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Eur Heart J . 2021 Sep 7;42(34):3227-3337.

MetS

2-fold increase in cardiovascular outcomes

1.5-fold increase in all-cause mortality

Lancet Child Adolesc Health. 2022.  Mar;6(3):158-170

Diabetes Res Clin. Pract. 2022.  Jan;183:109119. 

Curr Hypertens Rep. 2018. Feb 26;20(2):12.

2-8% 4-8% 12-35%
25.8 mill.

Childrens

35,5 mill.

Adolescents

1 billion

Adults

Obesity / Overweight

650 million

1.9 BILL. 

 Metabolic Syndrome (MetS)

AHA

Circulation 2023.



Introduction
Hypothesis and 

Objectives
Material and 

Methods
Results and 
Discussion

Conclusion

 Global Burden of Cardiovascular Diseases and Risks Collaboration, 1990-2021

Remember: One DALY represents the loss of the equivalent of one year of full health J Am Coll Cardiol. 2022 Dec, 80 (25) 2372–2425



Introduction
Hypothesis and 

Objectives
Material and 

Methods
Results and 
Discussion

Conclusion

 The exposome and health: Where chemistry meets biology

Vermeulen, et al. 2020 Jan 24;367(6476):392-396. 
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Lancet 2019; May393: 1958–72

 Health effects of dietary risks: 195 countries, 1990–2017: A systematic Analysis for the 

Global Burden of Disease Study.
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Lancet 2019; May393: 1958–72

 Health effects of dietary risks: 195 countries, 1990–2017: A systematic Analysis for the 

Global Burden of Disease Study.
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 Dietary patterns

Analysis in Nutrition Research 2019. Chapter 4 - Dietary Pattern Analysis: p75-101. 

Mediterranean Diet

Planetary Health Diet

Dietary Guidelines for Americans





Humana

PlanetaAnimal
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 Plant-based Diet Indexes (PDIs)

High plant food intakeLow plant food intake

High healthy plant food intake

Low unhealthy plant food intake
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High unhealthy plant

High unhealthy plant food intake

Low healthy plant food intake
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Low unhealthy plant food intake
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Overall PDI

Healthful PDI

Unhealthful PDI

PLoS Med . 2016 Jun 14;13(6):e1002039
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Healthy plant foods Less healthy plant foods Animal foods

• Whole Grains

• Fruits

• Vegetables

• Legumes

• Nuts

• Vegetable Oils

• Tea and Coffee

• F & V juices

• Refined grains

• Potatoes/fries

• Sugar sweetened

beverages

• Sweet and desserts

• Animal fat

• Dairy

• Eggs

• Fish or seafood

• Meat

• Miscellaneous

 Categories of PDIs 

PLoS Med . 2016 Jun 14;13(6):e1002039
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NOT ALL PLANT-BASED DIETS ARE 

HEALTHY

PLoS Med . 2016 Jun 14;13(6):e1002039

J Am Coll Cardiol. 2017 Jul 25;70(4):411-422. 

Three cohorts:

Nurses’ Health Study (NHS)

Nurses’ Health Study 2 (NHS2)

Health Professionals Follow-Up Study (HPFS)

≈ 200,000 participants

T
2
D

 PDIs and Incidence of Type 2 Diabetes/ Risk of Coronary Heart Disease in US Men and Women

C
H
D
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Diabetologia . 2022 Jul;65(7):1119-1132

+

-

 Plasma metabolite profiles related to plant-based diets and the risk of type 2 diabetes
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 Plant-Based Foods

Fiber

Vitamins and 

Minerals.

Phytochemicals

J Agric Food Chem . 2011 May 11;59(9):4331-48
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Food Funct . 2019 Feb 20;10(2):514-528.

 Phytochemicals
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 Review 

Adv Nutr 2021;12:1781–1801

FFQ / 24-HDRs

Biological samples
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Potential properties of polyphenols related to cardiovascular health

 Antioxidant

 Anti-inflammatory

 Anti-obesigenic

 Anti-carcinogenic

 Anti-diabetics

 Anti-microbial

Food Funct . 2019 Feb 20;10(2):514-528.
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Food Funct . 2019 Feb 20;10(2):514-528.

 Polyphenol metabolism in the colon and metabolite absorption

Do not forget interindividual variability, external factors (sex, age, BMI, others)

lactase phlorizin hydrolase
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 Schematic representation of the mechanisms of action responsible for the effects of microbiota-

derived dietary metabolites on intestinal permeability.

Annu. Rev. Nutr. 2021.41:433-454

J Agric Food Chem . 2020 Feb 19;68(7):1780-1789.
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We hypothesized how better adherence to certain plant-based
dietary patterns, and theoretically with higher amount of (poly)phenol-
rich foods, could have a beneficial effect on cardiometabolic factors and
metabolic syndrome.

To study adherence to a (poly)phenol-rich dietary pattern and its
association with health outcomes in participants of the DCH-NG MAX sub-
cohort of the DiGuMet project.

Adherence to a healthy dietary pattern could have

protective effects on cardiometabolic risk and the

development of chronic noncommunicable diseases.
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1. To analyze the interconnection and current challenges of the four pillars of the food system, 
from a psychological perspective. (Manuscript 1)

2. To review the advances in polyphenols research which have been conducted in Chile, with a
focus on (poly)phenol-rich foods and health-related outcomes. (Manuscript 2)
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3. To evaluate the association between whole grain consumption and cardiometabolic risk factors in 
adults from the Chilean National Health Survey 2016-2017. (Manuscript 3 – Pre-training)

4. To analyze the association between a healthy eating score with depression in older adults from 
the Chilean National Health Survey 2016-2017. (Manuscript 4 – Pre-training)
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5. To descriptive analysis of dietary intakes of all individual (poly)phenols and total intake per
class and subclass by meal event, and to identify their main food sources using 24-HDRs in
the subcohort MAX from the DCH-NG. (Manuscript 5)

6. To compare the flavonoid intakes using different methods based on USDA and Phenol Explorer

databases in participants from subcohort DCH-NG MAX. (Manuscript 6)
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7. To analyze the relationships between (poly)phenol intakes using 24-HDRs and cardiometabolic
risk, with a longitudinal design using DCH-NG MAX subcohort. (Manuscript 7)

8. To analyze the associations between plant-based dietary patterns (based on 24-HDRs),
cardiometabolic risk, and metabolomic profiles (based on plasma), with a longitudinal study
design of the MAX sub-cohort. (Manuscript 8 – Accepted)
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 Study design – Observational studies

1. Chilean National Health Survey (CNHS) 

2. Diet Cancer Health – Next Generations 

(MAX study)

Joint Programming Initiative - A Healthy Diet for a Healthy 

Life (JPI HDHL)
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 Chilean National Health Survey1

Area Description

Responsible institution Ministry of Health, Dept. of 

Epidemiology, Chilean government.

Executing institution PUC (Pontificia Universidad Católica de 

Chile)

Design Cross-sectional population survey

Population Individuals with ≥ 15 years, Chilean or 

foreign residents in all regions of Chile

Representative National, regional, urban/rural

Application mode Interview – tablet

(trained interviewer and nurse)

Sample size 6233 participants

Laboratory measurements 25

Anthopometrical measurements 3 (weight, height, circumference waist)

1 Free available survey database: https://www.gob.cl/ministerios/ministerio-de-salud/  



The Diet, Cancer and Health – Next Generations cohort  (DCH – NG)

N = 255,608

Participants 

N = 44,869

Invited by letter 

N = 183,764

Non-Participants 

N = 138,895

DCH – NG

N = 39,5541

Invited to participate

DCH – NG MAX

N = 7202

DCH – NG MAX

N = 676

Baseline3
 N = 648

6 months3
 N = 406

12 months3
 N = 382

Baseline, 6 and 12 months

N= 301

Excluded the participants who did not 

have any 24-HDR (N=48) 

Baseline  N = 624

6 months  N = 380

12 months  N = 349

Participants with complete 

plasma metabolomics data

Baseline, 6 and 12 months

N= 287

Figure: Subcohort MAX. 1 completed  FFQ, 

lifestyle questionnaire and the study center 

assessment. 2 validation sub-study that 

included 24 HDRs and re-visit the center at 

6 and 12 months after the baseline. 314 

participants had only twelve months of 

dietary data, 8 participants had six months 

of dietary data and 6 participants with both 

days (six and twelve months). Only the 

dietary data of yesterday 24-hour diet 

recalls were included.

 Flow chart of participants from DCH-NG1

1 Eur J Epidemiol . 2022 Jan;37(1):117-127.
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24-HDR

MAX ≈ n:720

24-HDR 24-HDR

 Study design and 

data collection
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Source Database Description Website/Book

Denmark FRIDA Danish national food database https://frida.fooddata.dk/

Sweden Livsmedelsverket Swedish national food database https://www.livsmedelsverket.se/en

United States USDA American national food database https://fdc.nal.usda.gov/

United Kingdom McCance and

Widdowson's

English national food database Edition of McCance and Widdowson's

The Composition of Foods (MW 6 & 7)

Myfood 24 Marcas de productos

alimenticios

Brand database in the English

Myfood24 database

https://www.myfood24.org/

 Web/App-online

 1600 Food items

 Portion images

 Recipe builder 

 24 HDRs
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FFQ (474 ítems) / 24-HDRs (1670 ítems) 

 Program/software for the evaluation of (poly)phenol intake from dietary surveys1

1 Software published in digital repository  http://diposit.ub.edu/dspace/handle/2445/187698)



Health

Plant Foods

Less Health

Plant Foods

Animal

PDI + + -

hPDI +* -* -

uPDI - + -

Introduction
Hypothesis and 

Objectives
Material and 

Methods
Results and 
Discussion

Conclusion

*Example 1 (positive)

Individuals with the highest intake quintile for fruit 

consumption received a score of 5.

*Example 2 (reverse)

Individuals with the highest intake quintile for SSB 

consumption received a score of 1.

Positive score (+): 

Q1=1, Q2=2, Q3=3, Q4=4 y Q5=5

Reverse score (-): 

Q1=5, Q2=4, Q3=3, Q4=2, Q5=1

 Plant-Based Diet Indexes (PDIs)

Characteristics

 Mean dietary intakes

 Three versions and categories

 18 food groups

 Total score: 

18 pts. (lowest possible score)

90 pts. (highest possible score)

PLoS Med . 2016 Jun 14;13(6):e1002039
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Three or more of its five components according to the International Diabetes Federation (IDF)

definition, AHA, among others.

 WC (> 88 cm in women and > 102 cm in men);

 high serum TG concentration ≥ 1.7 mmol/L;

 reduced serum HDL-C (< 1.3 mmol/L in women and < 1.0 mmol/L in men);

 high blood pressure, SBP (> 130 mmHg) and/or DBP (> 85 mmHg);

 high HbA1c (> 42 mmol/mol) as a biomarker for long-term glycemic control, replacing fasting

plasma glucose1,2

PLUS high hs-CRP as a cardiovascular risk factor (≥ 2.0 mg/L)3,4
1. J Clin Med. 2019;8:1–11.

2. BMC Medicine; 2021;19:1–11.

3. Circulation. 2019. 596–646 p

4. J Am Heart Assoc. 2020;9.

HbA1c 

48  6,5%

42  6,0%

38  5,7%

Metabolic Syndrome
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Objective 1: To analyze the interconnection and current challenges of the four pillars of the 

food system, from a psychological perspective.                                                                   

 Manuscript 1: Perspective 

Lanuza, et al. Obesity 2023 Feb;31(2):302-305.



Lanuza, et al. Obesity 2023 Feb;31(2):302-305.
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 Pillars and key determinants of Food Systems



Mozaffarian & Colleagues, BMJ, 2018.

DOI: https://doi.org/10.1136/bmj.k2392

https://doi.org/10.1136/bmj.k2392




 Manuscript 2: Review  

Objective 2: To review the advances in (poly)phenols research which have been conducted in Chile, 

with a focus on polyphenol-rich foods and health-related outcomes. 
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Lanuza, et al. Food Review International 2021, Dec;6(39):3134-3171



 Summary of the total phenolic content (mg GAE/100 g) by food sources, species, regions of Chile, 

origin and weight expressed.
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Lanuza, et al. Food Review International 2021, Dec;6(39):3134-3171
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Lanuza, et al. Food Review International 2021, 

Dec;6(39):3134-3171

 Summary of study sample, biological activity and potential health benefits by food sources and species.
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Objective 5: To descriptive analysis of dietary intakes of all individual (poly)phenols and

total intake per class and subclass by meal event, and to identify their main food sources

using 24-HDRs in the subcohort MAX from the DCH-NG.

Lanuza, et al. Eur J Nutr . 2023 Feb;62(1):337-350. 
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 Total (poly)phenol/classes median content by meal events in all sample (n=676).

All* 

(mg/day)

Breakfast*

(mg/day)

Lunch* 

(mg/day)

Evening* 

(mg/day)

Snack*

(mg/day)

Drink*

(mg/day)

Total 

(poly)phenols

1164

(722-1731)

201

(63-430)

114

(58-208)

106

(60-179)

191

(62-370)

363

(144-897)

Flavonoids 335

(178-563)

28

(7-94)

15

(4-46)

29

(8-75)

116

(23-246)

54

(1-167)

Phenolic acids 628

(265-1132)

95

(21-312)

54

(25-105)

42

(21-80)

23

(6-103)

228

(47-698)

Stilbenes 0.0

(0.0-1.7)

0.0

(0.0-0.1)

0.0

(0.0-0.1)

0.0

(0.0-0.1)

0.0

(0.0-0.1)

1.7

(0.3-4.0)

Lignans 5

(1-15)

0.1

(0.0-2.0)

0.5

(0.1-7.4)

0.3

(0.1-0.9)

0.0

(0.0-0.1)

0.0

(0.0-0.1)

Other

(poly)phenol class

52

(33-78)

9.1

(3-18)

17

(7-33)

11

(5-18)

2.3

(0.2-8)

4.3

(1-10)

*Median (P25-P75)

Lanuza, et al. Eur J Nutr . 2023 Feb;62(1):337-350. 
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

All

Breakfast

Lunch

Evening

Snack

Drink

Flavonoids Phenolic acids Stilbenes, lignans and others PP.

 Percentage contribution of (poly)phenol classes by all and meal events (n = 676).

Lanuza, et al. Eur J Nutr . 2023 Feb;62(1):337-350. 
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 Total (poly)phenol mean intake from main food groups in 

all sample (n=676). 

Top 5 (Poly)phenols Mean (s.e.)

5-Caffeoylquinic acid 268 (13.4)

4-Caffeoylquinic acid 181 (11.3)

3-Caffeoylquinic acid 152 (9.8)

Proanthocyanidin polymers

(> 10 mers)

113 (5.5)

Ferulic acid 67 (2.8)

Lanuza, et al. Eur J Nutr . 2023 Feb;62(1):337-350. 

Total (poly)phenols mean intake (mg/day)

Nonalcoholic beverages

F
o

o
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ro
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Objective 6: To compare the flavonoid intakes using different methods based on USDA and

Phenol Explorer databases in participants from subcohort DCH-NG MAX.

Lanuza, et al. Front Nutr . 2022 Apr 4;9:873774. 
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Lanuza, et al. Front Nutr . 2022 Apr 4;9:873774. 

 Total flavonoids content by (poly)phenol databases and the methods of estimation used in MAX study.
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Lanuza, et al. Front Nutr . 2022 Apr 4;9:873774. 

 Top food sources by databases and methods used in MAX Study
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Comparison
Intra Class Coefficient 

(ICC) (95% CI)

Kappa

(95% CI)

Spearman´s 

Rho

PE - Total aglycones & 

PE - Total aglycones transformed.

0.99 (0.99-0.99) 0.98 (0.94-0.96) 0.99

PE  - Total aglycones &

PE - Total glycosides

0.97 (0.94-0.99) 0.96 (0.96-0.97) 0.98

PE - Aglycones tranformed &

PE Total glycosides

0.98 (0.84-0.99) 0.96 (0.96-0.97) 0.99

PE - Total aglycones &

USDA - Total aglycones

0.73 (0.70-0.76) 0.89 (0.88-0.90) 0.92

PE - Aglycones transformed. &

USDA - Total aglycones 

0.72 (0.68-0.76) 0.88 (0.87-0.90) 0.91

PE Total glycosides & 

USDA - Total aglycones

0.76 (0.73-0.77) 0.87 (0.86-0.89) 0.91

Lanuza, et al. Front Nutr . 2022 Apr 4;9:873774. 

 Degree of reliability and correlation in continuous and quintiles flavonoid intake estimations by databases and 

methods used.
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Objective 7: To analyze the relationships between (poly)phenol intakes using 24-HDRs and

cardiometabolic risk, with a longitudinal design using DCH-NG MAX subcohort.

Lanuza, et al. Nutr Metab Cardiovasc. 2023 June 33;6:1167-1178. 
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1 All data were computed using generalized linear mixed models. *All (poly)phenol values are mean and standard error (s.e.) adjusted

for age, sex, time origin and energy intake. The data models represent the OR (odds ratios) and CI (confidence interval). n: subjects, k:

measures. MetS, metabolic syndrome. Model 3 adjusted for all covariates in Model 2 plus intakes of saturated FA, polyunsaturated

FA, monounsaturated FA, total sugars, fiber, sodium and total energy; P for trend used the continuous variable of quartiles of

polyphenols. 676: Q1 (k: 359); Q2 (k: 359); Q3 (k: 360); Q4 (k: 358).

 MetS associations by total and quartiles of total (poly)phenol intake and class of (poly)phenol1.

Metabolic Syndrome 

Prevalence 

Quartile 1

k=358

Quartile 2

k=360

Quartile 3

k=360

Quartile 4

k=358

P trend Continuous (log2)

n=676, k=1436

(Poly)phenols

Cutoff <651 652-1053 1053-1798 >1799 1368 (19)*

Model 3 1 Ref. 0.52 (0.28-0.96) 0.40 (0.21-0.75) 0.50 (0.27-0.91) 0.059 0.83 (0.69-0.99)

Flavonoids

Cutoff <135 136-291 292-552 >553 426 (6.7)*

Model 3 1 Ref. 0.61 (0.34-1.07) 0.44 (0.23-0.83) 0.49 (0.26-0.91) 0.046 0.88 (0.79-0.99)

Phenolic acids

Cutoff <234 235-552 553-1151 >1152 867 (18.9)*

Model 3 1 Ref. 0.63 (0.35-1.13) 0.38 (0.19-0.73) 0.55 (0.30-1.00) 0.134 0.86 (0.75-0.97)

Stilbenes2

Cutoff <0.00 0.00-0.01 0.01-0.31 >0.32 1.4 (0.1)*

Model 3 1 Ref. 1.17 (0.65-2.09) 0.77 (0.41-1.45) 0.97 (0.50-1.88) 0.987 0.98 (0.94-1.01)

Lignans

Cutoff <0.6 0.6-2.2 2.2-16.5 >16.5 11.7 (0.3)*

Model 3 1 Ref. 0.67 (0.37-1.23) 0.69 (0.37-1.27) 0.71 (0.37-1.34) 0.692 0.94 (0.86-1.02)

Alkylphenols

Cutoff <8.8 8.9-26.6 26.7-51.6 >51.7 39.1 (0.5)*

Model 3 1 Ref. 1.19 (0.64-2.19) 1.49 (0.80-2.78) 0.96 (0.46-1.98) 0.781 0.99 (0.89-1.10)

Tyrosol2

Cutoff <1.6 1.7-5.5 5.6-13.7 >13.7 10.8 (0.3)*

Model 3 1 Ref. 1.71 (0.94-3.11) 1.24 (0.67-2.32) 1.03 (0.53-2.00) 0.478 0.98 (0.89-1.07)

Lanuza, et al. Nutr Metab Cardiovasc. 2023 June 33;6:1167-1178. 
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Lanuza, et al. Nutr Metab Cardiovasc. 2023 June 33;6:1167-1178. 

 Cardiometabolic risk factor associations by total and classes of (poly)phenols

Cardiometabolic 

risk  factors 

(prevalence)

(Poly)phenols

n=676,  k=1436

Flavonoids

n=676,  k=1436

Phenolic acids

n=676,  k=1436

Stilbenes

n=676,  k=1436

Lignans

n=676,  k=1436

Alkyphenols

n=676,  k=1436

Tyrosols

n=676,  k=1436

WC (22.6%)

Model 3 0.91 (0.77-1.08) 0.90 (0.81-1.00) 0.93 (0.82-1.05) 0.96 (0.93-0.99) 0.96 (0.89-1.04) 0.94 (0.86-1.03) 0.92 (0.85-1.00)

SBP (18.1%)

Model 3 0.81 (0.68-0.97) 0.90 (0.81-1.00) 0.86 (0.76-0.98) 1.01 (0.97-1.05) 0.97 (0.90-1.05) 1.02 (0.93-1.13) 0.95 (0.88-1.03)

DBP (29.1%)

Model 3 0.87 (0.76-1.00) 0.96 (0.88-1.05) 0.94 (0.85-1.04) 1.01 (0.98-1.04) 0.98 (0.92-1.04) 1.00 (0.93-1.08) 0.98 (0.92-1.04)

HbA1c (4.5%)

Model 3 0.94 (0.78-1.14) 1.03 (0.90-1.17) 0.91 (0.80-1.05) 1.00 (0.96-1.04) 0.97 (0.88-1.07) 0.94 (0.86-1.04) 0.98 (0.89-1.08)

TG (22.0%)   

Model 3 0.89 (0.77-1.02) 0.95 (0.87-1.04) 0.93 (0.83-1.03) 0.99 (0.96-1.02) 0.99 (0.92-1.06) 1.06 (0.98-1.15) 0.97 (0.90-1.04)

HDL (11.0%) 

Model 3 0.77 (0.64-0.91) 0.88 (0.78-0.98) 0.86 (0.76-0.98) 0.98 (0.95-1.02) 0.98 (0.90-1.07) 1.14 (1.02-1.28) 0.94 (0.86-1.02)

hsCRP (18.8%)

Model 3 0.88 (0.76-1.02) 0.98 (0.89-1.07) 0.89 (0.80-0.99) 1.01 (0.97-1.04) 0.96 (0.90-1.03) 1.05 (0.96-1.14) 0.95 (0.88-1.02)

Model 3 adjusted for all covariates in Model 2 plus intakes of saturated FA, polyunsaturated FA, monounsaturated FA, total sugars, 

fiber, sodium and total energy;
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Objective 8. To analyze the associations between plant-based dietary patterns (based

on 24-HDRs), cardiometabolic risk, and metabolomic profiles (based on plasma), with a

longitudinal study design of the MAX sub-cohort.
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 Associations between Plant-Based Diet indices and prevalent Metabolic Syndrome (n = 676). 

Tertile 1 Tertile 2 Tertile 3 P-trend Per SD

Overall plant-based diet

Number of cases 72 53 30 155

K-measures 474 467 495 1436

Model 1 Ref. 0. 73 

(0.45-1.18)

0.37 

(0.21-0.64)

< 0.001 0.68

(0.54-0.85)

Model 2 Ref. 0.80 

(0.48-1.34)

0.43 

(0.24-0.79)

0.007 0.70

(0.55-0.90)

Healthful plant-based diet

Number of cases 85 43 27 155

K-measures 490 474 472 1436

Model 1 Ref. 0.46 

(0.28-0.75)

0.27

(0.15-0.48)

< 0.001 0.60 

(0.47-0.75)

Model 2 Ref. 0.38 

(0.22-0.65)

0.26

(0.14-0.49)

< 0.001 0.56 

(0.43-0.74)

Unhealthful plant-based diet

Number of cases 35 49 71 155

K-measures 481 490 465 1436

Model 1 Ref. 1.50

(0.86-2.60)

2.48 

(1.45-4.24)

< 0.001 1.50 

(1.21-1.86)

Model 2 Ref. 1.49

(0.82-2.72)

2.70

(1.50-4.85)

< 0.001 1.61 

(1.26-2.05)

Total mean plant-based scores were used as a continuous variable, after SD transformation. The data represent the OR (odds ratios) and

confidence interval (CI). n, subjects. k, measures. Model 1 was an unadjusted model. Model 2 was adjusted for age, sex, time point, total energy

intake, physical activity, smoking and alcohol intake.
Lanuza, et al. Atherosclerosis 2023
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Figure: Correlations between

the specific and common

metabolites selected from plant-

bases diet indices by

metabolomics profiling and

cardiometabolic risk factors

(n: 625, k = 1353)

Lanuza, et al. Atherosclerosis 2023



Results and 
Discussion

Introduction
Hypothesis and 

Objectives
Material and 

Methods
Conclusion

Figure: Odds ratio for 

metabolic syndrome of 

each plant-based diet 

indices according to 

participants with 

normal BMI (n= 377, 

k= 816) (a & c) and

overweight and 

obesity (n= 248, k= 

537) (b & d).

 Normal - BMI 

 OV/OB - BMI
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Strengths Limitations

 Prospective observational 

analysis of the variables

 Estimation of dietary 

(poly)phenols using UB 

Software.

 Comparative of flavonoid 

methods according to 

FCDB of (poly)phenols.

 Analysis of various dietary 

patterns, especially PDIs

 Size of study and short 

follow-up.

 Common measurement 

errors and biases for 24 

HDRs.

 Without representation in 

the general population.

 It does not allow 

establishing a cause-effect 

relationship.

 Descriptive and inferential analyses,

exploration/support associations (diet &

cardiometabolic health).

 Three measurement timepoints for

assessing biochemical, dietary,

metabolomic, and lifestyles variables.

 Most comprehensive (FCDB) for

(poly)phenols.

 Integrated dietary, metabolomic, and

biostatistical methods.

Advantages/implications

 Diet, Cancer, Health – Next Generations / MAX study 
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5. To descriptive analysis of dietary intakes of 

all individual polyphenols and total intake 

per class and subclass by meal event, and 

to identify their main food sources using 

24-HDRs in the subcohort MAX from the 

DCN-NG.

The meal events that provided the biggest contribution of polyphenols were drinks

meal events, which occurred extensively during the day, and also the breakfast meal

event. The main food sources for individual polyphenols were nonalcoholic

beverages such as coffee and tea, cocoa products such as dark chocolate, and

cereals such as rye products. The individual polyphenols consumed the most were

hydroxycinnamic acids and proanthocyanidins.

6. To compare the flavonoid intakes using

different methods based on USDA and

Phenol Explorer databases in participants

from subcohort DCH-NG MAX.

When comparing PE and USDA total aglycones, there was a moderate reliability

when a continuous variable was used, while the reliability was excellent when

flavonoid intake was modeled as a categorical variable. It is worth mentioning

that the recommendation would be to use categorical variables and similar methods

of estimated flavonoid intakes.
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7. To analyze the relationships between

polyphenol intakes using 24-HDRs and

cardiometabolic risk, with a

longitudinal design using DCH-NG

MAX subcohort.

Total polyphenol, flavonoid and phenolic acid intakes were associated

with lower odds of MetS, after adjusting for age, sex, lifestyle and dietary

confounders. These intakes were also consistently and significantly

associated with a lower risk for higher SBP and lower HDL-c concentrations.

8. To analyze the associations between

plant-based dietary patterns (based

on 24-HDRs), cardiometabolic risk, and

metabolomic profiles (based on

plasma), with a longitudinal study

design of the MAX sub-cohort.

PDIs, especially the healthful and unhealthful versions, were associated with

lower and higher odds of MetS, respectively. Additionally, we identified a

common metabolic fingerprint reflecting mainly the BMI-mediation pathway

of diet on MetS risk. We identified specific selected metabolites for each

dietary pattern, 10 metabolites for PDI, 10 metabolites for hPDI and 12

for uPDI, and 13 metabolites at the intersection of all PDI. Those common

metabolites in PDI and hPDI showed an inverse association with some

cardiovascular risk factors.
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