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gﬁ* MS & Preventie: Sedentaire Leefstijl

Television Watching and Other Sedentary
Behaviors in Relation to Risk of Obesity
and Type 2 Diabetes Mellitus in Women

Hu, FB, Li TY, Colditz, GA, Willett WC, Manson JE,
JAMA, 289:1785-1791, 2003
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gﬁ* MS & Preventie: Sedentaire Leefstijl

(Hu etal, JAMA, 2003)
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d* MS & Preventie: Lichamelijke Activiteit

Alle Lichamelijke activiteit

Follow-up=5.6 jaar
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(Ekelund et al, Diabetes Care, 2005)

d* MS & Preventie: Lichamelijke Activiteit
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Occupational physical activity

Walking or traveling tolfrom work

in/d

(Hu et al, Appl Physiol. Nutr. Metab 2007 32:583-595)
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e MS & Behandeling

» Effect op:

(bloeddruk, lipiden,
obesiteit, glucose intolerantie of insuline
sensitiviteit)

— Metabool Syndroom (combinatie
risicofactoren

Risicofactoren — Obesiteit:
| == Fysieke training vs Controle

(Shaw et al, Cochrane Library, 2006)
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sﬂ* Behandeling MS - Risicofactoren

* Meta-Analyses
— Obesiteit
— Insuline sensitiviteit
— Dyslipidemie
— Hypertensie
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(Shaw et al, Cochrane Library, 2006)
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(Halbert, Eur J Clin Nutr, 1999)

a_ﬁﬂ* Effect of exercise training on of rehabilitation and exercise training
* Meta-analysis: 31 trials
» 1833 participants
+ Small, but significa Total
alterations: (md/dl)
— 1inTC, LDL-C, and
OHOL-C TG

204 +£40 201 £39

Triglye.  172£98 156+ 104

(mg/dl)

HDL-C
(mg/dl)

LDL-C
(mg/dl)

LDL/HDL

38711

Halbert JA et al., Eur J Clin Nutr 1999;53:514-522 Maines et al., Southern Med J 1997

Effect of aerobic exercise on |
overweight and obese adults

rcise training on

* meta-analysis

* 31 trials

Variable(N) Xs.e.m

TC (17)
HDL (15)
LDL (14)
TG (14)

mhoc
oL P: significance value for Q
o rigycerides

N: number of groups reporting

0.12
<0.001
0.46

-16.1+7.3 2. 58,7  <0.001

a in which treatment effect could be calculate:
(mg/dI)* standard error of the mean

A
Weightloss Unchanged Weight gain

Meta-analysis
95 trials

Alterations dependent on
changes in body-weight

Kelley et al., Int. J Obesity, 2005
Tran ZV et al., JAMA 1985;16:919-924




omas et al,
Cochrane
Library, 2006)

= Uithoudingstraining; == Krachttraining; =2 aparte trainingsg ? = combinatietraining

- — — —
Aarvge, 102 8B — —_—
Ui, =5 | —r——— -a—
Blurenihed, tah 9 [ 3] —— e
. m——— —
o o B
PR 1 i -
e W - ——
il i
P m = 1
o 0=
Risicofactoren — R S
Hypertensie: 5 Q'. - N
Fysieke training O e —
it 17— —_— .
vs Controle gl —1 —
s m - i~ .
" — .

(Overall affect - ot aralysis
Cverail aifoct - g2 Tas, 203 -@
5w )

(Dickinson et al, J

O_
t
i w

,_
i
&

Hypertension, 2006) T, e TR ST g
* Do Plaan, 1980 SHP 14 (B4CE 8810 -1}
+ Haglierg, 1om0a. SBR
ST Sh-tts (et 2are <A
T i, BOG3 mﬂi'ml 3to -BY)
- meght b = e

[ — Effect of exercise training on blood
%‘* pressure

Baseline data and net changes in response to dynamic exercise training

Values are weighted means and 95% confidence limits
N: # training groups/programs

Meta-analysis by d et al. Journal of human hypertension,

Risicofactoren — Hypertensie:

Combinatie behandeling vs Controle

rial Typet Contral N Systolic BP Diastolic BP

o pplegate, 1992 d, e,s 47
Blumenthal, 2000d, e o —H
Lacob, 1985 dors . 507
Kostis, 1902 ders x T ——
uliller, 2002 des ¢ 43 4—p—
ODES, 1967 de . 10
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| * Effect of exercise training on blood pressure
’5_,‘ === (haemodynamic data)

Net haemodynamic changes (%) in response to exercise training

| INT Mm% CL) [ P |

+1 4 (4T 4.
-
Stokevolume  JI5 I49(5.6:4242) 001 |
Systomic vasoula resianee 17|74 (13216

Values are weighted means and 95% confidence limits
(CL).

N=number of study groups.

NS=not significant.

Meta-analysis by Fagard et al. Journal of human hypertension, 2005




* Dynamic exercise training and blood
’3‘ === pressure response

(Meta-analyse 44 random. contr. studies)

SBP (mmHg)
O DBP (mmHg)
B HR (b/min)
W Exercise capacity (%)

* Dynamic exercise training and blood
’3‘ == pressure response

(in normotensives and hypertensives)

Normotensives Hypertensives Hvs N
(n=210) (n=138)
Systole -3 -13
(+0.5 to -7) (-11 to -15)
INENGE -2 -8 -6
(+1to-5) (-6 to -10) (-5to-6)

(values are weighted means (95% CL) of 7 studies)

Fagard et al., Handbook of Hypertension, Vol 20: Epidemiol f Hypertension, 2000

ifestyle changes in
treatment of hypertension

Lifestyle change Effect on systolic BP
5—-10 mmHg/10 kg

8 — 14 mmHg

Weigth loss
DASH-diet
Salt restriction 2 — 8 mmHg
Physical activity 4 — 9 mmHg

Moderate alcohol use 2 — 4 mmHg

Chobanian et al. Hypertension, 2003

Effect of endurance training on blood
pressure:

Training mode

Effect of resistance training on blood
pressure:

Effect of (isometric) strength training on BP
measured in various conditions in sedentary
men:

pressure

response to exercise
Training mode
Endurance training

Versus
Resistance training

Effect of endurance training on
VO2max and HR

Variable Subgroup studies Baseline Net Change

N

Normal 5 31.6 (28.9; 3.5(25;4.4)
pressure 34
Pre- 3 5 3.9(3.1;4.6)
hypertension
Hypertension

—7.1 (-9.3; -
5.0)

Cornelissen, 2005

<0.001

<0.001

<0.001

<0.001

0.001




i w i ndurance training on
.-__cj* Effect of endurance training on BP éj* ect of endurance fraining o

hemodynamic variables

variabl subgroups N baseline net changes P value Net.trammg'md“ced changes in hemodynamic
e studi variables

114.3 (112.8; 2.4 .6 <0.01 Net training-induced changes in hemo- dynamic
115.9) variables. Values are shown as mean net %
1272 i’l"S 9: . <0.05 changes and corresponding 95% CLs.

128.5)
Hypertension 3 145.4 (142.4, -6.9 (-9.1;-4.6) <0.001
1 ) MBP: mean BP

. CO: cardiac output
Normal 8 73.0 (71.8; 74.1) -1.6 SVR: systemic vascular resistance

Prely§ettitsion 44 80.3 (79; 81.6) 714135“'5&36; = ! ' e

Hypertension 3 92.3(89.5;95.1) 4.9 (-6.5;-3.3) <0.001

Meta-analysis by Cornelissen et al, 2005
Cornelissen, 2005

Net-training induced changes in BP after
dynamic aerobic endurance training

Meta-analyse by Cornelissen et al. 2005

<Static traini
Wiley of al. 1t
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2aaz08 R
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Coconie ef al.(1]1081
A0[B148) Coconie of al (21951
Tedoamie a0
‘sutsu
A8[40:20) Tautsumi ef al(2) 1997 —_—}

Wood of al. 2001

Vincent ef al (1) 2003 —
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Nt changes in systolic BP, (mmHg)
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Meta-analysis by Cornelissen, 2005

2

i W Effect of resistance training

Blasulme Net chang
Mean (5% CU Mean (85% CL) Pwd
Harris ef al. 1987
Blumanihal ef al 1991
Katz of 81092
e 12 1316(1235-1398) 12 -B0(-104to-18 <001
Cocanie ef al (2) 1961 1 809 (73.0-878) 12 —47{-8110-14) <001
Vanhoo! of af, 1996
Tsutsumief af. (1) 1967
Tautsumiof al.(2) 1967 Systolic 12 1310 (123.0-138.8) 12 -32{-7.118 407 =010
Wood el al. 2001 s 12 811 (74.5-87.7) 12 -35 (-6.1 10 -08) <00
WVincent o af.(1) 2003 _
Vincent ef al.{7) 2003 ] 9 247 (19.2-30.2) [ +28{+03 10 +48) < 0054
Ovorall:- welghted for fa" —— 0 70.7 (66.9-74.4) B H10({-171t0 437 NS
- walghted for n - ] 30.1 (27.7-225) 4 ~094 (1510 -0.25) <00
r - - - - 8 76.4 (60.4-83.4) ) +033 (27 to +34) NS
A o

Net changes in diastolic BP, (mmHg)




* Effect of strength training on BP measured
5; == in various conditions in sedentary men.

30 sedentary men
» Training group <-> control group
* 48 training sessions, 3X/week

» As static or isometric exercise as
possible

Van Hoof et al., Int. J. Sports Med. 17 (1996)

» Effect op:

— Risicofactoren (bloeddruk, lipiden,
obesiteit, insuline resistentie)

(combinatie

MS & Behandeling

risicofactoren

sﬂ* MS behandeling: fysieke activiteit

RCT
N=621 (sedentair, schijnbaar gezond)
MS= aanwezigheid = 3 risicofactoren

Aerobe training= 20 weken onder
toezicht

3x/week; 30-50 min

(Katzmarzyk et al, Med Sci Sports Ex,

* Effect of strength training on BP measured
5; == in various conditions in sedentary men.

Strength training =
affected muscle | s b
strength: i Wy & o
1RM values of the various &

ex. muscles increased
significantly

Strength training did
not affect VO,Max, BP,
HR or lipids

Van Hoof et al., Int. J. Sports Med. 17 (1996)

gﬂ* MS behandeling: fysieke activiteit

Targeting the Metabolic Syndrome with
Exercise: Evidence from the
HERITAGE Family Study

KATZMARZYK PT, LEON AS, WILMORE JH, SKINNER
JS, RAO DC, RANKINEN T, BOUCHARD C,

Med Sci Sports Ex, 2003

sﬂ* MS behandeling: fysieke activiteit

Low  Hgh  Hgh  Hgn  Mewboi
HOL-C Bp Glucosa WwC Syndrome
W Pre-Traning [ Post-Training T

FIGURE 1—Prevalence of individual risk factors before and after 20)

(Katzmarzyk et . L
wk of aerobic exercise training in the HERITAGE Family Study)

al, Med Sci
Sports Ex, 2003)




gﬁ* MS behandeling: fysieke activiteit

a‘* MS behandeling: fysieke activiteit

* RCT
* N=115 (565-75 jaar; sedentair)
* 6 maanden training

— 3x/week

— Combinatie: Krachttraining (10-15
repetities; 50% 1RM) & Uithoudingstraining
(45 min; 60-90% HR max)

(Stewart et al, Am J Prev Med, 2005)
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gﬁ* MS behandeling: fysieke activiteit

Exercise and Risk Factors associated
with Metabolic Syndrome in Older
Adults

J Stewart, AC Bacher,K Turner, JG Lim, PS Hees, EP
Shapiro, M Tayback, P Ouyang,
Am J Prev Med, 2005

~ofasic 1A 2

[ Cranisd oad

(Stewart et al,
Am J Prev
Med, 2005)
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;ﬂ‘g MS behandeling: fysieke activiteit

Can Adoption of Regular Exercise
Later in Life Prevent Metabolic Risk
for Cardiovascular Disease?

Petrella RJ, Lattonzio CN, Demeray A,
Varallo V, Blore R.

Diabetes Care, 2005

g‘g MS behandeling: fysieke activiteit

[Table 2Percomt chummge im mtiabolic imdices betweon 187 amd 1997 for the acth e and sedemtary men amd women

Active Sedentary
Baseline Follkw-up  AB-F %3 Taselme Followap &l = F = P
L (i) WI=02 M2z04 o1 037 276204 Wez03 +13 109 NS
pEF immkig) 19=7 135=3 8 *455 131 =8 10 783 <003
foitucose (mmol) 36=14 3811 402 +3%  S6=17 +02 157 NS
[Total cholesterol immoll) 34 = 18 5414 +0.1 006  33=13 +02 37T <008
DL chlestered fmmold) ~ 26=07 17210 +01 183 2000 =11 402 6B <002
i +9.09 2

~841

(Petrella et al, Diabetes Care, 2005)

Soort Training?

* Meta-analyses:
Bijna uitsluitend Uithoudingstraining

Wat met Krachttraining?

;ﬂ‘g MS behandeling: fysieke activiteit

RCT

N=420 (55-75 jaar)

Uithoudingstraining, 3x/week, 30-45 min,75-
85% VO,max

Inspanningstest:

— Baseline

— Jaarlijks gedurende 10 jaar

— Inclusie: 80% van alle trainingsessies gevolgd
(jaarlijks)

(Petrella et al, Diabetes Care, 2005)

o W VIS & Lichamelijke Activiteit

* Preventie:

— Relatie tussen fysieke (in)activiteit en
metabool syndroom

» Behandeling
— Effecten

— Conclusie
* Aanbevelingen

Soort Training?

N=3233 (20-80 jaar) ; Follow-up= 6.715.2 jaar; Incidentie MS:
480

TABLE 2 Metabolic yndroms incidet raes ind baard raios by musata siresgth calegoriss b g 13302000
Wescala Sreagth P
LI £ " Ll ] L
Particerts (%) L 20 L) L]
Man-pears. of tobes- bl o e 5
Cases (W 184 13 10 %
06 par 1000 manyans 1 i 13 152 0o
HR (35% L), Modd 1* m B8 088112 AT7 A8 (154 (L2271} <000t
B (355 C1], Moge 2 1 BRI BRI 06 (050088} 808
R (5% CIj, Model 3 1 S5 TE-10) SaIATIE 076 Q57248 e
R, htard raic G confidence iyl
Adjunted o age and eamnaton
 Adtorully adfusiad tor smiking, aloshol inake. niamet of metablc symdioma fisk factors af baselin, and Eamily bistery of dattes, frpertensios, asd premateny
Joomsruary dssast.
+ Adtionally asfested for maomal tadmil b

(Jurca et al, Med Sci Sports Ex, 2005)
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FIGURE 2—Metabolic syndrome (nidescs|
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o Soort Training?
aere oo s e o TRs e anes
Training With Strenath Training on Health and Fitness Variables
e —
e &) S
B enmpmnan
‘Bone mineral gensity T TT
Percent body fat 44 1
Lean body mass o Tt
Muscle strength ot T
e
Insulin response to ghicose challenge 11 1l
H H Basal insulin levels 4 1
Krachttraining als e R RS
. e s L
behandeling? 10 cnoistert to to
LDL cholesterol 1o 10
Triglycarides. 44 10
e
Resting heart rate 1l 0
‘Stroke volume, resting and maximal T 0
e i 5
Cardin ot sl o G
SOP at reat 1o o
DBP at rest Lo o
Vs mas T 1o
i —————RD 0 B
- > . ‘Submaximal exercise rate-pressure product PR 11
(Williams et al, Circulation, 2007) Basal metaboic rate 10 1
Health-related quality of life 10 10

. Krachttraining als behandeling bij Type 2
éj* g g by 1yp

Diabetici?

Krachttraining additief bij Aerobe training (n=28)

Table 2 hanges in anthropomtric. fitsess, C 1. and glucose disprsal measures afier 16 weeks

Gontrol gro Ae+ BT e oy

Absolute Abwolune = Abnadute L
oveight (kg 0=12 2913 -{1=a7*
o, (Vi) ~0.05 £ 006 017 = 006 0222001
ycasybated hemogobin (%) - 20 ~01 =02 010 = 01

i dnhesscn fate (mig - kg < min '

T

LEI =052 TT1=220  035=03

Jrional abdoeninal AT (L4-L3) (em?) 4832 184° =67 =28 1702103
Subcutaneces (cm’) 20+ 134 —AT=}2) -81=907
Visceral (sm) 63274 -103=z20 HE= 54

bicdthagh skrbetal muscle

Cross-secrions] area (cm™) 0e=21
Low.dermity musche (cm) 3 ~14= 13
Marmalsdensity mscle fcm?) 15z Lt 2 23z Lee

Yata are maars = SEM. *gicant changs compared with conimol group | *iagrficant <hange comparrd weh As only

(Cuff et al, Diabetes Care, 2003)

o Soort Training?
- TABLE 1. Comparison of the Effects of Aerobic Training to
Resistance Tralning on Health and Fitness Variables
Anrobic Resistance
Exercise Exorcie
1 Tt
il )
- [ ]
. d et Tt
Krachttraining als
- Insulin responss to ghacose challenge 114 14
behandeling? Basal insuin evels 5 .
High-dermity Wpoprotain fee Tae
Low-density poprotein I |-
14 -
il i
i1 i
Tt Tt
(Braith et al, C ation, 2006) 1} 11
1 _indicabes incrensed. |, decrensed. and <, negligible effect.

Soort Training?

» Krachttraining als Behandeling bij MS:
RCT’s?

Bij Type 2 diabetici

T Krachttraining als behandeling bij Type 2

Diabetici?

A Randomized Controlled Trial of
Resistance Exercise Training to
Improve Glycemic Control in Older

Adults With Type 2 Diabetes

Casteneda C, Layne JE, Munoz-Orians L, Gordon PL, Walsmith J,
Foldvari M, Roubenoff R, Tucker KL, Nelson ME

Diabetes Care, 25(12):2335-41, 2002
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( T Krachttraining als behandeling bij
’3‘ ~ Type 2 Diabetici?

N=62 (66 jaar)
16 weken
krachttraining

3x/week; 45 minuten

(Castaneda et al, Diabetes Care, 2002)

o WIS & Lichamelijke Activiteit

Preventie:

— Relatie tussen fysieke (in)activiteit en
metabool syndroom

Behandeling
— Effecten
— Soort training?

Aanbevelingen

( T Krachttraining als behandeling bij
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* MS = incidentie stijgt met toenemende
leeftijd
\ Grotere kans ?1)

Kosten-baten analyse aanw CAD

Conclusie

Krachttraining = bruikbaar als additief bij Uithoudingstraining

l

Uithoudingstraining = in combinatie met Dieet

THBLE 2 Treatment of Lifestyle Risk Factors for Long-Term Prevestion of ASCYD or Prevestion/Trestmest of Type 2 abetes

Tharapeutic Targel and Geals of Therapy Ther gt Redommersiatom

Abckmrirad chaaly Cenuistently snoourage ppropriate Balwce of physical

Goal: Aeduce body meght by The—10% durieg Seil iy activity, caloric infake, and formal when it
cicumference of <40 inches i men and <34 inches i women. Aim iniially of slow teducton of
=T 10% from taneline weight. Even smal amounts of weght ks are sssociated Wit
T Nl Dbty

evascubwtzation, CHF)

Apermgensc del Satsrated lat <75, meckce s fat, detary cholestorcd <200
Goat: Reduced Intakes of saturated fat, fravs tat, mo'd: tota fat 25%-35% of total cakbeies. Mont dletary 11 shousd be wnashuated, siTpe Soprs
chilterid ok be bevted

BM ingicates body mass index; VD, dueane nd CHF, conges

(Grundy et al. Circulation, 2005)
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(Lakka et al, Appl Physiol Nutr Metab, 2007)
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