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IT solutions for Nutrition Assessment

1. Nutrition assessment
* Dietary Recalls
* Food Frequency Questionnaires (FFQ)
» Multiple-day Food Records
* Specific Food Questionnaires
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IT solutions for Nutrition Assessment

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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IT solutions for Nutrition Assessment

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
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IT solutions for Nutrition Assessment

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.
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IT solutions for Nutrition Assessment

About  Opensource | Digtary recall

Welcome.t

Intake24 is an open source self-completed

e-pass 24-hour recall, The online system
imilar data quality to interviewer-led recalls at
a significantly lower cost,

computerised dietary recall system based on i

Try ademo »
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IT solutions for Nutrition Assessment

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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IT solutions for Nutrition Assessment

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
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IT solutions for Nutrition Assessment

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.
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IT solutions for Nutrition Assessment
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IT solutions for Nutrition Assessment
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VioScreen/VioFFQ User's Guide
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Each selected food, in this

case any one of the

Sants coomes corwu mentioned cooked cereals,

7 s e i T e R displays its own individual
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frequency and portion size.
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If an error is made in
selection, the question can

be skipped y.

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.
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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
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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, may reduce much
of the manual coding required.
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State of the art - IT solutions for Personalised Nutrition

intelli-Diet

i thinks, you eat

www.intelli-Diet.com

intelli-Diet | Version 2.2.2 (21112013.1)
©2010 - 2013 Barmacuda Partners LLC. All ights reserved.
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State of the art - IT solutions for Personalised Nutrition
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Food Diaries: e.g. Fat Secret

All the tools to achieve your diet goals.
[/] ]
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+ Social Network

+ Photo-calories automatic calculation (yesterday’s
update)

Food Diaries: e.g. Fat Secret
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. hacendado arroz integral con verduras

Arroz Integral con Verduras (Hacendado)

hacendado arroz integral con

verduras It was chicken curry...
i (missed the chicken)
hacendado escalivada
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Food diaries IT solutions in personalised nutrition
50 © Diary o Web App q e
1. IT solutions for Nutritional Assessment
2 Adherence to a Smartphone Application for 2. Challenges in Nutrition
S 38 Weight Loss Compared to Website and Paper i X .
- Diary: Pilot Randomized Controlled Trial 3. Challenges in Personalised Nutrition
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Challenges in Nutrition Food Scan, Type | (Barcodes Scanner)
. . Yatekomo Pollo
Challenges to estimate usual intake — el (Gt 3..:‘;“.,‘
. . Gallina Blanca o ool fhod
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 TR R

biased
Ry SRS ©)
Constant additive | [ Random error
error ‘

Intake-related - Person-specific
bias k
bias

Systematic errors that can be reduced by the use of
Computational (web+app) solutions
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Food Scan, Type Il (Real Scanner)

Food Scanner Horizon Prize

https://www.youtube.com/watch?v=vOuggsj4Ars

Do we really know what we eat?
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Why IT solutions for Personalised Nutrition?

Tellspec
http://tellspec.com/howitworks/
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Why IT solutions for Personalised Nutrition?

Scio

https://www.consumerphysics.com/myscio/order/
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Why IT solutions for Personalised Nutrition?

Let’s say a scanner tells me how many grams of
sugar my fruit contains, or what the alcohol
percentage of a drink is. So what?

It won’t change my behaviour and dietary habits
unless I'm a dietitian and understand what the
data means, and how it can be acted upon.
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Example of app that changes habits...

% Cardiogram users getting 30 or more minutes of exercise per day

Why IT solutions for Personalised Nutrition?

Food scanners will need to progress similarly to
wearable health trackers — move from raw data
to automated analysis and smart suggestions to
the user.

But... How?

Second part:
IT solutions for Personalised Nutrition
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Challeng_;es in Personalised Nutrition

Food scanners will need to progress similarly to
wearable health trackers — move from raw data
to automated analysis and smart suggestions to
the user.

But... How?
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Challenges in Personalised Nutrition

+ Metabolic biomarkers:

Normal Borderline High Need Supplementation
Antioxidants for High Need
Viarmin A | Carupinoids )
( Viamin C )
([Venran € 1 Tocophersis )

( Coatd )
B-Vitamins

Challeng_]es in Personalised Nutrition

+ Metabolic biomarkers:
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Challenges in 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
Miccatome .{] 4 ? q ?
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10 lower glycemic responses

Source: Personalized Nutrition by Prediction of Glycemic Responses. N|MC enetics
Zeevi et al. Cell 163, 1079-1094, November 19, 2015 . 9 enct CS

Challenges in Personalised Nutrition

Summary
- Continuously monitoring glucose levels in an 800-person cohort

- Measured responses to 46,898 meals, and found high variability
in the response to identical meals, suggesting that universal
dietary recommendations may have limited utility.

- Devised a machine-learning algorithm that integrates blood
parameters, dietary habits, anthropometrics, physical activity, and
gut microbiota measured in this cohort

- Accurately predicts personalised postprandial glycemic response
to real-life meals (validated in an independent 100-person cohort).

- Ablinded, randomized controlled dietary intervention based on this
algorithm resulted in significantly lower postprandial responses.

Source: Personalized Nutrition by Prediction of Glycemic Responses. NIMGenet
Zeevi et al. Cell 163, 1079-1094, November 19, 2015 " 9 2enetics

Challenges in Personalised Nutrition

1. Nutrition assessment
2. Personalised recommendations

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

| £} Log in with Facebook
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Challenges in Personalised Nutrition

1. Nutrition assessment
2. Personalised recommendations

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

1. Nutrition assessment
2. Personalised recommendations

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

DEEP LEARNING

Challeng_;es in Personalised Nutrition

« IT for Personalised Nutrition makes possible not
one-directional knowledge, but bi-directional.

1 Yoot

+ The coming-of-age of Personalised Nutrition will
arrive with N=1 studies, thanks to IT solutions.




Conclusions, Part I

Use of IT-solutions in Nutrition provide:
- Better estimates of population intake requirements

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

Use of IT-solutions in Personalised Nutrition
provide:

+ Better estimates of individual intake requirements

+ Better regression of nutritional factors vs health
effects

Conclusions, Part Il

+ A good lifestyle tracker should accurately determine
my food ingredients, and compare the data to my
lifestyle, dietary choices, and my genomic
background.

+ Given how different we all are genetically, so far pure
luck and experience have alerted us to these
differences.

+ BUT, eating should be a conscious process where we
know what we eat, and know what we should eat for
optimum health.

+ Afood scanner, supported by a smart (machine
learning) application could fill this place.
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) 1. Complex systems biology: Genes implicated in different
" d“i-. b h diseases with unwanted information - ApoE.
Alles, was dein Korper braucht
RLUT P Potential problem given that the use of IT solutions imply scarce
: 7 : (if any) contact with health professionals.
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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.

Potential problem specifically with the use of IT solutions, since
it makes easier the sharing of genetic information without
viewing restrictions.
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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.

Potential problem when sharing variants, publicly or in the
intimacy (family)
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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.

Potential problem of hacking genetic information (possible)
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