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Heart Rate and Body Position

Heart Rate and Body Position
Does the position of your body affect your heart rate? In this experiment, you will use a Heart Rate Monitor to measure your heart rate while sitting, lying, and standing. You will then use your results to answer the questions.
Objectives

In this experiment, you will

· Measure your heart rate while sitting, lying, and standing.

· Analyze the results of your experiment.

· Compare your results with those of other students.

· Answer the question posed in the introduction.

MATERIALS

Materials required for Method 1 (BlueTooth® Technology) 

LabQuest 2

LabQuest App

Go Wireless® Heart Rate or Go Wireless Exercise Heart Rate
Materials required for Method 2 (Heart Rate Receiver) 

LabQuest 
LabQuest App

Hand Grip Heart Rate Monitor or Exercise Heart Rate Monitor
choosing a method
Method 1: Heart rate data are transmitted to LabQuest 2 via Bluetooth. Use this method if the hand grips or chest strap have a removable Polar® Transmitter Module and the LabQuest 2 supports Bluetooth LE.

Method 2: Heart rate data are transmitted using a receiver attached to a LabQuest. Use this method if the hand grips or chest strap do not have the removable Polar Transmitter Module, or if you are using an original LabQuest or LabQuest 2 that does not support Bluetooth LE.

Method 1: USING BLUETOOTH
1.
Select one or more persons from your lab group to be the subject(s). 

2.
Set up the wireless sensor. Follow the instructions for your device.  

Using Go Wireless Heart Rate 

a. Ensure that the Polar Transmitter Module is attached securely to the Heart Rate Hand Grips.

b. Locate and record the ID on the side of the Polar Transmitter Module. This is a unique sequence of six numbers and/or letters (e.g., ID: XXXXXX).
c. Have the subject grasp the handles of the Go Wireless Heart Rate to activate the Bluetooth radio in the Polar Transmitter Module.

Using Go Wireless Exercise Heart Rate 

a. Ensure that the Polar Transmitter Module is attached securely to the Exercise Heart Rate Strap. 

b. Locate and record the ID on the side of the Polar Transmitter Module. This is a unique sequence of six numbers and/or letters (e.g., ID: XXXXXX). 

c. Secure the strap around the subject’s chest. The strap should be located just below the chest muscles. Attach the hook to the other end of the strap to secure the sensor. Verify that the Polar Transmitter Module is located in the center of the chest in an upright position.
3.
Have the subject sit quietly facing the table or lab bench.
4.
Choose New from the File menu. On the Meter screen, choose Wireless Device Setup > Go Wireless… from the Sensors menu. 

5.
Select the Polar HR with the proper ID from the list of available sensors. Tap OK.

6.
Verify that the heart rate of the subject is displayed on the Meter screen. The readings should be consistent and within the normal range of the individual, usually between 55 and 90 beats per minute. 
7.
On the Meter screen, tap Duration. Change the duration to 720 seconds. Tap Done, then tap OK. 
8.
Verify that the subject is sitting quietly and start data collection.
9.
After 240 seconds have elapsed, the subject should recline on a clean surface or table (facing away from all classmates). Note: A partner should tell the subject when it is time to recline.

10.
After 480 seconds have elapsed, the subject should stand (facing away from all classmates). A partner should again tell the subject when it is time to stand. Data collection will automatically stop after 720 seconds.


11.
Examine the graph that is displayed after data collection ends. You should be able to recognize three parts that match with the subject’s sitting, reclining, and standing heart rates.


12.
Determine the subject’s sitting heart rate.

a. Identify the flattest part of the first 1/3 of the graph (from approximately 20–240 s) that matches with the sitting part of the experiment. 

b. Tap and drag across the flattest part of the region to select the data. 

c. Choose Statistics from the Analyze menu.

d. Record the Mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s sitting heart rate.

e. Choose Statistics from the Analyze menu to turn off statistics.


13.
Determine the subject’s reclining heart rate.

a. Identify the flattest part of the middle 1/3 of the graph (from approximately 240–480 s) that matches with the reclining part of the experiment. Tap and drag across the region to select the data.

b. Choose Statistics from the Analyze menu.

c. Record the Mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s reclining heart rate.

d. Choose Statistics from the Analyze menu to turn off statistics.


14.
Determine the subject’s standing heart rate.

a. Note the flattest part of the last 1/3 of the graph (from approximately 480–720 s) that matches with the standing part of the experiment. Tap and drag across the region to select the data.

b. Choose Statistics from the Analyze menu.

c. Record the mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s standing heart rate.


15.
(Optional) Sketch or print copies of the graph as directed by your teacher.


16.
Repeat Steps 3–15 with other members of the group serving as subjects.

Method 2: USING A HEART RATE RECEIVER

1.
Select one or more persons from your lab group to be the subject(s). 

2.
Connect the receiver module of the Heart Rate Monitor to the LabQuest and choose New from the File menu. 

3.
On the Meter screen, tap Duration. Change the duration to 720 seconds. Tap OK.

4.
Set up the sensor. Follow the instructions for your device. 

Using Hand Grips  

a. [image: image1.wmf]If the Hand Grips use a Polar Transmitter Module, ensure that it is securely attached to the Hand Grips. 
b. The receiver is marked with a white alignment arrow as shown in Figure 1. Locate this arrow. If the handle is marked with an alignment arrow, locate this arrow as well.
c. Have the subject grasp the handles of the Hand Grips so that their fingers are in the reference areas indicated in Figure 2. Hold the handles vertically.

d. Have someone else hold the receiver near the handles so that the alignment arrow is pointing up. Note: If the Hand Grips have alignment arrows, make sure that the arrow on the receiver and the arrow on the Hand Grips are aligned as shown in Figure 1. The receiver must stay within 60 cm of the handles during data collection.
[image: image2.png]


Using a Chest Strap 

a. If the chest strap uses a Polar Transmitter Module, ensure that it is securely attached to the Exercise Heart Rate Strap.

b. Secure the strap around the subject’s chest. The strap should be located just below the chest muscles as indicated in Figure 3. 
c. Verify that the Polar Logo is located in the center of the chest in an upright position. 
d. Have someone else hold the receiver near the subject so that the alignment arrow is pointing up. Note: The receiver must stay within 60 cm of the subject during data collection. 

5.
Have the subject sit quietly facing the table or lab bench. 

6.
Start data collection. Note: There will be a 15 second delay while data are collected before the first point is plotted. Thereafter, a point will be plotted every 5 seconds. The readings should be consistent and within the normal range of the individual, usually 55–90 beats per minute.
7.
After 240 seconds have elapsed, the subject should recline on a clean surface or table (facing away from all classmates). Note: A partner should tell the subject when it is time to recline.

8.
After 480 seconds have elapsed, the subject should stand (facing away from all classmates). A partner should again tell the subject when it is time to stand. Data collection will automatically stop after 720 seconds.
9. 
Examine the graph that is displayed after data collection ends. You should be able to recognize three parts that match with the subject’s sitting, reclining, and standing heart rates.


10.
Determine the subject’s sitting heart rate.

a. Identify the flattest part of the first 1/3 of the graph (from approximately 20–240 s) that matches with the sitting part of the experiment. 

b. Tap and drag across the flattest part of the region to select the data. 

c. Choose Statistics from the Analyze menu.

d. Record the Mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s sitting heart rate.

e. Choose Statistics from the Analyze menu to turn off statistics.


11.
Determine the subject’s reclining heart rate.

a. Identify the flattest part of the middle 1/3 of the graph (from approximately 240–480 s) that matches with the reclining part of the experiment. Tap and drag across the region to select the data.

b. Choose Statistics from the Analyze menu.

c. Record the Mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s reclining heart rate.

d. Choose Statistics from the Analyze menu to turn off statistics.


12.
Determine the subject’s standing heart rate.

a. Note the flattest part of the last 1/3 of the graph (from approximately 480–720 s) that matches with the standing part of the experiment. Tap and drag across the region to select the data.

b. Choose Statistics from the Analyze menu.

c. Record the mean (average) heart rate (rounded to the nearest whole number) in Table 1. This is the subject’s standing heart rate.


13.
(Optional) Sketch or print copies of the graph as directed by your teacher.


14.
Repeat Steps 3–12 with other members of the team serving as subjects.

DATA TABLE
	Table 1

	Subject’s name
	
	
	

	Sitting heart rate (beats/min)
	
	
	

	Reclining heart rate (beats/min)
	
	
	

	Standing heart rate (beats/min)
	
	
	

	Difference between sitting and reclining heart rates (beats/min)
	
	
	

	Difference between standing and sitting heart rates (beats/min)
	
	
	

	Difference between standing and reclining heart rates (beats/min)
	
	
	


DATA AnALYSIS
1.
In the space provided in the data table, subtract to calculate the difference between the sitting and reclining heart rates for each subject.  

2.
Subtract to find the difference between the standing and sitting heart rates for each subject.

3.
Subtract to find the difference between the standing and reclining heart rates for each subject.

4.
Does the position of your body affect your heart rate?

5.
Compare your results with those of other students.

6.
Explain the results of the experiment.

EXTENSION

1.
Measure your heart rate while standing on your head. Compare the results with your other results.
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