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How to Get from Question to Answers

Mechanisms?

Causality?

Measurements

Analysis

Behavioral 
Model



• Does the pressure increase with time or level of exercise?
• Does heart rate predict blood pressure?
• Does the oxygen saturation influence these mechanisms?
• How does the ECG respond to exercise?
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Questions to Answer

  

“The broad goal is to determine the sequence of 
systemic cardiovascular events that accompanies 
exercise and to specifically establish the mean arterial 
blood pressure response to exercise.”
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Start with Ideal and End with Practical
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It is the Details That Matter

Exercise 
levels

Exercise 
durations

ECG 
Technique

Rationale? Data 
Processing

Data Analysis

Equipment

Data 
Collection

Interpretation
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What is the Ideal Exercise Protocol?
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It Depends on 
the Question

Rationale?
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What is the Practical Exercise Protocol?
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What are the 

Consequences 
of 

Compormise?

Rationale?
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The Proposals

 

Data Analysis 
ECG recorded from Lead II (since it correlates well with heart orientation) will be baseline corrected and 

filtered. We will calculate the heart rate and length of PR, QRS, QT and ST segments from the filtered 

ECG signal. Systolic (S) and diastolic (D) blood pressures obtained from the sphygmomanometer will be 

used to compute the mean arterial pressure (MAP) using the formula MAP = D + (S-D)/3. The oxygen 

saturation value obtained from the pulse oximeter will be directly used for analysis. 

MAP, heart rate and oxygen saturation will be plotted with time for each exercise level and compared to 

get a sense of sensitivity of these parameters to exercise level and also determine the sequence of 

changes. 

S, D and MAP values will be plotted with time for each level of exercise intensity to determine blood 

pressure response to the level of exercise. Qualitative change in compliance with increasing level of 

exercise can be estimated from these graphs. 

To see if heart rate is a good reflection of the blood pressure, we will plot the S, D and MAP values 

against heart rate for each intensity level. 

Oxygen saturation will be plotted versus intensity level, heart rate and MAP to study how it responds to 

different levels of exercise and its relationship with heart rate and MAP. 

An overlay plot of ECG signal obtained at each intensity level will be created to see the overall changes. 

Average values of PR, QRS, QT and STT lengths for different exercise intensities will be estimated to 

quantify the changes. 

Participant Responsibilities 
Each  participant’s  role: 

1. Exercise participant 

2. Person to take blood pressure 

3. Person to monitor/record O2 saturation 

4. Person to record ECG and data in spreadsheet 

5. Person to count RPMs/calculate intensity levels 

Diagrams are 
excellent 
elements to 
include!

Just do not 
forget the 
formalisms, 
e.g., captions 
and inclusion in 
the text.

Bioengineering 6000 CV PhysiologyBP Lab Design

The Plan (for Each Group)
1.Self-assemble 

(on Canvas)
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implement
Deadline for Protocol Submission: Wednesday, April 2

Lab Days: Friday/Monday, April 4/7


