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Exercise Evaluations: 
cardiovascular aspects 

Visal Kantaratanakul, MD 

Cardio-vascular testing 
 Exercise ECG testing 

 Aerobic testing: VO2 max, Sub-maximum 
 Direct/measured 
 Indirect/estimated 

 Walking/running test 
 Cycle test 
 Treadmill 
 Step test 

(Circulation. 2007;116: electronic v.) 
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Submaximal/symptom-limited tests 

 protocols with a predetermined end point,  
 peak heart rate of 120 beats/min  
  70% predicted maximum heart rate 
 a peak MET level of 5.  

 Symptom-limited tests are designed to 
continue until the patient demonstrates  
 abnormal signs and/or symptoms that  
 necessitate termination of exercise. 
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6-minute walk test(6MWT) 

 a functional test to evaluate exercise 
capacity  
 patients with marked LV dysfunction 

 peripheral arterial occlusive disease 

 very low level of endurance 

 cannot perform cycle ergometer or 
treadmill exercise.  

INDICATIONS FOR 
THE SIX-MINUTE WALK TEST 

 Pretreatment and post treatment 
comparisons 

 Functional status (single measurement) 

 Predictor of morbidity and mortality 
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Pretreatment and post treatment 
comparisons 

 Lung transplantation  
 Lung resection  
 Lung volume reduction surgery  
 Pulmonary rehabilitation  
 COPD  
 Pulmonary hypertension 
 Heart failure  

Functional status (single measurement) 

 COPD  

 Cystic fibrosis  

 Heart failure  

 Peripheral vascular disease  

 Fibromyalgia  

 Older patients  

Predictor of morbidity and mortality 

 Heart failure  

 COPD  

 Primary pulmonary hypertension  
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REQUIRED EQUIPMENT 

 Countdown timer (or stopwatch) 
 Mechanical lap counter 
 Two small cones to mark the turnaround points 
 A chair that can be easily moved along the 

walking course 
 Worksheets on a clipboard 
 A source of oxygen 
 Sphygmomanometer 
 Telephone 
 Automated electronic defibrillator 

 Patients are instructed to walk down a 100-foot 
corridor at their own pace, attempting to cover as 
much ground as possible in 6 minutes.  

 At the end of the 6-minute interval, the total 
distance walked is determined and the 
symptoms experienced by the patient are 
recorded.  

“ The object of this test is to walk as far as possible 
for 6 minutes. You will walk back and forth in this 
hallway. Six minutes is a long time to walk, so 
you will be exerting yourself. You will probably get 
out of breath or become exhausted. You are 
permitted to slow down, to stop, and to rest as 
necessary. You may lean against the wall while 
resting, but resume walking as soon as you are 
able. You will be walking back and forth around 
the cones. You should pivot briskly around the 
cones and continue back the other way without 
hesitation. Now I’m going to show you. Please 
watch the way I turn without hesitation” 
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 After the first minute, tell the patient the 
following (in even tones):  

“You are doing well. You have 5 minutes to Go” 

 When the timer shows 4 minutes remaining, 
tell the patient the following:  

“Keep up the good work. You have 4 minutes to go” 

 When the timer shows 3 minutes remaining, tell 
the patient the following: 

“You are doing well. You are halfway done” 

 When the timer shows 2 minutes remaining, tell 
the patient the following: 

“Keep up the good work. You have only 
 2 minutes left” 

 When the timer shows only 1 minute 
remaining, tell the patient:  

“You are doing well. You have only 1 minute to go” 

 Do not use other words of encouragement 
(or body language to speed up). 
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6MWT 

 uses a submaximal level of stress  

 A warm-up period before the test should 
not be performed. 

 correlates only modestly with VO2 max.  

 ECG monitoring is not routinely done 

 limiting its diagnostic accuracy. 

 patients with pulmonary disease, the 
distance is highly reproducible (r50.86 to 
0.95) and correlates moderately well with 
peak V˙ O2 (r50.52 to 0.71). 

 reproducibility of timed-walk tests is 
generally good, with intrasubject 
coefficients of variation averaging < 10% 

Reasons for immediately stopping 

 chest pain 
 intolerable dyspnea 
 leg cramps 
 staggering  
 Diaphoresis 
 pale or ashen appearance. 
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The prognostic significance of the 6MWT 

 Lower levels of functional capacity 
(a distance<300 m during 6MWT) 
In SOLVD study 
  total mortality was10.23% in subjects with 

a 6MWT<300 m 
 2.99% in subjects with a 6MWT > 450 
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Factors effcting oxygen max  

 Age 
 Sex 
 Exercise habits 
 Genetics 
 Cardiovascular 
  clinical status 

ข้อบ่งชี้ว่าเป็นค่าการใช้ออกซิเจนสูงสุด  

 เมื่อการวัดการใช้ออกซิเจนไม่เพิ่มขึ้นหรือเพิ่ม
น้อยกว่า 150 ml/minเมื่อเพิ่มงานมากขึ้น 

 เมื่อค่า อัตราการแลกเปลี่ยนก๊าซ (RER) 
มากกว่า 1 
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Maximal oxygen uptake 
measurement 

 VO2 max : a leveling -off or peaking - 
over in oxygen uptake during creasing 
exercise intensity 
  attainment maximum capacity for 
aerobic metabolism 

 VO2peak ; peak oxygen uptake : the 
highest oxygen uptake value during the 
test 

Exercise Mode and Protocol Selection 

 Treadmill 
 Cycle 
 Arm cycle 

treadmill MET= 0.98(cycle ergometer METs) + 1 
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Tests of Vo2 max 

 Continue 3-5 min  

 supramaximal 

 exhaustion  

 psychologic & 
motivation  

Maximal oxygen uptake predictions 
walking test 

 VO2 max in L.min -1  
 = 6.9652+( 0.0091  x W )-( 0.0257 x A )+

( 0.5955 X G) 
     -  ( 0.224xT1)  - ( 0.0051x HR max) 
 VO 2 max in ml.kg -1.min-1 
=132.853-( 0.0769 x W )-( 0.3877 x A )+

( 6.315 x G) - 
  ( 3.2649 x   T )-( 0.1565 x HR peak ) 

Heart rate predictions of VO 2  max 



6/25/12 

14 

Limit the accuracy of predicting VO 2 max 

 Linearity of the HR - VO2 
relationship 

 similar maximum heart rates for all 
subjects 

 assumed constant exercise 
economy 

 day -to- day variation in  exercise 
heart rate 
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