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1. Modalidades de actividad fisica (AF)
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Segal et al. Am J Clin Nutr 1984



Actividad fisica

Conjunto de movimientos corporales producido por los

musculos esqueléticos que resulta en un gasto
energeético mayor gue el gasto energeético en reposo.

Ejercicio
Forma de actividad fisica planificada, estructurada,
repetitiva y deliberada.

Frtness

Capacidad de realizar actividades fisicas con vigor vy

efectividad, que depende de la practica habitual de
actividad fisica y de una capacidad congeénita.



—
L)
—

Time (min day™)

Levine et al. Science 1999; Levine et al. Science 2005; Levine. J Intern Med 2007

=~ (b)
E‘ BOO r r==0.77, p<0.001
=
™ 600
=
- 400 ) | Movements
E Body = + ez walking
- ]lﬂr;lllrrrsﬁ
= 200 |
@ \
e 0 i
1] |
—EU‘U i 1 1 i J :
0 1 2 3 4 5
Fat gain (kg)
O Lean W Obese
600 (d)
o 3k
| OBaseline W After weight gain B Baseline [ ARer waight loss
600 B0
500 F e
— o
I m
‘E‘ 500 | - % =00
= E
3 E
400 * 2 oo E 00
; I
300l 200
300l Lie Sit Stand & Lie Sit &
Lie Sit Stand & ambulate asl%j'ate

ambulate Lean Obese



AEROBICO

* Implica grandes grupos
musculares

» Actividades dinamicas

e Al menos 10 minutos

RESISTENCIA

» Usa la fuerza
muscular

« Aumento de la fuerza

» Series/repeticiones

ANAEROBICO

* Intensidad muy alta

* Glucolisis anaerdbica

* Desarrolla masa y tono
muscular

ELASTICIDAD

* AF para aumentar
la elasticidad
» Calentamiento
* Prevencion de lesiones




2.AF - DMT2 y Obesidad



Obesity in Britain: gluttony or sloth?

Andrew M Prentice, Susan A Jebb
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Physical Activity

Hu et al.
Arch Intern Med 2004
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Obesity / insulin resistance genes
Leptin Insulin receptor
Leptin receptor PPAR-y

PCI

POMC

MC4 receptor
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Mitochondrial
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l rlmpaired glucose tolerance |
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] ! Nature 2006




Inactivity

¥

Chronic systemic inflammation

;;v..'

.

Adipocytes Immune cells Brain cells Systemic and local
increase in cytokine
concentrations
Glucose

« Cancer

« Alzheimer's disease
« Huntington's disease
« Parkinson's disease

« Insulin resistance  « Atherosclerosis

« Type 2 diabetes

Handschin & Spiegelman
Nature 2008






<% e NEW ENGLAND
=Y JOURNALof MEDICINE

ORIGINAL ARTICLE
< Previous Volume 325:147-152 July 18, 1991 Number 3 [Mext »

Physical activity and reduced occurrence of non-insulin-dependent diabetes mellitus
SP Helmrich, DR Ragland, RW Leung, and RS Paffenbarger

0 “Zs00 E 3 508
500-1999 24-25.99
Physical-Activity Index =2000 Body-Mass Index

(kcal/wk) P<0.0001
P = 0.007



ACSM/AHA Recommendations

Physical Activity and Public Health

Updated Recommendation for Adults From the American College of
Sports Medicine and the American Heart Association

William L. Haskell, PhD, FAHA: I-Min Lee, MD, ScD; Russell R. Pate, PhD, FAHA:
Kenneth E. Powell, MD, MPH; Steven N. Blair, PED, FACSM, FAHA:
Barry A. Franklin, PhD, FAHA: Caroline A. Macera, PhD, FACSM:
Gregory W. Heath, DSc, MPH, FAHA:; Paul D. Thompson, MD: Adrian Bauman, PhD, MD

Adultos de 18-65 anos
* 30 min/5 d por semana de ejercicio aeréobico moderado

/ 4

o

« 20-25 min/3 d por semana de ejercicio aeroébico vigoroso
o=

e 2 sesiones semanales de entrenamiento anaerobico

Circulation 2007



[ | ARTICULO ORIGINAL

Actividad fisica de tiempo libre en un pais mediterraneo del

sur de Europa: adherencia a las recomendaciones y factores
asociados

Carmen M. Meseguer?, Inaki Galan®, Rafael Herruzo®, Belén Zorrilla® y Fernando Rodriguez-Artalejoc

) Activos Activos
Inactivos no cumplen cumplen
20,4% 50, 8% 28 8%

 Encuesta telefénica

* 12.037 personas

 Edad 18-64 anos

 Madrid

* Cuestionario de Minnesota

Rev Esp Cardiol 2009
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3.Evaluacion de la AF



Subjetivos

e Cuestionarios de actividad fisica habitual
 Cuestionarios de recuerdo

Objetivos

- Agua doblemente marcada (DLW)
 Observacion directa

 Monitorizacion de la frecuencia cardiaca
e Podometria

 Acelerometria




Ventajas y desventajas de los cuestionarios
Ventajas
 No necesitan utilizacion de dispositivos/equipos
e Practicos para grandes tamanos de muestra
Desventajas
e Imprecision
* Sesgo de recuerdo
« Exageracion de la actividad

* Falta de representatividad del periodo
* Tediosos

Minnesota (LTPA)

Cuestionario internacional de actividad fisica (IPAQ)
Paffenbarger

Universidad Laval

Escala de actividad fisica en ancianos
London Chest Activity of Daily Living Scale (LCADL)




SHORT COMMUNICATION

Assessment of the physical activity level with two
questions: validation with doubly labeled water

G Johansson'” and KR Westerterp®

'Departnent of Health Behaviours, The Swedish National Imrrrure of Public Health, Ostersund, Sweden;
Food and Nutrition, Umed Lamwrsrrv Umed, Sweden and *Department of Human Biolo

Maastricht, The Netherlands

TEE

International Journal of Obesity (2008) 32, 1031-1033
© 2008 Nature Publishing Group  All rights reserved 0307-0565/08 $30.00

www.nature.com/ijo

LJepnrrrmnr of
7y, Maastricht Umwrsrrv

oS

PAL =
REE

Life style and level of activity PAL
Chair-bound or bed-bound 1.2
Seated work with no option of moving around and little or no strenuous leisure activity 1.4-1.5
Seated work with discretion and requirement to move around but little or no strenuous 1.6-1.7
leisure activity
Standing work (e.g. housework, shop assistant) 1.8-1.9
Significant amounts of sport or strenuous leisure activity (30-60 min four to five times +0.3
per week) (increment)
Strenuous work or highly active leisure 2.0-24




A. Describa su actividad fisica en el trabajo

(Incluyendo el trabajo en casa, estar en casa enfermo o estudiando)

1. Muy ligera

Por ejemplo: sentado con el ordenador o en un escritorio la mayor parte del tiempo

2. Ligera

Por ejemplo: trabajo ligero en una fabrica, o en una oficina o tienda, con actividades suaves
3. Moderada
Por ejemplo: limpiar en casa o en una empresa, trabajo en la cocina, o reparto a pie

4. Activa

Por ejemplo: trabajo pesado en una fabrica, en la construccion o en una granja

Johansson & Westerterp. Int J Obes 2008



B. Describa su actividad fisica @en su tiempo libre

(Si es muy diferente entre verano e invierno, intente hacer un promedio)

1. Muy ligera

Por ejemplo: sentado leyendo o viendo la television la mayor parte del tiempo

2. Ligera

Por ejemplo: paseo ligero, bici suave o cuidado del jardin, una vez a la semana
3. Moderada

Por ejemplo: pasear, bici o cuidado del jardin, o caminar para ir a trabajar (10-30 min) mas de
una vez a la semana

4. Activa

Por ejemplo: paseo vigoroso, footing, bicicleta intensa u otros deportes, mas de una vez por
semana

5. Muy activa

Por ejemplo: actividades agotadoras varias veces a la semana

Johansson & Westerterp. Int J Obes 2008



Esquema para la estimaciéon del PAL PAL = TEE

REE

Actividad fisica en el trabajo

Actividad fisica en el tiempo libre “'\é'gg’a Ligera | Moderada |  Activa
Muy ligera 1,4 1,5 1,6 1,7
Ligera 1,5 1,6 1,7 1,8
Moderada 1,6 1,7 1,8 1,9
Activa 1,7 1,8 1,9 2,1
Muy activa 1,9 2,0 2,2 2,3

Johansson & Westerterp. Int J Obes 2008
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Table 2 Differences in adiposity measures across pedometer steps count groups among children

< 10000 steps

10000-12 000 steps

12000-14 000 steps

> 14000 steps

Boys (n) 52
BMI (kg/m?) 19.7 (0.4)
WC (cm) 67.4 (1.2)
% Overweight/obese 40.4

% WC >75th 36.5

Girls (n) 115
BMI (kg/m?) 19.5 (0.3)
WC (cm) 66.8 (0.9)
% Overweight/obese 40.9

% WC >75th 42.6

65
18.5 (0.4)
64.3 (1.1)
29.2

29.2

110
17.9 (0.3)
61.7 (0.9)°
22.7
21.8

65
18.1 (0.4)°
63.5 (1.1)°
23.1
24.6

77
17.8 (0.4)°
62.4 (1.1)°
26.0
24.7

87
17.7 (0.3)°
60.8 (0.9)*"
13.8
12.6

37
17.4 (0.6)°
59.8 (1.6)°
10.8
10.8

Abbreviations: BMI, body mass index; WC, waist circumference; s.e., standard error. Values are adjusted means (s.e.). ?Significantly different from <10 000 steps/

day. "Significantly different from 10 000-12 000 steps/day.

Eisenmann et al. Int J Obes 2007






COMPARATIVA - ACELEROMETROS

EJE/S PESO Dimensiones  Resistente
al agua
TriTrac-R3D Triaxial 170 g NO

RT3

Activity Recorder

Triaxial 72 g 7,1Lx5,6Wx2,8 cm NO

Actigraph Uniaxial 43 g 5,1Lx4,1Wx1,5 cm
(CSA monitor)

ACTICAL Omnidireccional 17 g 2,8Lx2,7Wx1,0 cm
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ACCELEROMETER DETAILS
Range 005Gt02G
Bandwidth 0.35 Hz to 3.5 Hz
Resolution 100 counts or 0.02 G (at 1 G peak)
Sampling Rate 32 Hz
Logging Interval .
Epoch Length Epochs per Day Maximum Delay
in Start Time
156 seconds 5760 11 days
30 seconds 2880 22 days
1 minute 1440 44 days
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Validation and Calibration of the Actical
Accelerometer in Preschool Children

KARIN A. PFEIFFER', KERRY L. MCIVER', MARSHA DOWDA', MARIA J.C.A. ALMEIDA®,
and RUSSELL R. PATE'

Med. Sci. Sports Exerc., Vol. 38, No. 1, pp. 152—-157, 2006

Predicting Activity Energy Expenditure Using
the Actical® Activity Monitor

. - Research Quarterly for Exercise and Sport

Danfei P. HE” ©2006 by the American Alliance for Health,
Physical Education, Recreation and Dance
Vol. 77, No. 1, pp. 64-80

Validity of Physical Activity Intensity Predictions
by ActiGraph, Actical, and RT3 Accelerometers

Megan P. Rothney', Emily V. Schaefer!, Megan M. Neumann?, Leena Choi* and Kong Y. Chen*

Obesity (2008) 16, 1946-1952. doi: 10.1038/0by.2008.279



4.Implementacion y ejemplos



Exercise for type 2 diabetes mellitus {(Review)

s T1E o B e A Authors’ conclusions

The meta-analysis shows that
exercise significantly
improves dlycaemic control
and reduces visceral adipose

tissue and plasma
triglycerides,
but not plasma cholesterol, in

THE COCHRANE people with type 2 diabetes,
COLLABORATION® even without weight loss.

Cochrane Database of Systematic Reviews 2006



Analysis 01.01.

Ejercicio vs control
Hemoglobina glicosilada

Comparison 01 Exercise vs no exercise, Outcome 01 Glycated haemoglobin (%)

Review: Exercise for type 2 diabetes mellitus

Companison: 0| Exercise vs no exercise

Qutcome: 01 Glycated haemoglobin (%6)

Study Exercise Control Weighted Mean Difference (Fixed) Weight Weighted Mean Difference (Fixed)
N Mean(SD) N Mean(SD) 95% Cl (%) 95% Cl

Baldi 2003 9 840 (1.80) 2 8.40 (1.80) S 30 000 [ -1.66, 1.66 ]
Cuff 2003 10 6.80 (1.26) 9 6.87 (1.20) i 6.7 DO7[-1.18, 1.04 ]
Dela 2004 9 8.20 (1.80) 7 8.50 (1.59) - T 30 -030[-196, 1.36 ]
Dunstan 1998 il 8.00 (1.66) 10 8.30 (221) i 29 030[-198, 1.38 ]
Dunstan 2002 16 6.90 (1.00) 13 7.10 (1.10) =5 138 020 -097,057 ]
Loimaala 2003 24 760 (1.40) 25 8.30 (1.40) — 134 070 -1.48 008 ]
Maiorana 2002 16 7.90 (1.20) 16 8.50 (1.60) 8.6 -0.60[-1.58, 038 ]
Mourier 1997 10 6.20 (0.63) Il 7.70 (1.33) = 107 1.50 [ -238, -062 ]
Raz 1994 19 | 1.70 (2.60) 19 1290 (4.20) - 1 1. -1.20 [ -342, 1.02]
Ronnemaa 1986 I3 8.60 (1.90) 12 9.90 (1.70) — 4.1 1.30[-271,0.01]
Tessier 2000 19 7.60 (1.20) 20 7.80 (1.50) — [14 -0.20 [ -1.05, 0.65 ]
Tsujiuchi 2002 16 7.33 (1.09) 10 8.17 (1.30) - 8.8 084 [-1.81,0.13 ]
Wing 1988b I3 8.20 (1.08) 15 9.00 (1.16) — 120 -0.80[-1.63,003]

Total (55% CI) 185 176 < 100.0 -062[-091,-033 ]

Test for heterogeneity chi-square=9.27 df=12 p=0.68 I* =0.09%

lest for overall effect z=4.25 ] p=0.00002

-4.0 -2.0 0

Favours exercise

20 40

Favours control

Thomas et al. Cochrane Database of Systematic Reviews 2006



Figure 1. Differences in Glycosylated Hemoglobin (HbA,.) From Baseline to Postintervention

No. of Subjects/HbA, .

 Hemoglobina glicosilada

Source, y  Period Exercise Control  Weight, WD, Favors i Favors
Group Group % % (95% CI) Treatment. Control

Exercise vs Nonexercise Control

Dunstan et al,'®  Baseline  11/8.2 (1.7} 10/8.1 (1.9) 58 0.1(-1.43101.63)
1998 Post 1M/80(1.7) 10/83(22) 37 -03(-1.98101.38)

Honkolaetal'? Baseline 18/7.5(1.3) 20/7.7(1.3) 199 -0.2(-1.03 10 0.63)
1997  Post 18/7.4(0.9) 20/81(1.3) 209 -0.7 (-1.41 10 0.01)

Wingetal2?  Study 1
1998  Baseline 10/9.7 (1.6) 12/04(1.7) 7.1 0.3(-1.081t01.68)

Post 10/80(1.3) 127900.7) 67 0.1(-1.15101.35)
Study 2
Baseline  13/10.6(1.8) 1510.9(1.9) 7.1 -0.3 (-1.69 to 1.09)
Post 13/8.2(1.1)  15/0.0(1.2) 152 -0.8(-1.631t00.03)
Tessieretal?® Baseline 19/7.5(1.2) 20/7.3(1.7) 162 0.2(-0.72101.12)
2000 Post 197.6(1.2) 20/7.8(1.5) 14.4 -0.2 (-1.05 to 0.65) $
° ° ° o ° o
Dunstan etal,'?  Exercise and Diet vs Diet Alone e I ' o v o e e l ' o
1997 Baseline 14/8.3(15) 12/80(15) 102 0.3 (-0.86to 1.46)
Past 14/7.7(1.5) 12/7.9(1.5) 7.8 -0.2(-1.36 to 0.96)

Exercise Alone vs Control
Baseline 11/88(27) 1281(14) 43 0.7(-1.0810 2.48) : <
Post 1M/B17) 1276004 33 05(-1.28102.28) 4
Lehmannetal'® Baseline 16/7.5(1.6) 13/7.8(1.7) 93 -03(-1.51w0.91)

1995 Post 16/7.5(1.6) 13/8.4(1.7) 11 -09(-2.11 10 0.31)

Razetal' Baseline 1912.5(2.9) 19124400 28 01(-212w02.32)
1994 Post 1911.7(2.6) 191290420 21 -1.2(-3.42101.02)

“ [ ] [ ] [ ] [ ]
Ronnemaa et al,’®  Baseline 13/96(1.6) 1210.0(1.5) 92 -04(-1.62 o 0.82) I e ‘ ‘ ' o ' e | a vs ‘ o n | ro
1986 Post 13/86(1.9) 12/9901.7) 52 132N w.11)
Mourier et al,’”?  Baseline 10/85(1.9) 11/7.4(1.0) 7.9 1.1(-0.21102.41) -
1997  Post 10/6.2(0.6) 11/7.7(1.3) 136 -1.5(-2.38 10 -0.62) ¢ -
’
Cverall Baseline 154 156 100 0.08 (-0.29 to 0.45) I

Post 154 156 100 -0.66(-0.98 to -0.34)

Exercise and Diet vs Nonexercise, Nondiet Controls

Agurs-Colinsetal,’'  Baseline  32/11.0(1.7) 32M10.001.9 434 1.0(0.12101.68) L 2
1997  Post 31/0.5(1.8) 27/103(1.9) 34.0 -0.8(-1.76100.16) =i
Vanninenetal?’  Men

1992  Baseline 21/7.1(1.5) 24/7.3(1.7) 387 -0.2(-1.13100.73) .
Post 2UT.001.9) 2474016 290 -0.4(-1.43 10 063) ——
Women
Baseline 17/7.1{1.5) 16/8.1(24) 17.9 -1.0(-2.38 to 0.38) —e—
Post 17/6.2 (1.0) 16/7.2 (1.6 37.0 -1.0(-1.92 to -0.08) o

Cverall  Baseline 70 72 100 0.18(-0.40to 0.78) 4
P ® o omtmeow K — Boulé et al. JAMA 2001

SRS R R
WMD (95% CI)



Exercise for overweight or obesity (Review)

Shaw K, Gennat H, (O’ Rourke P, Del Mar C

THE COCHRANE
COLLABORATION®

Authors’ conclusions
The results of this review
support the use of exercise as
a weight loss intervention,
particularly when combined

with dietary change.

Exercise is associated with
improved cardiovascular
disease risk factors even if no
weight is lost.

Cochrane Database of Systematic Reviews 2006



BMI Category (kg/m?)

Diet,
Exercise, =
Behavior Tx

Pharmaco- With co-
therapy morbidities

+ +

With co-

Surgery morbidities

The Practical Guide: Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults. October 2000, NIH Pub. No.00-4084




Review:
Cormparison:

Outcome:

Analysis 02.01.

Exercise for overweight or obesity

02 Exercise varsus diet

01 Weight change in kilograms

Ejercicio vs dieta
Pérdida de peso

Comparison 02 Exercise versus diet, Outcome 01 Weight change in kilograms

Test for heterogeneity chi-square=41.67 df=6 p=<0.000| * =85 6%
Test for overall effect z=1083  p<0.0000|

Study Exercise Diet Weighted Mean Difference (Fixed) VWeight VWeighted Mean Differance (Ficed)

N Mean(SD) N Mean (SD) 95% Cl (%) 95% Cl
Gordon 997 i -1.00 (1.80) 15 -5.80 (3.20) e 89 480 [ 261, 659 ]
Pritchard 1997 2] -2.60 (3.00) ] -640 (3.30) e 107 S8 s 5|

Schwartz (987 |4 -2.80 (3.60) |2 -13.10 (6.10) - 28 ROFSION [ b7 it ||

Schwartz 1950 18 -2.30 (3.40) I3 -13.60 (670) - L7 [ESEON T 35527 |
Stefanick 1998 90 -0.50 (2.80) 24 -2.80 (3.50) L Sl Ol s
YWing 1998 g -2,10 (4.20) 5 -9.10 (6.40) T 65 e e e
YWood [788 47 -4,00 (3.20) 42 -7 ) —= |71 320 1,62 478 ]
Total (5% CI) A 230 » 100.0 Sa Ly ]

-100 50

Favours exercise

50 100

Favours diet

Shaw et al. Cochrane Database of Systematic Reviews 2006



Bod Fat at-free 1 I
A weigyht miss ||'=r|;sfs Ex+ D Iet VS D Iet
0 .
lg Preserva la masa muscular...
|
‘E’ P=.02
g -8 & Ty M B Diet alone
(] * " " [ Diet + exercise
g =10 4 I_ 40 -
5 P
8T * = Diet alone 30 - N P=.02
o 1 Diet + exercise =2 p=_001
20 - I 5
B Appendicular UE LE . il

lean mass lean mass lean mass

10 -

0.0 !1 = T
-0.5 - i " I L i ﬁ
b T P=03 :
n * =10 -
-1.5 4
=20 -
-2.0 Leg Knee Knee Bench Seated Biceps
press extension flexion press row curl
L

Change in 1-RM strength (kg)

n=13/12 n=14M1 n=14/11 n=13/8 n=12/8 n=14/15

Change from baseline (kg)

P=.001

30 Frimel et al. Med Sci Sports Exerc 2008




Ex+Diet vs Diet

—w ... y preserva la masa 6sea

6 4 BN\ AEx+WL

5 _| Total L,-L, Femoral Ward's Greater
Body Spine  Neck Triangle Trochanter

P=0.07 P=0.01
- mEm

2 -
VR

% Bone Mineral Density Change

Ryan et al. J Appl Physiol 1998



Intensidad alta vs baja
Pérdida de peso

Analysis 05.01. Comparison 05 High versus low intensity exercise without dietary change, Outcome 01
Weight change in kilograms

Review: Exercise for overweight or obesity

Comparison: 05 High versus low intensity exercise without dietary change

Outcome: O] Weight change in kilograms

Study High intensity Low intensity Vyeighted Mean Difference (Fixed) Vyeight VWeighted Mean Difference (Fixed)
N Mean(50) N Mean(S0) 95% Cl (%8) 95% Cl
Cox 2004 I3 -1.55 (2.40) I7 -0.44 (1.80) — 269 L[ =267, 045 ]
Irwin 2003 87 -1.30 (3.60) 86 0.10 (340) L 60,1 -1A0 [ =244, -0.36 ]
Jakicic 2003 45 -8.90 (7.30) 4t -6,30 (5.60) = e -2.60[-5.18 -002 ]
Wallace 1997 8 =420 (4.10) 8 -1.90 (5.10) Bl -230[-683 223 ]
Total (95% Cl) |57 160 - 100.0 -1 47 [ =228 066 |

Test for heterogeneity chi-square=1.09 df=3 p=0.78 [* =00%

Test for overall effect z=356  p=0.0004

-100 =50 0

High intensity

520 0.0

Low intensity

Shaw et al. Cochrane Database of Systematic Reviews 2006



Cantidad de ejercicio
Pérdida de peso — efecto dosis-respuesta

<150 min/wk _&

2150 min/wk

>200 min/wk

—~~
O
s
~—
e
1=
=)
=
=
)
(@)
—
qY)
—
O

Time (months)

Jakicic et al. JAMA 1999



GLUCEMIA

Aumenta sensibilidad a la insulina y tolerancia a la glucosa
Reduce la hemoglobina glicosilada

CARDIOVASCULARES

Aumenta la capacidad aerdbica y el fitness

Disminuye o no afecta la PA en resposo y durante ejercicio
Disminuye la frecuencia cardiaca en reposo y submdxima
Mejora la funcion cardiaca

PSICOLOGICOS

Aumenta la autoestima

Disminuye depresion y ansiedad
Disminuye el estrés

Magkos et al. Annu Rev Nutr 2009



COMPOSICION CORPORAL y GASTO ENERGETICO

Disminuye o no afecta al peso corporal
Reduce la masa grasa, en especial la visceral

No afecta o aumenta la masa libre de grasa

Aumenta la TMB y la termogénesis postprandial

PERFIL LIPIDICO
Aumenta HDL
Disminuye o no afecta LDL

No afecta colesterol total

Disminuye el ratio colesterol total/HDL

Magkos et al. Annu Rev Nutr 2009
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C= Walking style
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BN REVIEW

Using Pedometers to Increase Physical Activity

and Improve Health

A Systematic Review

Dena M. Bravata, MD, MS
Crystal Smith-Spangler, MD

Vandana Sundaram, MPH
Allison L. Gienger, BA
Nancy Lin, ScD

Robyn Lewis, MA
Christopher D. Stave, MLS
Ingram Olkin., PhD

John R. Sirard, PhD

1
Table 2. Baseline Participant Characteristics®

CLINICIAN'S CORNER

JAMA 2007

Figure 3. Association of Baseline Physical Activity With Change in Physical Activity After the
Intervention

5000+ - : . :
® ® Observational studies not in workplace

= 45001 ° O Observational studies in workplace
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@O
:g a 3500+ ® o o B Overall mean (95% confidence intervals)
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83 2500 33.. o i
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S 20001
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Baseline Physical Activity (Steps per Day)

No. of Studies
Reporting
This Characteristic

I
Preintervention, = Mean Change (95% P

Change Postintervention

Characteristic (No. of Participants) Mean (SD) Confidence Interval)’  Value

BMI 18 (562) 30 (3.4) -0.38 (-0.05 to -0.72) 03

Blood pressure, mm Hg O B ' E | Iv O [ )
Systolic 12 (468) 129 (7.5) -38(-1.710-5.9) <.001 °
Diastolic 12 (468) 79 (4.5) -0.3 (0.02 to -0.46) 001

Cholesterol, mmol/L
Total 7(192) 5.14(0.3) -0.08 (-0.32t0 0.15) .50
HDL 7(192) 1.34 (0.20) 0.06 (-0.012t0 0.14) 10 1 O OOO a s o s
LDL 7 (192) 2.93 (0.01) -0.06 (-0.25 t0 0.13) 50 e

Triglycerides, mmol/L 7(192) 2.19(0.85) -0.26 (-0.56 to 0.04) 09

Fasting glucose, 7 (211) 7.09 (2.09) -0.03 (-0.11t0 0.11) .70

mmol/L
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European Journal of Internal Medicine 20 (2009) 622-624

Contents lists available at ScienceDirect
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European Journal of Internal Medicine MEDICINI

journal homepage: www.elsevier.com/locate/ejim @

Original article

The daily walking distance of young doctors and their body mass index

Katrin Conzett-Baumann ?, Gregor P. Jaggi %, André Hiisler €, Jiirg Hiisler ¢, Jiirg H. Beer *>*
* Department of Medicine, Kantonsspital Baden, Switzerland

® Department of Medicine, University Hospital of Bern, Switzerland
© Institute of Mathematical Statistics ond Actuarial Science, University of Bern, Switzerland
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Identity:

Start Date: 11-abr-2008 (vie) Age: 36 Gender: Male Interval: 0,25 min
Start Time: 18:36 Height: 182,0 em (71,7 in) Weight:
Activity Scale: 3000 Activity Zero: 0
00:00 06:00 12:00 18:00 00:00
Total
vie, 11-abr IlL...l.hMﬂm | 209049
|
sab, 12-abr MLAML . ol ...iin.ﬁWMMWMLMmHM
dom, 13-abr L b i e ....WM.....,.;JMMMHGSS
lun, 14-abr AL M luu‘mm.mﬂwmmmln&umegnm
L i |. i L‘"I b ol
mar, 15-abr jud | Wha 1t 3l .._hmlk,amﬂw o ke it e bl | o | 566808
mié, 16-abr s b o0 Mlm_huum&mmmmﬂﬂ Rilubhicldi 543028
n T
jue, 17-abr L i1 i . ;HJ ot Lokl baibi o LM AMARRARL | 580628
vie, 18-abr fud .l ... dal 1l mu___m.m | 246466

Actical
Actogram Printout

File: C:\Archivos de programa‘Actica\DATA\JGA10_11_18-04-2008.AWC

Average

Normopeso

36,3

Media 90,1 £ 5,0
1IC95% 80,0-100,2

136,7

124,2

121,0

98,4

943

100,8

42,8



Eile Copy Select Days

Identity: | | Interval: | 0.2% mins |
Height: [ 1820cm (71.7in) | Gender |I| Start Time: | 18:36 |
Weight: | |  Age: 36 Start Date: | 11-abr-2008 [viel |
File Copy Select Days File Copy 3Select Days
ldentity: JEATO | tetervat dentity: [ | teterva
Height [ 1820cm (71.7in) | Gender: [ M | Start Time: Heightt [ 1820cm (71.7in) | Gender: [ M | Start Time:
weight | | Ao Start Date: weight: | | Age: Start Date:
00:00 04:00 08:00 12:00 16:00 20:00 24:00 00:00 04:00 08:00 12:00 16:00 20:00 24:00
] ——t———t+—t+—+—F—+—+—+—F—+—+—+—
Activity (I T I T Activity I A
= (AT N L i ]t ' A
= = ! R B 11T & : : : | '
[3000 [3000 : T I I8
T T AT TR
Analysis Start Analysis Width Analysis End Analysis Start Analypsis ‘Width Analysis End
I Calculated Statistics
S Light Average: A Light Average:
& Averaged Data Std. Deviation: Dark Average: & Averaged Data Std. Deviation: Dark Average:
' All Selected Data Total Activity: Light/Dark Ratio: [ 7,67 | ' All Selected Data Total Activity: Light/Dark Ratio:
Analysis htart Analysis Width Analysis End
Calculated Statistics
. Average: 11257 Light Average: 145,46
Calculations Based on; | e | | = |
{* Averaged Data Std. Deviation: | 97.41 | Dark Average: | 13.92 |

" All Selected Data Total Activity: [ 64842650 | Light/Dark Ratio: | 10.45 |




Actical Activity and Energy Expenditure Report (AEE)

Subject Identity Gender Male
Subject Height 182,0cm (71,7 in) Weight 92,0 kg (202,8 Ibs) Age 36 years
Data Collection Start Time vie, 11-abr-2008, 18:36 Data Collection End Time vie, 18-abr-2008, 16:32 Device Serial Number CB44142
Energy Expenditure Output Type Activity Energy Expenditure (AEE) Regression Model Single (1R) Age Level Adult
Light/Moderate Cut-point 0,031 kcals/min/kg Moderate/Vigorous Cut-point 0,083 kcals/min/kg Device Location Wrist
Daily Energy Minutes in Physical
Activity (counts) Hourly Energy Expenditure, Total (kcals)* Expenditure Activity Range
Total (kcals)*
‘ ‘ | ‘ SED LIGHT MOD VIG
Wt el d i b .y S8D 12-2Dr-2008 L _“ 2253 | 408 622 410 0
Y SR I hulum-nﬂln&-..mu dom 13-abr-2008 [l ; 1996 573 495 3N 1
|
|| bk Lk il Lm lun 14-abr-2008 [l u 2027 | 406 716 313 5
| -
il ok bk Juikdaa . mar 15-abr-2008 1744 451 738 251 0
il it o i, i€ 16-2br-2008 e [l 1674 | 490 707 243 0
[ |
ot L L L idiiag e 17-8br2008 1700 528 653 256 3
AR EEN R vie 18-abr-2008 m 747 576 304 112 0
00:00 06:00 12:00 18:00 00:00 00:00 06:00 I I12'.00 18:00 00:00
(Scale: 14804 counts) (Scale: 212 keals)
Total Activity Energy Expenditure for 7 Days Shown Above (kcals)* 12142 3432 4235 1956 9

* Does NOT include resting metabolic rate in statistics and graphs

A person of this age, gender, weight, and height needs 1998 calories to maintain their normal bodily functions.

(Based on Harris J, Benedict F. A biometric study of basal metabolism in man. Washington D.C. Camegie Institute of Washington. 1919)
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. Sleep Analysis

File Copy Summary Sensitivity Sleep-Wake Markers Sleep Diary

i Identity : JGA_ 01 Age : 38 Sex: M
Clear Start d?te  02-dic-2009 [mig) Interval - 0,50
Day Scale Start Time - 01:24
1 1700 mié 02-dic-200 jue 03-dic-2009

o -
< -

2300 Analysis start ﬂ J ﬂ ﬂ J ﬂ Analysis end | 08:00
Bed time | 23:20 ﬂ J ﬂ Get up time | g7:40 ﬂ J ﬂ Time in Bed| Q8:20
AUTO | Sleep start | pp-44 ﬂ J ﬂ I— Sleepend | 740 ﬂ J ﬂ Assumed sleep| 0§56
Actual sleep time 06:10 (891 % Actual awake time | g0:45 10,9 %
Ho of sleep bouts AT Mean length of sleep bouts | gg-07:53 Sleep efficiency (%) 74,1
Humber of wake bouts A8 Mean length of wake bout=s | Q0:00:57 Sleep latency| pq-24
No of minutes immobile | 3720 |294 % No of minutes moving | 440 [106 % Ave
VWake movement | 144,0
Ho of immobile phases 53 Mean length of immobility 7.0
Immobility phases of 1 min 7 Immaobility of 1 min (%) | 13,2 Fragmentation index| 238

Total activity score | gg10 Mean activity score | 11 56 Mean score in active periods| 109,31



RECOMENDACIONES ESPECIFICAS DMT2

- Comienzo progresivo

* Valorar la presencia de factores de riesgo CV
- Tener en cuenta la edad

* Precaucion si hiperglucemia

* Precaucion si terapia con insulina



RECOMENDACIONES ESPECIFICAS OBESIDAD

- Comienzo progresivo
- Calentamiento

+ Sobrepeso: 45-60 min/d (315-420 min/sem)
para prevencion obesidad segin IASO

+ Mantenimiento: 60-90 min/d (420-630 min/sem)
para manteniento peso perdido segin IASO

- Tener en cuenta la edad
CONSENSO SEEDO 2007



enos de 2 horas al dia

™
Ordenador
Videojuegos

4

% 2-3 dias a la semana
Esliramianios

Yoga, Tai-chi

Pesas pequefias, bandas elasticas,
J A flexiones

3-5 dias a la semana

Caminar rapldamente, senderiamo, natacién, bicicleta,
correr, gimnasia aerdbica, patinaje, esquiar, paddle,

tenis, fathol, baloncesto, voleibo

I'T2 mayoria de los dias

O\ \{m Tareas del hogar, bricolaje; pasear al perro; jugar con los nifios
o i. 'I'; avar el coche; pasear mas de 30 minutos; jugar a golf, bolos o petanca;

utilizar el transporte publico; aparcar mas lejos del trabajo; subir escaleras

en lugar del ascensor

CONSENSO SEEDO 2007



@ FUNDACION
MAPFRE

[rauma ™=

| ORIGINAL

La actividad fisica determinada mediante acelerometria es menor en los pacientes obesos
Obese subjects exhibit a reduced physical activity assessed by accelerometry

Gomez-Ambrosi ] ', Ibafiez P °, Vila N °, Millan D ', Pizarro M ', Rodriguez A '?, Catalan V ', Gil M] **, Escalada ] °,
Silva C **, Colina I *, Salvador J **, Frithbeck G "**

' Laboratorio de Investigacion Metabdlica, Clinica Universidad de Navarra, Pamplona. * CIBER Fisiopatologia de la Obesidad y
Nutricién, ISCIIL * Departamento de Endocrinologia, Clinica Universidad de Navarra, Pamplona. ' Departamento de Bioquimica,
Clinica Universidad de Navarra, Pamplona. * Departamento de Medicina Interna, Clinica Universidad de Navarra, Pamplona.

CONVOCATORIA 2007 DE 50 AYUDAS A :
LA INVESTIGACION: SALUD, PREVENCION @ FUNDACION
MAPFRE

Y MEDIO AMBIENTE Y SEGUROS




Tabla 1. Caracteristicas de los pacientes incluidos en el estudio

Normopeso
n 46
Sexo, V/F 12/34
Edad, anos 37,1+ 1,4
Peso, kg 592+ 1,5
IMC, kg/m? 21,4+ 0,3
Grasa corporal, %6 242+ 1,4
Masa libre de grasa, kg 43,8+ 1,9
Cintura, cm 74+ 1
1CC 0,79 £ 0,01
PAS, mm Hg 103 + 2
PAD, mm Hg 64 + 2

Sobrepeso
LT
13/4
SF.6d& 2,7
8.1 & 2,0F
21.8 202"
26,1 =17
B8 2 o 228
98 & 1*
0,98 £0,01*
IWE S
76+ 1%

Obesidad
3l
16/15
426+ 2,0

109, 7 £ 3,971

885 £ 1.3%¢
47,3 = 1 . 6%F
591 & 24x
120 sk 575
0,97 + 0,02*
150 & 47
83 + 2%F

NS
<(0,001
<0,001
<(0,001
<(0,001
<(0,001
<0,001
<(0,001
<0,001

IMC, indice de masa corporal; ICC, indice cintura-cadera; PAS, presion arterial sistolica; PAD), presion arterial diastdlica.

L os valores representan la media + error estandar de la media (ESM).
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Actividad fisica - periodo global

Normopeso Sobrepeso Obesidad
Global
n 46 17 31
Sexo, V/F 12/34 13/4 16/15
REE, kcal/d 1407 + 30 1845 + 50* 1990 + 57* <0,001
PAEE, kcal/d 986 + 43 1456 + 84* 1818 «'72% <0,001
TEE, kcal/d 2391 + 67 3300+ 119* 3608 + 104*t <0,001
PA, cuentas/min 357+ 16 338+ 23 298 + 14* <0,05
PA sedentaria, min 583 + 10 562 + 29 614 + 16 NS
PA ligera, min 655+ 12 687 + 22 658 + 14 NS
PA moderada, min 199+ 13 190 + 18 168 + 11 NS
PA vigorosa, min 2.8+07 20+ 0,8 0,6+0,3 0,056

REE, gasto energético en reposo; PAEE, gasto energético asociado a la actividad fisica; TEE, gasto energético total. PA, actividad fisica.
Los valores representan la media + ESM.
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Actividad fisica — dias laborables

Normopeso Sobrepeso Obesidad

Labarables

PAEE, kcal/d 1014 + 44 1368 + 79* 1662 + 81*% <0,001
TEE . kcal/d 2421 + 67 3191 + 111* 3652 £ L10*+ <0.001
PA, cuentas/min 367 + 18 330+ 26 303+ 16%* <0,05
PA sedentaria, min 555+ 10 560 + 31 601 + 19 0,097
PA ligera, min 679+ 12 703 + 28 668 + 14 NS
PA moderada, min 203 + 14 176 + 18 171 + 12 NS
PA vigorosa, min 2,7 +0,7 1,7+ 0,9 03+0,1* <0,05

REE, gasto energético en reposo,; PAEE, gasto energético asociado a la actividad fisica; TEF, gasto energético total. PA, actividad fisica.
Los valores representan la media + ESM.
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Actividad fisica — fin de semana

Normaopeso Sabrepeso Obesidad

Fin de semana

PAEE, kcal/d 946 + 45 1480 + 113%* 1466 + 83* <0,001
TEE, kcal/d 2355 + 69 3304 + 150* 3451 + 123* <0,001
PA, cuentas/min 341 + 17 347 + 33 263 + 18*7F <0,05
PA sedentaria, min 634 + 14 583 + 27 674 + 227 <0,05
PA ligera, min 609 + 14 649 + 24 624 + 20 NS

PA moderada, min 195+ 13 206 + 25 141 + 12*% <0,05
PA vigorosa, min 2,8+1,0 21+14 1,8+1.,4 NS

REFE, gasto energético en reposo; PAEE, gasto energético asociado a la actividad fisica;, TEFE, gasto energético total. PA, actividad fisica.
Los valores representan la media + ESM.
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Tabla 3. Caracteristicas de los pacientes incluidos en el subestudio de riesgo cardiometabdlico

ANOVA 2 criterios

P obes P FA P inter
11 10 9 8
Sexo, V/F 5/6 3/7 1/8 7/1
Edad, anios 33+ 2 37+ 4 41+ 5 42 + 5 NS NS NS
Peso, kg 66,2 +4,7 63,0+ 4,1 106,4 + 8,7 116,4 + 8,7 <0,001 NS NS
IMC, kg/m? 22,9+1,1 22,0+ 1,0 38,9+ 2,9 38,5+1,6 <0,001 NS NS
Grasa corporal, % 20,0+ 2.6 28,4+ 1,9 50,3+ 2,1 422+ 2.7 <0,001 NS <0,01
Cintura, cm 17+ 4 77+ 4 117 +5 120 + 10 <0,001 NS NS
Indice cintura cadera 0,82 + 0,03 0,81 + 0,03 0,95 + 0,03 1,00 + 0,05 <0,001 NS NS
PAS, mm Hg 103+ 1 108 + 6 132+ 9 182 =8 <0,001 NS NS
PAD, mm Hg 64 + 4 66 + 4 82+5 84 +5 <0,001 NS NS
Glucosa, mg/dL. 88+ 5 91+ 5 108 + 12 145 + 48 <(0,05 NS NS
Insulina,nU/mL 82+14 6,7+ 1,4 14,4 + 3,1 21,323 <0,001 NS NS
HOMA 1,67 + 0,30 1,53 +0,43 4,09 + 0,98 8,87 + 3,95 <0,001 0,073 0,058
Triglicéridos, mg/dL 62+ 7 64 + 6 120+ 16 213+ 30 <0,001 <0,01 <0,05
Colesterol, mg/dL 1599 178 + 16 190 + 9 218« 23 <0),05 0,093 NS
LDL-colesterol, mg/dl. 86+ 5 97+ 9 111 +11 143+ 19 <0,01 0,071 NS
HDL-colesterol, mg/dL 60+ 5 69+ 9 b5+ 5 33+6 <0,01 NS <0,05
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No cuantifica esfuerzo que no implique aceleracion

Bicicleta (llevado en la muneca o la cintura)
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La cuantificacion de la AF mediante el acelerometro Actical:

1. Es un método comodo y sencillo
2. Es razonablemente preciso

3. Permite observar diferencias entre individuos

normoponderales y obesos
4. Herramienta de educacion para cambios en el

estilo de vida
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Decreased oestrogens
and androgens

Improved immune functicn

. , 4 Y
Increased physical activity I Decreased risk of cancer
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Nat Rev Cancer 2008




Mean any kind of PA (min/week)

100~

P=0.001
80 - T
60 -
40- 67.3 -
20 - e
32.1
0
Normal Liver NAFLD

Zelber-Sagi et al.
Hepatology 2008



Hazard ratio

0.1

Referent

HE %{ §} %{

O No regular exercise

B Regular exercise

0-9.9 10-13.6 13.7-18.0 >18.1
Nonexercise activities (MET-hours/day)

Matthews et al. Am J Epidemiol 2007



1.El sedentarismo contribuye
significativamente al desarrollo de

DMT2 y obesidad

2.El aumento de la AF debe ser un
pilar en el tratamiento de la DMT?2
y de la obesidad

3.Los podometros pueden ser un
estimulo eficaz para promover un
aumento de la AF



4. Los acelerometros permiten
cuantificar de manera objetiva la
AF y también pueden ser una
herramienta de educacion para
cambios en el estilo de vida

5. La AF reduce la morbi-mortalidad



Agradecimientos

Clinica Universidad de Navarra - CIBERobn

Equipo Multidisciplinar de Diagnéstico

et pagt T

y Tratamiento de la Obesidad T ERL R Y
Gema Friihbeck Maria J. Gil o fwl Jwf
Javier Salvador Patricia Ibafiez | '{ r 1
Camilo Silva Neus Vila

Fernando Rotellar Loli Millan
Javier A. Cienfuegos

% Clinica
é\il‘\zf Universidad

Lab. Investigacion Metabolica
Gema Fruhbeck Neira Sanz
Amaia Rodriguez Beatriz Ramirez

"

Fundacion MAPFRE | Victoria Catalan Andoni Lancha
gl'gElggﬁln’ ISCHI Sara Becerril Edurne Uriz

Dpto. Salud - Gobierno de Navarra
B L}f\)l.AEducacic'm - Gobierno de Navarra



IMuchas gracias!
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"OPEMING AND CLOSING YOUR FRIDGE DOOR
B0 TIMES A DAY DOESN'T QUALIFY AS EXERCISE.”



