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Ethnicity and diabetes risk
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in UK Biobank

Ntuk et al (2014) Diabetes Care 37:2500-7
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35% reduction in incidence of T2D
0.75 kg reduction in weight

Effectiveness of diet and physical 
activity interventions for type 2 

diabetes prevention in South Asians



Brown et al (2015) Int J Environ Res Public Health 12:566-594

Diet and PA interventions to prevent of 
treat obesity in South Asian adults

0.25 BMI unit reduction in BMI-adjusted 
analyses



Sattar et al (2023) Lancet Reg Health Southeast Asia Feb:9:100111. 

Weight loss and diabetes remission in 
South Asians in STANDby



Lifestyle diabetes prevention interventions 
appear to have a smaller effect on relative 
risk (but similar effect on absolute risk) of 
diabetes in South Asians than other ethnic 

groups.

Weight loss in response to diet and physical 
activity interventions appears to be smaller in 

South Asians than other ethnic groups.



Does this represent physiological differences in 
response to intervention?

Solution: Different/more intensive/earlier 
interventions 



Genetic 
factors? 

Fetal 
programming?

Epigenetic 
factors

Higher percentage fat 
mass

Lower capacity for 
subcutaneous fat 

storage

Lower percentage 
lean mass

Lower 
cardiorespiratory 

fitness

Greater proportion of 
deep subcutaneous / 

visceral fat 

Greater ectopic fat 
(e.g. liver)

Lower capacity for 
muscle fat oxidation

Increased insulin 
resistance

Earlier beta cell 
insufficiency/failure

Lower brown adipose 
tissue activity / 

volume?

Lifelong compensatory 
hyperinsulinaemia 

Lower beta cell 
capacity? Increased type 2 

diabetes

Lifestyle 
factors 

(urbanisation, 
diet, physical 

activity)

Sattar and Gill (2015) Lancet Diabetes Endocrinol 3(12):1004-16

Hypothesised mechanisms for South 
Asians’ increased diabetes risk



Subcutaneous, visceral and liver fat 
in South Asians vs Europeans

Iliodromiti et al (2023) Diabetologia 66:44-56.



McLaren et al (2024) Nature Metabolism 6:1632-1645



The GlasVEGAs study

• 15 South Asian & 21 
European men, aged 
18-45 years, with 
normal BMI (20-25 
kg/m2) studied at 
baseline and after ~7% 
weight gain.

• Mixed-meal tolerance 
test, MRI for body 
composition, 
subcutaneous adipose 
tissue biopsy, fitness 
and physical activity 
assessed at baseline 
and after weight gain

Baseline weight 
+7% (~5 kg)

Weight gain
Diet over ~ 6 

weeks

Baseline weight

McLaren et al (2024) Nature Metabolism 6:1632-1645



The GlasVEGAs study

McLaren et al (2024) Nature Metabolism 6:1632-1645



Changes with weight gain

Europeans
(n=21)

South Asians
(n=14)                                        

p value
(EU vs SA)

Weight (kg) 4.71 ± 0.22** 4.41 ± 0.26** 0.39

BMI (kg/m2) 1.41 ± 0.06** 1.41 ± 0.08** 0.97

Waist (cm) 3.83 ± 0.40** 5.21 ± 0.87** 0.12

**p < 0.01 for change from baseline, values are mean ± SEM 

McLaren et al (2024) Nature Metabolism 6:1632-1645



Change in postprandial 
responses 

p = 0.003
p = 0.09

White Europeans South Asians

+ 39%+ 15%

p = 0.01 for interaction 

McLaren et al (2024) Nature Metabolism 6:1632-1645



Change in body composition 
with weight gain 

European South Asian
McLaren et al (2024) Nature Metabolism 6:1632-1645



Baseline adipocyte 
volume distribution

p < 0.0001

McLaren et al (2024) Nature Metabolism 6:1632-1645



Changes in adipocyte 
charateristics

McLaren et al (2024) Nature Metabolism 6:1632-1645

White Europeans South Asians



Baseline adipocyte 
volume distribution

McLaren et al (2024) Nature Metabolism 6:1632-1645



What about ethnic differences in 
physical activity and fitness?



Ethnicity, physiology and type 2 
diabetes risk

• Cardiorespiratory fitness is (on average) ~20% lower in 
South Asians than White Europeans. This difference in 
fitness ‘explains’ over two thirds of the ethnic difference in 
insulin resistance.

    Hall et al (2010) PLoS ONE: 5(12): e14197
    Ghouri et al  (2013) Diabetologia, 56:2238-49
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• During exercise South Asians (on average) burn ~30% less 
fat than White Europeans. This is associated with lower 
insulin sensitivity at both the level of whole body and 
skeletal muscle insulin signalling.

Hall et al (2010) PLoS ONE: 5(12): e14197 
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• South Asians (on average) have lower muscular strength 
than White European and Black ethnic groups. This is 
associated with their higher risk of type 2 diabetes.

    Ntuk et al (2017) Diabetic Medicine, 34:1120-1128



There appear to be some innate ethnic 
differences (on average) in biology relating to 

adiposity, fitness, and strength which may 
contribute to ethnic differences in insulin 

resistance and type 2 diabetes risk. 

Should the lifestyle interventions we 
undertake in different ethnic groups take this 

into account?



Does this represent physiological differences in 
response to intervention?

and/or
Does this represent differences in engagement/ 

adherence to interventions?

Solution: Different/more intensive/earlier 
interventions 

Solution: Adaptations to improve 
engagement/adherence/motivation



Valabhji et al (2020) Diabetes Care 43:152-160
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Greater drop-out in Asian and Mixed groups



Valabhji et al (2020) Diabetes Care 43:152-160

Less weight loss and HbA1c reduction in 
non-White groups



Tandon et al (2022) JAMA Network Open 5:e220773



Tandon et al (2022) JAMA Network Open 5:e220773

But no significant difference in 
change in physical activity, change 
in sedentary behaviour or change 

in energy intake between 
intervention and usual care groups



Relatively poorer engagement and 
adherence to lifestyle interventions may have 
contributed to the more limited effectiveness 
to date of interventions to improve glycaemic 

outcomes in non-White (particularly South 
Asian) groups.

How can we design better, more engaging  
interventions for these groups? 



EuroFIT



Beune et al (2022) PLOS ONE 17:e0264191



Summary

• (In high income countries) the influence of obesity and 
physical inactivity on cardiometabolic health appears to be 
differ by ethnic background – physiological differences 
between may contribute

• Current diet and physical activity interventions for weight loss 
and to improve glycaemic outcomes are less effective in non-
white ethnic groups

• Understanding the extent that ethnic differences in 
intervention effectiveness reflect differences in physiological 
response vs differences in engagement can help inform 
better interventions
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