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Abstract

This review describes the prevalence, incidence, and demographics of children
and young people (CYP) with type 1 diabetes in England and Wales using data
from the United Kingdom National Paediatric Diabetes Audit (NPDA) and has
almost 100% submission from all paediatric diabetes centres annually. It is a
powerful benchmarking tool and is an essential part of a long-term quality
improvement programme for CYP with diabetes. Clinical characteristics of this
population by age, insulin regimen, complication rates, health inequalities, access
to diabetes technology, socioeconomic deprivation and glycaemic outcomes over
the past decade is described in the review. The NPDA for England and Wales is
commissioned by the United Kingdom Healthcare Quality Improvement
Partnership as part of the National Clinical Audit for the United Kingdom
National Service Framework for Diabetes. The rising incidence of Type 1 diabetes
is evidenced in the past decade. Reduction in national median glycated
hemoglobin for CYP with diabetes is observed over the last 10 years and the
improvement sustained by various initiatives and quality improvement pro-
grammes implemented with universal health coverage.

Key Words: Paediatric; Type 1; Trends; Outcomes; Glycated hemoglobin
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Core Tip: This review describes the prevalence, incidence and demographics of children and young people (CYP) with type 1
diabetes in England and Wales using data from the United Kingdom National Paediatric Diabetes Audit. Reduction in
national median glycated hemoglobin for CYP with diabetes is seen over the last 10 years and sustained by various
initiatives and quality improvement programmes implemented with universal health coverage.

Citation: Ng SM, Soni A. Ten-year review of trends in children with type 1 diabetes in England and Wales. World J Diabetes 2023;
14(8): 1194-1201

URL: https://www.wjgnet.com/1948-9358/full/v14/i8/1194 htm

DOI: https://dx.doi.org/10.4239/wjd.v14.i8.1194

INTRODUCTION

Type 1 diabetes is a chronic condition and represent the most common type of diabetes in children and young people
(CYP). International epidemiology reported that there has been a significant rise in the diagnosis of type 1 diabetes in
CYP in the past decade with an estimated incidence of approximately 1 in every 1000 children[1]. Globally, diabetes is
reported to affect 1.5 million deaths due to short and long term complications. However, there is currently no accurate
epidemiological data on the prevalence or incidence of Type 1 diabetes in many countries worldwide, particularly lacking
in low-middle-income countries[2]. The United Kingdom has one of the highest prevalence of CYP with type 1 diabetes in
Western Europe and it has an estimated incidence rate of 193.8 per 100000[3].

In the United Kingdom, there are approximately 400000 people diagnosed with type 1 diabetes, with 30000 CYP from 0
to of 18 years living with Type 1 diabetes[1]. The International Diabetes Federation Diabetes Atlas 9* edition reported that
an estimated 600000 CYP with Type 1 diabetes are under 15 years of age worldwide[4-6]. A recent paper based on the
discrete-time cohort-level Markov illness-death model, estimates that worldwide prevalence of type 1 diabetes is
substantial and is growing|[2].

Prevalence and incidence

The United Kingdom National Paediatric Diabetes Audit (NPDA) 2020/2021 in England and Wales reported approx-
imately 30000 CYP with Type 1 diabetes and 600 CYP with type 2 Diabetes[7]. The reported prevalence rate of Type 1
diabetes in England and Wales was 204.5 per 100000 population in the United Kingdom. The NPDA 2019/2020 audit
reported an incidence of 2900 CYP diagnosed with Type 1 diabetes, of whom almost 3000 CYP (95.3%) were aged
between 0 and 15 years. In 2020/2021, there was an increase in number of both girls and boys diagnosed with Type 1
diabetes (27.4% and 12.6% increase in boys and girls respectively). The seasonal pattern of new diagnoses of type 1
diabetes mellitus (TIDM) was also disrupted in 2020/2021. Previously there had been a consistent pattern of new
diagnoses of Type 1 amongst CYP with a spike in new diagnoses during winter months and fall in the summer. This is a
well-known phenomenon in other countries with high incidence of diabetes[8]. The reason for this is unclear but it has
been suggested that this could be due to increase in viral illnesses during winter months[7]. This pattern of new
diagnoses was disrupted in 2020/2021 and reason for this is not known. One could attribute this to coronavirus disease
2019 (COVID-19) pandemic. Efforts to control COVID-19 such as lockdowns, social isolation led to reduction in common
childhood viral illnesses[9-11].

Glycated hemoglobin outcomes and complication rates

Glycated hemoglobin (HbAlc) is a marker for glycaemic control over preceding 2-3 mo. The Diabetes and Complications
Trial (DCCT) trial has shown that intensive diabetes management and good glycaemic control lower the risk of
developing microvascular complications and early mortality in the future[12]. Data from NPDA have shown consistent
year on year improvements in HbAlc[5]. Median HbAlc in England has fallen from 73 mmol/mol in 2009/2010 to 61
mmol/mol 2020/2021. Similar trend has been noticed in Wales where HbATlc fell from 72 mmol/mol to 62 mmol/mol
over the same period (Figure 1).

In 2015, the National Institute for Health and Care Excellence (NICE) recommended a target HbAlc of 48 mmol/mol or
less to improve the diabetes management[13]. This led to updated diabetes delivery plan in Wales[14]. Prior to that best
practice tariff (BPT) was introduced in England in 2012. Peer review (Quality assurance) was introduced at the back of
BPT to support the paediatric diabetes units in fulfilling the criteria as set out in BPT. Other national initiatives such as the
Royal College of Paediatrics and Child Health Quality improvement programme have been introduced to help achieve
the target HbA1cl™. This QI collaborative supported diabetes teams with tools to identify and deliver their own initiatives
that are relevant to the needs of the CYP and their families that they care for locally. Although the overall HbAlc trend
has been downwards amongst the CYP with T1DM, there have been consistent differences in outcomes between different
ethnic backgrounds. Those from white ethnicity achieve lower average HbAlc compared to those from black ethnicity
and this trend is apparent year on year[7] (Figure 2). The NPDA showed a significant relationship between HbAlc and
deprivation. Those living in deprived areas tend to have a higher HbAlc (Figure 3). However, this trend has not been
noticed in CYP of black ethnicity. Average HbAlc for CYP from black ethnicity living in least deprived areas is similar to
those from white ethnicity in the most deprived.
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Figure 1 Median glycated hemoglobin of all types of diabetes in England and Wales from 2009/2010 to 2020/2021 for children and young
people under the age of 18 years (permission to reproduce from National Paediatric Diabetes Audit Royal College of Paediatrics and
Child Health and Healthcare Quality Improvement Partnership). Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and
Outcomes. London: Royal College of Paediatrics and Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary material).
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Figure 2 Mean glycated hemoglobin for children and young people with Type 1 diabetes in England and Wales by ethnic group from
2003/2004 to 2020/2021 (permission to reproduce from National Paediatric Diabetes Audit Royal College of Paediatrics and Child Health
and Healthcare Quality Improvement Partnership). Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and Outcomes.
London: Royal College of Paediatrics and Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary material).
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Figure 3 Mean glycated hemoglobin for children and young people with Type 1 diabetes by deprivation quintile, 2013/2014 to 2020/2021
(permission to reproduce from National Paediatric Diabetes Audit Royal College of Paediatrics and Child Health and Healthcare Quality
Improvement Partnership). Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and Outcomes. London: Royal College of
Paediatrics and Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary material).

CYP with diabetes are at increased risk of diabetic nephropathy and retinopathy. All CYP with Type 1 diabetes are
screened for albuminuria after 12 years of age since NICE made that recommendation in 2015[13]. 10.3% of CYP were
recorded as having micro or macroalbuminuria. This number has been static since 2015/2016[7,14]. Across the audit year,
there has been no significant changes in the presence of albuminuria associated with duration of diabetes. CYP above 12
years of age get retinopathy screening annually. But the interval for screening changed for many in 2020/2021. Many
screening services were advised to screen biennially unless an abnormal result was identified previously. Almost 25% of
CYP with TIDM who were eligible for eye screening were screened in 2020/2021 compared to 75% in 2019/2020. The
NPDA records eye screening as abnormal or normal. It does not differentiate between the grade of retinopathy. In 2020/
2021, 16.9% of those who were screened had an abnormal result, this number has varied between 12%-15% since 2015/
2016. CYP with T1DM are more likely to develop other autoimmune conditions. They are annually screened for thyroid
and coeliac disease. Two-point-seven percent of screened children had thyroid disease and 5.2% were positive for coeliac
in 2020/2. Figure 4 shows the longitudinal trend of % of children with thyroid and coeliac disease from 2015/2016- 2020/
2021.

Key care processes performed annually

NICE recommends 7 key health check that should be performed annually[13]. HbAlc (4 readings a year), height and
weight for all CYP with TIDM. Thyroid function tests to be undertaken every year for all CYP. After 12 years of age, CYP
with T1DM should get urinary albumin, blood pressure, retinopathy screen and foot examination. However, there were
disruptions to retinopathy screening in 2020/2021[7]. Retinopathy screening was reduced from annually to biennially
unless there was a previous abnormal result. There have been an improvement in completion of key health checks over
the last 10 years. The completion rates for 2020/2021 reduced due to cessation of face to face clinic due the COVID-19
pandemic. Figure 5 shows the trend improvement in completion of all key processes over the years. There was a large
difference amongst various diabetes units” ability in completing key health check in 2020/2021. Similar trends have been
noticed in previous audit years.

Insulin regimens

In 2020/2021, 38.5% of CYP with TIDM in England and Wales were using an insulin pump to manage their diabetes[7].
This has increased from 28.1% in 2015/2016. In 2020/2021, 59.1% were on multiple daily injection and only 2.4% were on
one-three injections a day. The number of CYP using pump therapy have steadily increased over the years. But this trend
has reversed amongst 0-9 years old since 2018/2019 (Figure 6). CYP are more likely to be on insulin injections in the first
year of their diagnosis compared to those who were 5-9 years in to diagnosis in 2020/2021. The percentage of those using
insulin pumps in 1% year of their diagnosis reduced in 2020/2021 to 13.9% from 4.8% in the previous year. It could be a
reflection of changes in care provision due to pandemic as this number has been steadily increasing since 2016/2017.
There remains a larger gap in insulin pump usage and insulin injections amongst those CYP living in most deprived
areas. In 2020/2021 the gap in number of CYP on insulin pump therapy in those living in the most and least deprived
areas was 32.5% compared to 44.0%, respectively (a difference of 11.5 percentage points), which had widened from 2014/
2015, when it was 18.4% vs 26.3% (a difference of 7.9 percentage points).
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Figure 4 Percentage of children and young people with Type 1 diabetes with thyroid or coeliac disease in England and Wales, 2014/2015
to 2020/2021. Prevalence of coeliac disease was highest among the white children and young people (CYP) and thyroid disease was commonest among the Asian
CYP in 2020/2021. Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and Outcomes. London: Royal College of Paediatrics and
Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary material).
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2004/2005 to 2020/2021. Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and Outcomes. London: Royal College of
Paediatrics and Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary material).

Similar differences in the use of real time continuous glucose monitor (rtCGM) have been identified. Over last few
years, increased use of rtCGM has been noticed but the gap in its usage for most and least deprived has widened with
time. CYP from least deprived quintiles are more likely to use rtCGM. This is true across most ethnic groups but black
CYP typically have lower use of rtCGM which was irrespective of their deprivation status[16]. NPDA data[7] has also
reported that CYP who were using rtCGM technology were more likely to attain target HbAlc levels compared to those
who were not on trCGM. Similarly, pump users were more likely to be using rtCGM compared to those on insulin
injections.

Universal health coverage and national quality initiatives

In England and Wales, the existence of universal health coverage and national quality initiatives as well as the formation
of 10 Diabetes Regional Networks geographically situated in former Strategic Regional Health Authorities has resulted in
improved diabetes health outcomes and diabetes units’ increasing participation in the NPDA[7]. As a result, the NPDA
has allowed a country-wide data monitoring and benchmarking of diabetes outcomes and its services within and
between regions. The ultimate aim of such national quality initiatives is to improve diabetes care and quality, and to
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remove health inequalities of service provision within and between regions. The past decade have seen a move towards
intensification of insulin therapy, and increasing use of diabetes technologies such as continuous subcutaneous insulin
infusions and rtCGM. The BPT was introduced in England to increase the funding provisions per year of care for
paediatric diabetes services, with the aim to enhance the quality of diabetes care and improve the health outcomes for
CYP with diabetes[17]. Participation in the NPDA is one of the key requirements for obtaining the BPT and data for
individual centres are further tracked and utilized as part of a ‘peer review’ quality assurance programme.

Health inequalities and social deprivation

The NPDA report[7] has shown that while there is an increasing trend in insulin pump usage compared to injections in
all areas of deprivation, the gap between insulin pump usage and rtCGM usage amongst CYP living in the most and least
deprived areas, and between CYP of White ethnicity and Black ethnicity has further widened year-on-year over the past 6
years. Table 1 shows the graphs of CYP with Type 1 diabetes by deprivation areas which are derived by postcode-
matching to the English (IMD, 2016) and Welsh (WIMD, 2015) indices of multiple deprivation data. The proportion of
CYP with Type 1 diabetes living in the most deprived quintile was slightly higher, and this has been a trend across the
years.

There remains a persistent difference in HbAlc health outcomes achieved by Paediatric Diabetes centres across
England and Wales even after patient characteristics have been accounted for in the last decade. In addition, there is clear
evidence that there are inequalities on access to use of diabetes technologies such as insulin pump and rtCGM which has
been shown to have the potential to impact positively on of glycaemic control, fear of hypoglycemia and quality of life
[16].

CONCLUSION

Research has shown that healthcare professionals can hold strong and sometimes incorrect views about the kinds of
individuals who will be the ‘best candidates’ for, and make the best use of, diabetes technologies. Such views may
influence who healthcare professionals offer technologies to and/or how they present the benefits/burdens of the
technology. Studies have also shown that other factors, such as lack of availability of funding and staff with relevant
clinical training, can also influence who does/does not get given opportunities to use new diabetes technologies[18,19].

Similar trends of health inequalities and racial-ethnic disparities in diabetes outcomes and management are reported
from the United States Type 1 Diabetes Exchange National Registry which reported that ethnic minority young people
had significantly worse diabetes health outcomes and were also prescribed less advanced diabetes technologies, while
carers’ perceptions of cost and healthcare providers’ perception bias of family competence cited as reasons to such
variations[20-22].

WJD | https://www.wjgnet.com 1199 August 15,2023 | Volume14 | Issue8 |

Jaishideng®


https://f6publishing.blob.core.windows.net/c9f2bdd4-4641-401e-b018-bcec415dab49/WJD-14-1194-supplementary-material.pdf

Ng SM et al. Ten-year diabetes review in United Kingdom

Table 1 Percentage and number of children and young people with Type 1 diabetes by deprivation quintile, 2020/2021 permission to

reproduce from National Paediatric Diabetes Audit Royal College of Paediatrics and Child Health and Healthcare Quality Improvement
Partnership

0 .
% of total with known % of children and young people

Deprivation quintile Total % of cohort _ aged 0-19 yr old (England and
deprivation
Wales)
Most deprived 6786 22.70% 22.70% 23.70%
Second most deprived 6069 20.30% 20.30% 20.70%
Third least deprived 5659 18.90% 19.00% 19.00%
Second least deprived 5682 19.00% 19.00% 18.10%
Least deprived 5665 19.00% 19.00% 18.50%
Missing 31 0.10% - -

Percentage of general population aged 0 to 19 years old in England and Wales. Calculations made using the "Lower layer Super Output Area population
estimates" from the Office for National Statistics, mid-year 2020. Citation: National Paediatric Diabetes Audit Annual Report 2021-22: Care Processes and
Outcomes. London: Royal College of Paediatrics and Child Health, 2023. Copyright © 2023 Healthcare Quality Improvement Partnership (Supplementary

material).
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