
This is a public talk I gave in Newcastle about the health effects of air pollution on 7th

March 2013, and I hope this format is acceptable to the senate committee.

Submission from Dr Ben Ewald (Senior Lecturer in Epidemiology at the University of 

Newcastle, and general practitioner)    

First slide:  In air pollution, size matters, due to selective deposition at different places in 

the respiratory tract, as illustrated n slide2. However, chemical composition also 

matters, but has generally not been analysed in the original epidemiologic work 

establishing the health risks of air particulates.  Pm 2.5 that is diesel exhaust is probably 

much more toxic than pm2.5 that is silica, but the analysis has not been done in these 

terms.
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The WHO publication on air quality guidelines for Europe makes it clear that the 

standards are not set at a level that ensures absolute safety, rather at a level that is seen 

as posing acceptable risk. The acceptability was determined by a small number of 

experts involved in writing the guideline, not by a process of community consultation. 

Table 25 from that document is shown here. When I explain this to community 

members, many do not think this is acceptable risk.
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This study by Mills published in New England Journal of Medicine  2007 used a group of 

men with stable ischaemic heart disease, who exercised on an ergometer in a controlled 

atmosphere chamber for 15 minutes,  while breathing either clean air or air 

contaminated with diesel exhaust at levels that can occur at street level for brief 

periods. (300 ug/m3). The top trace is their heart rate, which rises from 60 at baseline to 

about 90 while exercising.    The bottom trace is the changes in the ST segment on their 

ecg trace. The ST segment is the component watched during a diagnostic stress test. It 

falls during exercise in those with ischaemic heart disease, and the greater fall when 

exposed to exhaust fumes shows that the heart muscle is suffering greater  stress on its 

oxygen supply. This direct experimental evidence backs up the epidemiologic  evidence 

of increased heart attacks on bad air days. 

It also points to the special toxicity of diesel exhaust, which is a worry as there are 

increasing numbers of diesel powered vehicles.
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American cancer society cohort study of 1.2 million people, of whom 500,000 could be 

located to a metropolitan area with good air quality data. Enrolled 1982, followed to 

1998. Adjusted for age, sex, race, education, smoking, BMI.  Coarse particles and Total 

Suspended Particulates did not show the same relationship.
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How was that done?  1.06 to the power of 16.5 = 2.58 , so the risk of 10ug pm2.5 equals 

22/16 cigarettes= 1.37, and assuming the effect is linear, 25ug/m3 equates to 3.4 

cigarettes. 

Relative risks must be compared exponentially. A relative risk of 2.58 is equal to the 

effect of 16.5 exposures with relative risk 1.06.
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This is from the work of Geoff Morgan, for the NSW health dept in 2003, available on 

the NSW dept environment web site.  The current health burden from air pollution is 

large and under appreciated. Annual deaths attributable to air pollution in greater 

Sydney is in the range from 929 to 2089. To put this in perspective the annual road toll 

for the whole of NSW averages   367. 
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These are the dollar values attributed to the health outcomes in the last slide. This 3.3 

billion dollars is a huge and hidden cost, in the range of 0.4 to 3.4% of GDP.  2003 

dollars. 
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The last 2 months air quality for Newcastle in not reassuring. There have been quite a 

few excedences, and as shown by the evidence from Pope, health effects from PM 2.5 

occur at much lower levels than the current standards.
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