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Diabetes prevalence in Northern 
Ireland

Northern Ireland Health and Social Wellbeing Survey 2005/2006



Colditz et al (1995) Ann Intern Med, 122:481-486

Obesity and type 2 diabetes: 
The Nurses Health Study

BMI >35 kg.m-2 associated with 93 times the risk of type 2 diabetes 
compared with BMI <22 kg.m-2



Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes 
Among U.S. Adults Aged 18 Years or older

Obesity (BMI ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data         <14.0%         14.0-17.9%         18.0-21.9%          22.0-25.9%           >26.0%

No Data          <4.5%           4.5-5.9%             6.0-7.4%             7.5-8.9%               >9.0%

CDC’s Division of Diabetes Translation. National Diabetes Surveillance System available at 
http://www.cdc.gov/diabetes/statistics

2010

2010



Epidemiology of physical activity, 
fitness & sedentary behaviour, 

and risk of diabetes 



Global burden of physical inactivity

Wen and Wu (2012) The Lancet http://dx.doi.org/10.1016/S0140-6736(12)60954-4



Meta-analysis of effects of physical 
activity on type 2 diabetes risk

Jeon et al, 2007, Diabetes Care, 30:744-752



(Department of Health, 2011)

UK Physical Activity Guidelines



Wei et al (1999) Ann Intern Med, 130:89-96

Low fitness

Moderate fitness
High fitness

Fitness, BMI and risk of type 2 diabetes: 
The Aerobics Center Longitudinal Study





Meta-analysis of effects of sedentary 
time on diabetes risk

Wilmot et al, 2012, Diabetologia, 55:2895-2905



Sitting time and glycaemia in South 
Asians (n = 1228)

Effect of each hour of sitting on glycaemia equivalent to 
3 years in age or 2 cm in waist 

Gill et al (2011) Diabetes Care:1214-1218



Lifestyle intervention trials for 
diabetes prevention



Long-term follow-up in US 
Diabetes Prevention Program

Knowler et al (2002) NEJM, 346:393-403 Knowler et al (2009) Lancet, 374:1677-86



Long-term effects of lifestyle intervention in 
IGT on diabetes-related microvascular 

complications: The Da Qing Study 

Gong et al (2011) Diabetologia, 54:300-307

Cumulative incidence of severe retinopathy

Intervention

Control



Lifestyle intervention trials for 
diabetes treatment



Aerobic training, resistance training or 
both on glycaemic control in type 2 

diabetes

Sigal et al (2007) Ann Intern Med, 147:357-369

• Control group (n = 63) – no exercise
• Aerobic training group (n = 60) – building to 45 mins cycling/treadmill exercise @ 75% 

max HR 3 x per week
• Resistance training group (n = 64) – 2-3 sets of 7 resistance exercises 3 x per week
• Combined training group (n = 64) – the full aerobic AND the full resistance intervention



ACSM/ADA recommendations for 
Physical activity in treatment of type 

2 diabetes

Colberg et al (2010) Diabetes Care, 33:e147-e167



Long-term effects of lifestyle 
intervention on weight & CVD risk in 

type 2 diabetes: the Look AHEAD trial

Wing et al (2010) Arch Intern Med, 170:1566-1575

• 5145 adults aged 45-76 years with type 2 diabetes randomised to 
Intensive Lifestyle Intervention (n = 2570) or Diabetes Support and 
Education (n = 2575).

• Intensive Lifestyle Intervention (ILI)
• dietary goal to induce 7% weight loss and 175 minutes moderate 

intensity physical activity per week
• Supported by group/individual support sessions weekly for first 6 

months; 3 x per months from 6-12 months; once per month (plus 
1 telephone/email contact per month) for years 2-4.

• Behaviour change strategies taught (self-monitoring, goal setting, 
problem solving), weigh-ins at each session, 

• Diabetes Support and Education (DSE)
• 3 group sessions per year focused on diet, physical activity or 

social support.
• No behaviour change strategies taught, no weigh ins 



Long-term effects of lifestyle 
intervention on weight & CVD risk in 

type 2 diabetes: the Look AHEAD trial

Wing et al (2010) Arch Intern Med, 170:1566-1575



Long-term effects of lifestyle 
intervention on weight & CVD risk in 

type 2 diabetes: the Look AHEAD trial

Wing et al (2010) Arch Intern Med, 170:1566-1575



Long-term effects of lifestyle 
intervention on weight & CVD risk in 

type 2 diabetes: the Look AHEAD trial
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Amy Reiter
301-496-3583 
Weight loss does not lower heart disease risk from type 2 diabetes
Intervention stopped early in NIH-funded study of weight loss in 
overweight and obese adults with type 2 diabetes after finding no 
harm, but no cardiovascular benefits
An intensive diet and exercise program resulting in weight loss does not 
reduce cardiovascular events such as heart attack and stroke in people 
with longstanding type 2 diabetes, according to a study supported by the 
National Institutes of Health.



Summary (part 1)

• Epidemiological evidence shows strong associations 
between low physical activity, low fitness and high 
sedentary time and risk of diabetes.

• RCTs indicate that lifestyle intervention is effective over the 
long-term of preventing diabetes and diabetes 
complications

• Lifestyle intervention is effective at improving glycaemic 
control, weight loss and reducing medication use, reducing 
sleep apnoea and improving mobility in type 2 diabetes

• Effects of lifestyle intervention is effective at reducing CVD  
events in highly-treated patients with type 2 diabetes not 
established



Should we intervene earlier for 
diabetes prevention?

And if so, who should we target 
for early intervention?



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

~10% per year



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

~10% per year
Lifestyle intervention 
reduces conversion to 
diabetes by ~30-60%. 



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

~10% per year
Lifestyle intervention 
reduces conversion to 
diabetes by ~30-60%. 

BUT – even with lifestyle intervention many 
with IGT still develop diabetes.

Should we aim to intervene earlier? 



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

~10% per year
What about lifestyle 
intervention here?
Are the benefits the 
same for all?



Ethnicity, environment and diabetes

Hall et al (2008) Future Lipidol 3: 411-424; Carrasco et al (2004) Chilean Med J. 132: 1189-1197.
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The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

Urban 
MapucheUrban 

Europeans

Rural South Asians
Rural Mapuche

Urban South 
Asians



Total population: ~16 million 

Total Aboriginal Population: 730,000 

Mapuche Populations: >600,000

Ethnicity in Chile



Effects of physical activity and sedentary 
behaviour on insulin resistance in European 

and Mapuche Chilean men

Celis-Morales et al  (2011) PLoS ONE 6:e24690 
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Relationship between fitness and HOMA in 
European and South Asian men

Ghouri et al  (under review)



Relationship between fitness and physical 
activity in European and South Asian men

Ghouri et al  (under review)



VO2max, physical activity and 
insulin resistance in South Asians

• Low VO2max explains over two-thirds of South 
Asians’ greater insulin resistance

• This is not explained by lower levels of physical 
activity

• South Asians need to undertake higher amounts of 
physical activity for similar VO2max (and HOMAIR)  



Fat oxidation during submaximal exercise in 
South Asian and European men
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P for ethnicity = 0.003 
(0.033 fully adjusted)

P for ethnicity = 0.001 
(0.014 fully adjusted)

Hall et al (2010) PLoS ONE: 5(12): e14197 



Substrate utilisation during exercise 
and insulin sensitivity in South 

Asian and European men
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The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

‘Average’
European in UK

‘Average’ South 
Asian in UK

‘Distance’ to move to 
IGT threshold



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

Family history of 
diabetes

No family history 
of diabetes



Change in insulin sensitivity following a 7-
week exercise intervention in women with and 

without a family history of diabetes
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Barwell et al  (2008) Diabetologia 51:1912-9



The diabetes risk continuum

Diabetes

IGT
Normoglycaemic

~10% per year

Obese

Lean



Lean subjects
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Summary (part 2)

• Lifestyle intervention is effective at preventing diabetes in 
individuals with IGT

• But even with lifestyle intervention many with IGT will still 
develop diabetes.

• Within the normoglycaemic general population, there is a 
wide range of diabetes risk

• In groups at increased diabetes risk (e.g. diabetes family 
history, obese, South Asian, Mapuche), the benefits of 
increased physical activity appear particularly large



How much physical activity do 
people need to do?

Modified from Gill and Cooper (2008) Sports Med, 38: 807-824 
Physical activity level
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Should we be targeting these high-risk 
groups for diabetes prevention while they 

are still normoglycaemic?
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