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Summary of 

proposed project: 

Blood fats can increase to unhealthy levels after eating meals high in fat or sugar – 

this is called postprandial lipaemia. Large cohort studies have shown that the 

magnitude and frequency of postprandial lipaemia is strongly related to 

cardiovascular disease risk; in fact, measuring postprandial lipaemia is a more 

sensitive marker of cardiovascular risk than fasting blood fat concentrations that 

are used traditionally by general practitioners. There is also consistent evidence 

showing that the initial signs of the deterioration in blood vessel health begins 

during adolescence, but rarely has overt symptoms. Early preventative approaches 

to cardiovascular health in adolescents are warranted to reduce future risk because 

the initial deterioration in blood vessel health tracks into adulthood. 

 

We have published numerous experimental research studies with adolescent 

participants, which show consistently that, on average, postprandial lipaemia is 

reduced by exercise completed up to 16 hours before eating fatty and sugary 

meals, compared with a non-exercise (control) condition. As with most 

physiological responses to exercise, there is considerable inter-individual variation 

in the exercised-induced lipaemic response. Whilst most adolescent participants 

experience a reduction in lipaemia following prior exercise, a small but consistent 

proportion of every sample either have no meaningful change or even an increase 

in lipaemia, which we have not been able to explain to date. 

 

Recent research has suggested apolipoprotein E (a protein that allows fats to be 

transported in tissues and used for energy), may be central to the inter-individual 

variation in postprandial lipaemic responses. However, this has only been shown in 

adults not in adolescents so far.  A replicated cross-over design is required to 

address this question effectively in adolescents. This research design provides data 

to quantify the true individual differences in responses to exercise or diet by 

repeating the treatment and control trials across all participants. The culmination 

of 15 years of postprandial lipaemia studies with young people has resulted in a 

sizeable data set of changes in plasma triacylglycerol (TAG) with numerous 

covariates. The first study would be a secondary analysis of the data set to 

establish explanatory variable effects on the changes in TAG. This would be 

followed up with the first replicated cross-over trial in adolescents using an 

established, efficacious exercise protocol to identify whether true differences 

emerge. This study would include measurement of Apo E alleles to determine 

whether there is a genetic foundation for the changes.    

This research proposal blends important health outcomes with opportunities for 

the PGTA to utilise a wide variety of techniques and a unique research design for 

quantifying true intervention responses. 
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