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Cardiale Revalidatie voor 1950 

Onbestaande  

 

Behandeling: 

  

Hospitalisatie met 

absolute bedrust 

gedurende 6 weken 



Gegradeerd oefenschema voor de 

hospitalisatierevalidatie van cardiale patiënten 

Week 

(Fase) 

Houding Oefeningen Duur & 

Frequentie 

1 Ruglig |p| mobilisatie alle gewrichten 

AH-oefeningen 

Ontspanningsoef. 

|a| oef. kleine gewrichten, enkels, 

tenen, polsen 

10 à 20 min 

1 à 2 maal/dag 

2 Ruglig |a| mob. benen,armen, schouders 2 maal/dag 

3 Zit |a| oef. OL & BL 

Relaxatie 

2 maal/dag 

 

4 Stand |a| oef. OL & BL & romp 2 maal/dag 

5 Idem 4 Idem  4 + prog. marsreëducatie 2 maal/dag 

6 Idem 4 Idem 5 + prog. trappen (van 3 

trappen naar 3 maal 10 trappen) 

2 maal/dag 

 

(Newman LB, Arch Intern Med 1952 

Vroeger: anno 1956-1980  



ADL activiteiten 

FASE Toegelaten activiteiten van de coronaire patiënt 

1 Gebruik van bedtafel voor eten 

2 ¼ uur in leunstoel zitten 

3 2 maal één uur/dag rechtop zitten 

4 Activiteiten in stoel aan tafel (met rugsteun), 2X1uur/dag;  

Rechtop zitten in leunstoel 

5 Verplaatsingen te voet, slechts zo ver als bij kiné, anders in 

rolstoel 

6 Activiteiten waarbij wandelingen en trappan bestijgen 

Anno 1956 – 1980? 

(Newman LB, Arch Intern Med 1952 



 Cardiale Revalidatie 

• Eerste definitie van cardiale revalidatie 

in 1964 tijdens een symposium van de 

WHO in Noordwijk aan Zee, Nl1 

• Eerste studies over effect van training 

vanaf 1966 2-5 

1 Brown RA. Rehabilitation of patients with cardiovascular diseases: report of a  

WHO expert Committee. WHO Tech Rep Ser. 1964; 270: 3-46 
2 Naugthon J, Am J Med Sci1966;  
3 Varnauskas E, Lancet,1966;  
4 Frick MH, Mal cardiovasc, 1969 
5 Pollock ML, N C Med J, 1970 

 



Eerste effect studies in België 

1: Detry JM, Rousseau M, Vandenbroucke G, Kusumi F, Brasseur 

LA, Bruce RA. Increased arteriovenous oxygen difference after 

physical training in coronary heart disease. Circulation. 1971 

Jul;44(1):109-18.  

2: Degré S. Short and mean term results of physical training in patients 

with myocardial infarction: physiological and pathophysiological 

aspects. G Ital Cardiol. 1973 May;3(5):637-45.  

3: Rousseau MF, Degré S, Messin R, Brasseur LA, Denolin H, 

Detry JM. Hemodynamic effects of early physical training after acute 

myocardial infarction; comparison with a control untrained group. Eur J 

Cardiol. 1974 Aug;2(1):39-45.  

4: Detry JM, Rousseau MF, Brasseur LA. Early hemodynamic 

adaptations to physical training in patients with healed myocardial 

infarction. Eur J Cardiol. 1975 Jan;2(3):307-13.  

5: Salhadin P, Degre S, Van Elst P, Denolin H. From physical 

capacity to fitness to work in coronary patients. Acta Cardiol. 

1975;30(2):79-83.. 

 



CARDIALE REVALIDATIE 

UZ LEUVEN/KU LEUVEN  

1976 – 2016  



Hoe ik startte binnen de 

cardiale revalidatie 
• 1ste contact als stagiair in 1975 

• September 1976 – Juli 1977 werkzaam bij Prof L. 

Brasseur in "Laboratoire d'exploration fonctionelle 

cardiopulmonaire“, UCL Leuven en Woluwe  

• Augustus 1977 – Mei 1978 legerdienst in Heverlee en 

om 16u30 training in UZ Pellenberg 

• Vanaf mei 1978 voltijds werkzaam binnen UZ Leuven 

en/of KU Leuven 

• In 1979 nam ik 2 belangrijke beslissingen: 

• Starten van een doctoraat 

•  Betere organisatie van cardiale revalidatie op langere 

termijn: HARPA 

 



Eerste wetenschappelijk begin  

 

 

 
Vanhees, L., Fagard, R., Amery, A. (1981). Influence of beta-adrenergic blockade 

on the effects of physical training in patients with ischemic heart disease. Hermes, 

XV, 332-342. 

 

Reybrouck, T., Fagard, R., Vanhees, L., Cattaert, A., Amery, A. (1981). The effect 

of physical training on the anaerobic threshold in cardiovascular patients. Hermes, 

XV, 325-332. 

 

Vanhees, L., Fagard, R., Amery, A. (1982). Niet-invasieve evaluatie van 

hartfunctie en hartstructuur na fysieke training bij patiënten met ischemische 

hartlijden. Werken van de Belgische Vereniging voor Sportgeneeskunde en 

Sportwetenschappen, 32, 51-59. 

  

  



Doctoraat in 1984 

 

 

 

Op basis van 8 artikelen 

+ 1 in bijlage 

 

 

 



Doelstelling van doctoraat 

1. Effect van training op inspanningsparameters 
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Joint statement ESC/AHA 



Doelstelling van doctoraat 
Effect van training op  

1. Inspanningsparameters 

2. Hartstructuur 

 



LV structure and training 



Cardiac structure and training:  

echocardiographic data 

Vanhees et al, JCR, 1984 



Doelstelling van doctoraat 
Effect van training op  

1. Inspanningsparameters 

2. Hartstructuur 

3. Hartfunctie 



Vanhees L, Fagard R, Amery A. The effect of physical training on the left 

apexcardiogram. Acta Cardiol. 1983;38(6):555-63.  

 

Influence of beta-adrenergic blockade on the hemodynamic effects of 

physical training in patients with ischemic heart disease. Am Heart J. 

1984 Aug;108(2):270-5.  

 

Vanhees L et al. Noninvasive assessment of cardiac function and 

structure after physical training in patients with ischemic heart disease. 

Journal of Cardiac Rehabilitation 1984 vol:4:290-296 

 

Vanhees L et al. Changes in systolic time intervals during physical 

training in patients with ischemic heart disease. Effect of beta-blockade. 

Cardiology. 1984;71(4):207-14.  

 

Vanhees L et al. Systolic time intervals in coronary heart disease at rest 

and during exercise: effect of physical training with and without beta 

blockade. Am J Cardiol. 1984 Sep 1;54(6):508-13. 

 

  

  

  

  

  

  



Cardiac Rehabilitation 

Heart Rate – Stroke Volume – 

Pump function 
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Doelstelling van doctoraat 
Effect van training op  

1. Inspanningsparameters 

2. Hartstructuur 

3. Hartfunctie 

4. Bloeddrukregelende mechanismen 



Effect op BD en RAAS 

Vanhees L et al  Influence of physical training on blood pressure, 

plasma renin, angiotensin and catecholamines in patients with 

ischaemic heart disease. Eur J Appl Physiol Occup 

Physiol.1984;53(3):219-24.  

 

Vanhees L et al. Renin release: beta 1- or beta 2-receptor mediated? N 

Engl J Med. 1985 Jan 10;312(2):123-4.  

 



Doelstelling van doctoraat 
Effect van training op  

1. Inspanningsparameters 

2. Hartstructuur 

3. Hartfunctie 

4. Bloeddrukregelende mechanismen 

5. Effect van β-blokkeerders op trainingseffect 



Effect van β-blokkering en 

training 

Vanhees et al, 1982 



Cardiac rehabilitation:  

cardiac function in CAD 

Vanhees et al, AHJ, 1984 

Beta-blockers (n=15) Non Beta-blockers(n=14) 

Pre Post % Diff. Pre Post % 

Diff. 

VO2 (l/min) 1.56±.95 2.14±.08*** +37.8% 1.59±.07 2.13±.09 *** +34.0% 

Q (l/min) 10.3 ± 0.6 12.8±  0.5** +24.3% 10.7±0.6 13.3 ±.7 *** +24.3% 

HR 
(beats/min) 

110 ± 4 121 ± 6* +10.0% 133±5 146±5 ** +9.0% 

SV 

(ml/beat) 

94.0 ± 6 109.6±6** +16.6% 80.4 ± 2 91.4 ± 5 ** +13.7% 

(a-v) O2 

diff (ml/l) 

155 ± 7 163 ± 7* +5.2% 148 ± 5 158 ± 5 * +6.8% 



Hypertension, medication and 

VO2max 

-15

-10

-5

0

beta 1-2 bl beta 1 -bl Ca-ant Diur ACE-inh
C

h
a
n

g
e
 i

n
 V

O
2
m

a
x
 (

%
)

Change in maximal oxygen consumption (VO2max) (%) after 

administration of antihypertensive agents. Mean  SD of studies: 

1+2-blocking agents (n=19), 1-blocking agents (n=21), calcium 

antagonists (n=13), diuretics (n=7) and ACE inhibitors (n=3). 

 

 

 

Van Baak M et al. Int. J. Sports Med. Hypertension, beta-adrenoceptor blocking agents 

and exercise. Int J Sports Med. 1994;15(3):112-5. Review. 
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Hypertension, medication and 

endurance exercise capacity 

Van Baak M et al. Int. J. Sports Med. Hypertension, beta-adrenoceptor blocking agents 

and exercise. Int J Sports Med. 1994;15(3):112-5. Review. 

 



Effect van training bij verschillende 

cardiovasculaire aandoeningen 

Vanhees L et al., Eur J Cardiovasc Prev Rehabil 2004; 11:304-312 
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Comparison of training effect for peak 

VO2 according to left ventricular function 

Vanhees L et al., Eur J Cardiovasc Prev Rehabil 2004; 11:304-312 
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Physical training in patients with 

chronic atrial fibrillation 
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Vanhees et al, JCPR, 2000 
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Inspanningsevaluatie en fysieke 

training bij patiënten met een ICD  

Controles ICD 

Vanhees et al, Am J Cardiol 2001.  
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n  ptn ICD = 106 



Exercise capacity and it’s change by ET 

on CV mortality 
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 Sudden death and physical activity 

 Recognition of the problem 

 Identification of causes 

 Screening, Evaluation and Recommendations for PA 

 Masters Athletes, apparently healthy 

 Sedentary/ Active adults ≥ 35 yrs, apparently healthy 

 Masters athletes, sedentary/active adults with underlying 

cardiovascular disease 



Exercise is medicine 



Exercise is 

medicine 

Exercise works, but on which target? 

What are the aims, outcomes or targets for exercise 

training?What are the mechanisms? 



Possible Aims of Exercise Training 

• Target:  
- Higher level of functioning 

- Higher level of  exercise tolerance 

- Health improvement or maintenance 
• Mortality 

• Morbidity 

• Risk factor reduction 

- Pedagogical aim 

- Therapeutical intervention 
• Decrease impact of surgery  

• Counteract decline in functioning due to age or morbidity  

• Influence positively health related fitness 



Exercise is 

medicine 

Do we need the same exercise for the different 

targets? 

Do we have only one type off pill and one dosage? 



Characteristics of PA and Exercise Training 

PA characteristics 

• TEE (Total Energy 

Expenditure) 

 

• Intensity (METs) 

      X 

• Duration (hours) 

 

• Volume (METs-hours)  

Exercise training 

characteristics 

Frequency 

Intensity 

Time  

Type  



Characteristics of PA and Exercise Training 

PA characteristics 

• TEE (Total Energy 

Expenditure) 

 

• Intensity (METs) 

      X 

• Duration (hours) 

 

• Volume (METs-hours)  

Exercise training 

characteristics 

Frequency 

Intensity 

Time  

Type  





Light-intensity activities :   1.1 - 2.9 METs.  

 

Moderate-intensity activities  3.0 - 5.9 METs.  

    Walking at 3.0 miles per hour requires 3 METs 

    of energy expenditure and is therefore  

    considered as moderate-intensity.  

 

Vigorous-intensity activities  ≥ 6.0 METs 

     Running at 10 min/mile (6.0 mph) is a 10 MET 

    activity and is therefore classified as vigorous 

    intensity.  

Intensities of Physical Activity 

Nelson M.E. et al., 2007 

5.5 METs 

4-6 METs 

10 METs 

3-4 METs 

http://images.google.be/imgres?imgurl=http://www.mandarinoriental.com/manila/Images/lei_spo1_pop.jpg&imgrefurl=http://www.mandarinoriental.com/manila/leisure/sports/&usg=__7tL3Fxcs22ygbpQkjioaa2Npejk=&h=447&w=343&sz=38&hl=nl&start=474&itbs=1&tbnid=RfVnyC4FoI6ttM:&tbnh=127&tbnw=97&prev=/images?q=single+tennis&start=468&hl=nl&sa=N&gbv=2&ndsp=18&tbs=isch:1
http://images.google.be/imgres?imgurl=http://www.saxion.nl/files/storage/sc/Aerobic.jpg&imgrefurl=http://saxion.nl/extra/sport/enschede/aanbod/0000000042&usg=__DfuWVRg4u6jv2XSwfMeXYB2EyfM=&h=600&w=600&sz=189&hl=nl&start=4&itbs=1&tbnid=93XYCfZFOcPh-M:&tbnh=135&tbnw=135&prev=/images?q=aerobic&hl=nl&gbv=2&tbs=isch:1
http://images.google.be/imgres?imgurl=http://img.vandaag.be/tmp/450/350/r/articles/200907261024-1_kimberly-buys-zwemt-br-op-wk-zwemmen-maar-is-uitgeschakeld.jpg&imgrefurl=http://www.vandaag.be/sport/11597_kimberly-buys-zwemt-br-op-wk-zwemmen-maar-is-uitgeschakeld.html&usg=__Jzen1ATMrCiSSHmRc8DxJOsjFxA=&h=306&w=450&sz=57&hl=nl&start=221&itbs=1&tbnid=O-B5COOOSJXo8M:&tbnh=86&tbnw=127&prev=/images?q=zwemmen&start=216&hl=nl&sa=N&gbv=2&ndsp=18&tbs=isch:1








How to assess PA 

 



Characteristics of PA and Exercise Training 

PA characteristics 

• TEE (Total Energy 

Expenditure) 

 

• Intensity (METs) 

      X 

• Duration (hours) 

 

• Volume (METs-hours)  

Exercise training 

characteristics 

Frequency 

Intensity 

Time  

Type  





How to assess PF – Laboratory tests 

• VO2Max = CO * AV(O2-diff) 

• VO2 Max = HF * SV * AV(O2-diff) 

• METs = VO2 peak /kg/3,5  

 

 

O2 O2 O2 

O2 

CO2 

Gas exchange 

Muscle Lungs Heart 
. 



How to assess PF – Laboratory tests 



Recommendations from the EACPR:  

Part I 



Physical activity and all cause* 

mortality -Paffenbarger et al. 1986 
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Cardiovascular mortality: -45% 



Intensity versus duration of cycling, impact on 

all-cause and coronary heart disease mortality: 

the Copenhagen City Heart Study. 

Relative intensity is more important than 

duration in relation to all-cause and 

cardiovascular mortality. 

Men: 

- Fast-intensity cycling survived 5.3 years longer and 

- Average-intensity cycling survived 2.9 years longer 

 than slow-intensity cylcing 

Women: 

- Fast-intensity cycling survived 3.9 years longer and 

- Average-intensity cycling survived 2.2 years longer 

 than slow-intensity cylcing 

 

 

Schnohr et al, EJPC 2012 



Walking compared with vigorous exercise for the 
prevention of cardiovascular events in women 

(Manson et al. 2002) 
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Physical activity and all-cause mortality: an 

updated meta-analysis with different 

intensity categories.  

 

H.Löllgen Int J Sports Med 2009; 30:213-224 



Exercise intensities 

Vanhees et al, Recommendations of the EACPR (Part I); European Journal of Preventive Cardiology; 

19 (4): 670-686 
  

  
 



Recommendations from the 

EACPR: Part II 

 



Fitt+-principle to describe PA and 

exercise training characteristcs 

Frequency  (n sessions/week) 

Intensity (%VO2 peak or % peak HR or %HRR) 

Time (duration of exercise/session/programme) 

Type (endurance -running, cycling, rowing, walking, 

swimming,....- resistance training – flexibility – balance - 

…) 

+ Mode of training:  *isometric - isotonic 

      *dynamic  - static 

     *continuous – interval 

      *large or small muscular groups 

     



Training prescription from GXT 

Vanhees L, Geladas N, Hansen D, Kouidi E, Niebauer J, Reiner Z, Cornelissen V, et al.. 

Importance of characteristics and modalities of physical activity and exercise in 

the management of cardiovascular health in individuals with cardiovascular risk 

factors: recommendations from the EACPR. Part II. Eur J Prev Cardiol. 2012 

Oct;19(5):1005-33. Review. 



Vanhees et al,  EJPC, 19(5):1005-1033 



Types of exercise training and 

body composition 

Arch Intern Med. 2009.  

Davidson LE, Ross R.  

 

 * P < .05 vs control group 

 † P < .05 vs aerobic exercise group     

 ‡ P < .05 vs resistence exercise group 

  



Intensity of exercise and anthropometric data 

 Weight, BMI, body fat and waist circumference decreased significantly 

after higher intensity (P<0.01) but not after lower intensity.  

 Reductions in weight, BMI and body fat were significantly greater after 

higher intensity compared with lower intensity 

  significance of change during the training period. 

    P ≤ 0.01.   P ≤ 0.001: 

 

 

 

 

Cornelissen VA et al. J Hypertens. 2009 Apr  



The Impact of Training Modalities on the Clinical Benefits of 

Exercise Intervention in Patients with Cardiovascular Disease Risk 

or Type 2 Diabetes Mellitus: Review 

Objective:  investigate the impact of 

following training modalities on the clinical 

benefits of exercise intervention: 

- Programme duration 

- Additional resistance training 

- Continuous exercise training intensity 

- High-intensity interval exercise training 

- Training session volume/duration 

- Training frequency Hansen et al; sports med 2012: 40(11): 921-940 



Effect of a few training modalities 

on body weight/ adipose tissue mass. 

Training 

modality 

Nr of 

studies 

Effect parameter effect Conclusion 

Programme 

duration 

13 adipose tissue mass / 

body weight 

Greater reduction with 

longer duration 

Prolongation of 

exercise intervention 

 greater benefits 

Addition 

resistance 

training 

6 Adipose tissue mass 

(ATM) 

Equal reduction  Addition of RT to 

endurance training 

does not augment 

adipose tissue mass 

Continuous 

exercise 

intensity 

4 Adipose tissue mass 

(ATM) 

 

•3 studies: equal red. 

•1 study: greater red. in      

    high intensity 

In general, exercise 

intensity does not 

modulate ATM 

High intensity 

interval 

exercise 

1 Adipose tissue mass 

(ATM) 

 

Equal reduction 

compared to moderate 

intensity exercise 

In general, exercise 

intensity does not 

modulate ATM 

Training 

frequency 

1 Body weight Greater reduction with 

higher frequency 

Greater exercise freq 

 greater adipose 

tissue mass loss 

Hansen et al; sports med 2012: 40(11): 921-940 



Vanhees et al,  EJPC, 19(5):1005-1033 



Vanhees et al,  EJPC, 19(5):1005-1033 



Effect of exercise training on glucose control  

in type 2 diabetes 

exercise training --> glucose control

-2

0

2

4

aerobic -0,37 -0,2 -0,44 0,74 -0,47

resistance -0,29 -0,1 -0,1 0,34 -0,78

combined -0,43 -0,53 -0,28 2,2 -0,15

A1C fasting glucose pstprand gluc insulin sensitivity fasting insulin

Meta-analysis:  

•27 trials 

•1003 type 2 

diabetes patients 

•5-104 weeks ET 

Snowling and Hopkins, Diabetes care 2006 

* 



Combined exercise improves insulin 

resistance 

Davidson LE, Ross R Arch Intern Med. 2009.  

.  

 

 * P < .05 vs control group 

 ** P < .05 vs resistence exercise group 

  



Exercise prescription: FREQUENCY 

Every day or once every 2 days? 

Van Dijck et al. Diabetes Care 2012 



Recommendations on training  

for glycaemic control 
 Aerobic training : + effect 

Resistance training: + effect 
 Combination = BEST 

Exercise prescription in the prevention and managment 

of diabetes: follow  the current guidelines on exercises 

prescription according to the 

•ACSM 

•ADA 

•AHA 

•ESC 

Vanhees et al, Recommendations of the EACPR (Part II); European Journal of Preventive Cardiology; 2012, 19(5), 1005–1033. 


