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Thank you for the opportunity to make a submission regarding the Standing Committee on Health, 
Aged Care and Sport’s ‘Inquiry into Diabetes’. 

Summary 

The Centre for Safe Air, formerly known as the Centre of Air Pollution, energy, and health Research 
(CAR), is a Centre of Research Excellence funded by the National Health and Medical Research 
Council. The Centre brings together more than 20 researchers at the forefront of their fields, 
based in 13 of Australia’s leading research institutions. We support emerging researchers, 
translate evidence into policy and practice, share data, and collaborate with our strategic 
partners. 

In this submission, we bring to your attention the extent of the scientific literature that 
demonstrates many links between air pollution and diabetes, including the following; 

• Air pollution is risk factor for the development of type 2 diabetes  
• Air pollution is a risk factor for the development of gestational diabetes  
• Air pollution is a risk factor for dysregulation of blood glucose, and increases the risk of 

acute diabetic problems 
• Air pollution may be associated with obesity,1 which in itself a risk factor for type 2 

diabetes 

We advocate for the role air pollution to be recognised in guidance documents for diabetes 
prevention as a modifiable risk factor, and for specific interventions to reduce the risks, including 
interventions for improving air quality, and advice and education for people living with diabetes, 
about the links to air pollution, and strategies for minimising the risks. 

Background 

Air pollution 

Air pollution is the single greatest environmental threat to human health and wellbeing.2 Ninety-
nine percent of the world's population breathes air that exceeds World Health Organization 
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(WHO) air pollution guidelines for health.3 In 2018, more than 3,200 deaths (1.3% of the total 
burden of disease in Australia) was attributed to particulate matter (PM) air pollution.4  More 
specifically, anthropogenic PM air pollution is estimated to be responsible for 2,616 premature 
deaths per year in Australia at an annual average cost of $6.2 billion.5 These estimates are likely 
to be conservative as they do not include other important air pollutants that are detrimental to 
health.   

The adverse health effects of air pollution are predominantly due to deaths from, and 
exacerbation of, cardiovascular and respiratory diseases.

6, 7 Between 2016-2019, approximately 
30,000 years of life lost to cardiovascular and respiratory disease in Australia were attributable 
to air pollution.8 However, evidence for a range of health effects beyond these traditional health 
metrics is well-established, including metabolic disease - particularly diabetes, 
neurodevelopment and neurocognitive decline, premature birth and impaired development 
leading to an increased risk of chronic disease later in life.9 The burden of disease to individuals 
and society and the health-related economic costs of these additional diseases and conditions 
remain largely unaccounted for. Hence, previous air pollution policy decisions have been informed 
by underestimations of the economic burden and may be inadequate in preventing harm from 
air pollution. 

Air Pollution and Diabetes 

There is clear evidence that long-term exposure to air pollution is linked to higher prevalence of 
type 2 diabetes.10, 11 In 2019, outdoor air pollution (PM2.5) was estimated to be responsible for 
13.6% of type 2 diabetes-related burden of disease globally (as measured by disability-adjusted 
life years, DALYs).12 In Australia in the same year, 4.5% of the type-2 diabetes disease burden 
was estimated to be attributable to PM2.5 pollution, which is consistent with local estimate of 
6.7% in 2018 from the Australian Institute of Health and Welfare.13 

Air pollution is also associated with increased glycosylated haemoglobin levels among both 
people with diabetes and people without diabetes.11  

There is also a higher ambient air pollution related morbidity and mortality among people with 
type 2 diabetes.14, 15  

Several studies have described increased risk for metabolic syndrome in adults exposed to 
higher outdoor particle pollution (measured as PM10).15  

In Australia, and overseas, there is also evidence emerging of an association between short-
term exposure to PM2.5 and diabetic problems,3, 4 including gestational diabetes.16, 17 For example, 
an Australian study using paramedic assessments in three states over 6 years found significant 
associations with PM2.5 increases and ambulance callouts for diabetic problems (specifically 
hypoglycemia).18 

Mechanistic studies have identified several pathways by which the impacts can occur. These 
include increased systemic inflammation and oxidative stress leading to elevated stress 
hormones such as cortisol, and elevated blood glucose, and alterations to the distribution and 
function of adipose tissue,1920which may worsen insulin resistance.21  
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Interventions 

1. Advocate for air pollution mitigation strategies as a modifiable risk factor. The adverse 
impacts of air pollution on cardiometabolic are measurable and of public health 
importance in Australia. Any improvements in community air quality will have 
measurable positive population health impacts.  

2. Educate.  
a. Fluctuations in air quality affect blood glucose. Ambulance callouts for 

hypoglycaemia are associated with worsening air quality in Australia. Therefore, 
people living with diabetes should try to limit their exposure to air pollution from 
any source, including bushfire smoke, and closer attention should be given to 
their blood glucose management. 

b. Advise on strategies for understanding personal exposure to air pollution through 
use of tracking apps such as AirRater.22  

c. Advise on simple interventions for managing exposure to air pollution from all 
sources, indoor and outdoor.23, 24 

d. The role of air pollution in diabetes prevention and in diabetes management 
strategies should be included in training for diabetes educators and clinicians. 

 

In summary, it is increasingly evident that air pollution is an underappreciated modifiable risk 
factor for type 2 diabetes with emerging evidence for gestational diabetes. Air pollution should 
be regarded in a similar vein to the other more traditional risk factors for type 2 diabetes, such 
as smoking, lack of physical activity, unhealthy diets and overweight/obesity. Improving air 
quality will measurably reduce the population health impacts of diabetes related morbidity and 
mortality in Australia. Education about air pollution, and practical ways to reduce its impacts 
should be a part of standard education for people with diabetes and included as a part of 
training for diabetes educators and clinicians. 
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