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Blauwhoff-Buskermolen, et al.  
Loss of Muscle Mass During Chemotherapy Is Predictive for Poor Survival of Patients With Metastatic Colorectal Cancer 
J Clin Oncol. 2016 Apr 20;34(12):1339-44.  



2 
K R A C H T  

SPIER 

OM TE 
BEWEGEN 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj66cLnlvDRAhWDF8AKHecRDxgQjRwIBw&url=http://usseek.com/images/movement/9&psig=AFQjCNGlBtJWS6wTKe51O9JXakBrTtxk7Q&ust=1486082430856322


M
   

u 
  s

   
c  

 l 
  e

   
   

s  
 t 

  r
   

e 
  g

   
t  

 h
 MASSA 

KRACHT 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjFyo3f0qPdAhVOZ1AKHTA5AXEQjRx6BAgBEAU&url=https://www.mathsisfun.com/data/correlation.html&psig=AOvVaw28WStV1UYBLUbJ8_gR5-_D&ust=1536229428469483


Percentage of the maximal muscle function 

30% 100% 0 % 80% 60% 

D
ai

ly
 f

un
ct

io
ni

ng
 

Indicatie 

Dronkers JJ, Preoperative physical fitness in older patients, 2013  



100% 0 % 45% 25% 

Indicatie 

D
ai

ly
 f

un
ct

io
ni

ng
 

Percentage of the maximal muscle function 

Dronkers JJ, Preoperative physical fitness in older patients, 2013  



30% 100% 0 % 

Frailty 

D
ai

ly
 f

un
ct

io
ni

ng
 

Percentage of the maximal muscle function 

S C R E E N I N G  

Dronkers JJ, Preoperative physical fitness in older patients, 2013  





POWER             of              KRACHT  

Han L, Yang F. Hum  
Strength or power, which is more important to prevent slip-related falls? 
Mov Sci. 2015 Dec;44:192-200. 
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Fiuza-Luces C, Garatachea N, Berger NA, Lucia A. 
Exercise is the real polypill. 
Physiology (Bethesda). 2013 Sep;28(5):330-58. 
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83 % of the measured 
hospital stay was spent 

lying in bed 

Brown CJ, Redden DT, Flood KL, Allman RM.  
The underrecognized epidemic of low mobility during hospitalization of older adults.  
J Am Geriatr Soc. 2009 Sep;57(9):1660-5.  
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Pedersen BK. 
Muscle as a secretory organ. 
Compr Physiol. 2013 Jul;3(3):1337-62.  



Burd NA, Gorissen SH, van Loon LJ.  
Anabolic resistance of muscle protein synthesis with aging. 
Exerc Sport Sci Rev. 2013 Jul;41(3):169-73.  



Koelwyn GJ, Wennerberg E, Demaria S, Jones LW. Exercise in Regulation of 
Inflammation-Immune Axis Function in Cancer Initiation and Progression.  
Oncology (Williston Park). 2015 Dec;29(12):908-20, 922 
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Simpson RJ, Bosch JA.  
Special issue on exercise immunology: current perspectives on aging, health and extreme performance. 
Brain Behav Immun. 2014 Jul;39:1-7.  



Front Public Health. 2017 Feb 14;5:19.  
Physical Activity and Survival among Long-term Cancer Survivor and Non-Cancer Cohorts. 
Gunnell AS, Joyce S, Tomlin S, Taaffe DR, Cormie P, Newton RU, Joseph D, Spry N, Einarsdóttir K, Galvão DA. 
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Lira FS, Neto JC, Seelaender M.  
Exercise training as treatment in cancer cachexia. 
Appl Physiol Nutr Metab. 2014 Jun;39(6):679-86. doi: 10.1139/apnm-2013-0554. Epub 2014 Mar 24. Review 
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Muscle as a secretory organ. 
Compr Physiol. 2013 Jul;3(3):1337-62.  
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MORTALITY 

Dronkers JJ, Chorus AM, van Meeteren NL, Hopman-Rock M.  
The association of pre-operative physical fitness and physical activity with outcome after 
scheduled major abdominal surgery. Anaesthesia. 2013;68(1):67-73. 
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Inactiviteit 

Kortebein P, et al.   
Functional impact of 10 days of bed rest in healthy older adults.  
J Gerontol A Biol Sci Med Sci. 2008 Oct;63(10):1076-81. 
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Lawrence VA, Hazuda HP, Cornell JE, Pederson T, Bradshaw PT, Mulrow CD, Page CP. 
 Functional independence after major abdominal surgery in the elderly.  
J Am Coll Surg. 2004 Nov;199(5):762-72 

Functional decline after surgery 
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Cermak NM1, Res PT, de Groot LC, Saris WH, van Loon LJ. Protein supplementation augments the 
adaptive response of skeletal muscle to resistance-type exercise training: a meta-analysis. Am J Clin 
Nutr. 2012 Dec;96(6):1454-64.  
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Santoni G, Angleman S, Welmer AK, Mangialasche F, Marengoni A, Fratiglioni L 
Age-related variation in health status after age 60.  
PLoS One. 2015 Mar 3;10(3):e0120077... 
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scheduled major abdominal surgery. Anaesthesia. 2013;68(1):67-73. 
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Pedersen BK. 
Muscle as a secretory organ. 
Compr Physiol. 2013 Jul;3(3):1337-62.  



IRISINE 

Zhao J1, Su Z2, Qu C3, Dong Y4.  
Effects of 12 Weeks Resistance Training on Serum Irisin in Older Male Adults.  
Front Physiol. 2017 Mar 22;8:171.  
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Hippocrates (400 v Chr) 

“Walking is man’s best medicine” 

Exercise is medicine 



Activiteitenniveau en PPC 

Dronkers JJ, Lamberts H, Reutelingsperger IM, Naber RH, Dronkers-Landman CM, Veldman A, van 
Meeteren NL. Preoperative therapeutic programme for elderly patients scheduled for elective abdominal 
oncological surgery: a randomized controlled pilot study. Clin Rehabil. 2010 Jul;24(7):614-22 
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Adapted form Warburton D E et al. CMAJ 2006;174:801-809 
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18 ml/kg/min 
 
1 MET is 3,5 ml/kg/min 
5.5 MET  

SRT 6MWT 
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<90            90           180            275           500         >900 bij 5 MET 

JAMA Intern Med. 2015 Jun;175(6):959-67. doi: 10.1001/jamainternmed.2015.0533. 
Leisure time physical activity and mortality: a detailed pooled analysis of the dose-response relationship. 
Arem H, Moore SC, Patel A, Hartge P, Berrington de Gonzalez A, Visvanathan K, Campbell PT, Freedman M, Weiderpass E, Adami HO, Linet MS, Lee IM6, Matthews CE. 

                   180           275            500           900 
 -                      -                      -                      - 



Peter Schnohr, James H. O’Keefe, Jacob L. Marott, Peter Lange, Gorm B. Jensen 
Dose of Jogging and Long-Term Mortality  
J Am Coll Cardiol. 2015 Jan 16;65(5) 
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