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We’re all different










Usain Bolt winning the
100m race in 2008 at the
Beljing Olympics




We differ in how fast we grow and how rapidly we
age







Individual variation in weight loss in DIETFITS study
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Inter-individual differences in response to fish-oil

supplementation
120 _
i d 312 adults given
Responders Nonresponders : :
- fish-oil capsules
> a4
801 "éﬁf‘ Y ‘“f?a?
“ ‘\/
£ oS Copp
S 60 “\é
O
40—
20
0 - — . =
40 3.0 20 A0 0

Madden J et al. (2011) Annu. Rev. Nutr. 31,
_ - 14 20 1203-234
Change in TAG, 08wk [mmol/L]




Inter-individual differences in glycaemic responses

to eating

Blood glucose

v' Easy to measure\'

v" Low burden for
participants

v" May be related to
health outcomes

v Differs between
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Continuous monitoring
of (blood) glucose
concentration to
estimate glycaemic
responses
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Inter-individual variability in glycaemic response
(PPGR) to specific foods and nutrients
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Mortality rate attributable to diet Number of deaths at the global level attributable to diet
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The challenge:
to improve
everyone’s

eating habits
and so
improve
public health




Current public health approaches are relatively
ineffective. Can a Precision or Personalised
Nutrition approach do better?

“One size fits all” Personalised nutrition



Definitions

Personalised Nutrition: An approach that uses information on individual
characteristics to develop targeted nutritional advice, products, or services.

Precision Nutrition: The most ambitious™... It suggests that it is possible to have
sufficient quantitative understanding about the complex relationships between an
individual, his/her food consumption, and his/her phenotype (including health) to offer
nutritional intervention/advice, which is known to be individually beneficial.
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Key questions

« What is the (biological) basis for this inter-individual variation?

- Ol ‘-!"!

« Could knowledge of the (biological) basis of inter-individual variation be used to

develop more effective Personalised or Precision nutrition?



Genotype matters
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Psychology matters




Effect of “knowledge” of genetic risk on satiety
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Being informed of low genetic risk 1 physiological response and
satiety perception after eating
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What are the implications for using genetic information in design of
Precision or Personalised Nutrition interventions?

nature .
human behaVIOur https://doi.org/10.1038/541562-018-0483-4

LETTERS

Learning one's genetic risk changes physiology
independent of actual genetic risk

BradleyP. Turnwald @™, J. Parker Goyer!, Danielle Z.Boles', Amy Silder? ScottL.Delp? and AliaJ. Crum’

Turnwald BP et al. (2019) Nature Human Behaviour 3, 48-56.




Further questions for personalised nutrition

« What is the basis for inter-individual variation in responses to diet?




iIme-scale matters
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Importance of biology depends on outcome

Inter-individual variation
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Why should individuals engage with Precision or
Personalised Nutrition?




We have different aims/ ambitions

.2




We have different likes and dislikes
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Individual barriers and facilitators for dietary change







Deprivation drives obesity risk in children in the UK
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E Mean annual change in life expectancy
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Challenges for Precision and Personalised Nutrition

v" Be more accessible

For the
individual

v' Be more attractive and acceptable -

v" Motivate and create opportunity

v' Have greater reach
v Be more affordable and cost effective L

v Be sustainable




Personalised Nutrition approaches can improve
dietary intake
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Review of Randomized Controlled Trials
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Systems approaches for more effective Precision
and Personalised Nutrition

Participant =
characteristics

Barriers &
facilitators

Personalised
or Precision
Nutrition

—

etc.




Summary

We all differ in many different ways

Genetic factors explain some of those inter-individual differences
Other relevant biological factors include epigenome and microbiome

Psychological (and sociological) factors are likely to be critical in
implementing effective Precision and Personalised Nutrition strategies that
Improve public health

Future developments of Precision and Personalised Nutrition should
include greater focus on individual aspirations, barriers and facilitators and
should address inequities
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