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Premisas

El ejercicio fisico es un pilar basico en la prevencion y el
tratamiento de enfermedades cronicas no transmisibles, en
especial, de las enfermedades cardiovasculares.

EF tiene un papel fundamental en la prevencion y el
tratamiento del declive en la capacidad funcional los
individuos.

En la literatura se ha propuesto que el entrenamiento de
fuerza podria prevenir o aminorar el impacto de |la adiposidad
en ciertas poblaciones.
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Exercise is the Real Polypill

The concept of a “polypill” is receiving growing attention to prevent cardio-
vascular disease. Yet similar if not overall higher benefits are achievable with
reqular exercise, a drug-free intervention for which our genome has been
haped over evolution. Compared with drugs, exercise is available at low cost
and relatively free of adverse effects. We summarize epidemiological evi-
dence on the preventive/therapeutic benefits of exercise and on the main

biological mediators involved.

Carmen Fiuza-Luces, '

Nuria Garatachea,’
Nathan A. Berger,* and

Alejandro Lucia'

"Wniversidad Europea Madrid, Madrid, Spain; ZInstituto de
Investigacion, Hospital 12 de Octubre, Madrid, Spain; *Facultad
de Ciencias de la Salud y del Deporte, Universidad de
Zaragoza, Huesca, Spain; and *Center for Science, Health and
Saciety, Case Western Reserve University, Schoal of Medicine,
Cleveland, Ohio

alejandro.lucia@uem.es



SBP (mmHg)
Polypill (115) i

Endurance exercise (75) —il-
Dynamic resistance exercise (75) —il—

Isometric resistance exercise (75) i

Combined training exercise (75) ——

DBP (mmHg)
Polypill (115) i
Endurance exercise (75) -
Dynamic resistance exercise (75) —il-

Isometric resistance exercise (75) L

Combined training exercise (75) ——

-14 -12 -8 -4 0 4
Net change

Total chelesterol (mmol ')

Polypill (115) -

Dynamic endurance exercise (364) -

LDL-cholesterocl (mmoll")

Polypill (115) -

Dynamic endurance exercise (364) -

-8 -4 0 4 8
MNet change

FIGURE 1. Comparison on the effects of the polypill vs. exercise interventions
on outcomes related to CVD risk using data from meta-analyses (see text for
more details)
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Fuerza muscular

 Adiposidad abdominal y total mas baja
* Menor peso y menor ganancia de adiposidad

* Los niveles mas saludables de los componentes de MetS (BP,
WC, TGs, glucosa, colesterol HDL) y menor incidencia de MetS

 Menor riesgo de desarrollar HTN (algunas pruebas en
individuos prehipertensivos)

» Baja resistencia a la insulina, HOMA (evidencia en
adolescentes)

* Inflamacion créonica mas baja (evidencia en ninos,
adolescentes y ancianos)

Enrique G. Artero,, Duck-chul Lee, Carl J. Lavie, Vanesa Espafia-Romero, Xuemei Sui, Timothy S. Church, Steven N. Blair.
Effects of Muscular Strength on Cardiovascular Risk Factors and Prognosis. J Cardiopulm Rehabil Prev. 2012
November ; 32(6): 351-358.



Comparison of effects of aerobic exercise with resistance exercise on health and fitness variables.

Variahle Aerohic Exercise Resistance Exercise
Total body fat v ¢
Intra-abdominal fat - Ve
Lean body mass “> ™
Body weight | —
Resting metabolic rate T ™
Muscular strength > T
Muscular mass > T
Muscular power > 1
Capillary density T -
Mitochondrial volume L) N
Mitochondrial density 1) N
Basal mnsulin levels | l
Insulin sensitivity Ll 1K
Insulin response to glucose challenge - L
Resting heart rate - >
SBP at rest v ¢
DBP at rest e ¥
Peak VO2 1 T e
Submaximal and maximal endurance time 1 ™
Submaximal exercise rate-pressure product L L

7 Indicates increased; +_ decreased; <+_negligible effect; 1 arrow, small effect; 2 arrows, moderate effect; 3 arrows, large effect.

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.
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The Interaction between Epigenetics, Muscle
and Cardio - Vascular Diseases

Abstract

The INTERHEART and the INTERSTROKE studies identified a number of modifiable
risk factors (smoking, diabetes, dietary patterns, physical activity, etc.) that
are associated with the presence of cardiovascular disease (CVD). Recent
international studies have shown that lower handgrip (HG) strength is associated
with an increased risk of CVD death and total mortality both in initially healthy
adults and in patients with diabetes mellitus type 2 (T2DM). Furthermore, in
young people from diverse populations, lower HG strength is associated with a
poor cardiometabolic risk profile. Low birth weight (LBW) is associated with lower
HG strength across the life-cycle and with faster infant growth, abdominal fat
accumulation, higher blood pressure during adolescence, and an increased risk
of cardio-metabolic diseases in the adulthood. Significant differences has been
observed in HG strength of people from high, medium and low-income countries,
suggesting that developmental plasticity and alterations in muscular mass resulting
from altered environmental conditions during early life may also have a mediating
role in the risk of cardio-vascular disease (CVD). In the present review we discuss
the importance of epigenetic and its correlation to the development of muscular
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Lopez-Jaramillo et al. BMC Medicine (2015) 13:41
DOI 10.1186/512916-015-0293-8
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Maternal undernutrition and cardiometabolic
disease: a latin american perspective

Patricio Lopez-Jaramillo™?", Diego Gomez-Arbelaez**, Aristides Sotomayor-Rubio®, Daniel Mantilla-Garcia®
and Jose Lopez-Lopez

* Nuestras poblaciones tienen wuna mayor vulnerabilidad a enfermedades
cardiometabdlicas.

« El impacto de la desnutricibn materna en el recién nacido -bajo peso al nacer-,
sumado a los estilos de vida modernos postnatales que modifican los habitos
alimenticios inadecuados, desalientan la actividad fisica y fomentan
comportamientos sedentarios.

 El desequilibrio entre las condiciones durante la programacion fetal y las
condiciones ambientales actuales dificultara la adaptacion de las mismas vy
aumentara su susceptibilidad a la obesidad ya las enfermedades cardiovasculares.



La malnutricion materna y la programacion fetal
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Fuerza prensil manual:
Desenlaces CV y mortalidad

Cohen DD, Gomez-Arbeladez D, Camacho PA, Pinzon S, Hormiga C, et al. (2014) Low Muscle Strength Is Associated with
Metabolic Risk Factors in Colombian Children: The ACFIES Study. PLOS ONE 9(4): e93150.
https://doi.org/10.1371/journal.pone.0093150

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0093150
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Asociacion entre obesidad y baja capacidad muscular y funcion
cardiorrespiratoria, factores de riesgo cardiometabolico en nifios colombianos

Association between obesity and low muscular and cardiorespiratory capacity,
cardiometabolic risk factors in Colombian children
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Tabla 2. Correlaciones parciales (ajustadas por edad, sexo y estadio puberal) para prucba de fuerza de empuriadura
(Dinamometrial, pruebas de fuerza explosiva (salto largo/alto) y capacidad aerobica (prueba Yo-Yo), con factores

individuales de riesgo cardiovascular y el cluster de riesgo metabolico

IMC (Kg/n) {532 ** {248 *** {321 **¢ (0,040
% grasa corporal 597+ 0,387 #* ) 445 (163 ***
PAS (mmHg) 0,115 0,027 0,057 0,014
TG {mg/d] 0,027 0,054 (0,073 (0,027
TCHDL-< 0,131 0,029 (0,042 0,002
Glucosa (mg/d| 0,028 0,039 0,036 0,032
Riesgo metabolico 0,022 0,044 {0,056 (0,002

(* <0,05; ** p<,01; *** p<0,001; ajustado por edad, sexo y estadio puberal)
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Low Muscle Strength Is Associated with Metabolic Risk
Factors in Colombian Children: The ACFIES Study Croashiark

Daniel Dylan Cohen'?, Diego Gémez-Arbelaez"?, Paul Anthony Camache’, Sandra Pinzon?,
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Abstract

Purpese: In youth, poor cardiorespiratory and muscular strength are associated with elevated metabolic risk factors.
Howaver, studies examining associations beteween strength and risk factors have been done exclusively in high income
countries, and largely in Caucasian cohorts. The aim of this study was 1o assess these interactions in schoolchildren in
Colombia, a middle incorme Latin American country,

Methoa's: We measured body mass index, body composition. handgrip strength (HG)L cardicrespiratory fitness {CRF and
metabalic risk factors in 669 low-middle scciceconomic status Colombian schoolchildren (mean age 11.5221.13, 47'%
female). Associations between HG, CRF and metabolic risk factors were evaluated.

Aesulits: HG and CRF ware inwersaly associated with bloocd pressurs, HOMA index and a composite metabolic risk score (o=
o1 for alll and HG was also inwversely associated with triglycerides and Creactive protein {CRP) (both p-=0005)
Associations between HG and risk factors were marginally weakened after adjusting for CRF, while assocciations between
CRF and these factors were substantially weakened after adjusting for HG. Linear regression analyses showed inverse
assodiations between HG and systolic 8F (= —0.101; p=0.047), diastolic BP (= —0.247; p>=>=0.001], HOMA (= —D164;
p=0.005), triglycerides (f=—0.583; p =0028) and CAF (i = — 0,163 p =0.037] but mot glucose (o =00898) or HOL cholestercl
[lp=10132). The aodds ratios for having clustered risk in the weakest guartile compared with the strongest guartile were 3.0
[G5% confidence interval: 1.61-—4.95)

Conclusions: In Colombian schoolchildren both poorer handgrip strengthykg body mass and cardicrespiratory fitness were
associated with a worse metabolic risk profile. Associations were stronger and more consistent beteeen handgrip and risk
factors than between cardiorespiratory fitness and these risk factors. Owr findings indicare the addition of handgrip
dynamometry to non-invasive youth health sureeillance programs would improve the accuracy of the assessment of cardio-
metabalic health.

Clkatian: Cohen DO Ghmer-dsbeldes [ Camachs PA. Pinssn 5 Horregs O &8 al, (H04) Low Mol Sireragth BB Assaciated wdth Metabadic Rick Faciar in
Codormbdan Chillideon: The ACFIES Stody. FLoS OHE S8 0531500 doi 1001 37 1ol porss 0053 1 50
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Becsived MNosember 30, 21 E Accepted Fefogary 268 2004 Publizshed Azeil B 200

Copyright: © 2074 Cohen et 2l This is an opereacces: artide disiribased under the torms of the Creathee Commmaons Acribution License. which permiis
unrestrkcbed use, distribat o, 2md reproductian in any mediom, prosided the orgimal authoe and sowunoe ane credibedl
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Figure 2. Metabolic risk score according to quartile of handgrip strength in 8-14
year old children (n = 536). otrend < 0,001
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Cohen DD, Gomez-Arbeladez D, Camacho PA, Pinzon S, Hormiga C, et al. (2014) Low Muscle Strength Is Associated with
Metabolic Risk Factors in Colombian Children: The ACFIES Study. PLOS ONE 9(4): 93150
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Reference ranges of handgrip strength from 125,462
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Figure 1 Average handgrip strength as a function of age. Nth = North; Sth = South.
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Table 3. Median (25th-75th percentile) overall handgrip strength (in kg) stratified by age, sex, and ethnicity

Age 35-40 years Age 41-50 years Age 51-60 years Age 61-70 years
Ethnicity Women Men Women Men Women Men Women Men
South Asian 23(19-27) 35(31-41) 21(18-25) 34(29-39) 19(16-23) 31(25-35) 19 (15-23) 27 (22-32)
n=5723 n=3326 n=4833 n=3674 n=2900 n=2569 n=1533 n=1630
Chinese 28 (24-32) 45 (40-50) 28 (23-32) 43 (37-43) 26 (22-29) 40 (34-45) 23(20-27) 36 (31-41)
n=4716 n=3175 n=7854 n=5174 n=17832 n=5416 n=3604 n=3181
Malaysian 23(19-27) 40 (34-45) 23 (19-26) 37(32-42) 20(17-24) 33(29-39) 18 (14-21) 29 (24-34)
n=1021 n=518 n=2073 n=1214 n=1629 n=1236 n=3891 n= 841
Persian 27(23-31) 47 (42-52) 26 (22-30) 44 (38-49) 24 (20-27) 40 (36-46) 22(19-25) 35 (31-41)
n=781 n =601 n=1025 n=1068 n=611 n=551 n=256 n=290
Arab 24(21-29) 43 (37-48) 25(21-29) 42 (37-47) 23 (20-27) 40 (34-45) 20(17-03) 34 (30-38)
n=597 n=450 n=621 n=621 n=290 n=263 n=106 n=138
African 22(13-31) 38 (27-45) 24 (14-30) 38 (26-44) 20(11-27) 33(23-41) 18 (10-25) 31(22-38)
n=733 n =268 n=1040 n=420 n=914 n=428 n=535 n=280
European 30(26-35) 50 (43-56) 30 (25-35) 49 (42-56) 28(23-32) 46 (40-52) 25(21-29) 41 (35-47)
n=10RA n=h94 n= 2454 n=1741 n=2364 n=1849 n=1344 n=1112
Latin American 29(23-33) 45 (39-52) 27 (22-31) 43 (37-50) 25 (21-30) 41 (34-46) 23(19-27) 37 (31-42)
n=2143 n=1287 n=3999 n =2591 n = 3504 n=2111 n=2025 n=1447




Table A2, Median [25“1-?5”' percentile] overall handgrip strength stratified by sex, age, body-mass index, and geographic region

Women

SE = Southeast. Underweight = body-mass index (BMI) < 18.5kg/m?; healthy weight = BMI 18.5 to <25kg/m’; overweight = BMI 25 to <30kg/m*; obese = BMI=30kg/m*.

=50 years =50 years
Region Underweight Healthy weight Overweight Obese Underweight Healthy weight Overweight Obese
Europe’ Morth 28 (24-32) 31 (26-35) 30 (26-34) 29 (24-34) 25 (19-31) 27 (23-31) 27 (22-30) 26 (21-30)
America n=>56 n=1911 n=1307 n=1230 n=39 n=1601 n=1740 n=1438
South America 25 (20-31) 27 (23-31) 27 121-31) 28 (22-33) 22 (19-27) 23 (20-28) 23 (20-29) 24 (20-29)
n=75 n=2140 n=2294 n=1803 n=66 n=1508 n=2139 n=2011
Middle East 23 (20-25) 25 (22-29) 26 (22-30) 25 (22-30) 21(18-24) 21(18-25) 23 (20-26) 23 (20-27)
n=35 n=629 n=1183 n=1134 n=14 n=215 n=495 n=508
Africa 23 (19-27) 25 (16-30) 23 (13-30) 20 (12-30) 21 (13-27) 22 (12-27) 20(10-27) 15(10-25)
n=96 n=546 n=413 n=605 n=93 n=410 n=330 n=474
SE Asia 21 (18-25) 22 (19-26) 23 (19-27) 24 (20-28) 17 (13-20) 19 (15-22) 20 (16-23) 19(16-23)
n=126 n=1246 n=1169 n=750 n=120 n=2046 n=982 n=>547
South Asia 21 {18-25) 23 {19-27) 23 (19-27) 23 (19-27) 18 (14-21) 19(15-23) 20(17-25) 21(17-25)
n=2096 n=4621 n=2591 n=1010 n=820 n=2046 n=1020 n=426
China 26 (21-29) 28 (23-31) 29 (24-33) 29 (25-33) 21 (17-25) 24 (21-28) 26 (22-30) 25(21-30)
n=304 n=7510 n=3882 n=791 n=350 n=5792 n=4199 n=960
Men
=50 years =50 years
Region Underweight Healthy weight Overweight Obese Underweight Healthy weight Overweight Obese
Europe/ North 32 (26-41) 48 (41-54) 49 (43-56) 50 (44-58) 33 (29-47) 43 (38-49) 45 (38-51) 44 (38-57)
Amodca n=10 n=051 n=1544 n=120 n=0 a1 007 n=1022 n=004
South America 37 (33-43) 41 (35-47) 45 (39-51) 46 (40-52) 33 (30-39) 36 (31-42) 40 (33-45) 41 (34-47)
== n=1J5% n=17J0 =078 n=A2 n=1021 n=1584 n=07%
Middle East 38 (35-41) 43 (38-49) 44 (39-50) 44 (38-49) 34 (31-39) 37 (32-42) 39 (34-45) 39 (34-46)
n=47 n=876 n=1144 n=603 n=24 n=399 n=504 n=278
Africa 35 (29-42) 38 (26-44) 36 (22-48) 29 (15-45) 31 (26-36) 32 (22-41) 34 (20-45) 27 (17-38)
n=146 n=396 n=64 n=30 n=121 n=363 n=43 n=43
SE Asia 34 (28-38) 36 (31-41) 39 (34-44) 39 (33-44) 28 (21-32) 31 (25-36) 32(28-3g) 33(29-39)
n=51 n=760 n=747 n=299 n=105 n=972 n=789 n=328
South Asia 31 (27-37) 35 (30-39) 36 (31-41) 37 (29-41) 25 (21-31) 30 {25-35) 32 (27-37) 31(25-37)
n=1481 n=3600 n=1474 n=265 n=1040 n=2115 n=742 n=181
China 39 (34-44) 42 (37-48) 45 (40-51) 46 (40-51) 33 (28-39) 38 (32-43) 40 (34-45) 40 (34-46)
n=190 n=4597 n=2980 n=539 n=298 n=4790 n=2980 n=433
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Este estudio sugiere que la medicion de la fuerza prensil es un método
simple y econdmico de estratificacion del riesgo para todas las causas de
muerte, muerte cardiovascular y enfermedad cardiovascular.,

Se necesitan mas investigaciones para identificar determinantes de la
fuerza muscular y para probar si la mejora de la fuerza reduce la mortalidad
y las enfermedades cardiovasculares.



Figure 1: Grip strength adjusted for age and height, stratified by sex and country
Countries are groupedinto low-income, middle-income, and high-income strata and are presented in order of
increasing ver canita GDP. Eror bars renresent 453 1. UAE=United Arab Emirates
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Figure 2 Grip strenqth adjusted for age and height, stratified by ethnicity
Error bars represent 95% (1.
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Figure 3: Case-fatality rates for incident cases of myocardial infarction, stroke, cancer, hospital admission for
pneumonia or COPD, pneumonia, injury from a fall, and fracture, stratified by grip strength tertile
COPD=chronic obstructive pulmonary disease. Ml=myocardial infarction. Resp hosp=hospital admission for
pneumonia or COPD.



Adjusted model

All-cause mortality

Grip strength 1-37 (1-28-1-47); p=0-0001
Systolic blood pressure 1-15 (1-10-1-21); p=0-0001
MET-min per week 1-09 (1-04-1-15); p=0-002
Cardiovascular mortality

Grip strength 1-45 (1-30-1-63); p<=0-0001
Systolic blood pressure 1-43 (1-32-1-57); p<=0-0001
MET-min per week 1-12 (1-03—1-22); p=0-01
Cardiovascular disease

Grip strength 1-21 (1-13-1-29); p=0-0001
Systolic blood pressure 1-39 (1-32-1-47); p=0-00071
MET-min per week 1-04 (0-991-1-09); p=0-1

HRs are per SD reduction in grip strength, per SD reduction in log{MET-min per
week), and per SD increase in systolic blood pressure. Model adjusted for age;
sex; country income level; education level; employment status; tobacoco and
alcohol use; daily dietary energy intake; proportion of caloric intake from protein;
diabetes, heart failure, coronary artery disease, and chronic obstructive
pulmonary disease; self-reported prior stroke; self-reported prior cancer;
bodw-mass index; and waist-to-hip ratio. Physical activity lewvels and a past
history of hypertension were omitted as covariates because of collimearity with
log (MET-min perweek) and systolic blood pressure, respectively. HR=hazard
ratio. MET=metabolic equivalent of task.

Table 3: HR for all-cause mortality and subdistribution HR for
cardiovascular mortality and cardiovascular disease
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TABLE 2 Sociodemographic characteristics, physical and behavioral factors by tertiles of HG strength

HG strength®

Tertile 1 Tertile 2 Tertile 3
Factor Total (mn = 578) (n =572) (n=541) P value®
BMI (sd)® 033 +*1.19 044+ 1.26 032*+1.20 0.29 +1.07 2776
Mean skinfolds (mm)? 1596 = 8.74 1593 = B.83 1649 = 8.78 16.31 = 8.75 3882
Waist circumference (cm) 66.00 =926 64.06 *+ 8.53 66.39 * 971 69.44 + 820 0001
Hip circumference (cm) 2041 +=11.19 76.69 =9 18 81.32 = 11.81 36.06 = 9.55 0001
Waist:hip ratio 0.82 = 0.06 0.84 + 0.06 0.81 = 0.06 0.80 =0.05 0001
Birthweight® 781
Adequate birthweight (n = 581) 79.16% (n=237) 78.74% (n=207) 7841% (n=137) 81.07%
Low birthweight (n=153) 20.84% n=064) 21.26% (n=357) 21.59% (n=232) 18.93%
Breastfeeding 628
Breastfeeding n=1,613) 95.39% (n = 555) 96.02% (n=2545) 95.28% (n=513) 94.82%
No Breastfeeding (n = 86) 4.73% (n = 23) 3.98% (n=27) 4.72% (n =28) 5.18%
Breastfeeding time 589
> 6 months (n=1437) 84.98% (n=494) 8547% (n=479) 83.74%  (n=464) 85.77%
< 6 months (n=254) 15.02% (n=84) 14.53% (n=93) 16.26% (n=7T7) 14.23%
Physical Activity 175

Sufficiently active

Inactive

(n = 464) 27 44%
(n=1,227) 71.78%

(n = 173) 29.93%
(n = 405) 70.07%

(n = 156) 27.27%
(n=416) 72.73%

BMI, body mass index: sd, standard deviation; mm. millimeters; cm, centimeters.
“Tertile 1: 0.5-7.5 Kg; Tertile 2: 8-15.5 Kg; Tertile 3: 16-51.5 Kg.
PChi-squared test for categorical variables and ANOVA for continuous variables.
“Body Mass Index adjusted for age and sex.
9Average of tricipital, subscapular, and abdominal skinfolds.

“Birthweight (gm) defined as adequate birthweight (> 3,000 gm), low birthweight (< 3,000 gm).

(n = 135) 24.95%
(n = 406) 75.05%

‘Dichotomized to active/active according to previously proposed age and sex cutpoints (Voss et al., 2013).




TABLE 3 Socioeconomic, anthropometric, and behavioral factors associated with HG strength: multinominal logistic

model

Model 1* Model 2"

Tertile 1° Tertile 2° Tertile 1° Tertile 2°
Factor OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Area of residency: rural 0.24 (0.180.3 3 0.58 ({1.44—(1.?4}‘1 0.18 ({LIZ—U.Z?}d 0.43 ({].3[-{],59}d
Health affiliation regimen; 0.50 (0.39-0.63)¢ 0.71 (0.56-0.91)°
subsidized or not subsidized
Neighborhood social strata; 1 or 2 0.25 {{].19—{1.34}d 0.50 ((].36—(1.68)‘1 0.21 (0.140.3 l}d 0.44 {(].3[—(].63}'1
Parent/Guardian schooling; 0.45 {{}.35—{}_5?}‘1 0.78 (0.61-0.98)" 0.62 (0.450.86) 0.85 (0.64-1.12)
none or primary
Work status; unemployed/ 1.18 (0.90-1.55) 1.29 (0.98—-1.68) 1.53 {l.l(l—llﬁ)f 1.500 (1.1 I—E.Ul}f
student/housewife
Average household income; 0.62 (0.49-0.80)" 0.81 (0.64-1.03)
= 2 minimum salaries
W aist-hip ratio® 2.14 {l.?ﬁ—lﬁl}d 1.34 (1.10-1.63)° 2.02 {l.SZ—Z.ﬁ?}d 1.74 {l.36—2.23}d
Physical activity: inactive 1.28 (0.98-1.67) 1.12 (0.86—1.4T)

La menor fuerza de HG se asocio con indicadores de mayor nivel socioeconémico,
como Vvivir en un area urbana, residencia en barrios de estratos sociales mas altos,
padre / tutor con educacion secundaria o superior, ingreso familiar mas alto y
afiliacion a planes de seguro de salud.

Ademas, la baja fuerza de HG se asocio con menores niveles de actividad fisica y
una mayor relacion cintura-cadera.
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Table 1

Descriptive characteristics of n = 7329 11-16 year old English schoolchildren.

All Boys Girls

n= n = 7329 53% (n = 3846)  47% (n = 3483)
Age (years) 129 £ 15 130 £ 15 129 + 14
Height (cm) 1559 + 109 1570 + 123 154.7 + 9.0
Weight (kg) 50.0 + 13.0 50.5 + 140 494 + 11.8
BMI (kg-m™2) 203 + 3.7 202 + 3.7 205 + 3.7
Weight status (%)

Underweight 4.5 4.2 4.9

Normal weight 67.3 67.3 67.3

Overweight 22.0 219 22.1

Obese 6.2 6.6 5.7
Handgrip (kg) 239+ 79 25.7 + 9.1 218 £ 538
Handgrip (keg-kg~')  0.48 4 0.12 0.51 + 0.12 0.45 4+ 0.10
CRF (shuttles) 429 + 228 509 + 250 339 + 158
SBP (mm Hg) 1174 + 13.6 118.1 £+ 14.1 116.8 + 129
DBP (mm Hg) 68.4 + 10.8 67.3 + 10.7 69.6 + 10.8
Elevated SBP 23%(n = 1782)  25%(n = 1024)  20% (n = 758)
Elevated DBP 44% (n = 3450)  42% (n = 1708)  47% (n = 1742)
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Table 2
Likelthood of elevated blood pressure in 11-16 year old schoolchildren according to hand-

erip strength in all participants.

Systolic blood pressure Diastolic blood pressure

OR  Lower 95%ClI Higher 95%CI OR Lower 95%Cl Higher 95%CI

Model 1: unadjusted
Low HG 1.00 Referent 1.00 Referent
Good HG 0.80 (0.710.90) 0.73 (0.66 0.80)

Model 2: adjusted for age, sex, deprivation
Good HG 0.73 (0.64 0.82) 0.72 (0.64 0.80)

Model 3: adjusted for age, sex, deprivation CRF & PA
0.73 (0.64 0.83) 0.72 (0.640.81)

Model 4: adjusted for age, sex, deprivation, CRF, PA & BMI
Good HG 1.04 (0.901.20) 092 (0.811.04)°




Table 3

Likelihood of elevated blood pressure in 11-16 year old schoolchildren according to hand-
grip strength grouped according to weight status.

Systolic blood pressure

Diastolic blood pressure

OR Lower Higher OR Lower  Higher
95%ClI  95%Cl 95%Cl  95%Cl
Normal weight
Model 1: unadjusted
Low HG 1.00 Referent 1.00 Referent
Good HG 090 (0.751.01)° 1.03 (0901.18)
Model 2: adjusted for age,
seXx, deprivation
Good HG 094 (0.781.13) 1.01 (0.871.19)
Overweight /Obese
Model 1: unadjusted
Good HG 092 (0.761.12) 068 (0.570.82)
Model 2: adjusted for age,
sex, deprivation
Good HG 1.01 (0.821.28) 0.80 (0.631.01)°
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Hazard ratios: men and women

AdjHR (95%CI) P Events AdjHR (95%CI) P Events
Per 1 Kg Increase N(% Rate Per 1 Kg Increase N(% Rate
Composite 091(090,093) <0.001 & 1471(181) 32 Composite 0.76(0.72,0.80) <0.001 -0~ 578(13.2) 23
CV Death 0.88(0.86,090) <0.001 - 811(100) 17  CVDeath 0.70(0.66,0.75) <0.001 == 343(78) 13
M 0.97(0.94,1.00) 0.04 - 50963 11 M 079(0.72,086) <0.001  —o=— 151(34) 06
Stroke 090(0.87,093) <0.001 —o~ 4254 09  Stroke 0.84(0.77,0.90) <0.001 - | 206(47) 08
Revascularization 0.99(0.97,1.01) 0.16 + 1415174 33 Revascularization 0.90(0.85,0.96) <0.001 < U980 14
HeartFailure  (.89(086,091) <0001 —o 04(58) 10  HeartFalure  0.70(0.64,0.76) <0.001 —o— 176(40) 07
Death 0.87(0.85,088) <0.001 - 1347(166) 28  Death 0.70(0.67,0.73) <0.001 - 56(129) 2.2
08 HazardRatio 1 ; 06  HaardRatio 1 10
‘ Reduced Risk  Increased Risk' ‘Reduced Risk  Increased Risi(

Lopez-Jaramillo et al. Int J Cardiol 2014; 172; 458-461



Proportion with events

Males: Time to Adjudicated Primary Outcome 1 - CV Death MI Stroke

#atRisk 1 2 3 4 5 6
15t 167 1538 1451 1351 125 1150 8
nder 1561 1497 1431 1365 187 98
3167 1570 158 1481 1414 1345 957
ih 1624 1572 1515 1461 1411 1365 1016
5h 1630 1583 1537 1495 1440 1389 1015
Lo rank test P:
1stvs. 5th: <0.0001
2nd vs. 5th: <0,0001 J‘_,-'“‘
3rd vs. 5th: 0.0466 ,,-a-’ p
~ &~
Athvs, 5th: 09924 ,-"' o~
/’- -ﬂ‘,m"‘" -‘_J
el i
oo e’ ,0"'"
I -:“F-wl' -
— st
""" 2nd
i !
-------- 4th
hth

170
199
23
U7
219

Years of Follow-up

Proportion with events

Females: Time to Adjudicated Primary Outcome L - CV Death MI Stroke

gatRisk 1 2 3 4 5 6 7
Ist875 8% 791 7% 0 658 42 7
e 8 80 el 763 716 4 %
676 8% 832 811 787 767 505 o
et 88 842 827 B10 790 528 %
Sih 87T 82 849 81 830 815 554 108
Log rank test P: — 1l
Istvs. 5t <0.000L  ====" 2nd !I
20 vs. 5t <0.000L == 3 I|
Jdvs. 500002 = it .
4thvs. 5t:0.2990 ot d
1y - ,'
o a0
| | | | | | | |
0 1 2 3 4 5 6 1
Years of Follow-up



Hindawi Publishing Corporation
Mediators of Inflammation

Volume 2015, Article ID 710613, 8 pages
http://dx.doiorg/10.1155/2015/710613

Hindawi

Review Article

The Link between Fetal Programming, Inflammation,
Muscular Strength, and Blood Pressure

Jose Lopez-Lopez,' Patricio Lopez-Jaramillo,"” Paul A. Camacho,'”
Diego Gomez-Arbelaez,>* and Daniel D. Cohen'”

'Direccidn de Investigaciones, Fundacion Oftalmologica de Santander (FOSCAL), Floridablanca, Colombia

*Facultad Ciencias de la Salud, Universidad de Santander (UDES), Bucaramanga, Colombia

‘Facultad de Medicina, Universidad Autonoma de Bucaramanga (UNAB), Bucaramanga, Colombia

*Divisién de Endocrinologia, Escuela de Medicina, Universidad de Santiago de Compostela, 15782 Santiago de Compostela, Spain

Correspondence should be addressed to Patricio Lopez-Jaramillo; jplopezj@gmail.com
Received 6 March 2015; Accepted 3 August 2015

Academic Editor: Marc Pouliot



Maternal | Placental

Strength undeljlzut\ntmn <{ys~fgncnon
training e .
. -1 Low birth weight progeny ’ - \\
! o Physical \l
7\ Inactivity /

By

~| Hypercaloric
diet

o Psychosocial
stress /

r/‘

Pro-inflammatory
markers

Anti-inflammatory
markers



PLOS ov

RESEARCH ARTICLE

Population Muscle Strength Predicts Olympic
Medal Tallies: Evidence from 20 Countries in
the PURE Prospective Cohort Stuay

Darryl P. Leong'*, Martin McKee?, Salim Yusuf', on behalf of PURE Investigators

1 The Population Health Research Institute, McMaster University and Hamilton Health Sciences, Hamitton,
Ontario, Canada, 2 London School of Hygiene and Tropical Medicine, London, United Kingdom

{ Membership of the PURE Investigators is provided in 1 Appendix.

| m | * leongd @phri.ca



Table 1. PURE subject characteristics stratified by country/state. BM| = body-mass index; GDP = gross domestic product; GS = grip strength; NA = not
available because dietary data have not yet been analysed; SD = standard deviation. Medal tally refers to Summer Olympic Games from 2000-16 inclusive.

Country/ State Population | GDPin2012 Medal Male sex,  Median age Mean Mean BMI | Mean GS @ Adjusted*® GS
in 2012 (millionsof | tally n (%) (2575 heightt 1SD,kg/m2 1SD, kg (95% CI), kg
UsD) percentile), SD,cm
years
Argentina N = 7462 42,192,500 603,153 24 2875 (39) 51 (43-59) 164195 2964622 33.0+11.3 32.8(32.6-32.9)
BangladeshN = 2712 = 161,083,808 116,034 0 1232 (45) 45 (38-52) 15618.4 21.944.20 @ 26.249.62 26.7(26.4-26.9)
Brazil N = 5575 199,321,400 2,248,781 73 2493 (45) 52 (45-59) 162+9.3 2794520 35.4+10.0 35.0(34.8-35.2)
Canada N =10,010 34,300,080 1,821,446 84 4655 (47) 54 (46-61) 16849.5 27.745.76 | 35.9+12.4 34.2(34.1-34.4)
Chile N= 3218 17,067,370 266,259 5 1114 (35) 52 (44-60) 158+8.8 29.945.34 25.9+10.9 28.1(27.8-28.3)
China N = 46,890 1,343,240,000 8,229,491 379 19,528 51 (43-58) 16148.2 24.644.03 | 31.8£103 32.1(32.1-32.2)
(42)
|Colorrbia N=7475 45,239,080 370,328 21 2685 (36) 50 (43-58) 159+8.0 26.445.01 29.4+10.9 30.8 (30.6-30.9)
India N = 25,786 1,205,074,000 1,858,745 13 11,279 47 (40-56) 158491 23.045.04  26.64866 26.7(26.6-26.8)
(44)
Iran N =6011 78,868,710 502,729 32 2876 (48) 47 (41-55) 162+49.7 2734467 33.0¢11.4 31.6(31.4-31.8)
MalaysiaN= 10,542 @ 29,179,950 305,033 8 4513 (43) 51 (44-59) 157186 26645.18 @ 26.119.88 27.1(26.9-27.3)
Pakistan N = 1824 190,291,100 224,880 0 896 (49) 45 (40-53) 16119.1 24.045.82 20.0+10.1 18.2(17.8-18.6)
Palestine N = 1561 4,047,000 11,279 0 781 (50) 48 (41-56) 16449.8 30.346.32 | 33.4410.7 31.5(31.1-31.8)
Philippines N = 4659 103,775,000 250,182 1 1346 (29) 53 (45-60) 15617.9 2424461 25.118.26 NA
Poland N = 2020 38,415,280 490,213 55 754 (37) 55 (48-61) 165+¢8.9 28.145.08 | 35.8+12.4  36.0(35.7-36.3)
ﬁaudi Arabia 26,534,500 733.956 3 1165 (57) 45 (39-52) 16418.9 30.745.98 30.7+10.9 27.6(27.2-27.8)
= 2046

South Africa 48,810,430 382,338 28 1030 (32) 49 (42-57) 16048.2 27.048.41 | 24.5¢126 25.9(25.6-26.1)
N=13238

Sweden N = 4097 9,103,788 523,941 43 1932 (47) 53 (46-60) 17249.3 26.544.18 39.0+12.2  36.0(35.8-36.3)
Turkey N = 4058 79,749,460 788,863 37 1600 (39) 49 (43-57) 16119.2 30.546.02 & 30.6+10.6 30.8(30.6-31.0)
UAEN=914 5,314,317 383,799 2 262 (29) 48 (40-57) 160+8.8 30.246.40 27.649.23 28.7(28.2-29.2)
Zimbabwe N = 815 12,619,600 12,472 7 230 (28) 52 (45-60) 162+7.8 24.646.09 & 30.1#8.19 31.5(31.0-32.0)

* Adjusted for age, sex, height, and daily caloric intake.




Table2. Poisson regression models for the association between grip strength, and national Olympic
per capita medal tally. Abbreviations as per Table 1.

Model Percent increase in expected medal count (95% | p-value
confidence interval) per 1kg increase in GS

Unadjusted 31 (13-51) <0.001

Adjustea for national GDP 29 (13-48) <0.001

Adjusted for age, sex, height, and daily 38 (13-69) 0.002

caloric intake

Adjusted for age, sex, height, daily 36 (13-65) 0.001

caloric intake and national GDP

d0i10.1371/journal.pone.0169621 002
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Unadusted mean gnp strength (kg) Grip strength adjusted for age, sex, height, calorie intake, country GDP

There was a significant positive association between national population grip strength (GS)
and medal tally that persisted after adjustment for sex, age, height, average daily caloric intake
and GDP (total and per capita). For every 1kg increase in population GS, the medal tally
increased by 36% (95% Cl 13-65%, p = 0.001) after adjustment. Among countries that won at
least one medal over the four most recent Summer Olympic Games, there was a close linear
relationship between adjusted GS and the natural logarithm of the per capita medal tally
(adjusted r = 0.74, p = 0.002).
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Asociacion entre la capacidad cardiorrespiratoria, la fuerza muscular vy la
composicion corporal con factores de riesgo metabolicos en ninos

colombianos: FASE EXPERIMENTAL DEL PROYECTO ACFIES

Evaluar el efecto de un programa de entrenamiento fisico enfocado en
fortalecimiento muscular sobre |la capacidad cardiorrespiratoria, la fuerza
muscular, la composicion corporal, el crecimiento y los marcadores
metabdlicos en nifios con diferente composicion corporal

Grupo intervenido
(n=40)

Predominio magro -

Grupo control
(n=40)

Grupo intervenido
(n=40)

Predominio graso -

Grupo control
(n=40)



Analisis comparativo de la ensayo de campo — pragmatico — Estudio ACFIES

Systolic Blood Pressure
Diastolic Blood Pressure
Pulse Rate

Body Mass Index

Body Fat (BIA)

Skinfold Sum

Waist Circumference
Hip Circumference

Handgrip/weight ratio
Flexion Tronc

Pusj ups

Extension Tronco

Sit and Reach

Salto Alto

Salto Largo

Albumin

Ferritin

Glucose

Total cholesterol
Non HDL cholesterol
Triglycerides
Hematocrit
Hemoglobin

Control
n=63
-3.015 (1.28)
-2.87(1.43)
1.87 (2.10)
0.05 (0.09)
0.93(0.72)
2.32(1.66)
-0.36 (0.49)
0.42 (0.36)

-0.008 (0.007)
-1.03 (1.29)
1.74 (1.04)
1.78 (0.55)
0.09 ( 0.51)

-1.18 (0.644)
-7.84 (5.10)

-101.32 (2.91)
5.08 (2.04)
-10.08 (2.42)
3.73 (3.51)
26.95 (4.51)
24 (5.28)
-0.48 (0.27)
0.39 (0.32)

Intervention
n=80
-5.71(1.53)
-3.52 (1.20)
-4.80 (1.58)
0.18 (0.05)
0.13(0.30)
-1.83 (1.46)
-1.24 (0.58)
-0.30(0.39)

-0.003 (0.006)
4.06 (1.40)
3.22 (0.89)
3.61(0.53)
1.78 (0.39)
1.98 (0.84)
4.05 (2.98)

-100.33 (2.37)
19.37 (15.51)
-7.41(2.08)
3.40 ( 2.96)
24.14 (3.41)
22.87 (3.78)
-0.67 (0.41)

0.23 (0.07)

Delta

2.69 (1.98)
0.65 (1.86)
6.67 (2.57)
-0.12 (0.10)
0.79 (0.72)
4.14 (2.20)
0.88 (0.79)
0.72 (0.55)

-0.005 (0.010)
-5.09 (1.96)
-1.47 (1.36)
-1.83 (0.78)
-1.68 (0.63)
-3.17(1.12)
-11.89 (5.62)

-.98 (3.72)
-14.28 (17.06)
-2.67 (3.18)
0.32 (4.56)
2.80 (5.57)
1.12 (6.35)
0.18 (0.51)
0.16 (0.31)

P value

0.088
0.363
0.005
0.118
0.135
0.031
0.135
0.097

0.303
0.005
0.140
0.010
0.004
0.003
0.018

0.191
0.202
0.201
0.472
0.308
0.430
0.356
0.300



Fuerza muscular y capacidad aérobica relacion simbiotica en

escolares con bajo peso al nacer y riesgo metabdlico. Estudio
SIMAC. Cod. 651765741093

Evaluar la relacidon entre peso al nacer, adaptaciones al ejercicio aerdbico y de
fuerza muscular, y sus efectos en riesgo metabodlico, composicidon corporal y
capacidad fisica en una poblacion adolescente del area metropolitana de
Bucaramanga, Colombia.

Criterios de inclusién

* Adolescentes de 13 a 17 afos de edad.

« Tanner 3 al momento de la evaluaciéon médica.

» Disponer de informacion confiable de peso al nacer y edad gestacional.

« Para el grupo de BPN: nacido a término con peso al nacer por debajo de 2800 gr. Para el grupo de
PAEG: tener peso al nacer entre 2800 - 4000 gr

Criterios de exclusion

« Expresar voluntariamente deseo de no participacion por parte de sus padres en el estudio.

+ Deseo manifiesto del adolescente para no ser incluido en el estudio.

« Adolescentes con incapacidad fisica que les impida involucrarse en un programa de entrenamiento
fisico enfocado al fortalecimiento muscular.

« Adolescentes con asma.

= Universidad J N
! de Santander P T4t

Resolucion MinEducacion No. 6216 - 22/12/05
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Objetivo del Programa

* Disefnar, desarrollar y evaluar estrategias
nutricionales, de actividad fisica y otras
complementarias, con la participacion de diferentes
actores sociales e institucionales, que permitan
mejorar la salud materna, el peso del recién nacido,
el crecimiento y desarrollo en la ninez y
adolescencia, e impactar en los factores de riesgo y
enfermedades derivadas de |la malnutricion en el
adulto y adulto mayor.



ALIANZA PARA LA PROMOCION DE HABITOS SALUDABLES Y PREVENCION DE LAS
ENFERMEDADES ASOCIADAS A LA MALNUTRICION EN EL CURSO DE LA VIDA

Proyectos:

Gestantes y cuidado prenatal

Efectividad de un programa regular y supervisado de suplementacion nutricional y ejercicio
para mejorar los desenlaces de la gestacion: Ensayo clinico pragmatico.

Menores de 5 anos

Efecto de una intervencion educativa y un programa nutricional para promover la lactancia
materna y mejorar el crecimiento y la respuesta inmune no especifica en la primera infancia
en una cohorte de nifios colombianos.

Niflez y adolescencia
Adaptacion y evaluacion de una intervencion multicomponente para prevenir el sobrepeso y
la obesidad infantil en escolares de cinco ciudades de Colombia

Adulto
Impacto de una intervencion multipropoésito para el control del peso y de los factores de
riesgo cardiovascular asociados a la malnutricion en una poblacion adulta laboralmente
activa.

Adulto mayor

Impacto de una intervencidn nutricional y entrenamiento mixto de resistencia muscular,
fuerza y cardiopulmonar en la funcionalidad de adultos mayores con sobrepeso y obesidad
sarcopénica



Disenos

Gestantes y cuidado prenatal
— Estudio clinico pragmatico, abierto, aleatorizado, controlado, paralelo.

Menores de 5 anos

— Ensayo de campo con dos cohortes intervenidas y una cohorte con cuidado estandar para
evaluar el impacto de en primera infancia (0 a 23 meses) mediante estrategias de promocién de
la lactancia materna en madres, cuidadores, red de apoyo y responsables de la atencidon en
salud mas una intervencidn nutricional en niflos de 6 a 23 meses de edad.

— Ensayo clinico, aleatorizado, doble ciego, paralelo y controlado con D-Arginina para evaluar el
efecto de la suplementacién nutricional con dos gramos diarios de L-arginina oral en el
desarrollo de respuesta inmune no especifica de nifios 24 — 60 meses

Nifiez y adolescencia

— Abordaje metodoldgico cuasi experimental pre-post con grupo control que permitira la
evaluacion de efectividad de la intervencion multicomponente de base escolar dirigida a
prevenir el sobrepeso y la obesidad infantil.

Adulto

— Estudio clinico tipo comunitario, abierto, paralelo, controlado y aleatorizado

Adulto mayor

— Estudio experimental, pragmatico, aleatorizado, controlado, paralelo para evaluar los efectos de
un programa de 36 semanas de intervencion nutricional y de entrenamiento mixto de
resistencia muscular, fuerza y cardiopulmonar — “ColBiNut — Adulto Mayor®”.



Consideraciones finales

El entrenamiento de fuerza debe considerarse, ademas del
ejercicio aerdbico, en la prevencion y tratamiento de
enfermedades cardiovasculares, ya que tanto la fuerza
muscular como el componente cardiorrespiratorio pueden
proporcionar beneficios unicos.

El entrenamiento de fuerza podria ser un tipo mas atractivo
de ejercicio para personas con sobrepeso y obesidad, que
estan en un mayor riesgo de desarrollar enfermedades
cardiovasculares y que pueden ser adversos al ejercicio
aerobico.



Consideraciones finales

Los clinicos han desarrollado guias para la prescripcion de
entrenamiento de fuerza en diferentes poblaciones: adultos
de mediana edad aparentemente sanos y adultos mayores,
ninos y adolescentes, y pacientes con ECV.
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“La salud se produce cuando se devuelve a la
gente el poder para efectuar las
transformaciones necesarias que aseguren un
buen vivir y se reduzcan las causas que atentan

contra la salud y el bienestar”
Carta de Ottawa, 1986
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