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“Striding bipedalism is a key derived 

behaviour of hominids that possibly 

originated soon after the divergence 

of the chimpanzee and human 

lineages. 

The fossil evidence of these features 

suggests that endurance running is 

a derived capability of the genus 

Homo, originating about 2 million 

years ago, and may have been 

instrumental in the evolution of the 

human body form.” 



Evolution 

Hippokrates 460-370  v. Chr. 

 

«Wenn wir jedem 

Individuum  

das richtige Mass an 

Nahrung und Bewegung 

zukommen lassen 

könnten, hätten wir den 

sichersten Weg zur 

Gesundheit gefunden.» 



Studie mit dem Personal von 
Doppeldeckerbussen in London: 
Die Mortalität von Kontrolleuren  
war 50% niedriger im Vergleich zu 
Chauffeuren. 

Morris, Lancet 1953 



 6213 Männer,  

 59±11 Jahre 

 

klinische Indikation zum 

Belastungstest 

 

6.2±3.7 Jahre Follow-Up 

 

 

n=2534 
n=3679 

Wer fit ist lebt länger. 
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N Engl J Med 1998;338:1650-6 



≠ 





Overweight and Obesity 
40% at 11 years, 25% at 15 years 



Cross-sectional study of 1732 randomly 

selected 9-year-old and 15-year-old school 

children from Denmark, Estonia, and Portugal.  

 

Composite risk factor score  

(mean of Z scores): 

• Systolic blood pressure  

• Triglyceride,  

• Total cholesterol/HDL ratio,  

• Insulin resistance,  

• Sum of four skinfolds,  

• Aerobic fitness 

 

Individuals with a risk score above 1 SD of the 

composite variable were defined as being at 

risk. Physical activity was assessed by 

accelerometry. 



http://www.healthandphysicaleducationteacher.com/wp-content/uploads/2011/05/Atherosclerosis-2.jpg
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Physical Activity Level  

http://purelyfitness.com/wp-content/uploads/2010/06/make-children-exercise.jpg


• 19 obese subjects 

• age 14.3±1.5 years 

• cross-over design 

• 8 weeks circuit training 

    - 3x/week à 1 hour 

    - cycling (65-85 % HRmax) 

    - strength (55-70% max) 



Med. Sci. Sports Exerc. 2001;33:S484–S492 



Control  Low intensity   High intensity 

                   training            training 

Control  Low intensity   High intensity 

                   training            training 

Med. Sci. Sports Exerc., Vol. 40, No. 11, pp. 1863–1872, 2008. 







Positiver Effekt von Sport bei 
Krebserkrankungen 



 
     Superkompensation 

 
 
 
 
 
 
 
      Wieder- 
   herstellung 
 

 
 
 
 
 
 
 
Ermüdung 

Leistungsfähigkeit 

Zeit 

Trainingsreiz 
 

Trainingsreiz 
zu spät 

Trainingsreiz 
zu früh 

Grundlage Training und Leistungssteigerung 

FITT 
F – Frequency (how often?) 

I – Intensity (how hard?) 
T – Time (how long?) 
T – Type (what type?) 
 ACSM Guidelines for Exercise Testing and Prescription, 2010 

Trainingsreiz 
 



Definition of training zones 
Heart rate and rate of perceived exertion 

Zone I 
«light PA» 

Zone II 
«moderate PA» 

Zone III 
«vigorous PA» 

65-75 (80)% HRmax Aerobic threshold 

85-95% HRmax Anaerobic threshold 



Accelerometry with Actigraph® (8 days): 

Total PA time 

Moderate-to-Vigorous PA (3000-5200 cpm) 

Vigorous PA (>5200 cpm) 

http://www.theactigraph.com/products/gt3x-plus/


LOW

HIGH

Autonomic tone Blood pressure Fitness 

Eur J Appl Physiol 2012; DOI 10.1007/s00421-012-2542-2 



60 Minuten pro Tag  
• Moderate bis anstrengende Intensität 

• Dauer ≥ 10 Minuten 
 

 

 

 

3x pro Woche 
• Intensive Aktivitäten 

   
WHO Global recommendations on PA and health 





“Activity pyramid” 
different views 
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Weekly kcal spent for exercise 



Weekly kcal spent for exercise 

Wilhelm, PrimaryCare 2012;12:94-96 

½ Stunde langsames Joggen pro Tag: 
7*210 Kcal=1470 Kcal/Woche 

 
½ Stunde zügiges Joggen pro Tag: 

7*420 Kcal=2940 Kcal/Woche 
 

Paffenbarger et at, NEJM 1986;314:605 



Light sports Vigorous sports 

? 



<56 km 56-72 km >72 km 

4:28±0:39 4:05±0:41 3:45±0:21 

Mean age 41±11 years 

Pre race Post race 



Piermario Morosini, 25 years 
Soccer player 

Fabrice Muamba, 23 years 
Soccer player 

Claire Squires, 30 years 
Marathon runner 

Alexander Dale Oen, 26 years 
Swimmer 

Sudden cardiac death in sports 



Sport is a TRIGGER of ventricular 
arrhythmias in athletes with heart disease 

Vigorous activity, 
competition 

Underlying 
heart disease 

Sudden cardiac 
death 

52 Jahre 

HCM 

CAD 
Marc-Vivien Foé, Kamerun 

† FIFA Confederations Cup 2003 
Stade de Gerland, Lyon France 



78/100,000/Year 

25/100,000/Year 

Overall: 2.28/100,000/Year 
Female athletes: 1.30/100,000/Year 
Male athletes: 3.02/100,000/Year  



Is sport a PROMOTER of 
arrhythmias in healthy athletes? 



Jungfrau Marathon 2010 
10 athletes 

mean age 35±4 years 
VO2peak  

66.8 ± 5.8 ml/min/kg 
race time 

243.9 ± 17.7 min 

Scand J Med Sci Sports 2012; 10.1111/sms.12030 

Depletion of 
glycogen storages 



“Among male participants of a 90 km cross-country skiing 

event, a faster finishing time and a high number of completed 

races were associated with higher risk of arrhythmias. This was 

mainly driven by a higher incidence of atrial fibrillation and 

bradyarrhythmias. No association with ventricular fibrillation 

or cardiac arrest was found.” 





Intervention: 
• Weight loss 

• goal -10% (mean -7%) 
• Meal replacement products 

• Pyhsical activity increase 
• 175 min/week moderate intensity 
• 10,000 steps per day 

• Lifestyle councelling sessions 
• Month 1-6: 4/week 
• Month 7-12: 3/month 
• Year 2+: individual 1/month 

2-3 yearly group classes 
Medication adjustments by the 
patients’ health care provider 





Primary end point: 
composite outcome 
including death from 
cardiovascular 
causes, nonfatal 
myocardial infarction, 
nonfatal stroke, and 
hospitalization for 
angina. 



Fitness = 
adherence to PA goals 

Statin use = Potent CV 
mortality reduction 



Wichtigstes Ziel: 
 Motivation aufrechterhalten zur regelmässigen 

Aktivität mit ausreichender Intensität 



Take home message: 
«Exercise as Medicine» 

• Monotherapie in der Primärprävention von 
Herzkreislauf- und Krebserkrankungen mit sehr 
gutem Nutzen/Nebenwirkungs-Verhältnis,  
auch bei hoher Dosierung. 

• Kombinationstherapie in der Sekundärprävention. 
Ergänzung, aber kein Ersatz für evidenzbasierte 
Medikamente. 

• Muss regelmässig «eingenommen» werden. 

• Muss manchmal bitter schmecken, sonst nützt sie 
nichts. 


