and risk factors
1 Hypertension was found in 45.6% of children and young people with Type 2
diabetes, a markedly higher prevalence compared to those with  Type 1 diabetes .
1 78.6% of children and young people with Type 2 diabetes were obese.
1 4.5% of young people with Type 2 diabetes aged 12 and above with a recorded
smoking status  were current smokers.

Outcomes of psychological assessment
1 Overathird (37.4 %) of those with Type 2 diabetes required referral and were seen
by expert CAMHS/psychology services in 2016/17 for emotional wellbeing
support .

Structured patient education
1 Only half (49. 4%) of those with Type 2 diabetes were recorded as receiving
structured patient education, a reduction of 8.4% since 2015/16.
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1.11Summary of recommendations

Prevalence and incidence

T Healthcare professionals caring for children with diabetes and commissioners of
paediatric diabetes services need to be aware of the gender, ethnic and
deprivation differences between Type 1 and Type 2 diabetes.

" Ccommissioners  of paediatric diabetes services need to be aware of their local
casemix in terms of ethnicity and deprivation and fund care according to
healthcare needs.

" PDUSs should ensure the collection and submission of accurate ethnicity data. The
hpgwiecvgfH#"ecvgigt{"crrgctu"vg"dg"qgxgt
set out in the Health and Social Care Dataset Change Notice (DSCN) (2008) refers
to cases where the patient has been asked, and has either declined or has a
genuine inability to  choose an ethnic category. It should not be used to define
unknown ethnicity status.

T Healthcare professionals and commissioners need to be aware of the seasonal
variation in presentation of Type 1 diabetes which will cause particular stresses in
the winte r months , including additional school support

t grt

Completion of he alth checks

Multidisciplinary paediatric diabetes teams should:

1 Ensure children and young people with diabetes are receiving the key essential
healthcare checks specific to their diabetes type and identify barriers to this
annual provision and develop quality improvement initiatives to mitigate these.

1 Be aware that completion rates of healthcare checks tend to be higher amongst
children and young people with Type 1 diabetes compared to thos e with Type 2
diabetes, and attempt to improve engagement with children and young people
with Type 2 diabetes to ensure that these checks are carried out annually.

1 Ensure all children and young people with diabetes receive four or more HbAlc
measurements per annum and these are utilised as part of diabetes management.

1 Ensure that screening for thyroid and coeliac disease takes place at diagnosis of
Type 1 diabetes.

i Caution young people with diabetes against smoking as they have a higher risk of
cardiovascu lar disease. These discussions should be included in their on -going
education programme.

1 Screen for psychological co -morbidities in children and young people with
diabetes such as eating disorders, anxiety, and depression so that treatment
strategies can be employed to improve emotional wellbeing

Structured education
O’ Multidisciplinary paediatric diabetes teams should:

1 Ensure that all children and young people with diabetes are provided with an
! ongoing programme of structured education from diagnosis, tailored to their
individual needs.
1 Evaluate their structured education programmes and review them regularly to
ensure t hat they are meeting the needs of the children, young people and families
they are targeted at.

10
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Commissioners should:

il

Ensure that service providers are delivering suitable structured ongoing education
programmes to all stakeholders involved in the care of children and young people
with diabetes including parents and other family members, and schools and
education providers.

Vig"Pcvkgpcn"Ejknftgp"cpf"[gwpi " RggrngHu" Fkcd:

il

Utilis e regional and national structured patient education resour ces, many of
yjkej"ctg"cntgcf{"cxckncdng" cu"rctv" qh" vj
(http://www.cypdiabetesnetwork.nhs.uk/ ) including Goals of Diabetes

Education, or SEREN in Wales . Such initiat ives should be put into action to avoid
wide variability in treatment target outcomes and ensure every child and young

person with diabetes and their family receives optimal self -management
education that is age and maturity appropriate, delivered by train ed educators
and provided in a family centred way (Waldron & Campbell, 2014). Programmes

should be designed by experienced diabetes educators (Campbell & Waldron,

2013).

Blood glucose diabetes control targets (HbAlc)

Multidisciplinary paediatric diabetes teams should:

' Aim for all children to achieve the HbAlc target set by NICE (individualised for the
child) from diagnosis with emphasis on self -management education and
psychological support

T Actively work towards improving the blood glucose levels of children and young
people that are currently out of target range

f Pay particular attention to the care needs of the vulnerable subgroup with
persistently high HbAlc levels. Appropriate engagement, education, technology
and psychosocial supportfo  r this subgroup is paramount so that they are not lost
to follow up and are helped as individuals to improve their diabetes management

T Provide each child with an individualised care plan to achieve the best possible
level of HbAlc given the many reasons f or the gradual increase of HbAlc with
duration of diabetes

1 Be aware of the socioeconomic and patient demographic factors associated with

poorer diabetes management, and adapt communications and structured
education provision to be able to meet the differe nt needs of vulnerable
subgroups .

Commissioners should:

1

Support Quality Improvement strategies aimed at improving diabetes
management.

Resource providers of paediatric diabetes care to promote and provide education
and self -management strategies leading t o improved HbAlc.

Be aware of the socioeconomic and patient demographic factors associated with
poorer diabetes management, and ensure services catering to higher percentages

of for children and young people from vulnerable subgroups are resourced
sufficie ntly to meet their needs

Be aware of the cultural diversity amongst the paediatric diabetes population

and ensure community groups and schools are sufficiently aware and trained

to help young people to further improvements in diabetes control especia lly
amongst vulnerable subgroup with an HbAlc >80 mmol/mol.

11
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Diabetes complications and risk factors

&

Multidisciplinary paediatric diabetes teams should:

9 Prioritise improving diabetes management to reduce the lifetime risk of
developing complications.

1 Be aware of the significantly higher prevalence of albuminuria and hypertension
amongst children and young people with Type 2 diabetes compared to those with
Type 1.

1 Submit a complete dataset including admissions data to enable benchmarking
and associated QI  activity around admission avoidance.

Commissioners should :

1 Ensure that PDUs are resourced so that children and young people with diabetes
have access to individually tailored dietetic and psychological support to promote
a healthy diet and active lifesty le.

Please refer to the NPDA Hospital Admissions Report (RCPCH, 2017) for
recommendations for avoidance of diabetes -related admissions.

Psychological outcomes

Multidisciplinary pa  ediatric diabetes teams should:

1 Be aware of the complex psychological needs of children and young people with
diabetes, and work with commissioners , local health boards and others involved
in commissioning services to ensure that care pathways are in place that enable
all children and young people with diabetes to be reviewe d by an expert
psychologist and/or CAMHS when necessary.

Vig"Pcvkgpecn"Ejknftgp"cpf "s[NgwogkisHoldg gr ngHu " Fkcd

1 Develop regional and/or national agreement on the best way to utilise expert
psychol ogists in the clinical setting.

Treatment regimen

Multidisciplinary pae  diatric diabetes teams should:

0 . L .
0 1 Improve the completeness of the recording and submission of treatment regimen
0 data for children and young people with both Type 1 and Type 2 diabetes.

ao 1 Be aware of deprivation gradients associated with choice of insulin regimen.

Regions/Commissioners should:

1 Ensure that P DUs have appropriate IT facilities to record treatment regimens in
children and young people with diabetes.

1 Allow the usage of treatment regimens tailored to suit the individual needs of the
patient to provide the best possible diabetes control in line with local prescribing
policy and in keeping with NICE (2015) guidance, and acknowledge a nd address
barriers to doing so.

12



1.12Conclusion

The results of this 2016/17 audit provide justification both for celebration and for continuing focus on
improving the diabetes care of children and young people with diabetes in Engla nd and Wales.

The key successes identified include the continuing downward trend in National HbAlc, and increases in

the percentages of children and young people with Type 1 and Type 2 diabetes receiving recommended

health checks. However, the audit co ntinues to identify variation in care and outcomes at unit, regional,

and national level. Poorer outcomes continue to be associated with non -white ethnicity, adolescence,
female gender, and living in a deprived area. Inequalities in treatment deprivation o bserved previously
were also shown to be widening, with children and young people in the least deprived areas being even

more likely to be using an insulin pump compared to those in the most deprived areas than in previous

audit cycles. Patient and PDU fac  tors responsible for the inequalities identified by the audit must be
explored and addressed as part of local and national improvement strategies to improve diabetes
management and outcomes.

13



2. Case studies

2.1 Teamwork in focus: Applying the learning from
Improved national HbAlc results in Sweden within
England and Wales

In 2012, Hanberger, Samuelsson , Berter6 and Ludvigsson published the results of an analysis of team
guestionnaire data collected from all paediatric diabetes units (PDUs) in Sweden, which compared the
responses given by the five PDUs with the best HbAlc outcomes with those from the five least well
performing PDUSs. Factors associated with better HbAlc outcomes included:

1 Clear, consistent messages to children and young people with diabetes and their parents/carers
regarding diet, HbAlc target, physical activity, treatment of hypoglycaemia and the importance
of structure in everyday life

Devoted team members

A positive attitude within the team

An explicit, lower HbAlc target value

Perception of a well  -functioning team

= =4 -4 =9

By contrast, factors associated with higher HbAlc results included:

1 Giving vague or inconsistent messages to children and young people with diabetes and their
par ents/carers

1 Lack of staff resources

9 Lack of cooperation within the team

1 Lack of treatment guidelines

The results of this study fed into an 18 month quality improvement programme: a qual ity improvement
collaborative (QIC) for p aediatric diabetes teams (Swediabkids IQ; Peterson, Hanberger, Akesson,
Bojestig, Andersson Gare & Samuelsson, 2014 ) involving 12 PDUs caring for 30% of children and young
people with diabetes in Sweden. Each team i dentified treatment targets, areas needin g improvement,
and actionplans . "ykvj "vjg"ockp"qwvegqog"qgh" hgqgewu"dgkpi "vjg" RFWu
that PDUs participating in the programme reduced their mean HbAlc value by 3.7 mmol/mol, over

double the improvement achieved by non - participating centres over the same period (1.7mmol/mol).
Two further rounds of the collaborative were then completed. In the 36 months between the start of the

first collaborative and end of the second, the national mean Hb  Alc decreased by 4.9 mmol/mol to
57.7mmol/mol , with QIC participation associated with significantly decreased mean HbA1c compared to
non - participation, and evidence of a spillover effect into non - participating units (Akesson , Peterson,
Hana s & Hanberger, 2016 ). Change factors identified were improved guidelines, appointment planning,

improving patient information, improving teamwork, active use of audit data, and health promotion
activities. By 2016, after three rounds of the collaborative including PDUs caring for ~ 90% of all children

and young people with diabetes, the national mean was reduced to 56.9 mmol/mol (Swediabki ds, 2017).

Tgrtgugpvcvkxgu"htgqo"vjg"PRFC."vjg"Pcvkgpcn"Ej knftgp"cpf
the team behind the Swediabkids IQ in February 2017 to gain a better understanding of the principles
and methodology behind the work and to conside r whether they could apply in England and Wales.

Kpurktgf" cpf" gpeqgwtcigf" d{" vjg" Uygf kujhte RGPCH ist upllotmg antd qc e j

developing a model for a comprehensive quality improvement programme which, if funded beyond the
pilot, will enable every PDU in England and Wales to participate in training and ongoing support, using
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proven Quality Improvement methodology, to make tangible improvements in their outcomes for
children w th diabetes

This approach, modell ed on the Swedish project, aims to:

1 Engage with 10 -12 PDUs (up to 100 individual participants) in a coordinated, comprehensive 9 -
month QI training programme

1 Equip programme participants with skills needed to design and implement change projects in
their units and to sustaint ~ hem over time

1 Develop a collaborative of PDUs working together throughout the project duration to share

ngctpkpi "cpf"gqgwveqgogu"cpf"uwrrqgqtv"gcej"qvjgtHu"fgx
1 Develop an online platform for sharing materials and outputs between the units and the RC PCH
team

I Evaluate the impact the pilot had on participating teams and establish whether it could be
replicated as part of an ongoing programme of work

Whilst applying  Quality Improvement methodo logy, the programme will put special emphasis on training

in team development, individual and group leadership and influencing strategies, in recognition of the

fact that lasting success depends not on individuals driving a project, but high performing tea ms
supported by management. The programme will include four training and sharing events attended by

the entire multidisciplinary team from each participating unit

The pilot collaborative launched in November 2017 and will complete in July 2018.

2.2 Improving health check completion rates

Nearly all patients over the age of 12 with Type 1 diabetes received all seven key care processes at West
Middlesex Hospital in 2016/7 and 2015/16, a dramatic improvement compared to the percentage
recorded in 2014/ 15.

We attribute this improvement to the following factors:

1. We obtained more resources with the help of our CCG GP representative Dr Raquel Delgado.

This included one  full time admin support, another full -time paediatric diabetes nurse specialist,
one extra consultant, and increased dietetic and psychology sessions

2. The full -time admin support was the main person who put in all the data into our Twinkle
database , which the rest of the team also had training to use

3. Working together as a team from the same office helped in communicating our vision and goal

4. Flexibility of conducting extra clinics opportunistically to accommodate the patients at risk of
not complet ing the care process before the deadline

5. Asa group, we review 3 monthly where we are in comple ting the care processes and this has

helped us in focussing our resources

Dr Jayanti Rangasami
Paediatric Consultant
West Middlesex University Hospital

15



2.3 Improving admission data quality

As a team, we make sure that whoever is the first to hear of an admission emails the entire team. Included
on the distribution list is our data manager (he helps pull data for BPT and NPDA). | file these emails in
my own separate email folder.

Our data manager pulls admission information from the Twinkle database quarterly. He cross -checks
with the coding department for any admissions which have not been brought to our attention, such as

those with unrelated illness or emergency surgery, with diabetes as a comorbidity. This list is then sent

to me.

The data is ne ver complete the first time as | always identify gaps. We usually go back and forth several

times for repeated extractions to build up the full picture. | present the information as an entire dataset

to the best of my knowledge, but the process is certainl y not seamless, and very time consuming. One
of my challenges is to try and raise awareness of how important the issue is, and the implications of the

data, to encourage appropriate information sharing. Children's Emergency Department attendances are

often missed because they do not count as ‘admissions' but capturing these in their entirety could shed

light on preventativ. e measures, and safety netting.

| have been looking at lengths of DKA admissions in newly diagnosed patients, and overall length of stays
and how an increase in our nursing hours to deliver initial essential education has impacted on bed
occupancy. As a Trust we are under pressure to keep length of stay to a minimum, and targets such as
carbohydrate counting from diagnosis can delay dischar ge.

Dissecting accurate admissions data can be a useful way to detect patterns and themes that need
addressing. The data can help us see where we need more resource, and when.

Dr. Dita Aswani

Consultant Paediatrician

Lead for Paediatric Diabetes
Derbyshire Children's Hospital
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3. Introduction

The NPDA is delivered by the Royal College of Paedia trics and Child Health (RCPCH) and has been
reporting for 14 years. Data is submitted by healthcare professionals in all Paediatric Diabetes Units
(PDUs) in England and Wales about the care received by the children and young people with diabetes

using their service . The effectiveness of diabetes care is measured against NICE guidelines and includes

treat ment targets, health checks, patient education, psychological wellbeing, and assessment of
diabetes related complications including acute hospital admissions, all of which are vital to monitoring

and improving the long  -term health and  wellbeing of children and young people with diabetes.

All 173 PDUs in England and Wales participated in the 2016/17 audit, capturing information on 29,153
children and young people with diabetes up to the age of 24 years remaining in paediatric care. The vast
majority (95.1% ) of the children and young people in the audit had Type 1 diabetes.

The NPDA is designed to measure and motivate change at local, regional and national levels across

England and Wales. It also has a role in assuring patient safety, as data from the audit are used to inform
hospital inspections by the Care Quality Commission (CQC) in England. The audit encourages everyone

with an interest in improving the lives of children and young people with diabetes to work together

including healthcare managers, commi ssioners, children, young people, and their families as well as all
members of the multi  -disciplinary team.

In the last 3 years, NPDA outcome data ha ve also been benchmarked against certain other European,
American and Australasian countries, providing i nsights into areas where international comparisons can

drive improvements (McKnight et al., 2015; Maahs et al., 2015; Sherr et al., 2016)

Past NPDA reports have recognised wide variation in the quality of care and outcomes achieved by PDUs

in England and Wales. The audit provides an essential baseline for measuring PDU, regional,
commissioning group and national performance, and enables benchmarking of year on year progress.
These results support efforts within PDUs, regions and at a national level to unde rstand variability, and

by doing so focus efforts to improve care within centres performing less well, which will ultimately
contribute to overall national improvement.

For the seventh year there have been continued improvements in overall blood glucose levels reflected
in a reduction in HbAlc. HbAlc is highly associated with risk of acute and chronic complications of the

disease. Although it may be early to draw firm conclusions, for the first time, this year, in England and

Wales the NPDA is beginning  to demonstrate reductions in the prevalence of risk factors associated with

the development  of macrovascular disease in children and young people with Type 1 diabetes which in
the long term will be reflected in a reduction in disease burden on patients, fa milies and the NHS.

3.1 Commissioning

The NPDA is ¢ ommissioned by the Healthcare Quality Improvement Partnership (HQIP). HQIP is led by a
consortium of the Academy of Medical Royal Colleges, the Royal College of Nursing and National Voices.

Its aim is to promote quality improvement in patient outcomes, and in particular, to increase the impact
that clinical audit, outcome review programmes and registries have on healthcare quality in England and

Wales. HQIP holds the contract to commission, manage and develop the National Clinical Audit and

Patient Outcomes  Programme (NCAPOP), comprising around 40 projects covering care provided to

people with a wide range of medical, surgical and mental health conditions. The programme is funded

by NHS England, the Welsh Government and, with some individual projects, other devolved
administrations and crown dependencies.
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3.2 Background

Diabetes mellitus occurs when blood glucose levels are elevated because the body is unable to

metabolise it. The UK has the largest prevalence of children and young people with Type 1 diabe tes in
Europe (Lacobucci, 2013). Complications associated with suboptimal diabetes management include

damage to small and large blood vessels and nerves which over time can result in blindness, kidney

failure, heart disease, stroke, and amputations. With good diabetes care and blood glucose
management, the risks of complications are reduced, enabling children and young people to enjoy a

healthy and longer life.

Diabetes care is complex and requires collaboration between healthcare professionals, childre n and
young people and their families, carers and friends. Good quality care requires adequate resources and
training of the workforce (Campbell & Waldron, 2013) to support the medical, emotional and

psychological needs of children, young people and their families. In addition, families need ongoing and
appropriate age -related structured patient education on self -management to provide knowledge, skills
and competencies to manage their diabetes on a daily basis (Waldron & Campbell, 2014). Ensuring that

pati ents and families are provided with a thorough understanding of the targets associated with good
diabetes management and the need for regular health checks to prevent complications is an essential
part of high quality care (NICE, 2015).

3.3 NPDA outputs an d collaborations

The NPDA produces the following reports, all of which can be viewed and downloaded from
www.rcpch.ac.uk/npda

1 The Care Processes and Outcomes Report produced annually compares results across E ngland
(by region) and Wales.

1 Alay summary of the above specifically designed for patients and families will be made available
online and in print shortly following the release of the main report.

1 Individualised unit, region and CCG/Local Health Board le vel reports provide details of
performance at each level. These are published online shortly following publication of the Care
Processes and Outcomes Report. The online reporting tool enables comparison between specific
units or regions , and contains outl ier information.

1 The NPDA Hospital Admissions and Complications Report measures rates of admission to hospital
for complications such as diabetic ketoacidosis (DKA) or hypoglycaemia. The most recent report
(RCPCH, 2017) combined admissions data submitted b y PDUs with data extracted from the
Hospital Episode Statistics in England (HES) and the Patient Episode Database for Wales (PEDW)
to identify trends in admissions between 2012/13 g 2014/15.

1 Patient Related Experience Measure (PREM) reports provide each unit with feedback from
guestionnaires completed by parents and patients who use their service. The most recent online
PREM survey closed in April 2016, and new PREMS are being piloted in select ed units in 2018
before wider roll out.

1 The NPDA collaborates with the National Diabetes Audit (NDA) for adults to produce a National
Diabetes Transition Audit __, tracking the care of young people with di abetes during the transition
from paediatric diabetes services to adult diabetes services. The most recent report was
published in 2017 (NHS Digital, 2017)

1 The NPDA collaborates with national and international researchers to benchmark UK diabetes
outcome s and co - morbidities.

1 Data from the NPDA  are used to provide data to justify PDUs in England receiving the Best
Practice Tariff (Randell, 2012)
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3.4 Scope of the 2016/17 NPDA report

The NPDA analyses data provided by healthcare professionals working in PDUs that are
defined as clinics, hospital wards, hospital departments and any other hospital unit diagnosing and

treating children and young people with diabetes mellitus in England an d Wales. This 2016/17 report
covers the health checks (care processes) and outcomes for children and young people with diabetes

who have attended PDUs during the period from 1st April 2016 through to 31st March 2017. Whilst it is
important to acknowledge i mprovements in diabetes care made during this period, this audit also aims

to highlight deficiencies in care and make specific recommendations to commissioners of health

services, regional diabetes networks, and PDUs to address the quality of recording of data relating to
patient care and outcomes and the clear inequalities in outcomes across England and Wales.

Key audit questions
The report aims to address a series of questions relating to paediatric diabetes care, which include:

1 What proportion of  children and young people with diabetes are reported to be receiving key
age - specific processes of diabetes care, as recommended by NICE?

1 How many achieve outcome measures within specified treatment targets?

1 Are children and young people with diabetes demonstrating evidence of small vessel disease
(microvascular) and/or abnormal risk factors associated with large vessel disease
(macrovascular) prior to transition into adult services?

3.5 Data completeness

Over the seven years that the RCPCH has been responsible for delivering the NPDA, there has been a
steady improvement in both the quality and completeness of data submitted. However, there remains
considerable variability across PDUs with respect to their ability to resource adequate IT systems to
collect and submit accurate and complete data during the audit year. NPDA results are utilised by
commissioners to measure performance and PDUs have been urged to improve the completeness of

their record -keeping and data completeness to ensure it reflects th eir practice.

The 2016/17 audit is the second time that a comprehensive data completeness report was available upon
upload of audit data, enabling detection of missing data. It was also the second year that the NPDA asked
clinical leads at each unit to pr ovide a signature to confirm the completeness and accuracy of their data
submission. It is expected that these developments will have had an impact on the overall quality of data
submitted to the NPDA.

For the first time, this report includes analysis of admissions data submitted by PDUs. This has not been
included in previous reports as the data were considered to be of questionable quality and completeness.

This was confirmed by comparison of admissions identified in both the NPDA, HES and PEDW datasets

as part of the analysis for the NPDA Hospital Admissions Report (RCPCH, 2017), which found that only
32.3% of all admissions were found in both the NPDA submitted data and either the HES or PEDW dataset.

All but 15 of the 173 PDUs submitted admissions da ta in 2016/17. It is therefore not possible to use th ese
data to calculate representative figures for numbers of diabetes -related admissions in England and
Wales, or to base any recommendations on th ese data. However, a small amount of admissions data

have been presented in order to stimulate focus on its submission, and to enable comparison with

admission trends identified previously using a combined NPDA, HES and PEDW dataset. The NPDA will

work with PDUs over the next audit cycle to identify and resol ve barriers to the submission of complete

and good quality admission s data.
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4. Patient characteristics, prevalence
and incidence

4.1 Audit cohort

A total of 29,153 children and young people with diabetes were included in the 2016/17 audit, an
increase of 714 since the 2015/16 audit.

Table 1: Number of children and young people with diabetes included in the audit by age and type of diabetes,
2016/ 17

5§9 15919" @ 20 g24* | Total (%
years WEELS years of
cohort)
Type 1 Insulin - dependent diabetes 1670 6165 10984 8901 19 27739
mellitus (95.1)
Type 2 Non -insulin -dependent * 11 269 429 * 715 (2.5)

diabetes mellitus

Cystic fibrosis -related diabetes 21** 91 67 0 179 (0.6)
Monogenic types of diabetes 22 35 48 56 0 161 (0.6)
Other specified diabetes mellitus 22 29 60 61** 172 (0.6)
Not specified diabetes mellitus 16 33 58 62 0 169 (0.6)
Missing type of diabetes * * * 13 0 18 (0.1)

* indicates a number less than 5 which has been suppressed.
**Column has been combined to mask a number < 5 that could be identifiable from the total.

-"Vjg"PRFC"tgeqi pkugu"vjcv"vtcpukvkgp"vg"cfwnv"fkcdgvgu"ugtxke
numbers presented in these columns represents the number still receiving care from a PDU and may not necessarily
represent the total numb er of young people with diabetes in these age groups in England and Wales.
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4.2 Characteristics of children and young people
with Type 1 diabetes

4.2.1 Age and gender

Figure 1 shows the number of children and young people with Type 1 diabetes reported to the audit by
age in whole years at the beginning of the audit period.

Figure 1: Numbers of children and young people with Type 1 diabetes included in the NPDA by age and gender,
2016-17
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4.2.2 Location

Table 2 shows the distribution of children and young people with Type 1 diabetes by country, reg ional
network and age category.

Table 2: Number of children and young people included in the audit with Type 1 diabetes by country, region and
age, 201 6/17 (based on PDU location)

0-4 5-9 10-14 15-19 20-24 Total aged < 20 (%
years years years years years of total < 20)

England and Wales 1670 6165 10984 8901 27720 (100%)
England 1590 5843 10399 8439 19 26271 (94.8%)
Wales 80 322 585 462 0 1449 (5.2%)
East of England 186 713 1190 1001 * 3090 (11.1%)
East Midlands 111 422 829 496 0 1858 (6.7%)
London and South East 408 1450 2438 1984 * 6280 (22.7%)
North East and North 93 318 625 513 * 1549 (5.6%)
Cumbria
North West 205 781 1327 1145 0 3458 (12.5)
South Central 158 511 975 764 0 2408 (8.7%)
South West 126 458 867 688 6 2139 (7.7%)
West Midlands 149 610 1086 972 * 2817 (10.2%)
Yorkshire and the Humber 154 580 1062 876 * 2672 (9.6%)

* indicates a number less than 5 which has been suppressed
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4.2.3 Ethnicity

Prevalence of disease per ethnic group can be calculated using denominators from 2011census data.

Table 3 shows the ethnicity of the children and young people with Type 1 diabetes. Since 11.8% of patients
do not have a stated  ethnicity recorded , percentages have also been calculated excluding this category

to allow comparison of ethnic category percentages to the 2011 census data, which does not contain a

hpgv" uvcvgf fHere is mogdifferende t the ethnicity of childr en with Type 1 diabetes compared
to the background population.

Table 3: Ethnic group of children and young people with Type 1 diabetes England and Wales, 2016/17

Ethnic category Percentage of Percentage of Percentage of
total sample total with population in 2011

stated England and Wales
ethnicity* Census

White 20838 75.1% 85.6 % 86.0 %

Mixed 699 2.5% 2.9% 2.2%

Asian 1417 5.1% 5.8% 7.5%

Black 956 3.4% 3.9% 3.3%

Other 421 1.5% 1.7 1.0%

Not stated 3262 11.8% - -

Unallocated ethnic 146 0.5% - -

group

,"Gvjpkekv{"rgtegpvcigu"jcxg"dggp"ecnewncvgf"ykvjgqwv"vjg"hpqv"

to 2011 census data.

4.2.4 Deprivation

Table 4 shows the breakdown of children and young people with Type 1 diabetes by deprivation quintile,
derived from patient postcode using multiple indices of deprivation data for England (IMD, 2016) and
Wales (WIMD, 2015). There is similar prevalence across all  quintiles.

Table 4: Number of children and young people with Type 1 diabetes by deprivation quintile, 2016/17

Deprivation quintile Number Percentage of
total sample

Most deprived 6049 21.8%
2nd most deprived 5506 19.8%
3rd most deprived 5264 19.0%
2nd least deprived 5286 19.1%
Least deprived 5325 19.2%
Missing deprivation data 309 1.1%
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4.3 Prevalence and incidence of Type 1 diabetes

4.3.1 Prevalence

Prevalence is calculated for children and young people aged 15 and below since transition to adult
services typically occurs from this age onwards. In 2016/17 the prevalence of Type 1 diabetes in children
and young people aged 0 to 15 years old in England and Wales was 194.2 per 100,000 of the general
population; slightly higher among males (196.1 per 100,000) compared to females (192.2 per 100,000).

Figure 2 shows the prevalence rates across the last four audit years.

Figure 2: Prevalence of Type 1 diab etes per 100,000 general population by age and gender in Englan d and Wales,
2013/14 to 2016/17
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4.3.2 Incidence

In 2016/17 there were 2807 children and young people aged 0 to 15 years old newly diagnosed with Type

1 diabetes in England and Wales , giving an incidence  of 25.4 per 100,000 general population within this
age group . Figure 3 shows that overall, incidence rates have varied since 2012/13, with increasing
incidence amon gst males and females aged 5  -9.
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Figure 3: Incidence of Type 1 diabetes per 100,000 general population by age group and gender, 2012/13  -2016/17
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* Overall incidence  was not reported in the 2012/13 audit year

4.3.3 Month of diagnosis

Figure 4 shows the number and percentage, respectively, of children and young people of all ages
diagnosed with Type 1 diabetes within each month, for those diagnosed within and prior to the 2016/17
audityear. The red line indicates the percentage that would be diagnosed each month if new cases were
distributed equally throughout the year (8.3%).

Figure 4: Percentage of children and young people diagnosed in 2016/17 or within  previous audit years by month of
diagnosis
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Figure 5 show s the number and percentages of all children and young people with Type 1 diabetes
included in the 2016/17 audit diagnosed within each month by sch ool age. The red line indicates the
percentage that would be diagnosed each month if new cases were distributed equally throughout the

year (8.3%).

Figure 5: Percentage of children and young people with Type 1 diabetes included in the 2016/17 audit diagnosed
within each month
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Figures 4 and 5 show a trend for increased rates of diagnosis of Type 1 diabetes in January and lower
rates in the summer months.
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4.4 Characteristics of  children and young people
with Type 2 diabetes

In 2016/17, there were 715 children and young people under the age of 25 with Type 2 diabetes cared for
in a paediatric centre  in England and Wales reported to the audit , of whom 172were newly diagnosed
with in the audit year. This is an increase of 77 from 2015/16. However, prevalence and/or incidence rates

of Type 2 diabetes cannot be accurately calculated from NPDA data as an unknown number of chi Idren
and young people are treated for Type 2 diabetes in primary care and will therefore not be included in

the audit. All that can be concluded is that there are year on year increases in the number of children and

young people with Type 2 diab etes being managed within PDUs.

4.4.1 Age and gender

Figure 6 shows the number s of children and young people with Type 2 diabetes being cared for by PDUs
decreas ing from the age of 15, suggesting that young people are either transitioning to adult services or

are b eing managed within primary care in greater numbers from diagnosis from this age
Figure 6: Numbers of children and young people with Type 2 diabetes included in the NPDA by age and gender,
2016-17
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4.4.2 Location

Table 5: Number of children and young people included in the audit with Type 2 diabetes by country and region,
2016/17 (based on PDU location)

England and Wales 715 100%
England 687 96.1%
Wales 28 3.9%
East of England 37 5.2%
East Midlands 38 5.3%
London and South East 234 32.7%
North East and North Cumbria 28 3.9%
North West 77 10.8%
South Central 41 5.7%
South West 43 6.0%
West Midlands 123 17.2%
Yorkshire and Humber 66 9.2%
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4.4.3 Ethnicity

Table 6 presents a breakdown of children and young people with Type 2 diabetes included in the audit
by ethnic category. The percentage of the general population in each ethnic category according to the

most recent census is presented to enable comparison of prevalence of Type 2 diabetes by ethnic
categor y. The results show that those of non -white ethnicity have a disproportionately higher prevalence
of Type 2 diabetes.

Table 6: Ethnic group of children and young people with Type 2 diab etes England and Wales, 2016/17
Number Percentage of Percentage of Percentage of
total sample total with stated population in
ethnicity* 2011 England
and Wales
Census
White 246 34.4% 42.1% 86.0 %
Asian 212 29.7% 36.3% 2.2%
Black 79 11.0% 13.5% 7.5%
Mixed 29 4.1% 5.0% 3.3%
Other 18 2.5% 3.1% 1.0%
Not stated 126 17.6%
Unallocated ethnic 5 0.7%
group

,"Gvjpkekv{"rgtegpvcigu"jcxg"dggp"ecnewncvgf"ykvjqwv"vj g"ﬁpqv"

to 2011 census data.

4.4.4 Deprivatio n

Table 7 shows there is a disproportionate number of children and young people with Type 2 diabetes

living in the most deprived areas compared to the least deprived.

Table 7: Numbers and percentages of children and young people with Type 2 diabetes b y deprivation quintile,
2016/17
Most deprived 3%  40%
2nd most deprived 166 23.2%
3rd most deprived 101 14.%%
2nd least deprived 63 8.8%
Least deprived 38 5.3%
Missing deprivation data 11 1.5%
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4.5 Key findings

T Atotal of 29,153 children and young people with diabetes were included in the 2016/17 audit, an
increase of 714 since the 2015/16 audit.

' There were more male than female children and young people with Type 1 diabetes included
within the audit.

' Prevalence rates of Type 1 diabetes remained stable since 2013/14, however there have been
consistent increases in prevalence amongst children aged 5 -9 since 2012/13 .

" There were 2807 children and young people aged 0 to 15 years old newly diagnosed with Type 1
diabetes in 2016/17, giving an incidence of 25.4 per 100,000 general population.

T Incidence was similar amongst males (25.9 per 100,000) compared to females (24.4 per 100,000) .

' seasonal variation in rates of diagnosis of Type 1 diabetes was found, with higher rates in January
compared to rates in the summer months.

' 715 children and young people under the age of 25 with Type 2 diabetes in England and Wales
were repo rted to the audit of whom 172 were diagnosed in the audit year, an increase of 77 from
2015/16

' There were proportionally more females, those of non -White ethnicity, and those living in the
most deprived areas  amongst the cohort with Type 2 diabetes.

4.6 Recommendations

' Healthcare professionals caring for children with diabetes and commissioners of paediatric
diabetes services need to be aware of the gender, ethnic and deprivation differences between
Type 1 and Type 2 diabetes.

" commissioners of paediatric diabetes services need to be aware of their local casemix in terms
of ethnicity and deprivation and fund care according to healthcare needs.
T rREWU" uj gwnf " gpuwtg"vjg"eqgnngevkqgp" cpf uwdokuukgp"
category appears to be over represente d in the dataset. This category set out in the Health and
Social Care Dataset Change Notice (DSCN) (2008) refers to cases where the patient has been
asked, and has either declined or has a genuine inability to choose an ethnic category. It should
not be us ed to define unknown ethnicity status.

1 Healthcare professionals and commissioners need to be aware of the seasonal variation in
presentation of Type 1 diabetes which will cause particular stresses in the winter months ,
including additional ~ school support.
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5. Completion of health checks (care
processes)

5.1 The key health checks for children and young
people with Type 1 diabetes

There are s everal healthcare checks  recommended by NICE for children and young people with Type 1
diabetes (NG18, NICE 2015; NG19, 2015) that should be per formed at least once annually.

The NPDA has considered seven of these to be essential annual checks:

1. Glycated Haemoglobin Alc (HbAlc) ( blood test for diabetes control)
Body Mass Index (BMI) (measure of cardiovascular risk)

Blood pressure (measure of cardiovascular risk)

Urinary albumin (urine test for kidney function)

Thyroid screen (blood test for hyper/hypothyroidism)

Eye screening (pho tographic test for eye risk)

Foot examination (foot examination for ulcer risk)

NookwN

Guidelines specify a starting age of 12 years for commencing all checks except for HbAlc and
measurement of height and weight, which should be recorded in all ages of childre n and young people
with Type 1 diabetes, and thyroid screening, which should be performed at diag nosis and annually
thereafter.

5.2 The healthcare checks for children and young
people with Type 2 diabetes

The healthcare checks for children and young people with Type 2 diabetes recommended in NG18 and

NG19 (NICE, 2015) differ slightly from those for Type 1 diabetes . The NPDA includes cholesterol screening
as being one of the seven essentialannual checks rather than thyroid screening. All should be performed
annually from diagnosis, except for foot examination and eye screening, w hich are indicated from age
12.
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5.3 Completion of health checks for children and
young people with Typ e 1 diabetes

Figure 7. shows improvements in the completion rates for all seven individual essential health checks

from 2015/16 to 2016/17, for children and young people with a complete year of care in the audit year (n=
22,933, all ages; n= 13437 aged 12+). The overall completion rate of all seven has improved from 35.5% to

43.5%.

Figure 7: Percentage of children and young people with Type 1 diabetes who completed a full year of care receiving
key healthcare checks during the audit year, 2015/16 -2016/17

100%

m2015/16
o m2016/17
Bl 80%
$5g
< 9
8o
Do g 60%
> § =
Seo
S ES 99.2 99.5
S =
c o ®
© ]
c ® c 40%
o>
S5
0 o
© Qg c
—
%E g 20% 35.5
go 2
2 d
O o
©a
=)
HbAlc BMI Blood Urinary Thyroid Eye Foot All seven
(all ages) (all ages) Pressure Albumin (all ages) screening examination processes
(aged 12+) (aged 12+) (aged 12+) (aged 12+) (aged 12+)

Health checks

32



5.3.1 Variation in key care process completion

There was considerable variation in completion rates regionally and across PDUs. Table 8 provides a
breakdown of the  healthcare checks recorded as received by children and young people with Type 1
diabet es with a complete year of care in 2016/17 by country, region and overall in England and Wales.

Table 8: Percentage of children and young people with Type 1 recorded as receiving the seven healthcare checks in
2016/17, by country and region

Foot examination

(aged 12+)

Urinary Albumin

(aged 12+)
Thyroid (all ages)

Blood Pressure
processes (aged

(aged 12+)
Eye screening

(aged 12+)

~—~

() m
<) 0]
=y =)}
@© ©
© ©
N—r N—r

All seven

England and 99.5% 98.7% 92.7% 68.7% 81.8% 74.4% 72.8% 43.5%
Wales

England 99.5% 98.7% 92.9% 68.0% 81.4% 74.0% 72.2% 42.5%
Wales 99.3% 98.9% 90.5% 83.1% 89.3% 82.3% 84.5% 63.5%
East of 99.3% 98.5% 93.9% 60.8% 75.2% 72.1% 70.8% 35.6%
England

East 99.9% 99.0% 87.4% 71.4% 87.1% 73.4% 80.9% 49.6%
Midlands

London and 99.3% 98.7% 94.1% 63.5% 75.3% 71.6% 58.8% 32.9%
South East

North East 99.8% 98.9% 89.9% 82.3% 90.5% 80.7% 76.9% 53.2%
and North

Cumbria

North West 99.7% 99.4% 92.9% 69.7% 86.8% 75.4% 78.9% 46.6%

South Central 99.3% 98.6% 90.8% 77.7% 86.4% 76.1% 76.0% 50.2%

South West 99.8% 97.4% 92.7% 65.1% 83.3% 80.4% 77.9% 45.6%

West 99.4% 99.2% 96.3% 68.8% 83.0% 68.2% 79.4% 47.2%
Midlands

Yorkshire and 99.2% 98.5% 92.4% 67.3% 79.0% 75.7% 71.4% 42.0%
Humber
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Figure 8 shows the variation by unit in the percentage of young people aged 12 years and older who had
arecord of all seven  healthcare checks completed. The horizontal black line shows the mean completion

rate for England and Wales , and the dotted lines indicate units whose results are with in two standard
deviations (dashes) or three standard deviations (dots) of the mean . Units below the bottom dotted or
dashed lines performed significantly worse that those above on this measure, and those above the top

dotted or dashed lines performed sig nificantly better. !

Figure 8: Percentage of young people aged 12 years and older with Type 1 diabetes receiving a complete year of
care who received all seven essential healthcare checks by unit, 2016/17
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Figure 9 plots PDU care process completions rate against the total number of children and young people
with Type 1 diabetes aged 12 or older who completed a full year of care in each unit.

The care process completion rate is calculated by dividing the total numbe r of health checks completed
in each unit by the total expected number of health checks (which is equal to the number of children and

young people with Type 1 diabetes aged 12 or older who completed a full year of care multiplied by 7

the number of healt  h checks they should have received).

Individual PDU level reports will be published at www.rcpch.ac.uk/npda to detail unit level performance.
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http://www.rcpch.ac.uk/npda

Figure 9: Care completion rate for young people aged 12 years and older with Type 1 diabetes receiving a complete

year of care by unit, 2016/17
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5.3.2 Screening for coeliac and thyroid disease at diagnosis of

Type 1 diabetes

Children and young p

eople with Type 1 diabetes are at greater risk of having other autoimmune

conditions, and NG18 (NICE, 2015) and NG20 (NICE, 2015) recommend screening for thyroid and coeliac

disease at diagnosis.

Figure 10 shows the perc entage of children and young people
end of the audit year (
diagnosis. There was improvement
between 2015/16 and 2016/17.
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diagnosed more than 90 days before the

n= 2,251), who received screening for coeliac and thyroid disease within 90 days of
in the rates of completion of both of hea

Ithcare checks at diagnosis



Figure 10: Percentage of children and young people with Type 1 diabetes who received screening for thyroid or
coeliac disease within 90 days of diagnosis in 2015/16 and 2016/17

m2016/17
Thyroid m 2015/16
screen
Coeliac
screen
0% 20% 40% 60% 80% 100%
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5.3.3 Number of HbAlc measurements for children and young

people with Type 1 diabetes

The Paediatric Diabetes Best Practice Tariff Criteria (Department of Health, 2012; Randell, 2012) require

that four HbAlc measurements are offered per year per patient. Figure 11shows the number and
percentage of children and young people with Type 1 diabetes receiving a full year of care by number of
HbAlc measurements per patient in the audit year. It shows that 52.9% had four or more measureme nts

recorded in the audit year.

Figure 11 Number and percentages of children and young people with Type 1 diabetes with a complete year of care
by number of HbAlcs recorded per patient, 2016/17
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5.3.4 Psychological assessment  and smoking status checks for

children and young people with Type 1 diabetes

The NPDA also collects data on two additional health checks for children and young people with Type 1
diabetes:

1 Smoking status fort hose aged 12 years and older (an  indication of greater cardiovascular risk)
1 Psychological assessment  (assessment for need of psychological support)

Results are sh own in Table 9 for all children and young peopl e with a complete year of care.

Table 9: Percentage of children and young people with Type 1 diabetes receiving the individual checks of smoking
status and psychological assessment by country and region, 2016/17

Smoking status recorded Psychological assessment
(aged 12+ years, n=13437) (all ages, n=22,933)

England and Wales 69.7% 74.1%

England 68.9 % 74.3%

Wales 86.1% 71.2%

East of England 51.5% 65.3%

East Midlands 68.3% 94.7%

London and South East 71.9% 66.3 %

North East and North Cumbria 64.2% 91.3%

North West 83.0% 79.5%

South Central 56.4% 73.0%

South West 69.6% 77.3%

West Midlands 81.2% 76.3%

Yorkshire and the Humber 64.4% 69.2%

37



5.4 Completion of health checks for children and
young people with Type 2 diabetes

Figure 12 shows the percentage of children and young people with Type 2 diabetes completing a full year

of care between 2015/16 and 2016/17 who were reported to have received each of the seven
recommended healthcare checks. In 2016/17, there were 473 children and young people recorded as
having Type 2 diabetes with a complete year of care, of which 436 were aged 12 years and above.

Figure 12: Percentage of children and young people with Type 2 diabetes with a complete year of care receiving key
healthcare checks, 2015/16  -2016/17
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Figure 13 showsthe number and percentage of children and young people with Type 2 d iabetes
receiving a full yea r of care over the audit period by number of HbAlc measurements recorded per
patient. Of these, 30.4% met the Paediatric Diabetes Best Practice Tariff criteria requiring a minimum of
four HbAlc measurements per year.

Figure 13: Number of HbAlc measurements recorded for children and young people with Type 2 diabetes receiving
a full year of care, 2016/17

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B 4+ measurements " 3 measurements W 2 measurements m 1 measurement ® No measurement
The audit also collects data on two additional health checks for children and young people with Type 2
diabetes:

1 smoking status ascertainment for those aged 12 years and older (as indication of greater
cardiovascular risk)
1 psychological as sessment (assessment for need of psychological support)

Results are shown in Table 10.

Table 10: Percentage of children and young people with Type 2 diabetes receiving the healthcare checks
of psychological assessment and smoking status check by country, 2016/17

Smoking status recorded Psychological assessment
(aged 12+ years, n=436) (all ages, n=454)
England and Wales 65.8% 61.3%
England 64.6 % 61.9%
Wales 100% 47.4%
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5.5 Key findings

1 The proportion of children and young people, aged 12 and above, with Type 1 diabetes completing
a year of care receiving all seven key healthcare checks has increased from 35.5% in 2015/16 to
43.5% in 2016/17. This is in comparison to 21.3% of those with Type 2 diabetes.

1 Most children and young people with Type 1 diabetes had an HbAlc measurement (99.5%), a BMI
recorded (98.7%) and a blood pressure measurement (92.7%, 12 years and over only) during the
audit year. Almost three  -quarters of young people aged 12 and above had a foot check (72.8%)
and a retinopathy screen (74.4%) recorded, whilst two thirds had a urinary albumin screen
performed (68.7%) . Rates were lower in those with Type 2 diabetes.

1 There was wide variation in the percentage of children and young people with Type 1 diabetes
within each PDU receiving all seven essential healthcare checks, ranging from 0% to nearly 100%.

1 Justover half ( 52.9%) of children and young people with Type 1 diabetes completing a full year of
care over the audit period had four or more HbAlc measurements recorded. Less than one third
gh" {gwpi "rggrng"ykvj"V{rg"4"fkcdgvgu"jcf"hgwt"JdC:

1 Three quarters o f children and young people newly diagnosed with Type 1 diabetes had been
screened for coeliac and thyroid disease.

1 Almost three -quarters (74.1%) of children and young people with Type 1 diabetes received a
psychological assessment compared to 61 .3% of ch ildren and young people with Type 2 diabetes.

5.6 Recommendations

Multidisciplinary paediatric diabetes teams should:

1 Ensure children and young people with diabetes are receiving the key essential healthcare checks
specific to their diabetes type and identify barriers to this annual provision and devel op quality
improvement initiatives to mitigate these.

1 Be aware that completion rates of healthcare checks tend to be higher amongst children and
young people with Type 1 diabetes compared to those with Type 2 diabetes, and attempt to
improve engagement wit h children and young people with Type 2 diabetes to ensure that these
checks are carried out annually.

1 Ensure all children and young people with diabetes receive four or more HbAlc measurements per

annum and these are utilised as part of diabetes manageme nt.

Ensure that screening for thyroid and coeliac disease takes place at diagnosis of Type 1 diabetes.

Caution young people with diabetes against smoking as they have a higher risk of cardiovascular

disease. These discussions should be included in their on - going structured education programme.

1 Screen for psychological co - morbidities in children and young people with diabetes such as eating
disorders, anxiety, and depression so that treatment strategies can be employed to improve
emotional wellbeing.

= =

Commissioners and regional diabetes networks should:

1 Ensure PDUs have the resources to collect and store accurate data and provide consistent
healthcare checks in accordance with NICE standards.
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6. Outcomes of care

The collection of annual audit data on outcomes of care in paediatric diabetes is important to monitor

the health and wellbeing of children and young people with the condition . Outcomes can be
benchmarked year on year to monitor quality improvement. Treatment targets can be viewed as part of
vig"rtgeguu"qgh"ectg"qt"cu"cp"hkpvgtogfkcvg"qwveqogH"kO0gO"

rcvkgpv"cpf"c"hjctf H" gepefopment of & ¢om w gljcatianuThiv seatioh tovers:
1 HbAlc measurements (recommended as the best indicator of long term diabetes management )
9 indicators of small vessel (microvascular) disease
1 large vessel (macrovascular) disease including cardiovascular ri sk, and
1 autoimmune disease

6.1HbAlC

HbALlc is a marker of overall diabetes blood glucose management over the preceding six to eight weeks

and provides a measure of long term risk of microvascular complications. There is clear evidence from

the DCCT trial (The Diabetes Control and Complications Trial Research Group, 1994) and the follow up

EDIC trial (Na than et al., 2005) that good diabetes management in childhood tracks into adulthood with
a lower risk of developing vascular complications and early mortality in the future.

In 2015, NICE published new guidance (NG18, 2015) which introduced stricter HbAlc targets to indicate
excellent diabetes management hqt "dqvij "V{rg"3"cpf"4ghktdghtj6 phbgqploghe

It also requested providers to report those achieving a level of 53 mmol/mol or below. Given the low
numbers of children and young p eople achieving this new target and to allow historical benchmarking,

the NPDA will continue to include the numbers achieving the previous NICE (2004) target of 58
mmol/mol or below. An HbAlc level above 80mmol/mol carries considerable increased risk of bo th

microvascular diabetic complications (eye disease and kidney disease) and cardiovascular disease, and
so the numbers of children and young people exceeding this upper limit is also reported.

HbAlc values were included in the outcome analysis if they we re within the acceptable range (20 -
195mmol/mol), dated within the audit period , and were recorded at least 90 days following diagnosis,

since newly diagnosed  individuals are unlikely to have established a level of control prior to this cut off

and may ther efore skew results. Where more than one valid HbAlc was recorded during the year per
patient , the median value for each was used for.

Average HbAlc and the proportion of children and young people meeting specific HbAlc targets vary

depending on the type of diabetes. Children and young people with non - Type 1 diabetes tend to have a
lower HbA1c than those with Type 1 diabetes. Some of the data presented below refer to children and
young people with all types of diabetes whilst other sections detail the resu Its of those with Type 1 or

Type 2 diabetes separately. Numbers of children and young people with other types of diabetes were
too low to enable meaningful analysis.
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6.1.1HbA1c outcomes of children and young people with all

types of diabetes

The mean and median HbAlc of children and young people with all types of diabetes in England and

Wales receiving care in a PDU in 2016/17 were 6 6.9 and 64.0 mmol/mol  respectively (Table 1 1). Thisis a
reduction in the national mean of 0.9 mmol/mol and the national median of 0.5 mmol/mol, compared

to those recorded in 2015/16 of 67.8 and 64.5 mmol/mol. This means that for the seventh consecutive

year there has been a fall in the HbA1c levels for England and Wales (Figure 1 2).

Figure 1 4: Median HbAlc for children and young people with all types of diabetes in England and Wales 2007/08 to
2016/17 with associated NHS policy and/or paediatric diabetes delivery structural changes
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Table 11 provides a breakdown of the unadjusted mean and median HbAlc results achieved by each
region and country , and the level of variation within them.

Table 11 HbA1c for all children and young people with all types of diabetes and one or more valid HbAlc
measurements by country and regional network, 2016/17

No. of children Mean Standard Median IQR

& young deviation mmol/mol

peop le mmol/mol mmol/mol mmol/mol
England and Wales 27,420 66.9 173 64.0 18.0
England 26,034 66.9 174 64.0 18.0
Wales 1,385 66.9 168 64.0 180
East of England 2,984 66.5 17.1 63.0 18.5
East Midlands 1,847 62.6 14.9 60.5 16.5
London and South 6,283 67.9 18.2 64.5 19.5
East
North East and 1,502 66.6 16.7 64.0 17.5
North Cumbria
North West 3,445 68.4 18.2 65.0 18.5
South Central 2353 63.9 154 615 15.0
South West 2126 66.0 170 63.0 18.0
West Midlands 2,838 67.9 17.8 65.0 18.0
Yorkshire and 2,657 68.1 16.8 65.0 18.0
the Humber
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6.1.2 HbAlc outcomes of children and young people with Type 1

diabetes

The data presented in this section refers  to children and young people with Type 1 diabetes and captures
the variation in HbAlc outcomes nationally and regionally as well as across key confounders.

6.1.2.1 National and regional variation in HbAlc outcomes

The national unadju sted me an HbAlc for children and young people with Type 1 diabetes was 67.3
mmol/mol , and the medianwas 64 .0 mmol/mol . Boththese figuresreprese  nta decrease of 1 mmol/mol
compared to 2015/16 results . Figure 15shows the unadjusted mean and median HbAlc results for children
and young people  with Type 1 diabetes achieved by each region and country . Although there is little
difference between means and medians by region, there is considerable variation within each region and
country .

Figure 15: Unadjusted mean and median HbAlc for all children and young people with Type 1 diabetes and one or
more valid HbAlc measurements by country and regional network with outliers, 2016/17
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Interpreting  the box and whisker plot
The X shows the mean HbAlc result for ch ildren and young people with Type 1 diabetes within each country or
region. The box component indicates the HbAlc results at the 25th, 50th (median) and 75th percentile s. The
whiskers extend ing upwards from the top of the box include all values that are less than or equalto 15 times
the interquartile range and the whiskers extend ing down from the bottom of the box include all values that
are lessthan 1.5 times the interquartile range in the opposite direction . Individual patient median values outside
thi s range within each country/region are categorised as outliers and are represented by the blue dots. PDUs,

regions and countries should be aiming for low mean and median HbAlc, with a small interquartile range
indicatina low variation in HbAlcs recorded for children and vouna neoble usina their service.
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Figure 16 shows the percentages of children and young peop le who achieved NICE (2004, 2015)
treatment targets in 2015/16 and 2016/17 and Figure 17 shows the p ercentage of children and young
people with Type 1 diabetes with a HbAlc result below 58 mmol/mol, between 58 and 80 mmol, and

above 80 mmol/  mol from 2011/12 to 2016/17. Both graphs show an increase in the percentage of children

and young people achieving lower HbAlc targets and a decrease in the percentage of children and young

people with HbAlc exceeding 80 mmol/mol.

Figure 16: Percentage of children and young people with Type 1 diabetes achieving HbAlc targets in England and
Wales in 2015/16 and 2016/17
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Figure 17: Percentage of children and young people with Type 1 diabetes with an HbAlc result below 58 mmol/mol,
between 58 and 80 mmol, and above 80 mmol/mol, 2011/12 - 2016/17

2016/17 28.9% 54.7% 16.4%

2015/16 26.6% 55.5% 17.9%
2014/15 23.5% 55.2% 21.3%

2013/14 18.4% 58.3% 23.9%

2012/13 15.8% 58.4% 25.9%

2011/12 17.4% 57.5% 25.1%
2010/11 15.8% 55.5% 28.7%
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Table 12shows the percentages of children and young people who achieved these targets by country
and by region

Table 12: Percentage of children and young people with Type 1 diabetes achieving HbAlc targets by c ountry and
regional network, 2016/17

F6: " 75" <58 £ 8; " >75 >80
mmol/mol mmol/mol mmol/mol mmol/mol mmol/mol mmol/mol

England and Wales 7.5% 16.3% 28.9% 36.8% 23.1% 16.4%
England 7.6% 16.2% 28.9% 36.8% 23.1% 16.4%
Wales 6.5% 16.6% 29.7% 37.6% 22.7% 15.0%
East of England 8.4% 17.6% 31.3% 35.3% 23.0% 16.3%
East Midlands 10.6% 22.8% 38.6% 27.7% 15.26 10.2%
London and South 7.1% 15.7% 28.1% 40.0 % 25.4% 18.3%
East

North East and 8.0% 16.2% 28.1% 36.5% 22.6% 15.0%
North Cumbria

North West 6.5% 14.0% 24.6% 40.5% 25.6% 18.6%
South Central 8.9% 19.3% 34.2% 28.3% 16.5% 11. 7%
South West 9.0% 18.7% 32.1% 34.8% 22.3% 16.%6
West Midlands 6.1% 13.4% 24.9% 38.9% 24.9% 17.6%
Yorkshire and the 5.8% 12.5% 24.3% 39.5% 25.3% 18.0%
Humber
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6.1.2.2 HbAlc outcomes of  children and young people with Type 1 diabetes associated
with patient characteristics
Figure 18 shows that older children and young people tend to have higher HbAlc levels compared to

younger children. It also shows that males tend to have lower HbAl1c levels compared to females at all
ages apart from at age two.

Figure 18: Mean HbA1c for children and young people with Type 1 diabetes by age and sex, 2016/17
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In line with findings from previous years, mean HbAlc tends to incre ase as duration of diabetes increases
(Figure 19). This may well reflectincreas  ing age as shown in Figure 5 above.

Figure 19: Mean HbA1c for children and young people with Type 1 diabetes by duration of diabetes for England and
Wales, 2015/16 and 2016/17
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Children and young people with Type 1 diabetes living in the most deprived areas had higher HbA1c levels
compared to those living in the least deprived areas of England and Wales (Figure 20). Figure 20 also
shows an improvement in HbA1lc levels within ea ch deprivation quintile compared to 2015/16.

Figure 20: Mean HbAlc for children and young people with Type 1 diabetes in England and Wales by deprivation
quintile, 2015/16 and 2016/17
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Children and young people with Type 1 diabetes from Black and ethnic minority groups  had higher HbAlc
levels than White children and young people (Table 13.

Table 13 Mean HbAlc and p ercentage of children and young people with Type 1 diabetes in England and Wales
achieving HbA1c targets by ethnic group, 2016/17

Ethnic group % of children and young people achieving HbAlc targets

Mean in I 6: "ooql 75" oo g <58 mmol/ £8; " oo g >75mmol/ > 80 mmol/

mmol/mol mol mol mol mol mol mol
White 66.9 7.4% 16.6% 29.8% 35.5% 22.0% 15.6%
Mixed 69.2 7.0% 14.8% 24.5% 43.9% 26.8% 18.8%
Asian 69.1 6.3% 12.2% 22.7% 42.5% 27.9% 19.3%
Black 74.5 5.4% 8.7% 16.1% 54.4% 37.8% 28.9%
Other 67.4 9.1% 19.7% 32.8% 36.6% 23.0% 18.4%
Not stated 66.7 9.3% 18.3% 30.8% 36.4% 23.0% 16.0%
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6.1.2.3 Adjusted HbA1c outcomes for HbAlc for children and young people with Type 1
diabetes achieved by PDUs

Given the variations in HbAlc associated with different demographic and social characteristics, it is

appropriate to adjust HbAlc figures to take account of the characteristics of their patients or ca se-mix
when comparing the performance of individual PDUs. The case - mix adjustments applied to the 2016/17
data considers the effect of age, sex, ethnicity, duration of diabetes and deprivation on mean HbAlc and
the likelihood of having a HbAlc lower than the treatment target of 58 mmol/mol or higher than the
upper limit of 80 mmol/mol. A summary of the output of the regression models used to construct the

case - mix adjusted measures can be found in the appendices of this report published on the NPDA
website.

There remains considerable variability across England and Wales in the mean HbA1c for children and

young people with Type 1 diabetes achieved by PDUs after adjustment for case -mix. Figure 21shows the
mean adjusted HbAlc for each PDU in England and Wales, and Figures 22 and 23 show the case-mix
adjusted percentage of children and young people per clinic with an HbAlc result below 58 mmol/mol
and above 80 mmol/mol, respectively.

Figure 21: Funnel plot of mean adjusted HbAlc for children an d young people with Type 1 diabetes in England and
Wales by PDU, 2016/17
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Figure 22: Funnel plot of percentage of children and young people with Type 1 diabetes in England and Wales with
an adjusted HbA1c <58 mmol/mol by PDU, 2016/17
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Figure 23: Funnel plot of percentage of children and young people with Type 1 diabetes in England and Wales with
an adjusted HbAlc >80 mmol/mol by PDU, 2016/17
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6.1.3 HbAlc outcomes of children and young people with Type 2

diabetes

HbAlc outcomes are jointly reported for England and Wales given the small numbers of children and
young people with Type 2 diabetes included within the audit.

The unadjusted mean and median HbAlc of children and young people with Type 2 diabetes in England
and Wales receiving care in a PDU in 2016/17 were 60. 2 and 52.0 mmol/mol , respectively (Table 14).

Table 14: HbAlc for all children and young people with Type 2 diabetes and one or more valid HbAlc measurements
in England and Wales, 2016 /17

No. of children & young Mean Standard IQR
people with a recorded deviation Median
HbAlc mmol/mol mmol/mol mmol/mol mmol/mol
2016/17 605 60.2 24.6 52.0 335
2015/16 539 59.7 25.4 51.0 30.5
Figure 24 shows an association between leve | of deprivation and mean HbAlc. In 2016/17, the mean

HbAlc in the most and least deprived areas were lower compared to 2015/16. In contrast, the mean HbAlc
of those living in three middle deprivation quintiles increased over the year.

Figure 24: Mean HbA 1c for children and young people with Type 2 diabetes in England and Wales by deprivation
quintile, 2016/17
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Figure 25 shows variation in mean HbAlc in those with Type 2 diabetes by ethnic group, with Black
children and young people having a higher HbAlc level compared to those of other ethnic backgrounds.

Figure 25: Mean HbAlc for children and young people with Type 2 diabetes in England and Wales by ethnic group,
2016/17
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6.1.4 Key findings

' There have been reductions of 0.9 and 0.5 mmol/mol respectively in the national mean and
median HbA1c for all children and young people being treated within a PDU in England and Wales
since 2015/16. The national mean in 2016/17  was 66.9 and the median was 64.0 mmol/mol.

" There has been a 9 mmol/mol reduction in median HbA1c in England and Wales for all children
and young people with diabetes over the last 7 years from 73 mmol/mol in 2009/10 to 64
mmol/mol in 2016/17

' The nationa | unadjusted mean HbA1c for children and young people with Type 1 diabetes was 67.3
mmol/mol, and the median was 64.0 mmol/mol. Both represent a decrease of 1 mmol/mol
compared to 2015/16.

' There has been an increase in the percentage of children and young people with Type 1 diabetes
achieving good HbA1c levels (<58 mmol/mol) over the last year from 26.6% in 2015/16 to 28.9% in
2016/17. Over the last 7 years the percentage achieving an HbAlc <58 mmol/mol has almost
doubled from 15.8% in 2010/11.

' There has b een a reduction in the percentage of children and young people with Type 1 diabetes
with poor HbAlc (>80mmol/mol) from 17.9% in 2015/16 to 16.4% in 2016/17. Over the last 7 years
the percentage achieving an HbAlc >80 mmol/mol has almost halved from 28.7% i n 2010/11.

' older children and young people with Type 1 diabetes had poorer HbAlc levels compared to
younger children

' considerable variability in HbAlc target outcomes persists between PDUs even after case -mix
adjustment

' In both Type 1 and Type 2 diabete s there were differences in HbAlc target outcomes associated
with deprivation and ethnicity. In general, for both type of diabetes children and young people
had poorer outcomes if they lived in a deprived area or were of non - white ethnicity

6.1.5 HbAlc recommendations

Multidisciplinary paediatric diabetes teams should:

' Aim for all children to achieve the HbAlc target set by NICE (individualised for the child) from
diagnosis with emphasis on self -management education and psychological support

f Actively work towards improving the bloo d glucose levels of children and young people that are
currently out of target range

' Pay particular attention to the care needs of the vulnerable subgroup with persistently high HbAlc
levels. Appropriate engagement, education, technology and psychosocial support for this
subgroup is paramount so that they are not lost to follow up and are helped as individuals to
improve their diabetes management

" Provide each child with an individualised care plan to achieve the best possible level of HbAlc
given the many reasons for the gradual increase of HbAlc with duration of diabetes

' Be aware of the socioeconomic and patient demographic factors associated with poorer diabetes
management, and adapt communications and structured education provision to be able to meet
the different needs of vulnerable subgroups

Commissioners should:

\l Support Quality Improvement strategies aimed at improving diabetes management.

T Resource providers of paediatric diabetes care to promote and provide education and self
management strategies leading to improved HbAlc.

' Be aware of the socioeconomic and patient demographic factors associated with poorer diabetes
management, and ensure services catering to higher percentages of for children and young
people from vulnerable subgroups are resourced sufficiently to meet their needs

' Be aware of the cultural diversity amongst the paediatric diabetes population and ensure
community groups and schools are sufficiently aware and trained to help young people to further
improvements in diabetes control especia lly amongst vulnerable subgroup
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6.2 Small vessel (microvascular) disease

People with diabetes are at increased risk of microvascular disease including chronic kidney disease
(nephropathy) and eye disease (retinopathy). However, maintaining optimal blood glucose levels can
minimise diabetes -related complications. Research in adults with Type 1 diabetes has shown that a 1
percentage point (11 mm ol/mol) decrease in HbAlc has the potential to reduce the risk of diabetes
related complications by half, including retinopathy and nephropathy (The Diabetes Control and
Complications Trial Research Group, 1993).

6.2.1Kidney disease

6.2.1.1Kidney disea se in young people with Type 1 diabetes

Increased risk of kidney disease is indicated by the presence of either micro - or macro -albuminuria.
Figure 1 shows the results of 10,214 young people with Type 1 diabetes aged 12 years and above with an
albuminuria screen dated during the audit period which equates to 63.5% of the tot al potential cohort of
16,085.

The percentage of young people with Type 1 diabetes in England and Wales aged 12 years and above
with micro - or macro -albuminuria was 9.7%, the same resul t as was found in 2015/16. However, the
percentage varied according to country and region ( Figure 2 6).

Figure 26: Percentage of young people with Type 1 diabetes aged 12 years and older with albuminuria by country
and region, 2016/17

m Normoalbuminuria m Microalbuminuria or Macroalbuminuria m Missing Data*
England and Wales 87.6% 9.7%

England 88.0% 9.2%

Wales 81.5% 18.0%

East of England 93.1%

East Midlands 90.6% 8.4%

London and South East 82.2% 13.3%

North East and North Cumbria 90.0%

Country/region

North West 90.2%

South Central 88.9% 7.3%

South West 84.4% 14.7%

West Midlands 89.0% 9.7%

Yorkshire and the Humber 89.9% 4.09

0% 20% 40% 60% 80% 100%

Percentage of young people with a valid screen

*Missing data relates to patients with a valid recorded albuminuria level but no interpretation of this result.
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In 2016/17, the occurrence of albuminuria was similar across all age groups and differed only slightly
compared to 2015/16 (Fig ure 27). When broken down by ge  nder, females tend to be at greater risk of
having a Ibuminuria than males (Fig  ure 28).

Figure 2 7: Percentage of children and young people with Type 1 diabetes aged 12 years and older with albuminuria
by age, 2015/16 and 2016/17
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Figure 28: Percentage of ¢ hildren and young people with Type 1 diabetes aged 12 years and older with albuminuria
by age and gender, 2016/17
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Albuminuria prevalence was higher amongst those living in more deprived areas and has increased in
the most and second most deprived area s since 2015/16 (Fig ure 2 9).

Figure 29: Percentage of children and young people with Type 1 diabetes aged 12 years and older with albuminuria
by deprivation quintile, 2015/16 and 2016/17
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6.2.1.2 Kidney disease in young people with Type 2 diabetes

Albuminuria was present in 20.1 % of young people with Type 2 diabetes with a valid screen (n= 343), an
increase from 14.5% in 2015/16 . This prevalence is higher than for that recorded for young peop le with
Type 1 diabetes (9.7%) § putting young people with Type 2 diabetes at a higher risk of kidney disease

Table 15: Percentage of children and young people with Type 2 diabetes with albuminuria in England
and Wales, 2015/16 and 2016/17

- Normo -albumi nuria Micro - or Macro -albuminuria | Missing Data*

2016/17 75.5% 20.1% 4.4%
2015/16 84.4% 14.5% 1.2%

*Missing data relates to patients with a valid recorded albuminuria level but no interpretation of this result.
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6.2.2 Eye Disease

6.2.2.1Eye disease in young people with Type 1 diabetes

Figure 30 shows the outcome results of the 11,336 children and young people with Type 1 diabetes aged
12 years or older who underwent retinopathy screen ing during the audit period. | n England and Wales
13.6% had an abnormal screen result in 2016/17 compared to 13.8% in 2015/16; the percentage  varies by

county and by region.

Figure 30: Percentage of young people with Type 1 diabetes aged 12 years and older with a normal/abnormal
retinopathy screening result by country and region, 2016/17

mNormal  ®Abnormal m Missing*

England and Wales 78.2% 13.6% 8.2%
England 77.7% 14.0% 8.3%

Wales 87.0% 7.3% 5:7/%

East of England 78.9% 16.4% 4.79%

East Midlands 81.9% 11.5% |[6.5%

North East and North Cumbria 85.4% 11.3% 3.39

North West 68.9% 15.0% 16.1%

South Central 84.9% 14.4% O.

West Midlands 83.3% 13.1% 3.5Y%

Yorkshire and the Humber 84.3% 14.6% 12

0% 20% 40% 60% 80% 100%

% of children and young people with a normal/abnormal eye screening result

*missing refers to results that were recorded as either unknown or no result was recorded



There were 1,545 children and young people with Type 1 diabetes aged 12 or older who had an abnormal
eye screen result recorded within the audit period. The risk of retinopathy increased with age and it was

highest amongst adolescent females ( Figure 31). The risk also tends to increase as duration of diabetes
increases (Fig ure 32); this may well reflect increas  ing age as shown in Figure 31

Figure 31 Percentage of children and young people with Type 1 diabetes aged 12 years and older with albuminuria
by ag e and gender, 2016/17

m Male
2

m Female
2
15 12.4% 17.0%
16 15.2% 17.2%
17 17.3% 22.4%
18 18.0% 28.7%

30% 20% 10% 0% 10% 20% 30%

Age at the beginning of the audit period

% of children and young people with an abnormal eye screening result

Figure 32: Percentage of children and young people with Type 1 diabetes aged 12 years and older with albuminuria
by duration of diabetes, 2016/17
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Figure 33 shows little or no variation in the risk of retinopathy by deprivation quintile.

Figure 33: Percentage of children and young people with Type 1 diabetes aged 12 years and older with abnormal eye
screening by deprivation quintile in England and Wales, 2016/17
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There has been a reduction in the number of eye scree ning results recorded as unknown or missing .
Despite improvements however there is significant variation, particularly by region (Fig ure 34).

Figure 34: Percentage of missing or unknown eye screening results by country and region, 2015/16 and 2016/17
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6.2.2.2 Eye disease in young people with Type 2 diabetes

Table 16shows the retinopathy screen  outcome results  for 320 young people with Type 2 diabetes aged
12 years or older . Five percent had an abnormal screen.

Table 16: Eye screening results for children and young people aged 12 years and above with Type 2 diabetes,
2015/16 -2016/17

I i S

2015/16 81.7% 5.4% 12.9%
2016/17 87.5% 4.4% 8.1%

*missing refers to results that were recorded as either unknown or no result was recorded
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6.3 Large v essel disease - Cardio Vascular Disease
(CVD) risk factors

People with diabetes are at an increased risk of cardiovascular disease secondary to macrovascular risk
factors including high blood pressure, abnormal lipid levels, high body mass index and smoking.

6.3.1 Blood pressure and cholesterol

High blood pressure and/or raised blood cholesterol increases lifetime risk of cardiova scular disease
including stroke  and heart disease. In adults with Type 1 diabetes, maintaining normal blood pressure

and cholesterol within target (less than 5 mmol/L) reduces this risk. Although total cholesterol levels are

no longer a mandatory requirement for children and young people with Type 1 diabetes following NICE
guidance NG18 (2015), results are still presented where data has been submitted . Diastolic and systolic
blood pressure measurements were converted to age and sex adjusted centiles using survey data

between 1995 and 1998 from the general po pulation aged between 4 and 24 years old (Jackson et al.,
2007).
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6.3.1.1Blood Pressure and cholesterol in children and young people with Type 1
diabetes

Table 17 shows the percentages of young people aged 12 or older with Type 1 diabetes with a recorded

blood pressure in the audit period (n=14,413encuuk hkgf " cu" hy-88i" jcehtgejor ohcj nkH "j *F"3d n ¢
pressure (>98" centile) , and those with a recorded cholesterol screen (n=10,308) within the target for

tot al blood cholesterol. It shows that over a quarter of young people ( 25.8%) with Type 1 diabetes had

high blood pressur e (hypertension), and that 23.0% exceeded the target for total blood cholesterol.

Table 17: Percentage of children and young people with Type 1 diabetes aged 12 years and over falling within blood
pressure and total cholesterol targets by country and region, 2016/17

hdkij"pgtocn#H"dnqg|hJkij#H"dngqgf"rt gul Totalblood
cholesterol
(91stg98th centile) (>98th centile)
Diastolic Systolic Diastolic Diastolic Systolic Diastolic 4 mmol/I 5 mmol/l
and/or and/or
systolic systolic or more or more
England and 27.2% 9.6% 34.2% 24.4% 4.1% 25.8% 65.8% 23.0%
Wales
England 27.1% 9.7% 34.1% 24.4% 4.1% 25.9% 65.8% 23.1%
Wales 30.4% 9.1% 36.7% 23.6% 3.4% 24.9% 64.8% 21.8%
East of England 27.7% 8.6% 32.2% 26.5% 4.9% 27.9% 62.7% 21.8%
East Midlands 25.4% 11.4% 36.2% 24.9% 3.8% 26.6% 66.2% 23.5%
London and 27.7% 9.4% 34.2% 22.6% 2.7% 23.6% 69.7% 26.0%
South East
North East and 26.6% 5.0% 30.1% 23.1% 1.5% 23.5% 60.3% 22.0%

North Cumbria

North West 28.9% 9.1% 35.6% 23.6% 3.1% 24.8% 65.4% 23.6%
South Central 27.4% 11.0% 34.9% 23.4% 4.8% 25.7% 62.2% 19.8%
South West 28.4% 11.0% 36.8% 28.6% 6.1% 30.8% 64.9% 21.5%
West Midlands 25.5% 10.5% 33.4% 25.6% 5.2% 27.3% 68.0% 23.7%
Yorkshire and 25.4% 10.4% 32.8% 24.9% 5.8% 26.4% 64.3% 21.4%
the Humber

63



There has been agradualfall kp" vjg"rgtegpvcig"qgh" {gqgwpi
pressure (>98" centile) overthe last four audit cycles, decreasing by 1 percentage point each year (Fig ure
35). On the other hand, the percentage of young people with Type 1 diabetes with high cholesterol has
varied over the same period (Fig ure 3 6).

Figure 35: Percentage of young people aged 12 years and older with Type 1 diabetes with high blood pressure in
England and Wales, 2013/14 -2016/17
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Figure 36: Percentage of young people aged 12 years and older with Type 1 diabetes above the target for total blood
cholesterol in England and Wa les, 2013/14 -2016/17
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6.3.1.2 Blood Pressure and cholesterol in patients with Type 2 diabetes

Table 18shows the percentages of children and young people with Type 2 diabetes with a recorded blood
pressure in the audit period (n=531) classifiedas hj jk'i pgt octnd™ ¢enti®)or hj ki j A" dnqgqf " r
(>98™ centile) , and those with a recorded cholesterol screen (n=378) within the target for total blo od
cholesterol. It shows that 45.6 % of children and young people with Type 2 diabetes have high blood
pressure, and 36.2% are exceeding the targ et for total blood cholesterol.

Table 18: Percentage of children and young people with Type 2 diabetes falling within blood pressure and total
cholesterol targets by country, 2016/17

hJki j " p bldodpressdre hdkij#H"dngqf " rt gu u Total blood
cholesterol
(91stg98th centile) (>98th centile)
Diastolic Systolic Diastolic Diastolic Systolic Diastolic 4 mmol/l 5 mmol/l
and/or and/or
systolic systolic or more or more
England and 24.5% 15.8% 36.2% 42.2% 13.6% 45.6% 75.9% 36.2%
Wales
England 24.6% 15.4% 35.9% 41.2% 13.7% 44.7% 75.6% 36.2%
Wales * * 42.1% 68.4% * 68.4% 84.6% 38.5%
* indicates a percentage that has been suppressed due to it being derived from a number < =5.

6.3.2 Body Mass Index

Higher Body Mass Index (BMI, weight/height 2) is associated with  increase d cardiovascular risk. ~ To allow

1 Underweight : below the 5th centile
1 Healthy weight : between the 5th and 85th centile
1 Overweight : between the 85th and 95th centile
1 Obese : above the 95th centile
direct comparisons across different ages and genders BMI requires standardisation using centile charts.

The following categories of BMI are shown based onthe UK 19 90 standards (Pan & Cole, 2012).

Comparisons can be made with the National Child Measurement Programme in England 20 16/17 (NHS
Digital, 201 7) and the Child Measurement Programme in Wales (201 5/16). These programmes measure
the height and weight of all children in Reception class (aged 4 to 5 years old) in both countries and Year

6 (aged 10 to 11 years old) in England.

For 2016/17, in England 33.4 % of children aged 4 to 5 years old with Type 1 diabetes are overweight or
obe se (a decrease from 33.7% in 2015/16 ) compared to 22.6% in the National Child Measurement
Programme for Engla nd.

A similar pattern is found in Wales where 39.4% of children with Type 1 diabetes aged 4 to 5years are
overweight or obese (a decrease from 45.4% in 2015/16) compared to 26.2% within the Child
Me asurement Programme for Wales.
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Amongst children aged 1 0 to 11 years old with Type 1 diabetes in England the prevalence of overweight
and obesity was 35.3 % (an increase from 33.7% in 2015/16) compared to 34. 3% in the National Child
Me asurement Programme in England.

Therefore, despite the secular trends in body mass index since 1990, comparisons with the National Child
Measurement Programmes clearly demonstrate a higher prevalence of obesity among young children
with Type 1 diabetes.

6.3.2.1 Body Mass Index and Type 1 diabetes

Figures 37 and 38 show the percentage of children and young people with Type 1 diabetes included in

the 2016/17 audit within each BMI category. It shows that a higher percentage of those aged 0 -11 years
had a healthy weight ( 63.9%) compared to those aged 12 years and older ( 56.7%), and that higher
percentages of children and young people with Type 1 diabetes were overweight or obese than were

un derweight.

Figure 37: Percentage of children aged 0 -11 years with Type 1 diabetes within BMI categories by country and region,
2016/17
B Underweight B Healthy weight m Overweight 1 Obese m Missing
England and Wales 63.9% 17.1% 17.0% |
England 64.3% 17.0% 16.8% |

Wales 58.0% 18.9% 20.8% |

East Midlands 65.5% 16.4% 16.1% ‘
e | S S T

Country/region

South Central 67.2% 16.7% 147% |
South West 62.8% 16.8% 184% |
Yorkshire and the Humber 65.5% 15.2% 17.7%
0% 20% 40% 60% 80% 100%

Percentage within each BMI category
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Figure 38: Percentage of children and young people 12 years and older with Type 1 diabetes within BMI categories
by country and region, 2016/17

B Underweight H Healthy weight m Overweight mObese  m Missing
Wales 54.2% 16.2% 26.7%
East of England 59.5% 17.5% 20.2%
g East Midlands 58.0% 19.4% 21.1%
g London and South East 58.1% 18.9% 19.9%
g North East and North Cumbria 51.1% 20.6% 25.3%
North West 56.2% 19.2% 22.5% |
South Central 50.3% 18.6% 10.4% |
West Midlands 55.0% 19.0% 23.5%
Yorkshire and the Humber 55.3% 18.4% 23.0%
0% 20% 40% 60% 80% 100%
Percentage within each BMI category
*Missing refers to records which had a BMI recorded but the result was m issing or recorded incorrectly

Figure 39 shows the distribution of body mass index of children and young people with Type 1 diabetes
between 201 4/15 and 2016/17 in comparison to the 1990 standards. It shows that overall, children and
young people with Type 1 diabetes have a higher BMI than the general population.

Figure 39: Distribution of body mass index of children and young people with Type 1 diab etes in 2014/15, 2015/16
and 2016/17 compared to the 1990 reference population
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Figure 40 show s the percentage of children and young peo ple with Type 1 diabetes who are categorised

as underweight, overweight or obese by deprivation  quintile . It shows that children a nd young people
with Type 1 diabetes  who are recorded as being obese are more likely to live in more deprived areas than
in least deprived areas.

Figure 40: Percentage of children and young people with Type 1 diabetes within each body mass inde X category by
deprivation quintile, 2016/17

®m Most deprived m Second most deprived ® Third least deprived

m Second least deprived m Least deprived
30%

25%

20%

15%

10%

5% I

. EEE=- | T

Underweight Overweight Obese Underweight Overweight Obese

% of children and young people within each BMI
quintile by deprivation quintile

Aged 0-11 Aged 12+
BMI category/Age group

6.3.2.2 Body Mass Index and Type 2 diabetes

Table 19shows the percentage of children and young people with Type 2 diabetes in each BMI ca tegory
for England an d Wales in 2015/16 and 2016/17.
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Table 19: Body ma ss index categories for children and young people with Type 2 diabetes, 2015/16 and 2016/17

Percentage of children and young people with Type 2 diabetes in the following
categories

Underweight Healthy weight Overweight Obese Missing data
2016/17 0.3%* 5.7% 7.4% 78.6% 8.0%
2015/16 * 6.9% 7.3% 78.5% 7.3%

*indicates a percentage derived from a number <5
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6.3.3 Smoking

Smoking has adverse effects in any population, and in young people with diabetes is detrimental to
outcomes and raises the risk of future complications.

Table 20 shows the percentages of children and young people age 12 and over with Type 1 and Type 2
diabetes ykvj "c"tgeqtfgf"vuogmkpi "tguwnv"kp"vjg"cwfkv"rgtkqgf"
just under one in 30 patients were smoking at the time of audit. It shows that young people with Type 2

diabetes were more likely to be smoking than tho se with Type 1.

Table 20: Percentage of young people aged 12 years and older with Type 1 diabetes and Type 2 diabetes who were
smoking by country and regional network, 2016/17

Type 1 diabetes (n= Type 2 diabetes (n=

11,039) 419)
England and Wales 3.2% 4.5%
England 3.3% 4.3%
Wales 2.8% 9.1%
East of England 5.0% -
East Midlands 3.0% -
London and South East 2.1% -
North East and North Cumbria 2.8% -
North West 4.1% -
South Central 4.9% -
South West 4.0% -
West Midlands 2.5% -
Yorkshire and the Humber 2.9% -
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6.3.4 Micro and macrovascular outcomes key findings

Microvascular disease and risk factors

Consistent with results of the 2015/16 audit, A Ibuminuria was found in 9.7% of young people aged
12 years and above with Type 1 diabetes screened in the audit year.

The prevalence of albuminuria in Type 1 diabetes was higher amongst those living in the most
deprived areas.

Albuminuria was found in  20.1% of children and young people with Type 2 diabetes screened in

the audit year.

Retinopathy was found in  13.6% of young people aged 12 a nd above with Type 1 diabetes who
received screening in the audit year.

The risk of retinopathy increased with age and was highest amongst adolescent females. There

was little or no variation in the prevalence of abnormal eye screening results by deprivati on
quintile .
Abnormal eye screening results were found in 5.4% of young people with Type 2 diabetes

screened within the audit period.

Macrovascular disease and risk factors:

il
f

= =4

High blood pressure (hypertension) was found in 25.8% of young people aged 12 yea rs and older
with Type 1 diabetes screened in the audit year.
23.0% of young people aged 12 years and older with Type 1 diabetes had a total blood cholesterol

level exceeding the target of 5 mmol/ | or less.

Hypertension was found in 45.6% of children andy oung people with Type 2 diabetes, a markedly
higher prevalence compared to those with Type 1 diabetes .

16.8% of children aged 0 to 11 years with Type 1 diabetes were overweight, and 16.7% were obese.

These figures rose to  18.26 and 21.3%, respectively, for young people aged 12 years and above
78.6 % of children and young people with Type 2 diabetes were obese.

3.2% of young people with Type 1 diabetes aged 12 and above with a recorded smoking status
were current smokers, as were 4.5 % of young people with Ty  pe 2 diabetes aged 12 and above.

6.3.5 Micro and macrovascular recommendations

Multidisciplinary paediatric diabetes teams should:

1 Prioritise improving diabetes management to reduce the lifetime risk of developing complications.

Commissioners should

1 Ensure that PDUs are resourced so that children and young people with diabetes have access to
individually tailored dietetic and psychological support to promote a healthy diet and active lifestyle.
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6.4 Psychological assessment

Psychological assessment and access to psychology services should be available to all children and
young people and  their families with diabetes.

6.4.1 Psychological out comes of children and young people with

Type 1 diabetes

Of the children and young people with Type 1 diabetes recorded as having psychological assessment
within the audit period ( n=19,694), one -third (34%) were recorded as having a referral and being seen at
least once within the audit period, and a further 5% were recorded as having a referral however there

was no evidence that they were seen.

Figure 41: Outcome of assessment for need of Child and Adolescent Mental Health Services/psychological support
of children and young people with Type 1 diabetes by country and region, 2016/17

B No referral required B Referred and seen m Referred but no evidence of being seen u Missing*
England and Wales 59.9% 34.0% 4.8
England 59.6% 34.2% 4.8%

Wales 65.6% 29.4% 5.0%

East of England 47.1% 47.7% 3.9°

é London and South East 61.1% 32.6% 5.8%|

é‘ North East and North Cumbria 73.0% 20.2% 6.2%
c

é North West 58.5% 39.2% 2,34

South Central 58.8% 39.2% 2106

South West 66.1% 28.6% 5.2%

West Midlands 68.9% 28.5% 2.6¢

Yorkshire and the Humber 57.1% 29.6% 13.1% ‘

0% 20% 40% 60% 80% 100%

% of children and young people with Type 1 diabetes who received
psychological assessment

*missing indicates those who were recorded as being in need of psychological assessment but there was no
evidence to indicate whether or not a referral was made

72



6.4.2 Psychol ogical outcomes of children and young people with

Type 2 diabetes

Table 21 shows the latest outcome recorded in the audit year for the children and young people with
Type 2 diabetes who had a psychological assessment dated within the audit period ( n=390 ). As this only
represents 54.5% of the Type 2 cohort, these figures should be interpreted with caution.

Table 21: Outcome of assessment for need of Child and Adolescent Mental Health Services/psychological support
of children and young people with Type 2 dia betes by country, 2016/17

No referral Referred and Referred but no Missing data
required evidence of

being seen

England and Wales 55.6% 37.4% 5.6% 1.3%

6.4.3 Key findings

1 34.0% of children and young people with Type 1 diabetes and 37.4% of those with Type 2 diabetes
required referral and were seen by expert CAMHS/psychology services in 2016/17.

6.4.4 Recommendations

Multidisciplinary pa  ediatric diabet es teams should:

1 Be aware of the complex psychological needs of children and young people with diabetes, and
work with commissioners , local health boards and others involved in commissioning services to
ensure that care pathways are in place that enable all children and young people with diabetes
to be reviewed by  an expert psychologist and/or CAMHS when necessary.

The Pcvkgpecn"Ejknftgp"cpf" ][ csWNewortkBhoguidr ngHu" Fkcdgvg

1 Develop regional and/or national agreement on the best way to utilise expert psychol ogists in
the clinical setting.
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6.5 Hospital Admissions

Diabetes related hospital admission rates in this section have been calculated from data submitted by
PDUs. Previous hospital admission reports from the NPDA have utilised linked admission data taken
from the Hospital Episode Statistics in England (HES), and Patient Episode Database for Wales (PEDW).
(RCPCH 2014 & 2017), hence rates are not directly comparable.

In 2016/17, 158 out of 173 PDUs submitted admission data to the audit from 25,589 children and young
people with Type 1 diabetes. Results are presented for children and young people with Type 1 diabetes
only due to small numbers with other types of diabetes (Table 22).

Table 22: Percentage of children and young people with Type 1 diabetes (n= 25,589) admitted at least on cein
2016/17 for diabetes  -related reasons

DKA not at Hypoglycaemia Ketosis
diagnosis without
acidosis
England and Wales 3.0% 1.5% 1.6% 6.9%
England 3.0% 1.5% 1.6% 6.8%
Wales 3.6% 2.0% 1.9% 8.4%
East of England 3.4% 2.1% 2.2% 10.2%
East Midlands 1.3% 1.1% 1.1% 4.1%
London and South East 2.3% 1.1% 0.9% 5.2%
North East and North Cumbria 3.1% 2.3% 1.2% 6.1%
North West 3.7% 1.3% 1.6% 6.8%
South Central 2.0% 2.0% 1.1% 6.6%
South West 3.5% 1.1% 2.2% 7.1%
West Midlands 2.9% 1.1% 1.9% 6.9%
Yorkshire and the Humber 4.4% 1.5% 2.8% 8.1%
The results from PDU submitted data alone (Table 22) show a lower prevalence of DKA not at diagnosis

(3.0%vs52%),h{rqgi n{ecgokc"*307"' "xu"405" +"cpf"hqgvjgt"ecwuguH"*
PDU and HES/PEDW data published in 2017. This could be the result of successful avoidance of

admissions in the interim period, incomplete data submission, or incomplete linkage of admissions

recorded in both HES/PEDW databases and the NPDA dataset.

Analysis showed that 18 children and young people were admitted for stabilisation of diabetes at least
once subsequent to the diagnostic period.
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6.5.1 DKA at diagnosis

Figure 42 shows that for England and Wales combined, 16.6% of all newly diagnosed pati ents in 2016/17
(n= 2711) had DKA at diagnosis of Type 1 diabetes. This finding is lower than the 23% incidence rate
reported in the previous NPDA Hospital Admissions Report (RCPCH, 2017). There was significant

variation in rates of DKA at diagnosis betwe en regions, which considered alongside the lower national

rate compared to previous analysis suggests data completeness and quality issues with incomplete

submission of admission data by participating PDUs in the 2016/17 audit alone.

A data completeness a  nd quality report is now provided on submission of admission data to the NPDA

which should help to drive improvement in data completeness and quality of data submitted. Data

quality and completeness needs to improve before PDU submitted admission data can be considered
representative of admission trends in England and Wales.

Figure 42: Percentage of children and young people with Type 1 diabetes who had DKA at diagnosis in 2016/17, by
region and country

England and Wales 16.6%
England 16.3%

Wales 21.6%

East of England 18.0%
East Midlands 11.8%
London & South East 19.5%
North East & North Cumbria 3.7%

Country/region

North West 12.5%
South Central 16.7%
South West 15.6%
West Midlands 12.4%

Yorkshire & Humber 24.6%

0% 5% 10% 15% 20% 25% 30%

% of children and Young people with Type 1 diabetes diagnosed within the audit year

6.5.2 Key findings

1 Not all PDUs participating in the NPDA submitted admissions data.

1 Incidence of diabetes -related admissions was lower than reported in the NPDA Admissions Report
(NPDA, 2017) which combined PDU - submitted data with data from the HES and PEDW databases.

9 Significant variation in reported admission rates betw een regions suggests incompleteness of data
submission amongst units who did submit admissions data.

1 Data quality and completeness needs to improve before PDU submitted admission data can be
considered representative of admission trends in England and Wale S.

6.5.3 Recommendations

1 All PDUs patrticipating in the NPDA should submit a complete dataset to enabling benchmarking
and associated QI activity around admission avoidance.

1 Please refer to the NPDA Hospital Admissions Report (RCPCH, 2017) for recommendations for
avoidance of diabetes -related admissions.
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/. Treatment regimen

The NPDA collects information on individual treatment regimen for both Type 1 and Type 2 diabetes.
Datais collected to observe trends in usage of different regimens rather than ascribing outcomes related
to different treatments. Where a treatment regimen changes throughout the audit year the latest
regimen is used for the analysis.

7.1 Type 1 diabetes

Table 23 provides a breakdown of the treatment regimens recorded by nation and region for children
with Type 1 diabetes (n=27,739).

Table 23: Percentage of children and young people with Type 1 diabetes on each treatment regimen by country and
region in England and Wales, 2016/17

£
g z g8 3 g £
= £ o %) [T = S F o
= 3 5 £5 55 : Sgc 2
- S 3 23 5 8 E 253 8
2 e == = 2 == S
England and Wales 1.3% 1.7% 1.7% 60.1% 32.2% 0.5% 2.5%
England 1.2% 1.8% 1.7% 60.0% 32.4% 0.5% 2.5%
Wales 2.3% 1.2% 2.0% 61.3% 29.2% 0.1% 3.9%
East of England 0.7% 1.4% 1.9% 64.7% 29.0% 0.7% 1.7%
East Midlands 3.2% 0.8% 0.4% 58.8% 35.6% 0.4% 0.8%
London and South East 1.2% 2.4% 1.1% 59.5% 32.2% 0.5% 3.2%
North East and North 0.8% 3.3% 4.8% 52.6% 36.6% 0.3% 1.6%
Cumbria
North West 1.7% 3.1% 1.9% 57.6% 31.4% 0.5% 3.8%
South Central 1.1% 1.0% 1.9% 61.0% 32.4% 0.2% 2.5%
South West 0.7% 0.8% 1.1% 62.7% 31.0% 0.4% 3.3%
West Midlands 1.2% 1.0% 2.7% 64.5% 29.0% 0.6% 1.0%
Yorkshire and the 0.6% 0.9% 0.7% 56.6% 38.2% 0.5% 2.5%
Humber
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Although m ost children and young people with Type 1 diabetes were recorded as being on insulin in

some form, 1.3% were recorded as being qp " h p q" k@arewhokidbE GKerl in interpreting th is result
as children and young people with a diagnosis of Type 1 diabetes clearly require insulin as part of their
ongoing treatment.

However, there has been an improvement in the quality of treatment data submitted for children and
young people with Type 1 diabetes since 2015/16, when 8.7% had no treatment regimen data submitted.

Figure 43 shows the breakdown of insulin regimens amongs t those with a recorded gender and regimen
(n=26,468).

Figure 43: Percentage of children and young people with Type 1 diabetes recorded as using insulin injections or
insulin pump therapy by gender, 2016/17
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It shows that pump usage is more prevalent in females .

Table 24 provides a breakdown of insulin therapy into injections and pump therapy by age group
amongst those with a recorded insulin regimen ( n= 26,557). Younger children were more likely to be
using insulin pump therapy in keeping with the tren d seen in some other European and transatlantic
cohorts (Sherr et al., 2016).

Table 24: Percentage of children and young people with Type 1 diabetes on insulin injections or pump therapy by
age category in England and Wales, 2016/17

1-4 + daily injections Insulin pump therapy

0 g 4 years 51.0% 45.7%
5§ 9 years 59.1% 38.6%
10 § 14 years 63.5% 34.4%
159 19 years 68.9% 27.0%
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Since 2014/15 there has been an increase in insulin pump usage for all age groups with a corresponding
reduction in use of insulin injections ( Figure 44).

Figure 44: Percentage of children and young people either on daily insulin injections or pump therapy by age group
for England and Wales, 2014/15  -2016/17
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Figure 45 shows variability in the proportio n of children and young people using insulin injections  or
pump therapy associated with duration of diabetes. Data is presented from all those with a recorded

regimen and date of diagnosis ( n=26,479). Those in their first year of diagnosis of Type 1 diab etes were
more likely to be using insulin injections, whereas those who had been diagnosed between 5 -9 years
had the highest percentage of insulin pump usage.

Figure 45: Percentage of children and young people either on daily insulin injections or pump therapy by duration
of diabetes for England and Wales, 2016/17

H Insulin injections H Insulin pump therapy
100%
-
g.e 80%
=
S £
= >
c
2SS eo%
g2
Boa
283 a0
S @<
3
E3e
c 2C 20%
o 8o
- @
58
52 0%
X % Less than 1 1-2 years 3-4 years 5-9 years 10-14 years 15 or more
year years

Duration of diabetes

78



Figure 46 shows that White ethnicity was associated with a highe r relative pump usage compared to
insulin injections, compared to ethnic minority  groups (n=26,557).

Figure 46: Percentage of children and young people either on daily insulin injections or pump therapy by ethnic
category for England and Wales, 2016/17
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Insulin pump therapy is more prevalent in those living in the least deprived areas using postcode as a
measure of deprivation (n=27,430, Table 25). Use of insulin injections was more prevalent amongst
those living in the most deprived areas.

Table 25: Percentage of children and young people with Type 1 diabetes using insulin injections or pump therapy by

deprivation quintile, 20 16/17
Insulin injections Insulin pump therapy

70.1% 25.6%
2" most deprived 66.2% 29.0%
3" most deprived 62.1% 33.7%
2" |east deprived 59.1% 36.8%
Least deprived 59.0% 37.5%

Figure 47 shows that despite increases in insulin pump usage compared to insulin injections in all

quintiles of deprivation, the gap between the most and least deprived areas has widened with time. In

2014/15 the percentage on insulin pump therapy for the most and least deprived areas was 18.4% versus
26.3%, whereas in 2016/17 the gap has widened respectively to 25.6% versus 37.5%.
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Figure 47: Percentage of children and young people with Type 1 diabetes using insulin injections or insulin pump

therapy by deprivation quintile and audit year 2014/15 ¢ 2016/17
m Most deprived m Second most deprived ® Third least deprived
m Second least deprived m Least deprived
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Figure 48 shows the median HbA1c by treatment regimen. This data does not take in to account the

influence of deprivation, age, duration of diabetes or other factors which may influence the choice of
insulin regimen and have been shown to impact upon diabetes control, and so these results should be
interpreted with caution.

Figure 48: Median HbA1c of children and young people b y treatment regimen in mmol/mol
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7.2 Type 2 diabetes

Table 26 shows the breakdown of diabetes treatment regimen for children and young people with Type
2 diabetes .
Table 26: Percentage of children and young people with Type 2 diabetes on each treatment regimen, 2016/17
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Although the majority of those with Type 2 diabetes were either managing their diabetes with diet

alone (no insulin) or oral  hypoglycaemic medication (alone or in combination with insulin), there was a
sm all cohort on insulin alone and some missing data. Caution should therefore be taken when
interpret ing these results.
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7.3 Key findings

1
1

Usage of insulin pumps to deliver insulin therapy in Type 1 diabetes is increasing in all age groups

since 2014/15.

Younger children  with Type 1 diabetes, females, those living in the least deprived areas and those
with White ethnicity were more likely to be using pump therapy.

Pump usage amongst children and young people with Type 1 diabetes was associated with lower

median HbAlc. A causal relationship cannot be inferred given that lower HbAlc is associated with

younger age and living  in the least deprived areas and there is higher representation of patients

with these characteristics with in the cohort of pump users.

Most young people with Type 2 diabetes are controlled with diet and oral hypoglycaemic agents.

7.4 Recommendations

Multidisciplinary pae  diatric diabetes teams should:

1 Imp rove the completeness of the recording and submission of treatment regimen data for

children and young people with both Type 1 and Type 2 diabetes.

1 Be aware of deprivation gradients associated with choice of insulin regimen.

Regions/Commissioners should:

1 Ensure that P DUs have appropriate IT facilities to record treatment regimens in children and
young people with diabetes.

1 Allow the usage of treatment regimens tailored to suit the individual needs of the patient to
provide the best possible diabetes control in line with local prescribing policy and in keeping with
NICE (2015) guidance, and acknowledge a nd address barriers to doing so.
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8. hUvt wevwtgf
self - management

rcvkgpyv

Structured education is important to support children and young people with diabetes and their
families to understand the optimal management of their treatment regimen, blood glucose monitoring,
the effec ts of diet, physical activity and iliness, and how to detect and manage hypoglycaemia,
hyperglycaemia and ketosis.

NICE (NG18, 2015) recommends:

Children and young people with Type 1 diabetes and their family members or carers (as appropriate)
should be of fered a continuing programme of education from diagnosis.

The programme should include the following core topics:

1 insulin therapy, including its aims, how it works, its mode of delivery and dosage adjustment

1 blood glucose monitoring, including targets for blood glucose control (blood glucose and HbAlc
levels)

1 the effects of diet, physical activity and intercurrent iliness on blood glucose control

1 managing intercurrent illness ('sick -day rules', including monitoring of blood ketones [beta -
hydroxybutyrate])

1 detecting and managing hypoglycaemia, hyperglycaemia and ketosis

Children and young people with Type 2 diabetes and their family members or carers (as appropriate)
should be offered a continuing programme of education from diagnosis.

The programme should incl  ude the following core topics:

HbAlc monitoring and  targets

the effects of diet, physical activity, body weight and intercurrent illness on blood glucose control
the aims of metformin therapy and possible adverse effects

the complications of type 2 diabetes and how to prevent them

= =4 —a -9

For the purposes of audit,t = he NPDA has define d a structured patient education programme for
paediatric diabetes as:

Al naef «A B BNanagBment Bddation, tailored to the needs of the child or young person
and their fam ily, both at the time of initial diagnosis and on an ongoing basis throughout the
Ot ADZ e "e?Af nNaEreAdr AAANADAAON AaA At N nANDZAAEq
e RRN&NDZ A ADDZHAdeA Ae At N ND2Z OAAdeA nace¥W DANDZ Arn ce ?/

Figure 49 shows an improvement in the percentage of children and young people with Type 1 diabetes

receiving structured patient education between 2014/15 and 2016/17 but a decline in provision to those
with Type 2 diabetes between 2015/16 and 2016/17.
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Figure 49: Percentage of children and young people with Type 1 and 2 diabetes included in the 2014 - 2016/17
audits for England and Wales receiving structured education by audit year*
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*(Please note: The 2014/15 figures exclude patients without a full year of care, whereas the 2015/16 and

2016/17 results include those from all children and young people with Type 1 or 2 diabetes included in the
audit ).

There is considerable variability in the provision of structured education across the two nations. Table

27 gives a breakdown of the percentage of children receiving structured education for self -management
in the audit period by country and region
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Table 27: Percentage of children and young people with Type 1 and 2 diabetes recorded as receiving
patient education in the audit period by country and regional network, 2016/17

Type 1 diabetes

Type 2 diabetes

structured

England and Wales 72.0% 49.4%
England 73.9% 50.2%
Wales 38.0% 28.6%
East of England 75.8% 75.7%
East Midlands 73.6% 57.9%
London and South East 68.4% 43.6%
North East and North Cumbria 85.2% 53.6%
North West 79.3% 75.3%
South Central 74.5% 61.0%
South West 73.5% 48.8%
West Midlands 67.3% 40.7%
Yorkshire and the Humber 77.7% 36.4%
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8.1 Key findings

T Just over two thirds (72%) of children and young people with Type 1 diabetes were recorded as
receiving structured patient education in 2016/17, similarly to the previous audit year.

1 Only half (49.1%) of those with Type 2 diabetes were recorded as receiving structured patient
education , a reduction of 8.4% since 2015/16.

1 There was considerable variation in the percentages recorded as receiving structured patient
education between regions and between England and Wales, with twice as many children and
young people in England receiving it compared to Wales.

8.2 Recommendations

Multidisciplinary paediatric diabetes teams should:

1 Ensure that all children and young people with diabetes are provided with an ongoing programme
of structured education from diagnosis, tailored to their individual needs.

1 Evaluate their structured education programmes and review them regularly to ensure t hat they
are meeting the needs of the children, young people and families that they are targeted at.

Commissioners should:

1 Ensure that service providers are delivering suitable structured ongoing education programmes
to all stakeholders involved in the c are of children and young people with diabetes including
parents and other family members, schools and education providers.

Vjg"Pcvkgpecn"Ejknftgp"cpf"[gwpi "RggrngHu" Fkcdgvgu"Pgvyqgt

1 Explore options for developing and utilising regional and natio nal structured patient education
tguqwtegu. "ocp{"gh"yjkej"ctg"cntgcf{"cxckncdng"cu"
(www.cypdiabetesnetwork.nhs.uk/). Such initiatives should be put into action to avoid wide
variability in treatment target ou tcomes and ensure every child and young person with diabetes
and their family receives optimal self -management education that is age and maturity
appropriate, delivered by trained educators and provided in a family centred way (Waldron &

Campbell, 2014). P rogrammes should be designed by experienced diabetes educators (Campbell
& Waldron, 2013).
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9. Thyroid and coeliac disease amongst
children and young people with Type 1
diabetes

Table 28 shows that of the 27, 739 children and young people with Type 1 diabetes included in the audit
2.6% were being treated for thyroid disease, and 4.4% were following a gluten  -free diet indicative of
coeliac disease.  For coeliac disease, this is a similar finding to a large international collaborative study

that found a prevalence rate of 3.5% across three continents (Craig et al., 2017).

Table 28: Percentage of children and young people with Type 1 diabetes with thyroid or coeliac disease by country
and region in England and Wales, 2016/17

Percentage on thyroxine for Percentage on gluten free diet
hypothyroidism or anti  -thyroid

medication for

hyperthyroidism

England and Wales 2.6% 4.4%
England 2.6% 4.3%
Wales 3.2% 5.7%
East of England 2.5% 3.6%
East Midlands 3.9% 5.8%
London and South East 2.1% 3.5%
North East and North Cumbria 3.0% 4.2%
and Cumbria

North West 2.2% 4.2%
South Central 2.3% 5.3%
South West 3.3% 4.7%
West Midlands 2.3% 4.6%
Yorkshire and the Humber 2.7% 4.7%
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Figure 50 shows year on year variation in prevalence o f thyroid and coeliac disease.

Figure 50: Percentage of children and young people with Type 1 diabetes with thyroid or coeliac disease by

country and in England and Wales, 2014/2015 -2016/17
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Table 29 shows tha t there was higher prevalence of both autoimmune conditions amongst females
compared to males, despite there being a slightly higher prevalence of Type 1 diabetes amongst males.

Table 29: Percentage and number of children and young people with Type 1 diabe tes with coeli ac and thyroid
disease, 2016 -17

% with coeliac disease % with thyroid disease
(n) (n)
Male 3.6% (516) 1.8% (255)
Female 5.3% (694) 3.5% (464)
There was no clear association between prevalence of either autoimmune condition amongst children
and young people with Type 1 diabetes and a reas of deprivation (Figure 51).
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Figure 51: Percentage of children and young people with Type 1 diabetes and comorbid coeliac or thyroid disease
by deprivation quintile, 2016 -17
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9.1Key findings

1 4.4% of children and young people in England and Wales with Type 1 diabetes were following a

gluten free diet indicative of coeliac disease, and 2.6% were receiving treatment for thyroid
disease.

1 Prevalence of both co  -morbid autoimmune disorders was higher amongst females compared to
males .

9.2 Recommendation s

1 Health care professionals should continue to screen children and young people with Type 1
diabetes for the existence of treatable co -morbid autoimmune disease.
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10.Conclusion

The results of this 2016/17 audit provide justification both for celebration and for continuing focus on
improving the diabetes care of children and young people with diabetes in England and Wales.

The key successes identified include the continuing downward trend in national HbAlc, and increases in
the percentages of children and young people with Type 1 and Type 2 diabetes receiving recommended

health checks. However, the audit continues to identi fy variation in care and outcomes at unit, regional,
and national level. Poorer outcomes continue to be associated with non -white ethnicity, adolescence,
female gender, and living in a deprived area. Inequalities in treatment deprivation observed previousl

were also shown to be widening, with children and young people in the least deprived areas being even

more likely to be using an insulin pump compared to those in the most deprived areas than in previous

audit cycles. Patient and PDU factors responsible for the inequalities identified by the audit must be
explored and addressed as part of local and national improvement strategies to improve diabetes
management and outcomes.
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11.Glossary

Autoimmune disorder -cp" cwvgkoowpg" fkuqgtfgt"qgqeewtu"yjgp"vjg"dqf {°
destroys healthy body tissue by mistake. There are more than 80 types of autoimmune disorder.

Body Mass Index (BMI) -c" ogcuwtg"gh"ugqgoggpgHu"uk| g"dcugf " qgipdvaljeg k t
derived from the weight and height of an individual and is calculated by the weight divided by the square

of the body height, and is expressed in units of kg/m 2, BMI is used to de termine if someone is a healthy

weight for their height.

Cardiovascular disease (CVD) is a general term that describes a disease of the heart or blood vessels.

Blood flow to the heart, brain or body can be reduced as the result of a blood clot (thrombosis) , orby a
build -up of fatty deposits inside an artery that cause the artery to harden and narrow (atherosclerosis)

causing heart disease and strokes.

Care processes - these are the various medical tests that healthcare professionals should take to
measure things in the blood or screen various parts of the body to ensure they are not damaged. They
are also referred to as health checks.

Cholestero | ¢ a fatty substance which is vital for the normal functioning of the body. Cholesterol levels
in the blood shoul d be within a particular range and excessively high levels of cholesterol can contribute
towards diabetes complications.

Coeliacdisease -cp"cwvgkoowpg"fkugcug"ecwugf"d{"vjg"iwvHAHu"tgcevl
gluten from the diet. Gluten is found in wheat, barley, and rye.

Diabetes mellitus (DM) is commonly referred to as diabetes. It is a condition where the blood glucose
levels remain high because the body cannot use the glucose properly without treatment. If left untreated
diabetes com plications will occur, the common ones include eye and kidney damage, cardiovascular
disease, strokes and foot damage.

Glucose - a simple sugar with a specific chemical formula and is classed as a monosaccharide. Glucose
is the sugar that is found in blood and blood glucose acts as a major source of energy for the body.

HbAlc (Glycated haemoglobin) ¢ a blood test that measures how much glucose binds to the red blood
cells. It gives a measure of the average blood glucose level approximately 6 g 8 weeks befor e the test.

Health checks - the various medical tests that health care professionals should take to measure things
in the blood or screen various parts of the body to ensure they are not damaged. They are also referred
to as care processes.

Hyperlipidaemia ¢ abnormal elevated levels of any or all fats (lipids) in the blood. Cholesterol is one of
the fats that are measured in diabetes.

Macroalbuniuria  § as kidney disease progresses, more albumin leaks into the urine, a condition called
macroalbuminuria or proteinuria. As the amount of albumin in the urine increases, the kidneys' ability to
filter the blood decreases.

Macrovascular complications - regul ar elevation of blood glucose levels over a long period of time leads

to damage of blood vessels. Over time the lining of the large blood vessels (arteries) become weaker

resulting in macrovascular disease. Damage to the large vessels will contribute to ca rdiovascular disease
and strokes.

Mean jaogcuwt g"qh"vjg"hcxgtcigH"gh"c"ugv"qgh"pwodgtuO"Cff"wr
numbers there are in the sample.

Median ¢ the median is the middle number of a list of numbers when they are sorted fr om the smallest
to the largest number.

Microalbuminuria - small amounts of protein in the urine. It is the first sign of kidney damage
(nephropathy) caused by many years of high blood glucose levels. Microalbuminuria is reversible if blood
glucose levels a re improved.
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Microvascular complications g regular elevation of blood glucose levels over a long period of time leads
to damage of blood vessels. Over time the lining of the small blood vessels become weaker resulting in
microvascular disease. This  can be found at the back of the eye (retinopathy) and in the kidneys when
they become damaged.

Nephropathy - any disease of the kidneys.
Normoalbuminuria - the presence of the normal amount of albumen in the urine.

Retinopathy ¢ a complication of diabetes, caused by high blood glucose levels damaging the back of the

eye (retina). It usually takes several years for diabetic retinopathy to reach a stage where it could threaten

your sight. To prevent retinopathy control blood glucose levels, blood pressure, cho lesterol and attend
diabetic eye screening (above 12 years of age). Retinopathy can cause blindness if left undiagnosed and
untreated.

Structured Patient Education Programme - aprogramme of self -management education, tailored to the
child oryoungperson Hu" ocvwt kv{"cpf"vjgkt"hcokn{Hu"pggfuO"Ur gekhKk-e
diagnosisandonanon =-i gkpi "dcuku"vjtgwijqwv"vjg"ejknf#Hu"qt"{gqwpi™"
clinic. This is a programme offered in addition to the education provided at routine outpatient

consultations.

Thyroid disease ¢ a disease which causes the thyroid to produce either too much or too little of the
thyroid hormone.

Urinary albumin - a test to check urine for the presence of a protein called albumin. Small amounts of
albumin leak into the urine when the kidney is damaged. Therefore, urinary albumin can be used as a
test for kidney disease.
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