
Nutrition and healthy ageing: towards 
the development of personalised 

interventions

John Mathers



Kirkwood TBL (2008) Nature 451, 644-647

The good news 



Ageing is major determinant of chronic 
disease and disability



Murray CJ et al. (2013) Lancet 381, 997-1020

Poor diet and physical inactivity 
account for much DALYs in UK

DALYs = Disability-
adjusted life years

One DALY = one lost year 
of healthy life



Image from http://www.incite.ws

To wards healthier eating patterns –
the challenge of behaviour change



Changing eating patterns is difficult

 Effects are usually modest

 Changes are difficult to sustain

 Optimistic bias means that people are resistant to change



Personalised nutritionOne size fits all

Potential for personalised nutrition



This project has received funding from the European Union’s Seventh Framework Programme
for research, technological development and demonstration. (Contract n°265494)

The Food4Me study pan-European 
personalised nutrition intervention study 



Why and how for 
personalised nutrition?

 Designed according to key characteristics of individual 
participants e.g. 

 Socioeconomic characteristics
 Health status
 Food preferences…

 Need to collect relevant information about individual 
participants

 More “personalised” means more complexity

 Digital approaches
Celis-Morales C et al. (2015) Proc. Nutr. Soc. 74, 130-138



Personalised nutrition using 
digital approaches

Advantages:

 Manage complexity

 “Built in” behaviour change techniques

 Reach and scalability

 Cost-effectiveness

 May ↓ inequalities

 Convenience
Celis-Morales C et al. (2015) Proc. Nutr. Soc. 74, 130-138



Research questions

Is personalised nutrition advice more effective
than general healthy eating guidelines?

Is phenotypic or genotypic 
information more effective than 

diet-based advice alone? 
Is the internet a 

successful delivery 
method?



Introduction

Diet-gene interactions influence  
health

Genetic information may:
1. Identify the “right” diet for you and me (personalisation) 
2. Motivate us to adopt healthier eating patterns



Study design



Study design

 Randomised Controlled Trial (RCT)

 European adults

 Recruitment target (1540)

 4 Treatment groups

 Internet-delivered intervention

 Intervention lasted 6 months



Randomised to 4 treatments

Level 0: Generic dietary advice (Control)

Level 1: Personalisation based on DIETARY 
analysis

Level 2: Personalisation based on DIETARY + 
PHENOTYPIC analysis

Level 3: Personalisation based on DIETARY + 
PHENOTYPIC + GENOMIC analysis



Introduction

Generic advice for Level 0

 Vegetables and fruits

Wholegrains

 Fish

 Dairy products

 Red meat

 Type of fat

 Salt



Levels 1 – 3: Personalised 
nutrition advice

Personalised nutrition advice:

 Delivered in participant’s baseline report and at Month 3.

 Identified 3 food-based goals. 

 Goals were selected by ranking dietary (+ phenotypic + 
genotypic) risk markers 

 Risk status shown as red, amber or green – see below



Collection of phenotypic data .2

• 2 Dry Blood Spot Card (DBS)

• 10 blood circles filled (150µl blood)

• DBS cards posted back to Study Centre

• 35 metabolic & nutritional markers 

measured (Glucose, Cholesterol, 

Carotenoids, Vitamin D, Fatty acids…)

Metabolic and nutritional markers 

Instruction for all measurements provided in video and 
printed formats



• Buccal cells collected at home for 
DNA extraction

• 32 nutrient-related genetic variants 
genotyped for the Food4Me Study

• Personalised nutrition advice 
based on 5 nutrient-related genetic 
variants

Collection of genomic data

Genetic markers 

Instruction for all measurements provided in video and 
printed formats



Generating personalised 
nutrition advice
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Sedentary Lightly Active Active

Check Glucose levels? Check Glucose levels? Check Glucose levels? 

FTO (rs9939609)

Body weight

Check Physical Activity level?

Carriers of the Risk Variant (AA or TA) 

Check BMI

Normal Waist Circumference 

Underweight (BMI <18.5 kg.m2)
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Check cholesterol levels? Check cholesterol levels? Check cholesterol levels? Check cholesterol levels? Check cholesterol levels? Check cholesterol levels? Check cholesterol levels? 

<6.1 6.1 to 7.0 >7.0 <6.1 6.1 to 7.0 >7.0 <6.1 6.1 to 7.0

M
es

sa
ge

N
o

L3
.1

.0
09

M
es

sa
ge

N
o

L3
.1

.0
10

M
es

sa
ge

N
o

L3
.1

.0
11

M
es

sa
ge

N
o

L3
.1

.0
12

M
es

sa
ge

N
o

L3
.1

.0
13

M
es

sa
ge

N
o

3.
1.

01
4

Check cholesterol levels? Check cholesterol levels? 

M
es

sa
ge

N
o

L3
.1

.0
01

M
es

sa
ge

N
o

L3
.1

.0
02

M
es

sa
ge

N
o

L3
.1

.0
03

M
es

sa
ge

N
o

L3
.1

.0
04

M
es

sa
ge

N
o

L3
.1

.0
05

M
es

sa
ge

N
o

L3
.1

.0
06

M
es

sa
ge

N
o

L3
.1

.0
07

M
es

sa
ge

N
o

L3
.1

.0
08

M
es

sa
ge

N
o

L3
.1

.0
27

M
es

sa
ge

N
o

L3
.1

.0
21

M
es

sa
ge

N
o

L3
.1

.0
22

M
es

sa
ge

N
o

L3
.1

.0
23

M
es

sa
ge

N
o

L3
.1

.0
24

M
es

sa
ge

N
o

L3
.1

.0
25

M
es

sa
ge

N
o

L3
.1

.0
26

M
es

sa
ge

N
o

L3
.1

.0
15

M
es

sa
ge

N
o

L3
.1

.0
16

M
es

sa
ge

N
o

L3
.1

.0
17

M
es

sa
ge

N
o

L3
.1

.0
18

M
es

sa
ge

N
o

L3
.1

.0
19

M
es

sa
ge

N
o

L3
.1

.0
20

324 possible pieces of personalised nutritional advice

Algorithms for decision trees

Gene (SNP) (2)
Body weight (3)

Waist (2)
Physical activity (3)

Glucose level (3)
Cholesterol levels (3)



Research question .1

Is personalised nutritional advice 
more effective than the conventional         

‘one size fits all’ approach?

Celis-Morales C et al. (2016) Int J Epidemiol. 
PMID: 27524815.



Research question .2

Is personalisation based on phenotype 
or genotype more effective than 
personalisation based on diet alone?

Celis-Morales C et al. (2016) Int J Epidemiol. 
PMID: 27524815.



Changes in Energy 
intake at month 6 

Control 
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(L0)
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Nutrition 
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Level 2
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+
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Genotype 



Changes in Red Meat  
intake at month 6 
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Changes in Healthy 
Eating at month 6 

Control 
Group 
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Nutrition 

Group
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Take home messages

Personalised 
nutrition 

works

Internet-based 
delivery is 
effective

No added 
advantage of 
phenotypic or 

genetic information 



Introduction to the LiveWell
Programme: pilot study

John Mathers



Context for project

Can we help people to age better ?



• AIM 1: Develop and pilot 
pragmatic interventions
to promote health and 
well-being in later life

• AIM 2: Develop tools to 
measure healthy ageing

Our Aims



Retirement as the 
“window of 

opportunity” for 
interventions



Overview of methodology

Evidence from 
Systematic 

Reviews

Participatory 
co-design

Creativity and 
innovation

Web-based 
intervention 

platform O'Brien N et al. 
(2016) J Med Internet 
Res. 18(8):e210.



Assembling the evidence
Systematic reviews of what works!



Working together to develop the 
intervention: co-design workshop

O'Brien N et al. (2016) J Med Internet Res. 
18(8):e210.



Interventions that make a real 
difference are likely to be...

Stratified 

Scalable

Sustainable



Development of intervention platform



Our digital intervention platform

Physical 
activity Diet

Social 
connections



From theory to practice
Scientific 

underpinning

Intervention 
design

Pilot study

Full-scale trial



Aims of LiveWell pilot study

1. To evaluate the feasibility and acceptability

of the                       intervention  

2. To pilot trial procedures

Lara J et al. (2016) PLoS One. 
11(7):e0159703.



Where we worked
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Participant recruitment via employers



Taking part in the pilot study – the 
intervention

2 months

Final 
measurements 

Interview with 
Ben Heaven

or



Intervention group - LEAP

Mediterranean 
diet



What did we measure?
1. Recruitment and retention in study

2. Experiences of participants

3.  Use of website

4. Behaviours: diet and physical activity

5. Markers of Healthy Ageing



Who joined the pilot study?
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93% of participants completed the 
study!!

Lara J et al. (2016) PLoS One. 
11(7):e0159703.



Summary
 Nutrition is a major modulator of ageing process

 Changing eating patterns is challenging

 Personalised nutrition may improve motivation and induce 
bigger, more sustainable, changes

 Internet (digital) approaches are effective in engaging 
participants and delivering personalised nutrition

 Retirement transition may be window of opportunity for 
nutritional interventions  
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