Dosis de actividad fisica para la prevencion y

tratamiento de enfermedades cronicas
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mundo se muere por inactividad

Figure &: Deaths attributed to 19 leading risk factors, by country income level, 2004.
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ual es la minima dosis de AF para reducir la mortalidad?

Figure. Hazard Ratios (HRs) and 95% Cls for Leisure Time Moderate- to Vigorous-Intensity Physical Activity and Mortality
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This infographic summarizes the findings as reported in the manuscript published by Arem, et.al. JAMA Internal Medicine 2015

eTable 6. Approximate amounts of example activities to meet stated goals®

(@NCIEpiTraining

Comparison with Energy Example 1: Example 2: Example 3: Example 4:
Physical Activity expended Walking Biking Swimming Running
Guidelines (MET h/wk) (20 min mile or (leisurely effort) (moderate effort) (10 min mile or

3 mph) 6 mph)
Recommended 7.5 20 minutes per day 45 minutes, 2 days per week 35 minutes, 2 days per week 45 minutes per week
minimum
3x minimum 22.5 60 minutes per day 60 minutes, 5 days per week 60 minutes, 3 days per week 45 minutes, 3 days per week
S5x minimum 375 90 minutes per day 75 minutes, 7 days per week 45 minutes, 7 days per week 60 minutes, 4 days per week
10x minimum 75 180 minutes per day 150 minutes, 7 days per week 90 minutes, 7 days per week 60 minutes, 7 days per week

*Each example activity column alone meets the corresponding defined metabolic equivalent (MET) h/wk, but either moderate or vigorous activities can be

combined to reach stated physical activity goals.

Arem et al. JAMA Int Med 2015; 175 (6): 959-967 €Bizk
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ual es la minima dosis de AF para reducir la mortalidad?

Hazard ratio
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Cumulative Survival

ysical fitness vs Physical activity

1.0
0.8- NMETS
R
7.1-10 METs
0.6
5-7 METs
0.4 <5 METs

1

0.00 5.00 1000  15.00
Years of Follow-up

/

Cada aumento en 1 MET supone
112-17% de la esperanza de vida
(O Keefe et al., 2011; Castllo
Garzon et al. 2006)

O "Keefe et al. Prog Card Dis 2011; 53: 471-479
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Physical fithess and activity as separate

heart disease risk factors: a meta-analysis

PAUL T. WILLIAMS

Life Sciences Division, Lawrence Berkeley National Laboratory, Berkeley, CA 94720
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FIGURE 4—Relative risk for CHD or CVD in 8 physical fitness
(317,908 person-yr of follow-up) and 30 physical activity cohorts
(2,286,806 person-vears of follow-up) for studies cited in, and subse-
quent to, the Report of the Surgeon General (57).
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asto energético y NEAT: Non-Exercise activity thermogenesis
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- BMR ~60% del GL (~80%
masa magra)

- NEAT el componente mas
variable (15-50% del GE o
en 2000kcal/d)

- TEF (~10% GE)

Levine. J Intern Med 2007; 262: 273-287



e la Paleovida a la Industiralizacién: Experiencia del antropologo Kim
Hill durante 30 anos viviendo con tribus

Los Ache cazaban a diario. excepto los dias muy lluviosos, recorriendo unos 10km diarios a baja
intensidad y otros 1-2 a intensidades vigorosas para cazar (recogido por GPS). Los Hiwi cazaban 2-3 dias
a la semana y el resto de dias los dedicaban a preparar herramientas y trabajo de casa. Basicamente
realizan actividad fisica moderada todos los dias y de vez en cuando dias de actividad fisica muy intensa
seguidos por dias de descanso.Caminan por terrenos dificiles a diario, trepando por arboles, arrastrandose
por hierbajos y bajo ramas, moviendo cargas pesadas etc. Las cazas de monos eran realmente fatigantes,
ya que consistian en sprints repetidos cada 20-30 segundos durante periodos de 1 hora sin descansar. El
periodo de caza supone largos periodos de actividad aerobica para buscar la presa y trabajo de fuerza
intenso para arrastrar lo cazado hasta el campamento, sobre terreno irmegular. Los sprints, saltos,
escalada, cargar animales y objetos pesados estaban a la orden del dia.

La mayoria de estas personas entre 30-50 afios presentaban mayor capacidad aerdbica que los
Americanos modernos de su edad.

Las mujeres normalmente recogian frutos, vegetales, animales pequefios como reptiles, huevos, agua y
otro tipo de alimentos cada 3 dias para posteriormente transportarlos hasta el campamento. Esto suponia
recomrer largas distancias en grupo, caminando durante horas y con los nifios encima. Muchas veces
requerian esfuerzos de escavar, trepar, llevar cargas pesadas etc. Ademas hasta que el nifio cumplia 4
afios lo llevaban en brazos o en la espalda, recorriendo distancias de hasta 5 km. Otras responsabilidades
eran la construccion de la cabafia y herramientas, preparar la comida y socializacion mediante danzas y
cuentos.

O "Keefe et al. Prog Card Dis 2011; 53: 471-479




e la Paleovida a la Industrializacién: Experiencia del antropologo Kim
Hill durante 30 anos viviendo con tribus

Energy expenditure on physical activiry: hunter-gatherers vs modem

Humans™
Total daily energy Energies Daily distances

Species Sex  expenditure® for PA* covered (km)
Fossil hominids

Homo habilis 2387 0583

Home erectus 2731 1.214

Homo sapiens 2880 1,254

(early)

Hunters-gatherers

Kung M 2178 903 10

F 1770 600 5
Ache M 3327 1,778 16

Sedentary modem humans
M 2000 306 2.4
F 16749 231 2

Abbreviations: M mdicates male; F, female.
* Values are displaved i kCal

O "Keefe et al. Prog Card Dis 2011; 53: 471-479
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n paises desarrollados caminar no es una necesidad

O "Keete et al. Prog Card Dis 2011; 53: 471-479




onsecuenclas de la inactividad




onsecuencias de la inactvidad
Physical inactivity

Abdominal adiposity
Macrophage infiltration of visceral fat

a

Chronic systemic inflammation

After \‘,

Insulin resistance, atherosclerosis, neurodegeneration, tumor growth / Before \ !'
l'. )
/ /

Diseasome of physical [nactlwty Figure 11 MR-scanning demaonstrating visceral fat mass before and after 14 days of reduced daily
stepping os described in [155).

Type 2 diabetes

- T 7% grasa intra-abdominal, |

79%V Ogmay, | sensibilidad a la
insulina y metabolismo lipidico
e tras 14 dias de mactividad

Figure 10 Hypothesis: physical inactivity leads to accumulation of visceral fat and conse-
quently fo the activation of a network of inflammatory pathways, which promotes develop-
ment of insulin resistance, atherosclerosis, neurodegeneration, and tumor growth, leading
to the development of “the diseasome of physical inacfivity.” Adapted, with permission, from

=" Acumulacion de grasa visceral previa a segregacion de TNF-a por el tejido adiposo
(resistencia a la insulina, diabetes, sindrome metaboélico)
Pedersen. Compr Physiol 3: 1337-1362, 2013

Breast cancer

Depression
Colon cancer
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ercise is the real pollypill

Table 1
Physiological mechanisms underlying the positive effects of exercise training on the
aging process.

Protective mechanisms of exercise training

o) |

~J

foruio
agiputaci

Improved endathelial function and passivation of
atherosclerotic plaques

Reduction m systemic intlaoymarion

Beneficial effects un the autonanie regulation of
cardiovascular funetion

Improvement in carduwnascular risk tactor control

« Increase in HDL-cholesterol concentrations

« Reduction in triglyceride and LDL-cholesterol

« Reduction in blood pressure

« Reduction in body fat mass

« Reduction in insulin resistance and improvement in
glucose metabolism

Potential anti-thrombaric and anti-platelet effects

8 Improvement in skeletal musele tupction [resistance
training |

« Improved muscle mass and strength developed by
muscle groups

« Improved muscle power [force generation at high
contraction speed)

« Improved muscle quality, muscle recruitment and
connective tissue

« Reduction of functional deficits and disease co-morbidity
« Improved QoL and IADL performance

9 [ Improvements in bene mineral density and ultrastructure |

10 [ Improvement of chiamnsamal luocton |
« Improved telomerase enzyme activity
« Less reduction in telomerase length

11 [ ITpToWCIEnT (0 COi T Ve SRE Ty Ac oIt and resistance |
training|

Heart intrinsic mechanisims

« Ischemic preconditioning with reduced myocardial
damage during prolonged ischemia

« Prevention of reperfusion-induced ventricular
arrhythmias

Improvement in maximat axyzen uprake (VOz |

¥Bizkaia

* Reduced all-cause and cardiovascular mortality

« Improved functional capacity, QoL and ADL performance

« Improved pulmonary function

« Improved central hemodynamics (cardiac output{stroke

volume]

« Improved skeletal muscle metabolism { muscle blood

flow, O, utilization, mitochondnal function)

QoL indicates quality of life; ADL: activities of daily living; IADL: independent
activites of daily living.

Gremeaux et al. Maturitas 73(4):. 312-317, 2012



xercise 1s the real pollypill
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FIGURE 1 Comparison on the effects of the polypill vs. exercise interventions
on outcomes related to CVD risk using data ?r%m meta-analyses (see text for
more details)

Data of mean change in the outcomes are expressed in mean and 95% confidence intervals.

Fruza-Luces et al. Physiology 28 330-358, 2013 €Bizkaia

foru aldundia
diputacion foral



= Ll muasculo es un 6rgano que produce y segrega citoquinas y otros péptidos en
respuesta a la contracciéon muscular, llamados “mioquinas”

2R |mmune _J z
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: . ¥y
=

== Stimualation

—==|ahbition

Fiuza-Luces et aPhysiology 28: 330-358, 2013 Bizkaia




Irisin Folistatin

L6 LIF - t Hepatic glucose
IL-4 t  production
:tg during exercise

IL-15 Myostatin /' oron | Hepatic CXCL-1
stimulus .
IL6

IGF-1
FGF-2

IL-87
IL6 CXCL-1?

Promotes endothelial

function and
revascularization
IL-6 increases
insulin secretion via
GLP-1

Figure 1 Skeletal muscle is a secretory organ. Levkemia inhibitory factor (LIF), intedeukin (IL)-
4, IL-6, IL-7, and IL-15 promote muscle hypertrophy. Myostatin inhibits muscle hyperirophy and
exercise provokes the release of o myostatin inhibitor, follistatin, from the liver. Brain-derived
neurotropic factor (BDNF) and IL-6 are involved in AMP-activated protein kinase (AMPK)-mediated
fat oxidation and IL-6 enhances insulin-stimulated glucose uptake. IL-6 appears to have systemic
effects on the liver and adipose tissue and increases insulin secretion via upregulation of GLP-1.
Insulin-like growth factor-1 (IGF-1) and FGF-2 are involved in bone formation, and follistatin-
related protein 1 improves endothelial function and revascularization of ischemic vessels. Irisin
has a role in “browning™ of white adipose fissue. Adapted, with permission, from (172).

PedersenCompr Physiol 3: 1337-1362, 2013

$Bizkaia
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Yin-Yang Tegjido Adiposo vs Teido Muscurar

Myokines
d
1
Myokines Proinflammatory
adipokines
2 diabetes mellitus,
lovascular disease, cancer,
osteoporosis ;

Figure 2 The interploy between adipokines and myokines represents a Yin Yang balance
t specially under conditions of obesity, adipose tissue secretes adipokines that contribute to
establish a chronic inflammatory environment, promoting pathological processes such as
atherosclerosis and insulin resistance. Skeletal muscles are capable of producing myokines
that confer some of the health benefits of exercise. Such myokines might counteract the
harmful effects of proinflammatory adipokines. Adapted, with permission, from (1/2).

PedersenCompr Physiol 3: 1337-1362, 2013



t Muscle hypertrophy (myostatin, LIF, IL-4, IL-6, IL-7, IL-15)
f Adipose tissue oxidation (IL-6, BDNF)

f Insulin sensitivity (IL-6)

t Osteogenesis (IGF-1, FGF-2)

t Anti-inflammation (IL-6)

f Antitumor defence [unidentified secreted factor(s)]

f Pancreas function [unidentified secreted factor(s)]

l

Decreased risk of chronic diseases and premature mortality

Figure 13 The finding that muscle produces and releases myokines
provides a conceptual basis for understanding some of the molecular
mechanisms that link physical activity to protection against premature
mortality (172).

Pedersen. Compr Physiol 3: 1337-1362, 2013



rol de la Interleuquina-6

IL-6

IL-6Ra/gp130RB

PI3-K p-STAT3

p-Akt p-AMPK

' '

fGlucose uptake ?Fat oxidation

Blood vessel

Increased hepatic glucosa
production during exercise |

Adipose tissue

Increased lipolysis

Figure 7 Biological role of contraction-induced interleukin-6 (IL-6). Skeletal muscle expresses ond releases myokines
into the circulation. In response to musde contractions, both type | and type Il muscle fibers express the myokine IL-
6, which subsequently exerts its effects both locally within the muscle (e.g., through adivation of AMPK) and—when
released into the circulation—peripherally in several organs in a hormone-like fashion. Specifically in skeletal muscle,
IL-4 acts in an autocrine or paracrine manner fo signal through o gp130RB/IL-6Ra homodimer resulting in activation
of AMP-kinase and/or PI3-kinase to increase glucose uptake and fot oxidation. IL-6 is olso known to increase hepatic
glucose produdtiion during exercise or lipolysis in adipose tissue. Modified, with permission, from (173).

Pedersen. Compr Physiol 3: 1337-1362, 2013

No requiere dafo
muscular (ejercicio
excéntrico) para su
segregacion

Mayor segregacion con |
glucogeno. Traimning low,
ayunas!!

Estimula el crecimiento
muscular y la angiogénesis

€Bizkaia
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rol de la Interleuquina-6

Linear regression
1000 5 Plasma [L-6 {fold changs]} = antilog,,[1.030 log, p[duration {h)] + 0.695]
n =74 exercise mals -0 subjects)

3 e
E
£ 100
o«
ﬁ o Knes-sxtensor
o
& @ Bicycling
= 10 @ Running
% @ Eccentric
E —— Ragression
=
o 1
E
q
o

0.1+ EN R P O B L | LB I R ] L rrerrrrrl

0.1 1 10 100

Exercise duration (h)

Figure 5 The overall logig-logig linear relation {straight solid line] between
exercise durofion and increase in plosma interleukin-é EIL—&{ (fold change from
preexercise level) indicotes that 51% of the voriafion in fold plasma IL-6 increase
may be explained by the duration of exarcise. Modified, with permission, from

La produccion de I1-6 aumenta de
forma exponencial con el la duracion
del ejercicio y la masa muscular
activa (Running)
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Figure 4 Different modes of exercise and the corresponding in-
crease in plosma interlevkin-é {IL-8) levels. Groph is bosed on 73
exercise trials and represents ~B00 subjects. Each dot indicates one
exarcise trial; the corresponding bars represent geometric means with
5% confidence intervals. Although differant modes of axercizse ore os-
socialed with different levels of muscle domage, the increase in plasma
IL-& levels postexercise is a consistent finding. Modified, with permis-
sion, from (58, 173).

Pedersen. Compr Physiol 3: 1337-1362, 2013
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ectos agudos vs Cronicos del ejercicio fisico. Cancer de mama

- Body & Cancer program: 6 semanas de I como parte
del tratamiento junto a quimioterapia (3d/s, 2h
fuerza+HII'T Spinning)

|| - PA after cancer treatment: 6 meses ejercicio >3d/s (1

' sesion supervisada 90~ Aerébico HII'T spinning +

Fuerza)

Dethlefsen et al. Breast Cancer Res Treat 159: 469-479, 2016

Natior

Centre of Inflammation and Metabolism [*[[X]
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ectos agudos del ejercicio. Cancer de mama

i
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Fig. 4 Viability of MCF-7 A MCF-T B MDA-MB-231
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Dethlefsen et al. Breast Cancer Res Treat 159: 469-479, 2016



ectos créonicos del ejercicio. Cancer de mama

N ©
A W'-| B -IU~| c 5-| D 2.5-| - - O
- r —-— N
MCE-7 MDA-MB-231
A ao000 - B 25000 -
S 20000 -
= 30000 -
E “Il nﬂ' E o -l
E. ot "? ol |
> o . e o . = 15000 g"
= o L a " K| o * o .
L 20000 - 2 . =
= o g ;—1 =] .
= Pg o &t 4 =] o
. 10000 4 o
E S : %o .. E San00 "‘:-" 20 “'!-q':'
2 oom] o g % A
. o sagbe o0 o T
S Yees % '_a_'f': S 5000 ™ e o :*
.y o ._ [+]
o
n* . g . o ™
u u Ll uﬂ 1 ﬂ T L]
Pa HE PA HE
& PRE
= 0 MONTHS
] Baseline
UL LU JURLR JURLR 55
PA HE PA HE PA HE PA HE

Dethlefsen et al. Breast Cancer Res Treat 159: 469-479, 2016

€Bizkaia



orrer reduce el tamano del tumor por la segregacion de epinefrina y la
movilizacion de células NK dependientes de I1.-6

@ NK cell

= |60% incidencia y el crecimiento del
tumor en ratones que corren 4.1 -
6.8km/dia (Pedersen et al., 2016)

* [Los ratones que corrian prevenian la
pérdida de peso o caquexia

* 1 Epinefrina + IL-6 — Movilizacion,
redistribucion e mfiltracion de células
NK reduciendo el tamano del tumor

Pedersen et al. Cell Metabolism 23: 1-9, 2016
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asto energético de las actividades laborales y de ocio

RANGES AND MEAN RATES OF ENERGY EXPENDITURE OF 381 SUBJECTS. 242 MEN
AND 139 WOMEN, IN 54 OCCUPATIONS, AND “SLOUGH SCALE"” RANGES

Occupation

E

Hollerith
Typist
Taslor
Drsughtsman
u‘.""’:“’

atch repairer
Clerk

Sedentary-to-light

Tally clerk
Gasket inspector

18| omlwel sl | 2

N

430913
577892

Machine minding
Frame cutting
Gasket packing
Canteen work
IE:"_II turning

inishing
Boot and shoe repair

wame| | e
| Souwa
Y-

5661233
TT8-104-8
T1-5-1159
TA-1-126-2
98
114
76-0-117

Tapping and dnlling
Tool maks
Capstan lathe
Gasket roller
Router machine

Plate punching (battery)
Plate cutting (battery)
Machinist

Roller mill

Sheet metal work

Metal turning (shell cases)
Turning and finishing (shell cases)
Tool setting

Forging

I ! ] | v dwaial I E-I |uu

snsalllill=]loRl |l ==l]

2e3UBIETELE
0 o K
FE¥naad

O S

2390

3

D

0
92:0-1350
&2

Hand press
Annealing
Gasket supply

| N>

T30-165-4
EB-T-14T-9
14751959

Labourers

Power truck driver

Copper and card cutter

aﬂhi’ 'lnd shell case
ng ing ( s)

Cleaning amm (shell cases)

Gauging shell cases

]I|Auuh‘
avwl | lalall

6872064
B10.2184
62:6-177-7
8342378
112:2-2076
109-8-298-2
78-0-2352

Filling and stacking |-cwt. bags
H T loader

Loading and unloading carboys and 1-cwr. bags

L1}

150:9.2486
203-2-282-9

FiG. |.—Capstan lathe operative with portable respirometer fitted and

adjusted so that it does not impede normal work performance.  Hea¥-io-very heavy 1

Furnace cleaning
ing coal

Hewing
Girdering and timbering
ing coal

BaEw | awa

131-8-256-

5
161-3-351-7
181-8-3642
143-0-267-3
168-6-325-8

Brown & Crowden. BrJ Industr 20- 277-283, 1963
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_
Compendiy ry, ME——— T

of

Physical Activities

1' Activity Categories  References  Tracking Guide Compendia = Submit Research Comected METs  Help  Contact Us

3.0 walking the dog

3.0 walking, 2.5 mph, level, firm surface

3.3 walking, 2.5 mph, downhill

3.5 walking, 2.8 to 3.2 mph, level, moderate
pace. firm surface

4.3 walking, 3.5 mph, level, brisk, firm
surface, walking for exercise

5.3 walking, 2.9 to 3.5 mph, uphill, 1 to 5%
grade

8.0 walking, 2.9 to 3.5 mph, uphill, 6% to 15%
grade

5.0 walking, 4.0 mph, level, firm surface, very
brisk pace

7.0 walking, 4.5 mph, level, firm surface, very.
very brisk

8.3 walking, 5.0 mph, level, firm surface

23 cleaning, sweeping, slow, light effor

3.8 cleaning, sweeping, slow, moderate effort

35 cleaning, heavy or major (e.g. wash car.
wash windows. clean garage), moderate
effort

3 cleaning, mopping, standing, moderate
effort

3.2 cleaning windows, washing windows,
general

2.5 mopping, standing, light effort

4.5 polishing floors, standing, walking slowly
using electric polishing machine

2.8 multiple household tasks all at once, light
effort

3.5 multiple household tasks all at once,

moderate effort

7.0 bicycling, stationary, general

3.5 bicycling, stationary, 30-50 watts, very
light to light effort

6.8 bicycling, stationary, 90-100 watts,
moderate to vigorous effort

8.8 bicycling, stationary, 101-160 watts,
vigorous effort

11.0 bicycling, stationary, 161-200 watts,
vigorous effort

14.0 bicycling, stationary, 201-270 watts, very
vigorous effort

4.8 bicycling, stationary, 51-89 watts, light-to-
moderate effort

8.5 bicycling, stationary, RPM/Spin bike class

8.0 calisthenics (e.g., push ups, sit ups, pull-

ups, jumping jacks), vigorous effort

Bizkaia




asificacion de la intensidad de la actividad fisica: MET's

TABLE 2. MET equivalents of common physical activities classified as light, moderate or vigarous intensity

Light <:3.0 METs Moderate 3.0 - 6.0 METs Vigorous 6.0 METs
Walking Walking Walking, jogging & running
Walking slowly around home, Walking 3.0 mph = 3.3" Walking at very very brisk pace (4.5 mph) = 6.3"

store or office = 2.0*
Walking at very brisk pace {4 mph) = 5.0* Walking/hiking at moderate pace and grade with no or

light pack <10 Ib} = 7.0

Hiking at steep grades and pack 10-42 |b = 7.5-9.0

Jogging at 5 mph = 8.0°

Jogging at 6 mph = 10.0°

Running at 7 mph = 11.5°

Household & occupation

Sitting — using computer work at desk using Cleaning — heavy: washing windows, car, Shoveling sand. coal, etc. = 7.0
light hand tools = 1.5 clean garage = 3.0
Standing performing light work such as Sweeping floors or carpet, vacuuming, Carrying heavy Ipads such as bricks = 7.5
making bed, washing dishes, ironing, mopping = 3.0-3.5
preparing food or store clerk = 2.0-2.5
Carpentry — general = 3.6 Heavy farming such as bailing hay = 8.0
Carrying & stacking wood = 5.5 Shoveling, digging ditches = 8.5

Mowing lawn — walk power mower = 5.5
Leisure time & sports

Arts & crafts, playing cards = 1.5 Badminton — recreational = 4.5 Basketball game = 8.0

Billards = 2.5 Basketball — shooting around = 4.5 Bicycling — on flat: moderate effort (12-14 mph) = 8.0;
fast (14-16 mph} = 10

Boating — power = 25 Bicycling — on flat: light effort {10-12 mph} = 6.0 Skiing cross country — slow (2.5 mph = 7.0;
fast {5.0-7.9 mph) = 9.0

Crogquet = 2.5 Dancing — ballroom slow = 3.0, Soccer — casual = 7.0, competitive = 10,0

bhaliroom fast =45

Darts = 2.5 Fishing from river bank & walking = 4.0 Swimming — moderate‘hard = 8-111

Fishing — sitting = 2.5 Golt — walking pulling clubs = 4.3 Tennis singles = 8.0

Playing most musical instruments = 2.0-2.5 Sailing boat. wind surfing = 3.0 Volleyball — competitive at gym or beach = 8.0

Swimming leisurely = 6.01

Table tennis = 4.0

Tennis doubles = 5.0

Volleyball — noncompetitive = 3.0-4.0

Haskell et al. Med Scr Sports Exer 49 1432-1434, 2007
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uantity and quality of exercise for Adults: ACSM Position Stand

TABLE 2. Evidence statements and summary of recommendations for the individualized exercise prescription.

Evidence-Based Recommendation

Evidence Category

Cardiorespiratory (“aerob
Frequency

Intensity

Time

Type

Volume

Pattem

Progression

") exercise

=5 dwk ' of moderate exercise. or =3 d wk | 01.v1QOr0uUS exercise. of a combination of
moderate and vigorous exercise of =3-5 dwk | recommended.
—Moderate and/or vigorous (ntensity 1S recommended 101 most adults:
Light- to moderate-intensity exercise may be beneficial in deconditioned persons.

30-60 mind ' (150 minwk ') of pumposetul moderate exercise. or20-60 mind ' (75 minwk ) of vigorous
exercise, or a combination of moderate and vigorous exercise per day IS recommended for most adults.
=20mimd (150 MWK ) 0f exercise can be beneficial. especially in previously Sedentary persons.
Reqular, purposeful exercise that involves major muscle groups and is continuous and rhythmic in nature
___1s recommended

A target volume of =500-1000 MET minwk ' & ecommended.
Increasing pedometer step counts by =2000 steps per day to reach a daily step count =7000 steps

per day 1s beneficial.

Exercising below these volumes may still be beneficial for persons unable or unwilling to reach this amount
of exercise.

Exercise may be performed in one (continuous) session per day or in multiple sessions of =10 min to accumulate
the desired duration and wolume of exercise per day.

Exercise bouts of =10 min may yidd favorable adaptations in very deconditioned individuals.

Interval training can be effective in adults.

A gradual progression of exercise volume by adjusting exercise duration, frequency, and/or intensity i reasonable
until the desired exercise goal (maintenance) is attained.

This approach may enhance adherence and reduce risks of musculoskeletal injury and adverse CHD events.

Garber et al. Med Sci Sports Exer 43(7). 1334-1359, 2011
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uantity and quality of exercise for Adults: ACSM Position Stand

Resistance exercise

Frequency
Intensity

Time
Type

Repetitions

Sets

Pattem

Progression

Each major muscle group should be trained on 2=3 dwk .

60%—70% of the 1RM (moderate to hard intensity) tor novice to intermediate exercisers to improve strength.

=80% of the 1RM (hard to very hard intensty) for experenced strength trainers to improve strength.

40%—50% of the 1RM (very light to ight intensity) for older persons beginning exercise to improve strength.

40%—-50% of the 1RM (very ight to ight intensity) may. be beneficial tor improving strenath in sedentary persons
beginning a resistance traning program.

~50% of the 1RM (light to moderate intensity) to improve muscular endurance.

20%—50% of the 1RM in older adults to improve power.

—NO specific duration of training has been dentdied for effectiveness.
Resistance exercises involving each major muscle group are recommended.
A varety of exercise equipment and/or body weight can be used to pedform these exercises.

8-12 repetitions 1s recommended to improve strenath and power in most adults.
10-15 repetitions is effective in improving strenath in mddle aged and older persons starting exercise
15-20 repetitions are recommended to improve musculan endurance

Two to tour sets are the recommended for, most adults to improve strenath and power.

— A SINGIE SEL O TESISIAnceE exerciSe can be effed ve especially amaong 0I08r and NOVICE ExerciSers.
=2 sets are effective in improving muscular endurance.
Rest intervals of 2-3 min between each set of repetitions are effective.
A rest of =48 h between sessions for any single musde group IS recommended.

A gradual progression of greater resistance, and/or more repetitions per set, and/or increasing frequency is recommended.

Garber et al. Med Sci Sports Exer 43(7): 1334-1359, 2011
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uantity and quality of exercise for Adults: ACSM Position Stand

Flexibility exercise

Frequency =2-3 dwk ! is effective in improving joint range of motion. with the greatest gains occurming with daily exercise.
Intensity Stretch to the point of feeling tightness or shaht discomfort.
Time olding a static stretch tor 10-30 s © recommended for most adults,

In"older persons, holding a strefch for 30—60 s may confer greater benefd.
For PNF stretching. a 3- to 6-s contraction at 20%—75% maximum voluntary contraction followed by a
10- to 30-s assisted stretch is desirable.

Type A series of flexibility exercises for each of the major muscle-tendon units is recommended.

Static flexibility (active or passive), dynamic flexibility, ballistic flexibility, and PNF are each effective.
Volume A reasonable target i to perform 60 s of total stretching time for each flexibility exercise.
Pattem Repetition of each flexibility exercise two to four times is recommended-

Flexibility exercise is most effective when the muscle is warmed through light to moderate aerobic activity or
passively through external methods such as moist heat packs or hot baths.

Progression Methods for optimal progression are unknown.
Neuromotor exercise trainjng
Frequency =2-3 dwk ' s recommended.
Intensity An effective intensity of neuromotor exercise has not been detemmined.
Time =20-30 mind " may be needed.
Type Exercises involving motor skills (e.g.. balance. agilty. coordination. and gat). praprioceptive exercise
training. and multifaceted activities (e.q.. fai'ji'and yoga) are recommended for older persons to
|__improve and maintain physical function and reduce falls inithose atirisk for falling.

The effectiveness of neuromuscular exercise training in younger and middle-aged persons has not been
established, but there is probable benefit.

Volume The optimal volume (e.g.. number of repetitions, intensity) is not known.
Pattem The optimal pattern of performing neuromotor exercise is not known.
Progression Methods for optimal progression are not known.

OO m

> oo mw

o o

Table evidence categories: A, randomized controlled trals (rich body of data); B, randomized controlled trials (limited body of data); C, nonrandomized trals, observational studies;

D. panel consensus judgment. From the National Heart Lung and Blood Institute (263).

Garber et al. Med Sci Sports Exer 43(7): 1334-1359, 2011
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uantity and quality of exercise for Adults: ACSM Position Stand

TABLE 5. Classification of exercise intensity: relative and absolute exercise intensity for cardiorespiratory endurance and resistance exercise.
Cardiorespiratory Endurance Exercise

Intensity (%\?02....,) Relative to Absolute Absolute Intensity
Relative Intensity Maximal Exercise Capacity in METs Intensity (MET) by Age
%HRR or ; Perceived Exertion 20 METs 10 METs 5 METs Young Middle-aged
Intensity %VO,R %HR max %V0ymax  (Rating on 6-20 RPE Scale)  %V0;mas %oV 02max %V02max METs (20-39 yr) (40-64 yr)  Older (=65 yr)
Very light =30 <57 <37 <Very light (RPE = 9} =34 =37 =44 =2 <24 <20 =1.6
Light 30-39 57-63 37-45 Very ight-fairy light 3442 37-45 44-51 20-29 24-47 20-39 1.6-3.1
JRPE 811}
Moderate 40-59 64-76 46-63 Faitly fight 10 somemhat 43-61 46-53 52-67 301059 4871 40-59 32-47
nard JAPE 12-13}
Vigorous 60-89 77-95 64-90 Somewhat hard to very 62-90 64-90 68-91 6.0-8.7 7.2-101 6.0-84 48-6.7
hard {RPE 14-17}
Near—maximal =90 =96 =91 =Very hard (RPE = 18) =91 =91 =92 =88 =10.2 =85 =6.8
to maximal

Table adapted from the American College of Sports Medicine (14), Howley (173), Swain and Franklin (344), Swain and Leutholtz (346), Swain et al, (347), and the US Department of Health and Human Services {370)
HR . maximal HR; %:HR ., percent of maximal HR; HRR, HR reserve; Y0;us, Mmaximal oxygen uptake; %V 0s,.,. percent of maximal oxygen uptake: VO,R, oxygen uptake reserve; RPE, ratings of perceived exertio

%VO,max
Brisk walking at
80 - : 3.5 mph (3.8 METs)
70 + e
60 | “Harg" : a 5.6km/h?
S0 | i ¢ "Light Ni1 loco...
40 | v ‘!7
30 ¢ ool
20 1 : 1 1 1 1 L 1 )
4 5 6 7 8 e 105 243
VO,max (METs)

FIGURE 1—Changes in the relative intensity of exercise (%V0,_,.)
when the same absolute intensity of exercise is performed by groups

e o Ui e e oo e 09 Garber et al. Med Sci Sports Exer 43(7): 1334-1359, 2011
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tilizacion de los substratos energéticos depende de la demanda energética

- B other fal sources Body Stores of Fuels
C_] plasma FFA and Associated Energy Availability
Bl plasma glucose
: e 2 muscle glycogen Location g kcal
E CARBOHYDRATES
i o9 Liver glycogen 110 451
% Muscle glycogen 500 2,050
:é' 40 4 Glucose in body fluids 15 62
% FAT
é 20 - Subcutaneous and visceral 7.800 73,320
Intramuscular 161 1,513
20 WY oo Total 7,961 74,833
rest 40 55 75 g?if. ":h1e;; eta)sondn;\a';eifs are based on a body weight of 65 kg (143

Exercise intensity (%VWmax)

 En una maratén (80-90VOomax) ~96% depende de
los CHO como fuente energética.

(Bizlg ai 3 Beelen et al. Int.J Sport Nutr Exerc Met 20(6). 515-532, 2010



Energy system

ATP-PCr

Glycolysis

Oxidative (from
carbohydrate)

Oxidative (from fat)

Oxygen
necessary?

No
No

Yes

Yes

Overall chemical
reaction

PCr to Cr

Glucose or

glycogen to lactate

Glucose or
glycogen to CO,
and H,0

FFA or triglycerides

to CO, and H,0

Relative rate of
ATP formed per
second

25

1.5

ATP formed per
molecule of
substrate

36-39"

>100

Available
capacity

<158

~1 min

~90 min

days

*Production of 36-39 ATP per molecule of carbohydrate excludes energy cost of transport through membranes. The net production is

slightly lower (see text).
Courtesy of Dr. Martin Gibala, McMaster University, Hamilton, Ontario, Canada
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ntrenamiento a la carta:

140

120

100}

80

% VOZ - AT

40

20

Fig. 2. Plot of individual subject’s percent of anaerobic threshold (AT) at the different percent max}
HR. On the right axis is labeled the corresponding oxygen uptake for the respective percent AT

e LEGEND
™ (- 60°/o MAX HR

o5 o— 70% MAX HR
8 o— 80% MAX HR
"0 B0 e 1T B A A1 0 (A0 (B Wl A 861 DA [N I AN W AU O b 0 O A ) 1Y 1M 20
5 10 15 20 25 30
SUBJECTS
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Individualizacién por Umbrales metabélicos

¢Qué ocurre cuando un
grupo de personas entrenan
a la misma intensidad
relativa, digamos a un 80%
de la FCmax?
¢Tlenen el mismo estimulo
metabolico?

Katch et al. Kur J Appl Physiol 3% 219-227, 1978



cido lactico: dAngel o demonio? Respuesta durante el ejercicio

Progresivo
Tab.2 Epinephrine, norepinephrine, lectate, heart rate, and oxygen intake in trained and untrained volunteers during graduated exercise.
. Oxygen intake
Epinephrine* Norepinephrine Lactate Heart rate
ﬂwﬂﬂ;‘ {ng/mi) (ng/ml} {mmol/I}
Untrained Trained " "
subjects  subjects I 1 1 1l I L}
()] (m
IR e 2o —
"o 1 T 082 065
n 9 10 9
o L] 0085 + 1193 1218
O o ] o.oéﬂ 0.052 ﬁ 0.157 44 021 12 1 226 211
R 0.154 0.082 + 0978\ 0456 +++ 04| 142 ++ 108 115 1787 21,20
s 0.052 0.046 0.201 | 0.165 051 | 0.21 PEE D 349 233
1 x| 0218 0.102 + 1.167 | 0.616 +++ 233 | 136 44+ 133 123 25.10 27.99
- s 0.128 0.046 f 0.270 | 0.167 064 | 0.16 8 12 406 2.24
0.262 0.137 + 1.402 | 0578 #++ 334 | 159 + 163 140 3333 36.70
e 3 0.158 0.058 0388 |0.197 1.34 | o.M 12 10 451 331
250 x| 0M3 0222 + 2479 (0999 ++ 652 | 216 +++ 173 161 47,04 4490
s | 0se1 | 0182 0.973 |0.484 232 | 027
300 X |\ 0859 037% + 4410 (1661 44+  |849] 352 +++ 33 17
IS R e R AL DT e e
0T o L OO (6 s e A e v i e

Lehmann et al. IntJ Sport Med £ 143-147, 1981
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cido lctico: sAngel o demonio?

.__T—_ -
4
» }
e
1se

n "
i Intake (mifig.min)

. L |
'1 HO e neph ine mq.‘mnr

1A
;:_:1"7‘L'

18 g -l
epinephrine  [ng/m') -
‘

Pz 3

."
;8
r

g3,

. o
I o

o(ncdecel LT
A’} A CLw:‘!‘rfh-# Pr‘“j ¢

Fig. 1 Heart rate, oxygen inteke, lactate, norepinephrine, and
epinephrine during gradusted exercise in trained and untrained
subjects {1 ng norepinephrine = 5.91 p mol, 1 mg epinephrine =
5.45 p mol),

€Bizkaia

* Relacién lineal directa entre el lactato y las
catecolaminas, que presentan una evolucion
entrenamiento-dependiente. El punto de
inflexion (L'T) es la dosis minima para mejorar la
salud y la capacidad aerébica

e Kl dcido pirtivico producido en la glucolisis
puede mcorporarse por vias oxidativas via el

e La acumulacion de acido lactico representa una
situacién por la cual la producciéon de acido

Lehmann et al. Int.J Sport Med 2 143-147, 1981




es el minimo estimulo para mejorar la capacidad aerébica y la salud

4 =
3 T |+ Las personas sedentarias con entrenar
24 L ~ 1 "
g 2l | 2] T LT les es un estimulo suficiente para
B 4 .
= bd
s S i mejorar el VOQm.ax.
- be efiibiib e Las mayores mejoras ocurren en las
-1 5 o
= s 5k primeras 8-12 semanas
RS = . 1 1
JoE o= Ra e Los deportistas necesitan un estimulo
B AR TR TR ) o
(@) 2 2 A : 5
e mayor para producir mejoras
Training Groups metabolicas

Figure 2—Weighted VO, effect sizes for each training group for the
lactate threshold data (Mean = SD). Bars with the same letter are not
significantly different. C, control; S, sedentary; T, trained.

ifBrzka:a Londeree. Med Sci Sports Exerc 29(6). 837-843, 1997



Blood lactate (mmol/L/min)

Blood lactate (mmol/L/min)

G L L] I 1
0 5 10 15 20
Exercise duration (min)
Progresive shuttle walk-runing test
Y
-@- Heart Rate
3-
24
1_
c Ll 1 L] 1 I L) L} 1
0 1 2 3 4 5 6 7

Speed (km/h)

7.75kmh R
7.45kmh R
7.15kmh R
6.85kmh R
6.55kmh R

6.15kmh W
4.25kmh W

EEEBEN

160

140

120

100

(wdq) a1es yeay

80

Heartrate (bpm)

160-

8

120-

8

Heart rate response to constant speed tests

)

80

BN N B RN,

7.75kmh R
7.45kmh R
7.15kmh R
6.85kmh R
6.55kmh R
6.15kmh W
4.25kmh W
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cido lactico: ¢Angel o demonio?

Blood lactate concentration

Aumenta la extraccion de O2

por los musculos y se produce
mas CO2y VE de forma

Phase | Phase Il Phase Ill
1st lactate threshold 2nd lactate threshold
“aerobic threshold” “anaerobic threshold”
40-60% of VOgq, 60-90% of VOg 4,
Very light exercise : Light exercise Moderate exercise Heavy exercise /
Borg scale 6-9 Borg scale 10-12  Borg scale 13-14 Borg scale >14
45-55% of VO,.,, | 55-70% of VOyr,,  70-80% of VO, > 80% of VO,
or HR reserve or HR reserve or HR reserve or HR reserve
60-70% HR 5 i1 70-80% HRqy 80-90% HR . >90% HR__,
BL: < 2 mmolA BL: 2.0-3.0 mmol/l BL: 3.0-4.0 mmol/l BL: > 4.0 mmol/l

Percentage of VO, ..

Aumento exponencial de [L)] y H+ que son tamponados por
HCOs.. Como consecuencia aumenta la produccion de COg y

la VE con aumento lineal de VO2 (1VE/VO?2). La capacidad

s, Nig aimeios dle [ oxidativa del organismo (musculos mactivos, higado, rinones,

corazon) es suficiente para mantener el [L] en equilibrio
(gluconeogénesis)

Binder et al. FurJ Card Prev Rehab 19: 726-734, 2008 ifBizkaia
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OD vs HIIT - Lack of time? A Little Pain for a Lot of Gain

1004 [__JPRE
B POST

PSRy
£ *
£
g 50-
=

25+

0

CON HIT

Figure 1. Cycdle time to exhaustion at 80% of pretraining peak oxygen
update before (PRE) and after (POST) six sessions of high-intensity interval
training (HIT) over 2 wk or equivalent period without training (control;
CON). Individual and mean (=SE) data are plotted for eight subjects in
each group. *P = 0.05 versus PRE within same condition. [Adapted from
Burgomaster, K.A., S.C. Hughes, G.J.F. Heigenhauser, S.N. Bradwell, and
M.). Gibala. Six sessions of sprint interval training increases muscle
oxidative potential and cycle endurance capacity. J. Appl. Physol.
98:1895-1990, 2005. Copyright ©@ 2005 The American Physiological
Society. Used with permission. ]

Mejoras en la capacidad oxidativa
del 15-35% y 1 contenido de

glucégeno muscular

Mejoras en el iempo de agotamiento de
26 a S1min en 2 semanas de
entrenamiento SI'T (4-6 x 30s all-out
(wingate) reps/4 " rec (2-3min por sesion)
3 d/sem

85 CJPRE

5- mmPOST*
44
34
24
14
0 T -
FT

HIT

COX Activity
(mmol-h-1.kg-! protein)

Figure 2. Maximal activity of cytochrome ¢ oxidase (COX) measured in
resting human skeletal muscle biopsy samples obtained before (PRE) and
after (POST) six sessions of high-intensity interval training (HIT) or
continuous moderate-intensity training (ET) over 2 wk. Total training
time commitment was approximately 2.5 and 10.5 h for the sprint and
endurance groups, respectively, and total exercise volume was approx-
imately 90% lower for the HIT group. Values are means = SE for eight
subjects in each group. *P = 0.05 versus PRE (main effect for time).
|Adapted from Gibala, M.J., J.P. Litle, M. van Essen, G.P. Wilkin, KA.
Burgomaster, A. Safdar, S. Raha, and M.A. Tarnopokky. Short-term
sprint interval versus traditional endurance training: similar initial
adaptations in human skeletal muscle and exercse perfomance.
J. Physiol. 575(Pt 3):901-911, 2006. Copynght © 2006 Blackwell
Publishing. Used with permission.]

Gibala & McGee. Exerc Sports Sci 36(2):58-63, 2008 €Bizkaia



[¢

-intensity interval training in patients_"

with lifestyle-induced cardiometabolic disease:

Table 2 Pmotocol recommendations for HIT

a systematic review and meta-analysis

Kassia S Weston,' Ulrik Wisleff,? Jeff S Coombes'

Study MD (95% CI) MD (95% Cl)
Freyssin (2012) 2.80(-0.01,5.61) BB

Fu (2011) 3.6 (-0.15, 7.35) -
lellamo (2012) 0.5 (-0.15, 7.35) —“-'_‘
Moholdt (2005) 2.70(-1.18,6.58) ==
Molmen-Hansen (2012)  5.70(0.68,10.72) e
Roditis (2007) -1.20(-4.93,2.53) R T
Rognmo (2004) 3.00(-6.36,12.36) B
Shjerve (2008) 2.30(-1.85,6.45) —a—
Tjonna (2008) 3.70(-5.96,13.36) -
Wisloff (2007) 4.10(2.53,5.67) -
Total (95% Cl) 3.03 (2.00,4.07) ’

Heterogeneity: Chi 2=9.90; 12 = 9%; P=0.36
Test for overall effect Z=5.75; P<0.001

=

Cambio en VOgpeak (4-16 semanas entren.)

HIIT: De 22.5 a 27.9ml/kg/min (119.49%)
MIT: De 22.6 a 25.2ml/kg/min (110.3%)

-10 0 10 20
Favours MICT  Favours HIT

Frequency IxWeek
Duration 40 min
Modality Treadmillhill, cycle ergometer. Inoeasing speed or indine
Intersity Interval=85-05% PHR
Rest=passive—70% PHR
Interval times 4x4 min intervals
3x3 min recovery
Warm-up 10 min at 60% PHR
Cool-down 5 min at 50% PHR

HIT, homeostasis mode] assessment -insulin resstance; PHR, peak heart rate.

Box 2 Suggested contraindications to high-intensity

interval training (HIIT)

>
>
>
>

rr

Unstable angina pectoris

Uncompensated heart failure

Recent myocardial infarction (<4 weeks)

Recent coronary artery bypass graft or percutaneous
coronary intervention (<12 months)

Heart disease that limits exercise (valvular, congenital,
ischaemic and hypertrophic cardiomyopathy)

Complex ventricular arrhythmias or heart block

Severe chronic obstructive pulmonary, cerebrovascular
disease or uncontrolled peripheral vascular disease
Uncontrolled diabetes mellitus

Hypertensive patients with blood pressure >180/110 (or
uncontrolled)

Severe neurapathy

€Bizkaia



ectos del tempo de rec. en protocolos HII'T: Chronic stroke patients

Oxygen consumption (VO-) responses

1010

'isn‘é'r’n evel 20 Second jange e A A v A
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FIGURE 2—Mean time course of exercise responses by protocol (n = 18). Shaded regions represent warm-up and cooldown. Dorted lines represent

40%. 60%, and 85% aerobic intensity thresholds.
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1arios de actividad

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE

PARTE 4: ACTIVIDADES FiSICAS DE RECREACION, DEPORTE Y TIEMPO
LIBRE

Esta seccion se refiere a todas aquellas actividades fisicas que usted hizo en los
ultimos 7 dias Unicamente por recreacion, deporte, ejercicio o placer. Por favor no
incluya ninguna de las actividades que ya haya mencionado.

20.  Sin contar cualquier caminata que ya haya usted mencionado, durante los
ultimos 7 dias, ;Cuantos dias caminé usted por lo menos 10 minutos
continuos en su tiempo libre?

dias por semana
D Ninguna caminata en tiempo libre > Pase a la pregunta 22

21.  Usualmente, ; Cuanto tiempo gasto usted en uno de esos dias caminando en
su tiempo libre?

horas por dia
minutos por dia

|:| No sabe/No esta seguro(a)

= PRACTICA I. Cuantificacion
de la AF mediante diarios de
actividad
https://sites.google.com/site/co
mpendiumofphysicalactivities/

Fecha 09/09/2015 Dia Miércoles
Hora Min
Hora a la que se levanta de la cama 0 7 4 5
Hora a la que se acosto en la cama 20305000

(Hubo alguna razén especial por la @/

que no pudo realizar su actividad

diaria normal?

En caso afirmativo, ;cual fue el III Enfermedad Lesién Condiciones
motivo? atmosféricas
@, Otra (por favor indique el motivo debajo)

Viaje en tren de 4 horas

Breve descripcion de la actividad diaria (incluya las horas)

Trabajo: Sentado en la oficina con breves periodos cammnando (08:30-15:30)
Desplazamientos: caminando al trabajo y a la vuelta (08:15-08:25 / 15:30-15:35)
Trabajo de casa: Limpieza general (18:00-19:30), cuidado de mi madre (20:00-21:00)
Ocio/Recreacion: Caminar por el monte (16:30-17:30) y lectura (21:15-21:45)
Indique numéricamente el grado de dolor/rigidez que haya tenido durante el dia
Articular 0 2 @ 4 5 6 7
Muscular DO 3 4 @ 6 7 SN
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celerémetros

2 —®- Measured METs
10 =0— Actigraph Freedson MET equation o Axis Y
—&— Actigraph Hendelman walking cquation 7
== Actigraph Leenders equation
81 ~—O— Actigraph Yngve treadmill walking equation 2 Axis X
] . .
; p —O— Actigraph Nichols equation _ e Z
-~

DD D DD DD DD P DD D P PP PP
\“"s \3":. &> c"\b \$* v"y & 'o:p‘w?'of'yv?b vs"b o .v*?vsy'o"pxo\@ ol
Pt i ol 0 S Cg U T ST o Pl
\?.\ ‘4-.0 09'& & ‘l-s\" bsib &é\ E é&‘ Q\o% ‘;& &@‘@ 1}\‘,\ *:\0"‘ g,‘j’\é i&\ \‘9‘& 1-9& ‘&é\&
& & {@ P @ S & WA g P A ,
& g ‘&s\? g g & QS} - & &"‘&q?‘ s qg""‘ S” = [os acelerometros
“ & & ,é-Q s I ¥ & Rl o
4° & 3P§ VA ¥ sobreestiman el GL. de
N " > ’ & QQ o o h
o B A actividades sedentarias-suaves y
3 & & § .
2 subestiman la GE de
actividades complejas y
vigorosas (Crouter et al., 20006)

https://movementsciencems.wordpress.com/2016/11/07/camina-y-deja-tu-huella-medicion-individualizada-de-la-

actividad-fisica-con-acelerometros-hacemos-lo-suficiente/ €Bizkaia




uantificacién objetiva e individualizada de la actividad fisica

n° of participants

l-i)

Group

M ECaE
OBrcac
B Healthy

0-5Inactive 6-10very 11-20 Low 21-30 Active 31-40 Very =40"%ery
low activity activity active very active

Physical activity level (min/day Metabolic MVPA +1)

Figure 3. Distribution of Metabolic MVPA+1 physical activity levels among
post-menopausal women
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uantificacién objetiva e individualizada de la actividad fisica

Tiempo (min) en las diferentes zonas de intensidad

1000

900

800

700

600

500

400

300

200

100

....

lunes

s
aet!
-t
st
o
o

martes

Sedentaria

miércoles

Muy Suave

jueves

Suave

viernes

Moderada

............

sabado

Vigorosa

.............

domingo

Pasos diarios

18000

16000

14000

12000

10000

8000

6000

4000

2000

Step Counts
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DUCACION
Y DEPORTE

“Everybody is a genius. But if you
judge a fish by its ability to climb a
tree it will live its whole life believing
that it is stupid”

Albert Einstein



