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THE GLOBAL BURDEN OF MALNUTRITION 2016

OUT OF A WORLD POPULATION OF outor 5 BILLION
7 BILLION ADULTS WORLDWIDE

LR L

About . people suffer from micronutrient malnutrition Nearly - [, are overweight or obese

RN, LA

Nearly -1/ 7., people suffer from calorie deficiency 0 ) 12 has type 2 diabetes

oUTOF 667 MILLION CHILDREN UNDER AGE 5 WORLDWIDE
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4011 [ runder age 5 are foo short for 2 ... L.+ do not weigh enough for their <) are overweight
their age (stunted) height (wasted)

——— ouT 0F 129 coUNTRIES WiTH DATA, 57 COUNTRIES

have serious levels of both undemutrition and adult overweight (induding obesity)

International Food Policy Research Institute. 2016. Global Nutrition Report 2016: From
Promise to Impact: Ending Malnutrition by 2030. Washington, DC.



PREVALENCE OF NON-COMMUNICABLE CHORNIC DISEASES

Yoo

High-income Countries Middle-income Countries Low-income Countries

L XX

Communicable, maternal, perinatal, and nutritional conditions
B Noncommunicable diseases
[ Injuries

Fuente :WHO, 2015



PROGRESS OF COUNTRIES RELATED TO GLOBAL SUSTAINABLE

GOALS FOR 2030

. Missing data . Off course, little/no progress

. Off course, some progress On course, at risk

. On course

Stunting
children under 5

L (-] =

Wasting
children under 5

Overweight
children under 5

37

Exclusive
breastfeeding, <6 months

Anemia in women
aged 15-49 years

Adult overweight +
obesity (BMI > 25)

Adult obesity
(BMI > 30)

Adult diabetes
(raised blood glucose)

GLOBAL TARGET
Data based on Stevens et al. (2013), UNICEF (2016b), UNICEF, WHO, and World Bank (2015)



RISK FACTORS OF NCCD

» Cardiovascular disease

> Diabetes

> Cancer

» Chronic respiratory disease
> Hypertension

> Dyslipidemia

> Obesity

> Metabolic syndrome

> Arthritis

> Osteopenia/osteoporosis

> Degenerative disc disease
> Depression

> Sarcopenia and frailty

» Cognitive impairment

> Cerebrovascular disease

> Neurodegenerative disease
» Rheumatoid arthritis

Cardiovascular disease (CVD)

Diabetes Mellitus (DM)

Chronic obstructive pulmonary disease (COPD)
Cancer

v bbb

High blood
pressure

I Physical
( inactivity

h Obesity

RISK FACTORS

Tobacco use &
Alcohol q N

Raised blood }
glucose

Decreased vegetable &
fruit intake

Raised
cholesterol

80,
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Developed by MDRF and WHO India under the GOI-WHO Collaborative Programme 04-05 &
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Preventing

CHRONIC DISEASES

iiMortality due to NCCD
could be reduced by 50% by
application of recent
knowledgeiji
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FRUITS AND VEGETABLES IN THE PREVENTION OF NCCD

Cancer
Gerber et al, 2002
Arts & Hollman, 2005

Obesity
Epstein et al, 2008
Epstein et al, 2001

Type 2 diabetes
Van dam & Hu, 2005
Rosengren et al, 2004

Cardiovascular diseases
Hertog et al, 1993a
Hertog et al, 1995

Preventive nutrition
Bioactive compounds from plants

Development of vegetal extracts Campaign in different countries to
to balance lifestyle promote the consumption of Fruits

and Vegetables



Nutrients 2015, 7, 5177-5216; doi:10.3390/nu7075177

nutrients

ISSN 2072-6643
www.mdpi.com/journal/nutrients

Review

A Systematic Review of the Efficacy of Bioactive Compounds in
Cardiovascular Disease: Phenolic Compounds

Oscar D. Rangel-Huerta, Belen Pastor-Villaescusa, Concepcion M. Aguilera and Angel Gil *

Evidence shows that some polyphenols used as BAC such as
flavonols are helpful in decreasing risk factors of CVD.
However, it is necessary to develop better quality RCTs
(crossover design, double-blinded, long term,
placebo/controlled) as well as elaborate rigorous meta-
analysis of existing evidence to support the effect of BAC on
the prevention and treatment of CVD.



International Journal of K\
Molecular Sciences MD\Py

Review

Nutrimetabolomics: An Update on Analytical
Approaches to Investigate the Role of Plant-Based
Foods and Their Bioactive Compounds

in Non-Communicable Chronic Diseases

Oscar Daniel Rangel-Huerta ! and Angel Gil 2%

Metabolomics is a powerful tool to investigate the potential
protective role of BACs in the prevention and treatment of
non-communicable chronic diseases, namely cardiovascular
disease, diabetes, and cancer.



Fats and fatty acids

In human nutrition
Report of an expert consultation

Grasas y acidos grasos
en nutricion humana

Consulta de expertos
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RELATIVE RISKS OF CVD ASSOCIATED TO THE INTAKE
OF trans FATTY ACID INTAKE

No. of No. of
Type and Year of Study Subjects Events
Prospective cohort studies
Murses' Health Study, 20055 78778 1766 l] 13
Health Professionals Follow-up Study, 38,461 1702 ' * 176
2005% '
Alpha-Tocopherol Beta-Carotene 21,930 1399 1 '1 14
Cancer Prevention Study, 19975 '
Zutphen Elderly Study, 2001* 667 08 i 178
Pooled prospective studies —.']—23
Retrospective case—control studies
EURAMIC, 199558 1388 671 097"
Costa Rica, 2003 964 482 7~ .-5.94
Australia, 200450 78 44 a 750
Pooled prospective and retrospective — o
studies '
|

| T 7T
0.6 1.0 14 2.5 2.9

Multivariable Relative Risk of CHD
with Higher Trans Fatty Acid Intake



EFFECT OF FAT TYPE INTAKE ON LDL OXIDATION

SATURATED FAT ‘ Plasma Cholesterol
S LDL-c

HDL-c
i Plasma Cholesterol 11 Plasma Cholesterol
LDL-c 1 LDL-col
L o 3 pura T
J TAG

+
LDL-ox

J = Plasma Cholesterol

ﬂ J«T LDL-col

1= HDL-col
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June 2012
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An International Joumal
of Nutritional Science

Supplement
Systematic reviews of the role of omega-3 fatty acids in the prevention and treatment of disease

Guest Editor: Angel Gil
Associated Guest-Editors: Luis Serra, Philip Calder, Ricardo Uauy
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n-3 PUFA AND CORONARY EVENTS

Odds ratio
M-H, fixed, 95% CI Year

Experimental Control

Study or subgroup Events Total Events Total Weight
Nye 1990 9 36 16 37 1-2%
Sacks 1995 7 41 11 39 0-:9%
Leng 1998 10 60 15 60 1-3%
GISSl-prevenzione 1999 424 5666 485 5668 45:0%
Von Schacky 1999 1 112 4 111 0-4%
Nilsen 2001 42 150 36 150 2:6%
Raitt 2005 10 100 11 100 1-0%
Brouwer 2006 10 273 12 273 1:2%
Yokoyama 2007 220 9326 290 9319 284%
GISSI-HF 2008 107 3494 129 3481 12:6%
Galan 2010 49 1253 55 1248 5:3%
Einvik 2010 0 281 2 282 0-2%
Total (95% Cl) 20792 20768 100:0%
Total events 889 1066

Heterogeneity: Chi? =871, df = 11 (P = 0-65); I = 0%
Test for overall effect: Z =4-17 (P = 0-0001)

0-44[0:16,1-18] 1990
0-52 [0-18, 1-63] 1995
0-60 [0-24, 1-47] 1998
0-86 [0-75, 0-99] 1999
0-24[0-03, 2:19] 1999
1-23[0:73, 2:07] 2001
0-90 [0-36, 2:22] 2005
0-83[0-35,1-95] 2006
1-75 [0-63, 0-90] 2007
0-82 [0-63, 1-07] 2008
0-88[0:60, 1-31] 2010

0-20 [0-01, 4-17] 2010 *

0-82 [0-75, 0-90]

Delgado- Lista et al. Br J Nutr. 2012107, S201-S213
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Odds ratio
M-H, fixed, 95% Cl
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0-2 05 1 2 5
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experimental controls



CLINICAL
NUTRITION

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

Review

Omega 3 fatty acids in cardiovascular disease risk factors: An updated
systematic review of randomised clinical trials

Oscar D. Rangel-Huerta ?, Angel Gil *""

The use of omega-3 LC-PUFAs for ameliorating CVD risk factors
can be recommended. However, the administration of omega-3

does not seem to show any benefit for the management of CVD
or associated complications



Effect of physical inactivity on major non-communicable
diseases worldwide: an analysis of burden of disease and

life expectancy

[-Min Lee, Eric] Shiroma, Felipe Lobelo, Pekka Puska, Steven N Blair, Peter T Katzmarzyk, for the Lancet Physical Activity Series Working Group*

THE LANCET
2012

Dr. I-Min Lee
THOUGHT LEADERS

...insight from the world’s leading experts




Effect of physical inactivity on major non-communicable
diseases worldwide: an analysis of burden of disease and
life expectancy

I-Min Lee, Eric | Shiroma, Felipe Lobelo, Pekka Puska, Steven N Blair, Peter T Katzmarzyk, for the Lancet Physical Activity Series Working Group*

CONCLUSION

If inactivity were not eliminated, but decreased instead by
10% or 25%. more than 533 000 and more than 1:-3 million
deaths, respectively, could be SAVED every year.




The economic burden of physical inactivity: a global analysis
of major non-communicable diseases

Ding Ding, Kenny D Lawson, Tracy L Kolbe-Alexander, Eric A Finkelstein, Peter T Katzmarzyk, Willem van Mechelen, Michael Pratt, forthe Lancet
Physical Activity Series 2 Executive Committee®

\ ¥ d

) THE LANCET

Conservatively estimated...

physical inactivity cost health-care systems
53.8S billion worldwide in 2013




What is more important for
health increasing physical activity
or decreasing sedentarism?



Does physical activity attenuate, or even eliminate, the
detrimental association of sitting time with mortality?
A harmonised meta-analysis of data from more than

1 million men and women

Ulf Ekelund, Jostein Steene-Johannessen, Wendy | Brown, Morten Wang Fagerland, Neville Owen, Kenneth E Powell, Adrian Bauman, I-Min Lee,
forthe Lancet Physical Activity Series 2 Executive Committe® and the Lancet Sedentary Behaviour Working Group*

THE LANCET
2016




Riesgo de mortalidad

PHYSICAL ACTIVITY, SEDENTARISM AND HEALTH
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HOW IMPORTANT IS FITNESS?

JAMA

Cardiorespiratory Fitness as a Quantitative Predictor of
All-Cause Mortality and Cardiovascular Events in
Healthy Men and Women: A Meta-analysis

Satoru Kodama; Kazumi Saito; Shiro Tanaka: et al.
JAMA. 2009:301(19):2024-2035 (doi:10.1001/jama.2009.681)



|
Figure 2. Meta-analysis of All-Cause Mortality and CHD/CVD per 1-MET Higher Level of

MAC
Source Weight, % RR (95% ClI)

All-cause mortality :
Erikksen et al,* 1998 4.46 0.74 (0.67-0.81) —— I
Aktas et al,* 2004 4.52 0.78 (0.71-0.85) |
Miller et al,® 2005 2.33 0.78 (0.66-0.93) —
Katzmarzyk et al, 2005 6.01 0.81 (0.77-0.86) ]—}
Laukkanen et al,® 2007 5.78 0.82 (0.77-0.87) -I-]
Gulati et al,* 2005 5.59 0.83(0.78-0.89) -
Myers et al,*” 2002 5.84 0.84 (0.79-0.89) »
Sawada and Muto,*" 1999 4.85 0.85(0.78-0.92)
Arraiz et al,** 1902 4.45 0.87 (0.79-0.95) i
Sandvik et al,* 1993 3.38 0.88(0.77-1.00) —I—
Mora et al,*® 2003 6.43 0.88 (0.84-0.92)
Stevens et al,?' 2002 [women] 4.99 0.89 (0.82-0.96) 1
Farrell et al,* 2002 5.27 0.91 (0.84-0.98) —.—
Aijaz et al, 2% 2008 6.64 0.91 (0.87-0.94) |
Stevens et al,? 2004 6.21 0.91 (0.87-0.96) JI._
Stevens et al?' 2002 [men) 6.79 0.94 (0.91-0.97) |
Villeneuve et al,** 1998 2.84 0.94 (0.81-1.09) ——
Hein et al,*? 1992 6.77 0.95 (0.92-0.98) | .—
Slattery and Jacobs,® 1988 6.85 0.96 (0.93-0.99) I =

Overall 100.00 0.87 (0.84-0.90) é)

Test for heterogeneity: 1°=82.3%; P<.001

I I I
0.4 0.6 08 10 1.2

RR per 1-MET Higher Level
of MAC (95% Cil)

T



Lean low fit vs. Obese but fit

® Fit A Unfit
8 -
7 Lean low fit
S5 ‘
0 |
o4 Obese hihg fit
@3 / (Paradigm Fat but Fit)
© / \
N2 \1.6{
I 14 Ref. ..“.“‘.\Ki/.j ...............
0
Normal weight Obese
18.5-25kg/m’ >=30kg/m’

Ortega et al., Circulation Research, 2016
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BMJ2012;345:7279 doi: 10.1136/bmj.e7279 (Published 20 November 2012) Page 1 of 12

RESEARCH

Muscular strength in male adolescents and premature

death: cohort study of one million participants
[©88d oPEN ACCESS

Francisco B Ortega research associate' °, Karri Silventoinen research associate*, Per Tynelius
statistician®, Finn Rasmussen professor’

Follow-up: 25 years



Association between strength, BMI, blood

pressure and mortality by all causes

Hazard Ratio

1.2 -
1.1
1.0
0.9 -
08 -
0.7 -
0.6 -

0.5 -
04 -

0.3 -
0.2 -
0.1 -

0.0

lowest 2 3 4 5 6 7 8 9 Highest
Deciles for Muscular strength: Knee extension

lowest 2 3 4 5 6 7 8 9 Highest
Deciles for Body mass index

Ref.

T LA K —

lowest 2 3 4 5 6 7 8 9 Highest
Deciles for Muscular strength: Handgrip

Ortega et al. BMJ, 2012; 345: 7279

Lowest 2 3 4 5 6 7 8 9 Highest
Deciles for Diastolic pressure
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Association between strength and current and

future risk of psychiatric disorder

1.2 1
1.1 -
1.0 1
0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
04 1
0.3 1
0.2 -
0.1 1
0.0

Odds Ratio

Psychiatric diagnosis years later (longitudinal analysis)

Ref.
group

Deciles for Muscular strength: Knee extension

lowest 2 3 4 5 6 7 8 9 Highest

Ortega et al. BMJ, 2012; 345: 7279

1.2 1
1.1
1.0 |
0.9 1
0.8 -
0.7 1
0.6 -
0.5 -
0.4 -
0.3
0.2 1
0.1 1

Ref.
group

0.0

Llowest 2 3 4 5 6 7 8 9 Highest
Deciles for Muscular strength: Handgrip



Association between strength, BMI, blood

pressure and mortality by suicide

14 4 14 4

1.3 13
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114 growp 11 - group
10— —5————————————————————. 101+———L—-——t+-F— 4 —¢—9———o—-
2 09 - { { 0.9 {
]
r 038 - 0.8
% © 0.7 0.7 -
w— N 06 1 06 -
() T 051 05 -
= 04 - 0.4 -
= 0.3 - 0.3
T . .
1] 0.2 - 0.2 -
> 0.1 ; 0.1
£ 0 ¥ Jf SN [, [ S SLLLLLLLLLLLLLLLLLLLLL
D - lowest 2 3 4 5 6 7 & OHghest Lowest2 3 4 5 6 7 8 9 Highest
'? TU' Deciles for Muscular strength: Knee extension Deciles for Body mass index
E o
=2 O : 14 -
O 4= 30 13
o O ' 12
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Ortega et al. BMJ, 2012; 345: 7279
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>1000 citations
(July. 2017)

SCIENCE AND SOCIETY

Be smart, exercise your heart:
exercise effects on brain and
cognition

Charles H. Hillman, Kirk I. Erickson and Arthur F. Kramer
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Programa I+D+i orientada a
los retos de la sociedad

ActiveBrains Project

“Effect of an exercise program on brain, cognition,
pysical and mental health in overweight and obese
children”

Activellrains

http://profith.ugr.es/activebrains
IP: Dr. F. Ortega




EXERCISE

4.5-months

5 sessions/week

Based on PA recommendations
High intensity

HR monitored in all sessions

Cognition &

Mental Health

),
by




Cognition & Brain

S5

Changes (functional and structural) on brain-
fMRI

Neuroelectric measurements — ECG
Cognitive performance
Academic achievement



Cardiorrespiratory fitness and brain area volumes

Cardiorespiratory

v

|

fitness




Cardiorespiratory fitness Speed-agility




Association of fitness with a higher cognition capacity

0.8 0.8 1
06 0.6 1
04 1 0.4
a - 02 -
o 02
.S 0.0 00 -
°
§ -0.2 0.2 4
£ 041 -04 -
5
& 06 -0.6 -
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0.8 0.8
T T T
20 m shuttle run (laps) Handgrip strength (kg)
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3]
..5 0.0 1 0.0 1
2 02+ -0.2 |
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8 044 0.4 1
i
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Standing long jump (cm) 4 x 10 m shuttle run (sec)

Mora-Gonzalez et al. Non-published results



Association of fitness with higher academic

Cardiorespiratory fitness

Strength ( upper limb)

Strength ( lower limb)

Speed-agility

achievement
Total academic
achievement

o, . L
Writing N
N
< Oral language G
\ U
\ S . . A
}% > Writing expression G
E
N\ Mathematics N
T
\ Calculation abilities EI
: G
Speed of proccessing L
o)
B
*| Problem solving f

Cadenas-Sanchez et al. Resultados en proceso de

publicacion



é...and whattodo ?
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Physical Activity Health Literacy and Health Care Quality
Guidelines Communication and Patient Safety

Dietary Guidelines

Healthy People healthfinder

health.gov » Physical Activity Guidelines
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Physical Activity Guidelines

Physical Activity Guidelines
The Physical Activity Guidelines for Americans (PAG or the Guidelines) are an essential

Upcoming Guidelines = resource for health professional and policymakers. Based on the latest science, they

ENEREw provide guidance on how children and adults can improve their health through physical
activity. Learn ways to help consumers understand the benefits of physical activity and
how to make it a part of their regular routine.
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¢Type of Exercise, Frequency, Duration?
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TRAINER
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Take home message

Go to training and exercise and become healthier!!!



