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The Type 2 Diabetes Epidemic

• Predicting the epidemic of type 2 diabetes

• Global patterns & Asian statistics on type 2 

diabetes & data on the epidemic

• What are the drivers of the diabetes epidemic

• Famines & epigenetics – early life 

influences/exposures: a new paradigm for 

prevention?

• The implications for Asian nations and 

individuals



DIABESITY
"The twin epidemics of obesity 

and diabetes represent the 
biggest public health 

challenge of the 21st century"

http://www.time.com/time/magazine/0,9263,1101040607,00.html
http://www.time.com/time/magazine/0,9263,1101040607,00.html


Diabetes is now the leading single cause of..

Diabetes: A Complicated Disease!! 



Tara Todras-Whitehill for The New York 

Times

World

2015: 415 million

2040: 642 million

Increase 55%

IDF Diabetes Atlas, 

7th Ed. 2015

www.idf.org

Global Projections for the Diabetes Epidemic: 

2015-2040 (millions)

http://www.idf.org/


• For many countries without national data, the IDF relies on 
extrapolating data from other nations with similar demography to 
obtain a result.

• It is not possible to obtain an exact picture of the global or Asian 
burden. Many developing nations do not have national data. 

• In an attempt to get around this problem, WHO developed its STEPS 
programme. This has its own serious  limitations  - differences in 
methodology and diagnostic criteria  make comparisons very difficult.

-- FPG alone underestimates diabetes by >25%.

• IT IS MORE LIKELY THAT THE IDF FIGURES ARE 
UNDERESTIMATES.





THE EARLY SIGNS

Type 2 Diabetes in the 
Pacific and Indian Oceans

EPIDEMIC 

AHEAD



A Diabetes Epidemic evolving in the 
Pacific Region -1966 -1975 

1975:Zimmet:Pacific 

- Nauru 

1966: Ian Prior -

New Zealand 

(Maori)

1971:Phoenix Arizona-

Pima Indians

1970:Australia -

Indigenous

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://legacy.mrc-epid.cam.ac.uk/CDS2006/Faculty/Peter_Bennett.html&ei=kTBTVbvnJsisUf_0gbAM&bvm=bv.93112503,d.d24&psig=AFQjCNFyvbCWAZc80jJIbod6X-IeNEtD0w&ust=1431601666891073
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://legacy.mrc-epid.cam.ac.uk/CDS2006/Faculty/Peter_Bennett.html&ei=kTBTVbvnJsisUf_0gbAM&bvm=bv.93112503,d.d24&psig=AFQjCNFyvbCWAZc80jJIbod6X-IeNEtD0w&ust=1431601666891073
http://www.pha.org.nz/obitianprior.html
http://www.pha.org.nz/obitianprior.html


Nauru: Setting a World Record for 
Diabetes:1975 

https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAoc7R997PAhUE1GMKHVk3BPwQjRwIBQ&url=https://www.cairn.info/load_pdf.php?ID_ARTICLE=JSO_138_0107&psig=AFQjCNEZBs4Gq0JdgSE06-Tuc5qIQBKs3Q&ust=1476693876503106
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAoc7R997PAhUE1GMKHVk3BPwQjRwIBQ&url=https://www.cairn.info/load_pdf.php?ID_ARTICLE=JSO_138_0107&psig=AFQjCNEZBs4Gq0JdgSE06-Tuc5qIQBKs3Q&ust=1476693876503106
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAoc7R997PAhUE1GMKHVk3BPwQjRwIBQ&url=https://www.cairn.info/load_pdf.php?ID_ARTICLE=JSO_138_0107&psig=AFQjCNEZBs4Gq0JdgSE06-Tuc5qIQBKs3Q&ust=1476693876503106
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAoc7R997PAhUE1GMKHVk3BPwQjRwIBQ&url=https://www.cairn.info/load_pdf.php?ID_ARTICLE=JSO_138_0107&psig=AFQjCNEZBs4Gq0JdgSE06-Tuc5qIQBKs3Q&ust=1476693876503106




Western Killer in Paradise
The Melbourne Age, May 1992



The Mauritius Diabetes Study

 1.6 million people

 Ethnically diverse: Asian 

Indians, Blacks (Creoles) & 

Chinese

 These 3 ethnic groups 

constitute two thirds of                        

the global population & 

especially China and India

 Studies: 1987, 1992, 

1998, 2004, 2009 & 2015



62% increase from 1987 to 2009

Standardised to 2008 population structure of Mauritius
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The “Rise & Rise” of Diabetes in  
Mauritius:1987-2009





“I’m concerned for virtually every country

where there’s modernization going on

and because of the diabetes that follows......

I’m fearful of the resources ever being

available to address it.” it



Coca-colonization in Jaipur, India



Secular change in diabetes prevalence in urban 

India (Chennai)

Prevalence 2000 – 13.9%

Prevalence 2006 – 18.6%

Ramachandran et al. Diabetes Care 2008
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“Coca-colonization” in  

China



Changes in Prevalence of Diabetes: 

China (1980-2009)
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Xu et al. JAMA. 2013;310(9):948-958.

Now >120 million people with 
diabetes





SINGAPORE

2004 

2010 †

Sample

size not 

provided

National survey; 

Age:  18-69 years

FPG> 7.8 

mmol/l or 

2h PG >

11.1 

mmol/l

FPG> 7.8 

mmol/l or 

2h PG >

11.1 

mmol/l

8.2

11.3

DIABETES IN SINGAPORE: 2004 TO 2010*

*Singapore Ministry of Health.Disease Burden. Diabetes prevalence in Singapore [Internet], 2015.
Available from https://www.moh.gov.sg/content/moh_web/home/statistics/Health_Facts_Singapore/
Disease_Burden.html. Accessed 12 April 2015



DIABETES IN MALAYSIA



MALAYSIA

2006 

2013 

34539

4341

Malaysian National 

Health Morbidity 

Survey III; age ≥ 18 

years

Two-stage stratified 

sampling design; 

Age ≥ 18 years

FPG ≥ 7.1 

mmol/l or 

known 

diabetic

HbA1c >

6.5%,  FPG>

7.8 mmol/l or 

2h PG >

11.1mmol/l

11.6

22.9

Diabetes In Malaysia: 2006 to 2013*

*Wan Nazaimoon WM, Md Isa SH, Wan Mohamad WB, et al. Prevalence of diabetes in Malaysia and 
usefulness of HbA1c as a diagnostic criterion. Diabet Med 2013;30:825–828

CONCLUSION: This study recorded an overall 

diabetes prevalence of 22.6%, almost a 

twofold increase from 11.6% reported in 

2006. 



Republic 

of

Korea 

2005 

2007-2009 

2011-2012 

4628

13512

14330

The Korea National 

Health and Nutrition

Examination Survey 

Age > 30 years 

National Health 

Survey Age > 30 

years

FPG ≥7.0 

mmol/l 

and/or

history of 

diabetes

FPG > 7.0 

mmol/l

FPG > 7.0 

mmol/l

9.1

9.9

10.1 

DIABETES IN KOREA: 2005-2012 



The Chinese Famine: 1958 - 1962

• Exposure to the Chinese 
famine during foetal life or 
infancy was associated with an 
increased risk of diabetes in 
adulthood.

• This associations was stronger 
among subjects with a 
Western dietary pattern or who 
were overweight in adulthood.

Li Y et al Diabetes Care 34(4): 1014-8,2011

http://2.bp.blogspot.com/_cheRMv1X2oI/TNT0TERa3yI/AAAAAAAAAoo/INGHYT5oXEA/s1600/MAO+Famine+Cover.jpg
http://2.bp.blogspot.com/_cheRMv1X2oI/TNT0TERa3yI/AAAAAAAAAoo/INGHYT5oXEA/s1600/MAO+Famine+Cover.jpg


Diabetes in Cambodia:
30 years after Pol Pot (1975 -1979) 
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http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj98Pzx38rNAhUM7YMKHYC0CvMQjRwIBw&url=http://manoa.hawaii.edu/ask/aboutCambodia.html&psig=AFQjCNFUec14-SqgL8ks9PnwFyBmg-oMWw&ust=1467204223890727
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj98Pzx38rNAhUM7YMKHYC0CvMQjRwIBw&url=http://manoa.hawaii.edu/ask/aboutCambodia.html&psig=AFQjCNFUec14-SqgL8ks9PnwFyBmg-oMWw&ust=1467204223890727


GENES OR EPIGENES? 

PRE-PROGRAMMING
FOR DIABETES

IN UTERO



EPIGENETICS

• Changes in gene expression that occur  
independent of changes in the 
genomic sequence

• A range of environmental factors 
including nutrition, chronic illness eg
diabetes, alcohol and smoking have 
been shown to affect gene expression.

• This epigenetic modification occurs by 
two main mechanisms: methylation of 
DNA or histone modification



FOETAL PROGRAMMING & 

INTERGENERATIONAL RISK

Smoking

Alcohol

Malnutrition

Under-nutrition

Stress

Hypertension

Type 2 & 

Gestational 

Diabetes 

Experimental animal studies... these 

effects persist through many 

generations –risk is Intergenerational



The Global Epidemic of Type 2 diabetes: 
Famines, Feast & Epigenetics

• Global diabetes: The greatest epidemic in 
human history?

• The growing awareness of the early life 
determinants of chronic disease eg type 2 
diabetes

• Is type 2 diabetes predominantly an 
interaction between lifestyle & genes – the 
current paradigm?

• Famines - determinants of type 2 diabetes & 
other NCDs?

• Prevention of type 2 diabetes – relevance of 
epigenetics and mismatch



Undernutrition in 

pregnancy

Expectation not met –
“obesogenic” environment

Adaptation to 
expect
scarce 

resources

Adult life
• Diabetes
• CVD, 
• Obesity

MISMATCH: THE RELEVANCE FOR PREVENTION 
OF TYPE 2 DIABETES



• Most national predictions are 
underestimates

• There is a large burden from 
undiagnosed type  2 diabetes

• Tackling the epidemic means more 
emphasis on parental, particularly 
maternal, & child health

• There is still a lot we do not 
understand about the drivers of 
diabetes in Asian populations

• Prevention can reduce future socio-
economic costs and the burden of 
complications.

• Prevention is a priority!!

The Implications for Asia: 



Diabetes: The looming public health crises 
threatening to take down China’s health care system

China's hospitals are not equipped for the coming floods of patients. 
(Reuters/Kim Kyung-Hoon) 

IMPLICATIONS FOR ASIA



A HEALTHIER MALAYSIA?



THE WAR ON DIABETES: SINGAPORE 2016



https://www.facebook.com/search/top/?q=Gov.sg war on diabetes
https://www.facebook.com/search/top/?q=Gov.sg war on diabetes
http://www.gov.sg/microsites/cos2016/caringsociety/moh
http://www.gov.sg/microsites/cos2016/caringsociety/moh
http://www.gov.sg/microsites/cos2016/caringsociety/moh
http://www.gov.sg/microsites/cos2016/caringsociety/moh
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The Diabetes Epidemic: Future Implications for Asia

• The rise of type 2 diabetes in South Asia is estimated to be more than 150% between 2000 and 2035. The Asia-Pacific, the 

world’s most populous region, has more than 138.2 million people with diabetes, and this may rise to 201.8 million by 

2035. 

• Although ageing, urbanization, and associated lifestyle changes are the major determinants for the rapid increase, an 

adverse intrauterine environment and the resulting epigenetic changes could also contribute in many developing countries. 

• More than 60% of the people with diabetes live in Asia, with almost one-half in China and India combined. 

• The scenario, a virtual tsunami of diabetes, poses huge social and economic problems to most nations in Asia and could 

impede national and, indeed, global development. 

• Unless drastic steps are taken through national prevention programs to curb the escalating trends, the social, economic, 

and health care challenges are likely to be insurmountable



The scenario, a virtual tsunami of 

diabetes, poses huge social and 

economic problems to most 

nations in Asia and could impede 

national and, indeed, global 

development 

The Diabetes Epidemic: Future Implications

for Asia

https://www.pinterest.com/pin/240309330093290948/
https://www.pinterest.com/pin/240309330093290948/


THE END


