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State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
* Dietary Recalls
* Food Frequency Questionnaires (FFQ)
» Multiple-day Food Records

« Specific Food Questionnaires
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State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
* Dietary Recalls

In-depth “unannounced” interview that collects
detailed information on all foods and beverages
consumed by a participant during the previous 24
hours.
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State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
* Dietary Recalls
» Food Frequency Questionnaires (FFQ)

Report of the frequency of consumption and portion
size of X items over a defined period of time.
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State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment

* Food Frequency Questionnaires (FFQ)

. on average,
s Mark your usual serving size as small, medium orlarge.

* Rlargo

EXAMPLE: Ths porson ato s
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State of the art - IT solutions for Personalised Nutrition

OSCREEN 0 FFQ

1. Nutrition assessment

 Food Frequency Questionnaires (eFFQ)
VioScreen/VioFFQ User’s Guide

‘Cereals and Breads

‘Coreals and Breads

Each selected food, in this

case any one of the

‘Standard cooked corsal? mentioned cooked cereals,

Such 2 croam of het, nstant o cuick-cooking cemea, cream of e, git, Malt-O-Vear / displays its own individual
LIS o L I o e LI screen for selecting the

frequency and portion size.

How often did you sat Bock  Next

Usual portion size?

172 cup (smal bowt) 1 cup (rogular bow) 142 cups (1arge bowl) 2cup

If an error is made in
selection, the question can
be skipped completely.

Sxipthis auestion (0 rmaty ex) ==

State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
« Dietary Recalls
» Food Frequency Questionnaires
* Multiple-day Food Records

A food record or food diary is a detailed description of
all foods and beverages consumed over a period of
three to seven days.




State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
* Dietary Recalls
» Food Frequency Questionnaires
» Multiple-day Food Records: IT Tools
- Web Food Diaries

intelli-Diet

it thinks, you eat

www.intelli-Diet.com

intelli-Diet | Version 2.2.2 (21112013.1) Q NIMGenetics
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State of the art - IT solutions for Personalised Nutrition
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Previous Preferenceso Finish

‘Water Tracker ‘Add Glasses
SO —
Protein TCarne T Fat T Veggies

(tj Modify Meal Reminders | ¥ ¥ R o W ¥

2 Modify Profile

¥ Beans
Modify Food Preferences
() ity Breakfast B Beet, ean
O Egg or egg whites > N
W) Tlarge 6gg o 6 6gg whites (1 cup) * 4l Cheese, any, low-fat )

Advanced Options
| Milk, skim, 1%, or 2%
Toup

J

o Frequently Asked Questions \g Cheese, cottage, lo...
(] - F‘e/;eal, whole-grain or br...
)

£ Chicken breast, bo...

@ Avout intelli-Diet

[] W Papaya

/2 medium or 1 cup cubes

AM Snack

0] © Bagel oo whole whest A Crab, fresh or cann...

Chicken, deli sliced

& Clams, tresh or can...
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Egg or egg whites
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State of the art - IT solutions for Personalised Nutrition

1. Nutrition assessment
* Dietary Recalls
» Food Frequency Questionnaires
» Multiple-day Food Records: IT Tools
- Food Diaries

- Food Scan Apps - Input: Photos, BarCodes, etc.

PR -

Q Snap Your Meal
Select the restaurant where you are dining
Chichen And Rice

dailydburn
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Why IT solutions for Personalised Nutrition?

1. Nutrition assessment
* Dietary Recalls
» Food Frequency Questionnaires
» Multiple-day Food Records: IT Tools
- Food Diaries

- Food Scan Apps - Input: Photos, BarCodes, etc.

PIPAS SIN sp
INGREDIENTES: PIPas ¢ o
caoucmaniztsaens |
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Why IT solutions for Personalised Nutrition?

Yatekomo Pollo

Energia Grasas Grasas Azicares  Sal
Marca: saturadas

Gallina Blanca 28200 13009 7109 190g 230g
keal1179,0

100g 310,009 %IR/VRN*

Valor 88,00 282,00
| KGal36B00  Keallf79,00  1414%
kJ/

- energético
Descubre los nuevos y exdticos fideos orientales sabor kI

pollo. Del lejano oriente, directo a tu casa. iListo en solo Grasas 4,009 13,00 19%
3 minutos!
de las cuales ,
dotas cud 2,309 7,109 36%
Hidratos de
Hdrenos 11,009 35,009
& ingredientes > | delorcues oag 100 2
Gmenaia 0709 230
9% Informacién nutricional v
Proteinas 1,609 5,009
sal 0,76g 2,30g 39%

Energla Grasas Grasas Azicares  Sal

e b i e “Ingesta de Referencia/Valor de Referencia de

keal1179.C Nutrientes de un adulto medio (8400 kJ/2000 kcal )

Nimero de raciones por envase: 1
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Why IT solutions for Personalised Nutrition?

Food Scanner Horizon Prize

https://www.youtube.com/watch?v=v0Ouggsj4Ars

If labels are not enough...

QRICTches

Why IT solutions for Personalised Nutrition?

Tellspec
http://tellspec.com/howitworks/

Q NiMGenetics

Why IT solutions for Personalised Nutrition?

Scio
https://www.consumerphysics.com/myscio/order/

Q NIMGenet\cs




Why IT solutions for Personalised Nutrition?

Foodscan + Metabolic biomarkers:

Discover yourself

Information is Power
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Why IT solutions for Person

alised Nutrition?

+ Metabolic biomarkers:

Normal Borderline
Antioxidants

High Need Supplementation
for High Need

Vitamin A / Carotenoids
e )
(Gaamin 1 ocommeros )

C oo )

CoQ10

B-Vitamins |

[

Thiamin - B1

Ribofiavin - 82

(_Nacn-ss ]

Pyidoxine - 86

Biotin - B7

Folic Acid - BO
Cobalamin - 812

Minerals [

Magnesium

Caee )

Molybdenum

::: Zinc - Dose =30 mg

Vitamin D

Vitamin D-Dose = 4000 1U

SR

Why IT solutions for Personalised Nutrition?

1. Nutrition assessment
2. Personalised recommendations

Based on Nutrition assessment + metabolic &
metagenomic markers

Measure personal Predict personal
features for 800 people glycemic responses
¥ i
vaomome@ vt t
N/ i i

/

Blood tests (1)

5l
Personalized Nutrition

Anthropometrics ({8 Predictor

Food diary

N\

i bt i
Design personalized diet
to lower glycemic responses

Source: Personalized Nutrition by Prediction of Glycemic Responses. = 2
Zeevi et al. Cell 163, 1079-1094, November 19, 2015 \Q NIMG‘O”OJ“CS

Why IT solutions for Person

alised Nutrition?

1. Nutrition assessment

2. Personalised recommendations

Based on Nutrition assessment + genetic (GxE),

metabolic and metagenom

Measure personal
features for 800 people

Omic data

o,
Z

Microbiome
Blood tests
Questionnaires
Anthropometrics

Food diary

)

W\

ic markers

Predict personal
glycemic responses

J? ‘,‘i?
&

Personalized Nutrition
Predictor

i t t i
Design personalized diet
to lower glycemic responses

Modified from: Personalized Nutrition by Prediction of Glycemic <
Responses. Zeevi et al. Cell 163, 1079-1094, November 19, 2015 \9 NIMGenetics

Why IT solutions for Personalised Nutrition?

1. Nutrition assessment
2. Personalised recommendations

Based on Nutrition assessment + genetic (GxE),
metabolic and metagenomic markers

Why IT solutions for Personalised Nutrition?

1. Nutrition assessment

2. Personalised recommendations

3. (Machine) Learning from Genetic background +
Environment-Nutrition and Health Outputs

I

SOFTWARE

DEEP LEAI

&=

SUPERCOMPUTER

RNING
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Why IT solutions for Personalised Nutrition?

1. Nutrition assessment
2. Personalised recommendations

3. (Machine) Learning from Genetic background +
Environment-Nutrition and Health Outputs

IT for Personalised Nutrition is not one-
directional knowledge, but bi-directional

upf. Universi

Computation

al and

mobile based solutions
in personalised nutrition

Effectiveness and limitations

Dr. David de Lorenzo
Director - Personal Genomics Area

() NIMGenetics

. New Integrated Medical Genetics

Associate Professor

Universitat
upf Pompeu Fabra

Barcelona




Limitations and Current Challenges

Two main current applications:

1. Describe intake distributions (define needs, both
at population and individual level)

Truo Bxposure

2. Estimate Diet-Health relationships

() NIMGenetics

Limitations and Current Challenges

Limitations of FFQ
1. Cognitively challenging
2. Affected by recent diet
3. Finite food list
4

. Lack of detail: assumptions required in converting
to nutrient and food group intake

Q NlMGenellgs
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Limitations and Current Challenges

Limitations of FFQ
1. Cognitively challenging
2. Affected by recent diet
3. Finite food list
4

. Lack of detail: assumptions required in converting
to nutrient and food group intake

5. BUT Inexpensive, and very easy to implement
through web applications.

Limitations and Current Challenges

Limitations of Dietary Recalls (24 h recalls)

1. Less cognitively challenging (relies on short- term
recall)

2. Rich detail & fewer assumptions required in
converting to nutrient and food group intake

3. Aims to capture recent diet -> Need more than
one to assess usual intake

4. Expensive to collect and code

9 \NlMGQ.neE,‘QS

Limitations and Current Challenges

Limitations of Dietary Recalls (24 h recalls)

1. Less cognitively challenging (relies on short- term
recall)

2. Rich detail & fewer assumptions required in
converting to nutrient and food group intake

3. Aims to capture recent diet -> Need more than
one to assess usual intake

4. Expensive to collect and code

5. BUT Computational approaches (web-based
recalls) makes possible this approach at much
lower cost.

() NIMGenetics

Limitations and Current Challenges

Limitations of Food Records

1. Less cognitively challenging (does not rely on
memory)

2. Aims to capture current diet (often over several
consecutive days)

3. Rich detail -> fewer assumptions required in
converting to nutrient and food group intake

4. Recording may affect intake (reactivity)

5. Expensive to code

() NIMGenetics

Limitations and Current Challenges

Limitations of Food Records

1. Less cognitively challenging (does not rely on
memory)

2. Aims to capture current diet (often over several
consecutive days)

3. Rich detail -> fewer assumptions required in
converting to nutrient and food group intake

4. Recording may affect intake (reactivity)
5. Expensive to code

6. BUT Computational approaches, such as food
record apps on mobile phones that may reduce
much of the manual coding required.
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Limitations and Current Challenges

Challenges to estimate usual intake

1. Self-report instruments used to assess usual
dietary intake are affected by several types of
measurement error — If we ignore this error, our
results may be biased

2. Using observed rather than true intake can
lead to erroneous conclusions

Single-dayintake

—— 2.daymeanintake

—— Usualintake

Density

Q NMGenetics

Intake




Limitations and Current Challenges

Challenges to estimate usual intake

3. Regression using observed rather than true
intake produces attenuated slope estimate and
loss of power to detect relationship between a
dietary exposure and an outcome

Outcome
4 e

* Usual Intake
+ Observed Intake

o
Intake
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Limitations and Current Challenges

The structure of measurement error
Rj=Bo+ BT+ u;+ e

Constant additive Random error
error
Intake-related 7y
bi Person-specific
ias )
bias

R = reported intake
T = truth
i=person, j=day
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Limitations and Current Challenges

The structure of measurement error

Rj=Bo+ B4T; +u; + ¢g;

Constant additive Random error
error
Intake-related :
bi Person-specific
ias )
bias

Systematic errors that can be reduced by the use of
Computational (web+app) solutions

Less error means more statistical power
0 NiMGenetics

Perspectives & Ethics

Without -omic markers, use of IT-solutions provide:

- Better estimates of population intake requirements

+ Better regression of nutritional factors and health
effects at population level

With -omic markers, use of IT-solutions provide:

- Better estimates of individual intake requirements

« Better regression of nutritional factors vs health
effects

Analysis of the interaction Nutrient intake, omic
markers & other environmental values (by machine
learning) allows the elaboration of precise
personalised nutritional recommendations
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Perspectives & Ethics
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Perspectives & Ethics

Ethical considerations

1. Complex systems biology: Genes implicated in different
diseases with unwanted information - ApoE.

2. The results may have implications not only for the person
who is being analysed, but also for genetically related
family, raising questions about the sharing of the
information with the patient’s families.

3. In addition, a genetic test is always a potential paternity
test.

4. There is growing concern about the best way to ensure
that the results of a genetic test be kept confidential, and
how to avoid discrimination based on genetic information.
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