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Key messages

• Hyperglycemia in pregnancy (HIP, including gestational diabetes and pre-existing type 1 and type 
2 diabetes) is increasing, with associated risks to the health of women and their babies.

• Population health interventions to prevent obesity across the lifecourse will be key to helping 
stabilise and reduce HIP.

•	 Interventions	targeting	high-risk	individuals	for	HIP,	can	be	beneficial	for	individuals,	however	they	
delivered small reductions in overall population incidence rates.

• Dynamic simulation models (DSM) can test policy and program scenarios before implementation 
in the real world.

• DSMs mature as new evidence becomes available and methods are advanced to facilitate further 
development.

•	 The	impact	of	maternal	weight	status	interventions	on	incidence	of	HIP	were	the	first	scenarios	
explored using this advanced DSM.
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https://preventioncentre.org.au/our-work/research-projects/gestational-diabetes-through-a-systems-science-lens/
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Why is this issue important?
The	rising	prevalence	of	hyperglycemia	in	pregnancy	(HIP)	is	having	a	significant	impact	on	health	service	
demand and resources, yet the strategies for screening, diagnosing, prevention and managing HIP remain 
contested. 

Many	of	the	risk	factors	for	HIP	are	not	modifiable,	however	weight	status	(overweight	and	obesity)	is	an	
important	modifiable	risk	factor	for	both	HIP	and	type	2	diabetes	mellitus.	

Exploration of effective decision support tools is needed to guide evidence-informed policy and programs 
for this complex problem.

What did we do?
A consortium of experts collaboratively developed a hybrid model of HIP comprising system dynamics, 
agent-based, and discrete event model components. The structure and guidelines drew on a range of 
evidence and data sources. 

Scenarios comparing population-level and targeted prevention-interventions were simulated from 2018 to 
identify the intervention combination that could deliver greatest impacts. 

What did we find?
This study brought together researchers, clinicians, and policy makers to develop collaboratively a novel, 
multi-scale DSM for HIP using the best available evidence and data. 

The model can be used to explore the likely impact of population health policy and clinical service scenarios 
to prevent and manage HIP. The unique structure allows representation of the problem and synthesis of 
evidence at multiple levels including biological, individual level behavioural and service dynamics. 

The tested scenarios highlighted the importance of public health interventions to maintain healthy weight 
status in childhood and support women to achieve healthy weight prior to pregnancy. These interventions 
were shown to improve insulin sensitivity and reduce the incidence of HIP in the modelled population. 
Interventions targeting high risk individuals did not impact on forecasted population incidence of HIP.

How might these results change the focus of research or clinical practice? 

The modelled scenarios provide evidence illustrating the importance of population health interventions to 
prevent obesity through childhood and the early adult years to stabilise and reduce HIP. 

Interventions	targeting	high-risk	individuals,	can	be	beneficial	for	individuals,	however	they	delivered	small	
reductions in overall population incidence rates.

DSMs mature as new evidence becomes available and methods are advanced to facilitate further 
development. 

A key priority for future research is improved knowledge about the dynamics and heterogeneity in the 
causes of blood sugar or glycemic dysregulation and diabetes mellitus development, and the impact of 
glycemic control during pregnancy on perinatal outcomes.
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pone.0218875
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•		Freebairn	L,	Atkinson	J,	Kelly	P,	McDonnell	G,	Rychetnik	L.	
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Fact Sheet

Preventing diabetes in pregnancy 

Podcast

Tackling the pandemic of diabetes in pregnancy

Media

•		Prevention	Centre	news,	May	2017: Project expanded to tackle all 
forms of diabetes in pregnancy

•		Freebairn	L	and	Kelly	P.	Harnessing	new	technologies	to	inform	
health decision making: Dynamic simulation modelling as a 
decision support tool for diabetes in pregnancy. ACT Population 
Health Bulletin. Volume 6, Issue 2, May 2017, p, 31-32

•		Prevention	Centre	news,	June	2016:	Simulation modelling 
helps to unpick causes of gestational diabetes
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Preventing diabetes in pregnancy
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Diabetes in pregnancy is putting more and more strain on  
the ACT’s health system. We need to do things differently

Both Pip and her new daughter will be at 
increased risk of type 2 diabetes in future. 
Pip is one of about 800 women diagnosed 
every year in the ACT with gestational 
diabetes. She joins an ever increasing 
number of women whose future health 
and that of her children is at risk. 

CASE STUDY

Before I conceived, no-one ever suggested to 
me my history of polycystic ovary syndrome, 
diet, weight or age put me at risk of 
gestational diabetes. If I had known, 
I could have made changes before I became 
pregnant to try and reduce my risk. 

Sometimes I feel like I’m doing this alone. 
Better support before and during my 
pregnancy would make a big difference, and 
would mean a better outlook  for both me 
and the baby.

“ 

Percentage of women diagnosed with gestational 
diabetes who gave birth in the ACT,* 2008–2016
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*Includes ACT residents only. 
 Source: ACT Maternal Perinatal Data Collection.
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Diabetes in pregnancy, including gestational diabetes, is 
increasing both in the ACT and Australia. This is due to the 
rise in risk factors such as overweight and obesity, older 
mothers and more women from high-risk ethnic groups.

Gestational diabetes occurs when high levels of blood 
glucose are detected during pregnancy that, if untreated, 
increase the risk of poor pregnancy outcomes. It also 
predicts a future higher risk of permanent diabetes in 
mothers and obesity and diabetes in children. 

Pregnancy is a time when public health interventions can 
have a big impact. Women are more motivated to make 
changes, and these can also positively affect the health of 
future generations.

Achieving even small delays in the development of diabetes 
will have significant implications for the longer-term 
burden of disease and costs to the health system.

Pip is 37, she is about to have her first baby – and has gestational diabetes

http://drc.bmj.com/cgi/content/full/8/1/e000975
http://drc.bmj.com/cgi/content/full/8/1/e000975
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0218875
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0218875
https://journals.plos.org/plosone/article%3Fid%3D10.1371/journal.pone.0218875
https://preventioncentre.org.au/wp-content/uploads/2015/01/12911_2018_707_OnlinePDF.pdf
https://preventioncentre.org.au/wp-content/uploads/2015/01/12911_2018_707_OnlinePDF.pdf
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-016-0143-y
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-016-0143-y
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-017-0245-1
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-017-0245-1
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-017-0245-1
https://link.springer.com/article/10.1057/s41271-016-0061-9
https://link.springer.com/article/10.1057/s41271-016-0061-9
https://link.springer.com/article/10.1057/s41271-016-0061-9
https://preventioncentre.org.au/wp-content/uploads/2018/08/080818_Diabetes_FactSheet.pdf
https://preventioncentre.org.au/wp-content/uploads/2018/08/080818_Diabetes_FactSheet.pdf
https://preventioncentre.org.au/news-and-events/prevention-centre-news/project-expanded-to-tackle-all-forms-of-diabetes-in-pregnancy/
https://preventioncentre.org.au/news-and-events/prevention-centre-news/project-expanded-to-tackle-all-forms-of-diabetes-in-pregnancy/
https://preventioncentre.org.au/news-and-events/prevention-centre-news/workshop-unpicks-causes-of-gestational-diabetes-as-part-of-simulation-modelling-project/
https://preventioncentre.org.au/news-and-events/prevention-centre-news/workshop-unpicks-causes-of-gestational-diabetes-as-part-of-simulation-modelling-project/
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Next steps?
The insights from this advanced model provide evidence to help build the case for prevention. The 
importance of maintaining interventions promoting healthy weight in childhood and early adult years was 
demonstrated. Scenarios simulating the impact of scaling back these interventions showed that insulin 
sensitivity	decreased	significantly,	increasing	the	risk	for	early	development	of	diabetes	mellitus.	

DSMs are learning support tools that can mature over time as new evidence becomes available and methods 
are advanced to facilitate further development. This decision support tool for HIP was developed as a 
working model and is continuing to be improved with more detailed representation of childhood weight 
dynamics currently being implemented. 

A key priority for future medical research is improved knowledge about the dynamics and diversity in the 
causes of glycemic dysregulation and diabetes mellitus development, and the impact of glycemic control 
during pregnancy on perinatal outcomes.
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