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Air pollution is a huge problem worldwide, and not just because it’s unattractive and smelly. It’s 
estimated that 1.3 million people across the world die preventable deaths yearly due to outdoor 
pollution caused by traffic, factories and other sources. Even concentrations like we experience 
here in Christchurch have been linked to adverse health outcomes such as heart attacks and 
lung problems. Currently studies investigating health effects of pollution focus on measuring 
people’s exposure to pollution: how much pollutant people come into contact with. However the 
method of measuring exposure to pollution often does not account for the ‘personal cloud’ of 
pollutants that humans generate around themselves or for the varying amounts of air people 
can breathe in while doing different activities. A newer development in measuring pollution is to 
measure the dose of pollution: how much pollution the human body has absorbed. This is 
utilizing the human body as a biomonitor that contains information about it’s exposures, as it is 
constantly absorbing chemicals from the environment; through our lungs when we breathe, 
when we eat and drink, and even absorbs chemicals through our skin. It is possible to measure 
what the body has accumulated by blood or urine tests, but a simple and non-invasive method 
is testing the air people breathe out. 

 
The group of researchers from the Christchurch Hospital, the University of Canterbury 

and the University of Auckland, which I have joined for my studentship, has an interest in 
breath analysis for health applications. We use a machine called SIFT-MS, developed by Syft 
Technologies Ltd in Christchurch that is capable of measuring multiple compounds in a gas 
sample simultaneously and in real time, as the sample enters the machine. It is unique to other 
machines as it can easily analyse breath directly as people breathe into it. These features 
make it straightforward to quickly test a lot of people. 
 

The research group has previously run experiments in Christchurch that have 
determined that breath levels of certain chemicals linked to traffic exhaust increase after 
exercising close to busy roads and then return to a normal after a rest period. A post-exercise 
increase in these compounds does not occur after exercising away from traffic exhaust, 
suggesting that exercise itself does not cause these compounds to change. 
 

For my summer project I was taking this earlier work a step further to investigate the 
dose-exposure relationship: investigating the relationship between the breath levels of 
pollutants and the total amount of pollution breathed in. 
 

In preparation for our experiment all participants underwent testing in the Respiratory 
Physiology lab, where they cycled on a stationary bike at different intensities. The volume of air 
they breathed and their heart rate at different levels were recorded. This made it possible to 
determine how much air each person would breathe in at different heart rates. The roadside 
testing experiment had six participants cycling for 20 minutes each on a stationary bike beside 
a road in rush-hour, so they were exposed to traffic pollution. Because of the prior physiology 
testing by measuring heart rate we were able to figure out how many litres of air our six 



participants would breathe in a 20 minute cycle test. Using SIFT-MS we measured the pollution 
levels in the atmosphere during the testing. With these two pieces of information, amount of air 
breathed in and ambient pollution levels, we were able to calculate the total exposure to 
pollution of the participants. To establish the dose of pollution participants received while 
cycling, we compared their post-exercise breath pollution levels to their baseline pre-exercise 
levels. We also observed how long it took for breath-pollution levels to return to normal.    
 

On the testing day the ambient pollution levels beside the road and inside the lab were 
of comparable concentration, likely due to the windy conditions and the road not having the 
high volume of traffic predicted. Our participants’ pre-exercise breath concentrations of 
pollutants were also similar to the air concentrations of pollutants. This meant that when our 
participants did the cycle test there was no increase of breath pollution levels post-exercise that 
we would expect to find if the experiment were conducted in a polluted environment. Based on 
this experiment we could not determine the relationship between exposure and dose of air 
pollution. However, we were able to show that utilizing this method to determine this 
relationship in the future would be possible. The team will continue this research once I leave to 
resume my studies and with the right conditions and some small changes in the equipment 
used a relationship will hopefully be elucidated.  

 
If successful, a method for measuring pollution dose using SIFT-MS breath tests could 

be used to study large populations of people in a non-invasive and easy manner. Large scale, 
precise studies using breath testing could greatly increase the understanding of the health 
effects of pollution. It is not an obviously direct link between developing this breath testing 
method and saving lives, but this research could help inform other researchers, governments 
and global organisations about the health effects of pollution. If action is taken to reduce 
pollution, respiratory and cardiovascular health of the world could be improved and many 
preventable deaths avoided.  


