[image: A red and grey text on a black background

Description automatically generated]
Lab Title: Heart Rate - VO2 Relationship

Objective:
· To measure and understand the relationship between heart rate (HR) and rate of oxygen consumption (VO2) during exercise.
 Background Information:
· It is common to measure HR during exercise to gauge intensity as well as to use HR to prescribe exercise intensity.
· VO2 is a measure of the rate of oxygen an individual uses during intense exercise.
· The Fick equation links HR and VO2:
· VO2 = HR x Stroke Volume x (a-v)O2diff
· Stroke volume: The amount of blood pumped with each beat.
· (a-v)O2diff: The amount of oxygen extracted from the blood.
· Rating of Perceived Exertion (RPE) is a subjective scale of exercise intensity.
Instruments & Equipment:
· Portable Metabolic Cart: Measures oxygen intake and carbon dioxide output.
· Heart Rate Monitor: Records heart rate during testing.
· RPE Scale: 6-20 point scale .
· Cycle ergometer: Measures cycling power.
Procedures:
· Use a stationary bike and set seat height for a subject.
· Have the subject warm-up at a comfortable pace.
· Record VO2 and HR for three stages of intensity:
1. Fairly light
2. Somewhat hard
3. Hard
· Each stage should be 3-mins. 


Data Collection & Analysis:
· Data Sheet: Average VO2 as well as HR for each stage.
Results:
· Graph HR vs. VO2
Discussion Questions:
· Describe the relationship between VO2 and HR.
· Why do we measure HR during exercise?






Rating of Perceived Exertion
Before we begin the graded exercise test, I want to explain how we will use the Rating of Perceived Exertion (RPE) scale to assess how hard you feel you are working throughout the test. RPE is a subjective measure, meaning it is based on your personal perception of effort rather than objective numbers like heart rate or speed.
We will use the Borg RPE scale, which ranges from 6 to 20. A rating of 6 represents no exertion at all, similar to sitting and resting, while a rating of 20 represents maximal exertion — the hardest effort you can possibly sustain. 
During the test, I will periodically ask you to report your RPE by pointing to the corresponding number on a chart. When doing this, I want you to focus on your overall feeling of exertion, rather than isolating one specific area like your legs or breathing. There are no right or wrong answers - this is simply about how you feel at that moment.
At the beginning of the test, you should feel like you are at a low RPE, but as the test progresses and the intensity increases, your RPE should also rise accordingly. By the final stages, when you are reaching your maximum effort, your RPE should be close to the highest end of the scale.
Rating of Perceived Exertion
6
7	Extremely light
8
9	Very light
10
11	Light
12
13	Somewhat hard
14
15	Hard
16
17	Very hard
18
19	Extremely hard
20
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