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Diabetes epidemiology & 
clinical characteristics



1. We need a global lens when 
thinking about how to manage 
type 2 diabetes

2. New trends in diabetes 
epidemiology heighten 
established inequalities



London

• One of the most ethnically diverse cities in the world
• Census – 55% of London residents declared an ethnicity other 

than white British
• Depending on the borough – 30-50% of population born abroad

• Doctors who train and work in diverse cities begin to question 
“the paradigm”

e.g. Flat Bush diabetes

2016: Non-classical diabetes clinic



Current practice

Type 2 
diabetes

Type 1 
diabetes

Monogenic

T2D =  a diagnosis of 
exclusion

Pancreatic type 3c

Other

New presentation of 
hyperglcyaemia We don’t have tests that will allow 

us to conclusively say – “yes, you 
have type 2 diabetes”



29 years old, Chinese
Mother has type 2 diabetes

Diagnosed aged 25 years
BMI 22 kg/m2

HbA1c 9% (72 mmol/mol) on oral agents 

“Yang Mi”

“Yonas”

41 years old, Eritrean
No family history of diabetes

Diagnosed aged 35 years
BMI 26 kg/m2

Presented with DKA at diagnosis
HbA1c 6% (42 mmol/mol) off treatment

19 years old, Indian

Both parents have type 2 diabetes
Microalbuminuria
BMI 29 kg/m2

HbA1c 9% (72 mmol/mol) on GLP-1 agonist

“Kirti”

59 years old, white Caucasian
Microvascular complications at diagnosis
No family history of diabetes
BMI 35 kg/m2

HbA1c 7% (56 mmol/mol) on GLP-1 agonist

“Mark”

Early-onset type 2 diabetesKetosis-prone  type 2 diabetes

Lean type 2 diabetes ‘Garden variety’ type 2 diabetes



We use simple features to identify 
variation from ‘typical’

Type 2 
diabetes 
subtypes

Ketosis-prone type 2 diabetes

Type 2 diabetes in lean individuals
Ethnicity 

Early-onset type 2 diabetes

Age

DKA
BMI

We observe clinical variability in

• Response to pharmacotherapy
• Risk of  and progression to  

complications

Can stratification be more refined?



Lean non-autoimmune 
diabetes

• Frequently encountered in south Asian, east Asian and sub-Saharan 
African ancestries
• Associated with fewer features of metabolic syndrome
• Insulin secretory defect
• Challenges the central premise of insulin resistance driving T2D 

29 years old, Chinese
Mother has type 2 diabetes

Diagnosed aged 25 years
BMI 24 kg/m2

HbA1c 9% (72 mmol/mol) on oral agents 

Yang Mi

Kibirige et al. Diabetologia. 2022
Siddiqui et al Diabetologia. 2022



Siddiqui et al Diabetologia. 2022

Normal BMI Overweight 
BMI

Obese BMI

Kibirige et al. Diabetologia. 2022

Lean BMI at diagnosis is associated with reduced beta cell 
function & lower insulin resistance

Indian Asian <40 years Ugandan



DKA at 1st

presentation

Initiated on 
insulin

Recovery of 
C-peptide 

over months

Insulin 
stopped

Euglycaemic
remission by 
12 months

Negative pancreatic 
auto-antibodies

Banerji et al Diabetes 1994
Umpierrez et al. 2006
Goedecke et al 2022

1994

“Yonas”

41 years old, Eritrean
No family history of diabetes

Diagnosed aged 35 years
BMI 26 kg/m2

Presented with DKA at diagnosis
HbA1c 6% (42 mmol/mol) off treatment

Ketosis-prone  type 2 diabetes

The paradigm

Diabetic ketoacidosis occurs during absolute 
or relative insulin deficiency

Signifies the need for insulin treatment

DKA not a feature of type 2 diabetes unless 
in the context of acute illness



What do these ethnic specific phenotypes tell us?

• Aetiopathogenesis of type 2 diabetes 
is heterogenous across and within 
ancestries

• “Lifestyle / environmental” 
component of this is likely to be 
unmasking differential genetic 
contributors

• And yet….. guidelines, drug 
treatment approaches are the same

© McCarthy 2017
Diabetologia

29 years old, Chinese
Mother has type 2 diabetes

Diagnosed aged 25 years
BMI 22 kg/m2

HbA1c 9% (72 mmol/mol) on oral agents 

“Yang Mi” Lean type 2 diabetes

Should we be telling Yang 
Mi to lose weight?



Type 2 diabetes is a global 
problem but

our approach to managing it 
does not have a global lens



The changing epidemiology of diabetes

• Type 2 diabetes
• Low and middle income countries
• Rural =/> urban
• Early-onset type 2 diabetes

• Type 1 diabetes



4 in 5 people with 
diabetes are from low-
and middle-income 
countries

Diabetes world atlas, 10th ed



Fatty liver disease

Atherosclerosis

Type 2 diabetes

Hypertension

Obesity

Rising levels globally, disproportionately in low 
and middle income countries

1.3 billion adults with hypertension globally, less 
than half are diagnosed and treated

4 in 5 people with type 2 diabetes are in low and 
middle income countries

32% of deaths worldwide are attributable to 
cardiovascular diseases 

Estimated global prevalence of 25%



Fatty liver disease

Atherosclerosis

Type 2 diabetes

Hypertension

Obesity



Atherosclerosis

Obesity

Fatty liver disease

Fatty liver disease

Atherosclerosis

Type 2 diabetes

Hypertension

Obesity

Distinct cardiometabolic disease entities are 
interwoven with shared pathophysiology, 
risk factors and treatment entities

Atherosclerosis

Type 2 diabetes

Hypertension

Hypertension

Fatty liver disease

Obesity



Early-onset type 2 diabetes

• 25 years ago a diagnosis of type 2 diabetes at young age was sporadic

• Increasing prevalence
• East and south Asian ethnic groups
• Middle eastern
• Hispanic

• What do we mean by “early-onset”?

19 years old, Indian

Both parents have type 2 diabetes
Microalbuminuria
BMI 29 kg/m2

HbA1c 9% (72 mmol/mol) on GLP-1 agonist

“Kirti”Early-onset type 2 diabetes



Type 2 diabetes presents throughout life

YOUTH EARLY ADULTHOOD LATER LIFE

Early-onset type 2 diabetes

<40 years

A diagnosis earlier in life is 
associated with worse outcomes

<19 years

Variably described cut-offs
Diagnosis <30 years, <40 
years or <45 years



Earlier death vs later-onset type 2 
diabetes

Higher frequency of cardiovascular 
events vs later-onset type 2 diabetes 

Higher frequency of progression to 
microvascular complications

Worse outcomes from Covid-19 vs 
later-onset type 2 diabetes

Sattar et al. Circulation 2019
Steinarsson et al. 2018

Sattar et al. 2019
Constantino et al 2013

Clift et al. BMJ 2020
McGovern et al 2021

Data are from a number of small 
prospective studies in 
adolescents

and

epidemiological analyses of real-
world datasets

Effects on survival continuous 
with earlier age at diagnosis 



Large number of people living with T2D aged <40 years in England

* In the derived NDA central data set that uses all audit period data from 2003-4 to 2019-20 to select a person’s diabetes type, based on a set of rules that have been agreed with lead clinicians.

Age group (years) Number of people %
<12 105 <0.1

12-15 545 0.4
16-18 910 0.7
19-25 8,245 6.7
26-39 112,980 92
Total 122,780 100

2019-20: cross-sectional prevalence

121,225 young adults (19-39) living with type 2 diabetes

Children <19 years represent 1.3% of all young-onset cases

Type 2 diabetes

Misra et al. Diab Med 2022

Estimated 4.6% of total diabetes population in 
England



Ethnicity
• UK Asian and Black 
people are 
disproportionately 
affected with earlier-onset 
compared to later-onset 
type 2 diabetes
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Socioeconomic 
deprivation

• Those from the most 
socioeconomically deprived 
quintiles are disproportionately 
affected compared to later-
onset type 2 diabetes
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Associations 
with BMI
• People in obese weight 
categories dominate in younger 
age groups
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% meeting target 
HbA1c <58 mmol/mol 
(7.5%)
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Why are outcomes from early-
onset T2D poor?

Unclear but several hypotheses:

• Intrinsically different pathogenesis
• Rapid progression to beta-cell failure

• Suite of aggressive cardiovascular risk factors
• Duration effect

• Patient factors
• Social determinants
• Environmental



Guidelines for type 2 diabetes 

Are the same whether a 
person is diagnosed 

aged 62 years or 22 years 

Why might different 
approaches be needed?



Variable needs of young 
adults with type 2 diabetes

Life

• In full-time education
• Of working age
• Women of childbearing 

age
• Diabetes distress & 

mental illness
• Stigma associated with 

obesity
• Desensitisation
• Socioeconomically 

deprived

Management

• Different licenced 
medications children vs 
adults

• Addressing extremely 
high cardiovascular risk

• Glucose-lowering 
therapy selection



How should we treat 
early-onset type 2 
diabetes in adults?

High quality evidence re 
medications for this group is 

unlikely to be rapidly available

Sargeant et al Diabetologia 2018



Ethnic diversity in T2D drug trials is poor

Li et al. Diabetologia. 2022

Reviewed RCT’s in type 2 
diabetes with >400 

participants

Analysed:
% of “non-white”

% under-represented, 
based on population 

breakdown

405 randomised controlled trials in type 2 diabetes 
studied

456 studies were excluded because there were no 
ethnic data

“non-white” ethnic groups = accounted for 24% of 
enrolled participants

6.4% for Black, 11.2% for Hispanic and 8.5% 
for Asian groups, respectively 

Only 26 of the trial (6.4%) provided subgroup 
results or explored the effect of ethnicity 



The changing epidemiology of diabetes

• Type 2 diabetes
• Low and middle income countries
• Rural =/> urban
• Early-onset type 2 diabetes

• Type 1 diabetes



Type 1 diabetes epidemiology

Gregory et al. Lancet D&E. 2022
Ward et al. Lancet D&E. 2022



Type 1 diabetes in LMIC

Gregory et al. Lancet D&E. 2022
Ward et al. Lancet D&E. 2022



Summary

• Ethnic specific presentations of type 2 diabetes reflect 
different aetiopathogenesis
• We must endeavour to leverage these differences more 
precisely

• The burden of rising T2D (early-onset T2D) and T1D 
rests with low and middle income countries

• Ensuring equity of access to life-sustaining and life-
enhancing treatments is a priority


