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GESTATIONAL DIABETES
Gestational diabetes (GDM) is glucose intolerance with onset or first recognition during pregnancy

 Affects 3- >16% of pregnancies*

 Identifies women who are at risk of future diabetes

 Increased risk of obesity and diabetes in the child and in adult life

 Presents an opportunity for lifestyle intervention

* Depends on ethnicity





Gestational Diabetes defined

 Gestational Diabetes (GDM) is glucose intolerance 
with onset or first recognition during pregnancy1

 GDM is a heterogeneous condition:

Glucose intolerance arising in the third trimester due to 
increased maternal insulin resistance 

Un-diagnosed pre-GDM is usually Type 2 diabetes2

Pre-clinical phase of  Type 1 diabetes2

1. Metzger BE,Coustan DR, Diabetes Care.21(suppl 2):B161-B167, 
1998.

2 Kim C et al. Diabetes Care 30:1314-9, 2007



Unrecognised Type 2 

Gestational Diabetes

Type 2
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TYPES OF DIABETES SEEN IN PREGNANCY



Long-term consequences of Gestational 
Diabetes pregnancy for the Mother

Lee, AJ et al, Diabetes Care 30:878-883, 2007

A retrospective Australian

cohort study on 5470 women

diagnosed with GDM and 783

controls followed up between

1971 and 20031
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Gestational diabetes: potential long-term consequences to child

Genetic 

susceptibility
Environment

- obesogenic

Type 2

Diabetes

In Adults

Intra-uterine

Foetal genes

Parental genes

Epigenetic modifications

CONTRIBUTING FACTORS TO THE EPIDEMIC OF 
TYPE 2 DIABETES





Consequences of GDM for the child -

obesity



Dabelea D. J Matern-Fetal Med 2000
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GESTATIONAL DIABETES: POTENTIAL LONG-TERM 
CONSEQUENCES TO THE CHILD

Type 2 DM in a Pima cohort of 5,274 children
according to diabetic status of mother
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Intrauterine effect



Lifestyle

Inactivity

Caloric excess

Obesity

Ageing

Modernisation

Foetal

Programming

Drivers of Type 2 diabetes



In Utero Conditions and Chronic Disease



FOETAL PROGRAMMING & INTERGENERATIONAL RISK

Smoking

Alcohol

Malnutrition

Under-nutrition

Stress

Hypertension

Gestational 

Diabetes 

Experimental animal studies... these 

effects persist through many 

generations –risk is Intergenerational



GUSTO Birth Cohort Study
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Courtesy of Professor Chan Shiao-yng



Longitudinal Deep Phenotyping
Throughout Development

Microbiome
Metagenomics &

Metatrascriptomics
Exposome

Demographics & Social Determinants 

Nutrition, Endocrine & Metabolism

Maternal Emotional Well-Being 

Body Composition & Growth
Cardiovascular changes

Child Health: Allergy, Oral

Neuropsychology & neurodevelopment

Clinical 
measures

Laboratory 
measures

Courtesy of Professor Chan Shiao-yng



Pregnancy

Preconception

Newborn

Infancy

Childhood

Adolescence

Adulthood

Toddlerhood

S-PRESTO

GUSTO

Extensive biosampling

Intensive, deep, repeated phenotyping

MRI of newborn

Brain & Body 
composition

Full genotype of 
mother and baby

Whole methylome of 
every infant

Extensive development and 
behaviour assessments

Most well-studied Asian developmental cohort 
3 ethnic groups: Chinese, Malay, Indian

Courtesy of Professor Chan Shiao-yng



GENES OR EPIGENES? 

PRE-
PROGRAMMING
FOR DIABETES

IN UTERO



Epigenetics: A New Paradigm
for Type 2 DiabetesPrevention

• The study of heritable 
changes in gene function 
that occur without a 
change in the sequence of 
the DNA

• Epigenetics - how we eat 
and live can change the 
way our genes behave

• The maternal environment 
may be the key to 
stemming the epidemic





GESTATIONAL EXPOSURE TO FAMINE: INCREASED 

RISK OF ADULT HEALTH

 The tragic circumstances of the Dutch Hunger Winter of 1944-1945 created a 

unique opportunity to demonstrate that exposure to famine during gestation and 

childhood has life-long effects on health risk in adults.

 Exposure to famine resulted in adult life increased risk of:

1. Type 2 diabetes
2. Obesity
3. Coronary heart disease
4. Atherogenic lipid profile
5. Hypertension
6. Microalbuminuria
7. Schizophrenia & affective disorders 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6FBYlSCS1eZEsM&tbnid=B_9dkGUecppM6M:&ved=0CAUQjRw&url=http://www.geheugenvannederland.nl/?/nl/items/NFA03:cas-5822-12&ei=JxiQUtGPOYzCkwWNsoHgDw&bvm=bv.56988011,d.dGI&psig=AFQjCNF_eiinEMO4cajQhQQZDw_k6RoCzg&ust=1385260890875133
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6FBYlSCS1eZEsM&tbnid=B_9dkGUecppM6M:&ved=0CAUQjRw&url=http://www.geheugenvannederland.nl/?/nl/items/NFA03:cas-5822-12&ei=JxiQUtGPOYzCkwWNsoHgDw&bvm=bv.56988011,d.dGI&psig=AFQjCNF_eiinEMO4cajQhQQZDw_k6RoCzg&ust=1385260890875133


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


THE WINDSOR CASTLE CONSULTATION



Cigarette 
smoking

Alcohol

Undernutrition

Stress

Hypertension

Diabetes 
in 

pregnancy

Experimental rodent studies show that these 

effects persist through many generations –

intergenerational

A Healthy Pregnancy  Provides Unique 

Opportunities for Type 2 Diabetes Prevention 



THE END



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


