
PhysMate Lab 3: ECG and Exercise

Start the Software

1. Click on LabScribeLite

2. Click Settings → ECG-Exercise

ECG Cable and Pulse Transducer Setup

1. Plug the red, black and green leads (C-ISO-SL5) into the PhysMate color coded ports.

2. Plug the PTP-100 Pulse sensor into the Sensor port.

3. Snap the lead wires onto the electrodes:

• the red lead is connected to the left wrist or under the left clavicle,

• the black lead is connected to the right wrist or under the right clavicle,

• the green (ground) lead is connected to the right leg or on the abdomen.

• Place these electrodes on the subject after you have snapped on the leads.

5. Place the Pulse sensor on the fleshy part of the left thumb or middle finger.  Adjust the velcro so

the subject can just lightly feel the pulse in their finger.

6. Make sure the subject sits still with their hands in their lap.
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Exercise 1: The ECG and the Pulse in a Resting Subject

Aim: To measure ECG and the pulse in a resting individual.

Procedure

1. Click on the Record button, located on the upper right side of the LabScribe Main window 

2. Click on the AutoScale button on the tool bar

• If a larger ECG signal is required, the electrodes should be moved from the wrists to the 

skin below each clavicle.

• If the pulse signal is small or noisy, adjust the tension on the strap.

3. Mark the recording by typing “Resting ECG” in the Mark box and click the Mark button.

4. Record for 5 minutes then click Stop.

5. Select Save As in the File menu and save your data to your Desktop or another folder.

Exercise 2: The ECG and Pulse After Leg Exercises

Aim: To measure the ECG and the pulse immediately after exercise.

Procedure

1. When the subject has completed Exercise 1, disconnect the snaps and the pulse sensor.

2. Have the subject exercise for at least three minutes.   The subject should have an elevated heart 

rate and be breathing deeply when they are done.
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3. Immediately after the exercise period is over, have the subject sit down and relax next to the 

recording equipment.

4. Quickly reconnect the cables or leads and the pulse sensor. 

5. Click Record. Click AutoScale. While recording, type “0 sec” in the Mark box and click the 

Mark button.

6. Continue recording until the subject’s heart rate has returned to normal. This may take less than 

2 minutes, or longer than 10 minutes, depending on the fitness of the subject. 

• Enter marks every 30 seconds by typing “30”, “60”, “90”, etc... on the Mark line and 

clicking the Mark button.

7. Click Stop after 10 minutes even if the subject's heart rate has not returned to normal.

8. Click Save to save your data.

Data Analysis

Use the following techniques to analyze the data from both Exercises 1 and 2. 

1. Go to the beginning of the recording by clicking on the down arrow next to the Mark Button 

and click Resting-ECG.

2. Make sure to have at least 5 ECG cycles on screen. Double or half the display time by clicking 

the mountain icons or changing the display time.

3. You will be moving the vertical cursors into position by clicking and dragging on them to get 

them into the right locations.

• Place the cursors to measure the amplitudes (V2-V1) and time intervals (T2-T1) of the 

ECG/Pulse cycles.

4. Use the mouse to click on and drag the cursors to specific points on the ECG/Pulse recording to 

measure the following:

• The R-wave amplitude. Place one cursor on the Q wave and the second cursor on the 

peak of the R wave. The value for V2-V1 on the ECG channel is this amplitude. 

Measure the amplitudes of two additional R waves.
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• The beat period, which is the time interval between two adjacent R waves. To measure 

the beat period, place one cursor on the peak of an R wave and the second cursor on the 

peak of the adjacent R wave. The value for T2-T1 on the ECG channel is the beat 

period. Measure the beat period for two additional pairs of R waves.

• The P-R interval. Place one cursor at the beginning of the P wave and the second cursor 

on the Q wave. The value for T2-T1 on the ECG channel is the P-R interval. Measure 

this time interval for two additional ECG cycles.

• The Q-T interval. Place one cursor on the Q wave and the second cursor at end of the T 

wave. The value for T2-T1 on the ECG channel is the Q-T interval. Measure this time 

interval for two additional ECG cycles.

• The T-P interval. Place one cursor at the end of the T wave and the second cursor at the 

beginning of the P wave. The value for T2-T1 on the ECG channel is the T-P interval. 

Measure this time interval for two additional ECG cycles.

• The R-Pulse interval, which is the time interval between the peak of the R wave and the 

peak of the pulse wave. Place one cursor on the peak of an R wave and the second cursor

on the peak of the pulse wave to its right. The value for T2-T1 is this interval. Measure 

this interval for two additional ECG/Pulse cycles.

• The Pulse wave amplitude. Place one cursor on the baseline that precedes the pulse wave

and the second cursor on the peak of the pulse wave. The value for V2-V1 on the Pulse 

channel is this amplitude. Measure this amplitude for two additional pulse waves.
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5. Calculate the following values:

• The average R-wave amplitude.

• The average beat period, in seconds/beat.

• The heart rate, which is expressed in beats per minute and calculated from the average 

beat period by using the following equation:

Heart Rate (beats/minute) = 60 seconds/minute

                         # seconds/beat

Note: Heart Rate can also be determined by looking at the Mean function on the Heart Rate 

Channel. The more data on screen - the more accurate the Mean heart rate.

• The average P-R interval.

• The average Q-T interval.

• The average T-P interval.

• The average R-Pulse interval.

• The average pulse wave amplitude.

6. Click the down arrow to the right of the Mark button and click “0 sec” to bring you to right 

when the subject sat down after exercising.

7. Repeat Steps 2 through 6 for this section of data. Measuring the same parameters as above.

8. Move to the sections of data by clicking the down arrow by the Mark button and choosing the 

next mark. Measure the same parameters for the 30 second intervals throughout the recovery 

period.  Stop when the subject's heart rate has returned to normal.

Questions

1. How does the heart rate from the subject at rest and at 0, 30, 60, 90, and 120 (or more) seconds 

after exercise (recovery) compare? Is there any variation between the rates for each time 

period? Is there a trend and what is it?

2. How does the average P-R interval from rest and each time period in recovery compare? Do 

you see any variation or trend?

3. How does the average Q-T interval from rest and each time period in recovery compare? Do 

you see any variation or trend?

4. How does the average T-P interval from rest and each time period in recovery compare? Do you

see any variation or trend?

5. How does the average R-Pulse interval from rest and each time period in recovery compare? Do

you see any variation or trend?

6. How does the average R-wave ECG amplitude from rest and each time period in recovery 

compare? Do you see any variation or trend?
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7. How does the average pulse wave amplitude from rest and each time period in recovery 

compare? Do you see any variation or trend?

8. Is there any effect on the blood flow through subject’s finger as the subject is exercising?
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