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Steps to a Complete Exercise Test

• Pre-exercise evaluation

• Equipment preparation

• Patient preparation

• Performing the exercise test

• Post-exercise review
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Pre-Exercise Evaluation

•Medical History

•Purpose of Cardiopulmonary Stress Test

•Medications

•Hemodynamic status

•Mode of Testing
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Ideal Testing Duration
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Protocol Selection
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Predicted Values

(Pred VO2 L/min – 0.5 L/min) x 10
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Equipment Preparation

• Proper warm-up for Vmax Metabolic Cart

• Ergometer Calibration

• Oximeter Calibration

• Electrodes for ECG system

• Blood Pressure Monitor

• Emergency Equipment 
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Progression of the Exercise Test

• No Stage

• Baseline

• Warm-up

• Exercise

• Recovery 
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No Stage

• Physiological data not saved

• Patient Comfort

• Data present

• Roles identified
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Baseline

• Physiological data saved

• Make sure parameters make sense

Respiratory Quotient

VO2

Respiratory Rate

Heart Rate
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Respiratory Quotient

• A reflection of substrate utilization

• VCO2/VO2

• RQ Range:  0.7 to 1.0 (at rest)

0.70:  Fat

1.00:  Carbohydrate

• At rest generally 0.80 to 0.85
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Baseline

•Physiological data saved

•Make sure parameters make sense

Respiratory Quotient

VO2

Respiratory Rate

Heart Rate
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Oxygen Consumption

.Modified Haldane Equation

VO2 (L/min) = VE * (FIO2 – FEO2)
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Oxygen Consumption

•Absolute

L/min

•Relative

ml/kg/min

•Metabolic Equivalents

1 MET = 3.5 ml/kg/min
.
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Baseline

Respiratory Quotient (0.80-0.85)

VO2 ml/kg/min (approx 3.5)

Respiratory Rate (< 20)

Heart Rate (<100)
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Warm Up

•Generally short in duration

•Used to acclimatize the patient to the mode 

of testing

•Can be loaded or unloaded activity
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Exercise

•Monitor Patient’s response to exercise

HR

VO2

RQ

•Understand Termination Criteria
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Criteria of a Maximal Exercise Test

• Failure of HR to increase further with 
increasing workload

• A plateau in oxygen uptake or failure to 
rise with increased workload

• A RQ greater than 1.15

• RPE of more than 17 (6-20 scale)
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Absolute Indications for Terminating an Exercise Test

• Drop in Systolic Blood Pressure of > 10 mm Hg from 
baseline

• ST or QRS changes such as excessive ST depression 
(>2 mm horizontal or downsloping)

• Arrhythmias such as multifocal PVC’s, SVT, or heart 
block

• Fatigue, shortness of breath, wheezing, leg cramps, or 
claudication

• Increasing chest pain

• Hypertensive response (SBP >250 mm Hg or DBP > 
115 mm HG)

Adapted from ACSM’s Guidelines for Exercise Testing and Prescription, Sixth Edition
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Recovery

• Duration varies

• Evaluate ECG activity....ectopy??

• Ensure that metabolic parameters 
stabilize near pre-exercise values
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Post-Exercise Review
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Summary Graphic Edit

http://images.google.com/imgres?imgurl=http://www.georgianbayvistavolleyball.com/images/canada-maple-leaf.jpg&imgrefurl=http://www.georgianbayvistavolleyball.com/Results.htm&h=200&w=200&sz=4&hl=en&sig2=df6MGKOwC7Qkg-3yztRx5g&start=7&tbnid=E2gypzNMFYsECM:&tbnh=104&tbnw=104&ei=a6yBRdScB8TKiwGgzqm8Dw&prev=/images%3Fq%3Dcanada%2Bmaple%2Bleaf%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGIH,GGIH:2006-49,GGIH:en%26sa%3DN


Anaerobic Threshold
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V-Slope Method of AT

VCO2

l/min

VO2

l/min

-

-

- | |0

4

4

AT Line of Identity

.
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Dual Criteria AT Method

VO2

VCO2

VE

.

.

.

VE/VO2

VE/VCO2

AT
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PetO2 and PetCO2 :  AT

-

-

55

25

PetCO2

(mmHg)

PetO2

(mmHg)

- 125

- 85

Work Rate (watts)

AT          RC
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Post-Exercise Review

• Breathing Reserve:

[(MVV-Vemax)/MVV] * 100

Normal:  20-40%

Lower: Pulmonary Limitation
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Post-Exercise Review

• Slope

VO2/WR: Cardiovascular disease

HR/VO2: Cardiovascular disease

VE/VO2:  Pulmonary Disease

VE/VCO2: Pulmonary Disease
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Post-Exercise Review
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Interpreting the Results

Normal    Pulmonary    Cardiac    Obesity     Malinger     Decon.

VO2 (R)      200-300 ml     elevated       elevated      elevated        normal          normal

VO2 (M)     >80% Pred    decreased   decreased   decreased    decreased     decreased

HR (R)         65 - 80         elevated        elevated      elevated        normal         elevated

HR (M)       >80% Pred    decreased      normal        normal        decreased       normal

VE (R)         6 – 8 l/m       elevated        elevated      elevated        normal          normal

VE (M)       >70% Pred   >70% Pred      normal        normal         decreased     decreased
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Interpreting the Results

Normal    Pulmonary    Cardiac    Obesity     Malinger     Decon.

RQ               > 1.1          elevated        decreased      normal        normal          normal

SpO2       < 4% drop    decreased          normal         normal        normal          normal

BR            20 - 30 %        < 20 %         elevated       decreased    elevated      decreased

HRR         < 10 bpm       elevated            low           decreased     elevated      decreased

VE/VO2      25 - 35        elevated           normal        increased      normal          normal

VE/VCO2   25 - 35        elevated           normal        increased      normal          normal
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Interpreting the Results

Normal    Pulmonary    Cardiac    Obesity     Malinger     Decon.

VD/Vt  <.3 and falls     elevated          normal        normal         normal          normal

O2 Pulse 5 @ rest       normal      decreased     decreased    normal           normal

increases     little change

http://images.google.com/imgres?imgurl=http://www.georgianbayvistavolleyball.com/images/canada-maple-leaf.jpg&imgrefurl=http://www.georgianbayvistavolleyball.com/Results.htm&h=200&w=200&sz=4&hl=en&sig2=df6MGKOwC7Qkg-3yztRx5g&start=7&tbnid=E2gypzNMFYsECM:&tbnh=104&tbnw=104&ei=a6yBRdScB8TKiwGgzqm8Dw&prev=/images%3Fq%3Dcanada%2Bmaple%2Bleaf%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGIH,GGIH:2006-49,GGIH:en%26sa%3DN


Exercise Testing: The Simple Approach

• Safe

• Effective

• Reasonable

• Prudent
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