PHYSIOLOGY OF THE CARDIOVASCULAR SYSTEM

AND A LIFE STYLE ASSESSMENT.

OVERVIEW

1. In exercise 10A you will learn how to measure blood pressure.

2. In exercise 10B you will measure pulse rate under different conditions, measure aerobic capacity, measure body fat composition, body mass index, and back flexibility.

3. In exercise 10C you will calculate you “real age,” predict your life expectancy and estimate your odds of having a heart attack or getting cancer using information you provide to online websites.

OBJECTIVES

Before doing this lab you should understand:
· The basic anatomy of the human cardiovascular system

After doing this lab you should be able to:

· Measure heart rate and blood pressure in a human volunteer

· Describe the effect of changing body position on heart rate and blood pressure

· Explain how exercise changes heart rate

· Determine a person’s fitness index

· Analyze cardiovascular data

· Analyze body fat composition

INTRODUCTION


The cardiovascular (circulatory) system function to deliver oxygen and nutrients to tissues for growth and metabolism, and to remove metabolic wastes.  The heart pumps blood through a circuit that includes arteries, arterioles, capillaries, venues and veins. One important circuit is the pulmonary circuit, where there is an exchange of gases within the alveoli of the lungs. The right side of the human heart receives deoxygenated blood from body tissues and pumps it to the lungs. The left side of the heart receives oxygenated blood from the lungs and pumps it to the tissues.


Your total weight is a combination of bone, ligament, tendons, organs, fluids, muscle and fat.  When you gain or lose weight due to either optimal fitness programs or not taking care of yourself, then you’re your overall weight will probably change, as well as the ratio of these components to one another. Exercise scientists have coined the term “body composition” to define the relationship between all the lean tissue in the body and fat. One of the most difficult yet important concepts that will help you on your wellness and fitness journey is that it is not what you weigh, but is the relationship of lean mass to fat mass.


From the impact on your health, excess fat or having a higher than desirable ratio of fat to muscle, has demonstrated a negative effect on your health. According to current estimates, at least 40-45% of the population is significantly overweight. Some estimates have the American public at 30% obese, or a body fat percentage of 20% over desired weight for men and 30% for women. This is one of the risk factors for coronary heart disease, the number one killer in the United States.


How long can you expect to live? Two websites, “Real Age” and “The Longevity Game!” will tell you how quickly you are aging and give you a peak into your future by identifying the factors that will lead to a healthier, more productive life. Although no one can actually predict your life expectancy, these websites utilize the most current information from life insurance agencies, public health organizations and scientific studies to tell you how quickly you are aging and gives you sample recommendations on steps to live life at its fullest. The websites from National Heart, Lung and Blood Institute and the Harvard Center for Cancer Prevention will help you estimate your chances of getting certain diseases.  Remember, aging is not about living longer, but living better.

EXERCISE 10A: MEASURING BLOOD PRESSURE

Note: these labs are ONLY for experimental, and not diagnostic purposes

Blood Pressure

An important measurable aspect of the cardiovascular system is blood pressure. When the ventricles of the heart contract, pressure is increased throughout all the arteries. Arterial blood pressure is directly dependent on the amount of blood pumped by the heart per minute and the resistance to blood flow through the arterioles. The arterial blood pressure is determined using a device known as a sphygmonanometer. This device consists of an inflatable cuff connected by rubber hoses to a pressure gauge graduated in millimeters of mercury and a stethoscope so that you can hear the blood flow. The cuff is wrapped around the upper left arm and inflated to a pressure that will shut off the blood flow in the brachial artery.

Procedure

Putting on the Cuff

1. Work in pairs. Those who are to have their blood pressure measured should be seated with shirt sleeves rolled up.

2. Locate the brachial artery on the inside of the upper left arm about 3 cm above the elbow. The pulse can be felt by lightly pressing your finger on the area above this artery. (Do not worry if you cannot feel this)
3. Insert your partners arm into the armband and position the stethoscope in the armband over the brachial artery. Fasten with the velcro snugly.
4. Make sure their arm is resting comfortably on a table with the measuring point of the brachial artery on the same level as their heart.

Operation

1. Put the stethoscope in your ears. Pick up the bulb and make sure the valve is closed (“righty, tighty”) Pick up the gauge and make sure it is facing you.
2. Inflate the armband by pumping the bulb.

3. Continue inflating the armband until the gauge indicates 160-180 mmHg blood pressure (about 30-50 mmHg above normal maximum blood pressure).

4. Turn the valve until you hear gas escaping. Make sure that the gas is not escaping to fast, the needle should be slowly descending. 

5. You will hear a thump in the stethoscope (and your partner will feel it, you can have them tell you they feel it) Read the gauge at this point. This reading is the systolic (contraction) blood pressure.

6. The needle will show a little bit of recoil now, listen and watch for the thump to go away. Read the gauge at this point.  This is the diastolic (relaxation) blood pressure (record both values in data table.)

7. Deflate the cuff completely and remove.
EXERCISE 10B: A TEST OF FITNESS

The point scores on the following tests provide an evaluation of fitness based not only on cardiac muscular development but also on the ability of the cardiovascular system to respond to sudden changes on demand.

Test 1: Standing Systolic Compared with Seated Systolic

1. You have recorded blood pressure for a seated individual. After 5 minutes, have the subject stand and immediately repeat the blood pressure measurement. Record the values on the data sheet.

2. Determine the change in systolic pressure from sitting to standing by subtracting the standing measurement from the seated measurement. Assign fitness points based on the table below and record in the fitness data box on the data sheet.

Change (mmHg)

Fitness Points

Rise of 8 or more


3

Rise of 2-7


2

No Rise



1

Fall of 2-5


0

Fall of 6 or more


-1

Test 2: Standing Pulse Rate

1. The subject should stand at ease for 2 minutes after Test 1.

2. After 2 minutes, determine the subject’s pulse.

3. Count the number of beats for 30 seconds and multiply by 2. The pulse rate is the number of beats per minute. Record them in the fitness data box. Assign fitness points based on the table below and record them in the fitness data box.

Pulse Rate (beats/min.)
Fitness Points

60-70

3

71-80

3

81-90 2

91-100 1

101-110 1

111-120 0

121-130 0

131-140 -1

Test 3: Reclining Pulse Rate

1. The subject should sit at ease for 2 minutes after Test 2, make sure your feet are up!!
2. After 2 minutes, determine the subject’s pulse.

3. Count the number of beats for 30 seconds and multiply by 2. The pulse rate is the number of beats per minute. Record them in the fitness data box. Assign fitness points based on the table below and record them in the fitness data box.

Pulse Rate (beats/min.)

Fitness Points
50-60 3

61-70 3

71-80 2

81-90 1

91-100 0

101-110 –1

Test 4: Baroreceptor Reflex (Pulse Rate Increase from Reclining to Standing)

1. The reclining subject should now stand up.

2. Immediately take the subject’s pulse by counting the number of beats for 30 seconds and multiplying them by two. Record in the fitness data box. The observed increase in pulse rate is initiated by pressure receptors (baroreceptors) in the carotid artery and in the aortic arch. When baroreceptors detect a drop of blood pressure they signal the medulla of the brain to increase heartbeat and, consequently, the pulse rate.

3.
Subtract the reclining pulse rate (recorded from Test 3) from the pulse rate immediately upon standing (recorded in Test 4) to determine the pulse rate increase upon standing. Record in the fitness data box. Assign fitness points based on the table below and record them in the fitness data box.

Reclining Pulse (beats/min.)
Pulse Rate Increase on Standing (# of beats)




0-10
11-18
19-26
27-34
35-43

50-60



3
3
2
1
0


61-70



3
2
1
0
-1

71-80



3
2
0
-1
-2

81-90



2
1
-1
-2
-3

91-100



1
0
-2
-3
-3

101-110



0
-1
-3
-3
-3

Test 5: Step Test --- Endurance

1. The subject should do the following: Place your right foot on an 8-inch high step. Raise your body so that your left foot comes to rest by your right foot. Return your left foot to the original position. Repeat this exercise for 2 minutes, allowing 3 seconds for each step up.

2. Immediately after completion of this exercise, measure the subject’s pulse for 15 seconds and record below; measure again for 15 seconds and record; continue taking the subject’s pulse and recording the rates at 45, 60 and 75 seconds.

a. Number of beats in the 0-15 second interval _______ x 4 = _______ beats per minute

b. Number of beats in the 16-30 second interval _______ x 4 = _______ beats per minute

c. Number of beats in the 31-45 second interval _______ x 4 = _______ beats per minute

d. Number of beats in the 46-60 second interval _______ x 4 = _______ beats per minute

e. Number of beats in the 61-75 second interval _______ x 4 = _______ beats per minute

3. Observe the time it takes for the subject’s pulse rate to approximately reach the level that was recorded in Test 2. Assign fitness points based on the table below and record them in the fitness data box.

Time (seconds)


Fitness Points

0-30 4

31-60 3

61-90 2

91-120 1

121+



1

1-10 beats above standing rate
0

11-30 beats above standing rate
-1

4. Subtract the subject’s normal pulse rate (recorded in Test 2) from his/her pulse rate immediately after exercise (the 0-15second interval) to obtain pulse rate increase. Record in the fitness data box. Assign fitness points based on the table below and record them in the fitness data box.

Standing Pulse (beats/min.)
Pulse Rate Increase Immediately after Exercise (# of beats)





0-10
11-20
21-30
31-40
41+
60-70



3
3
2
1
0

71-80



3
2
1
0
-1

81-90



3
2
1
-1
-2

91-100



2
1
0
-2
-3

101-110



1
0
-1
-3
-3

111-120



1
-1
-2
-3
-3

121-130



0
-2
-3
-3
-3

131-140



0
-3
-3
-3
-3

Test 6: Body Fat Analysis and Body Mass Index 

For body fat analysis use:

http://www.linear-software.com/online.html
 (make sure to use the male or the female calculators, tape measurement method)

For BMI use:

https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmi-m.htm
Recommended Body Fat Ranges

	
	Low
	Recommended
	High 
	Very High

	Male
	
	
	
	

	15-20 years old
	5-7
	8-20
	21-25
	>25

	Fitness Points
	2
	3
	-1
	-3

	Female
	
	
	
	

	15-20 years old
	5-20
	21-33
	34-38
	>38

	Fitness Points
	2
	3
	-1
	-3


Recommended Body Mass Index by World Health Organization (WHO)

	BMI Percentage
	Designation by the WHO
	Fitness Points

	Less than 18.5
	LOW
	2

	18.5 to 25.0
	NORMAL
	3

	25.0 to 30.0
	HIGH
	-1

	30.0 or more
	VERY HIGH
	-3


EXERCISE 10C: “REAL AGE” AND LIFE EXPECTANCY (**You can combine your results pages into one document to print or send)
1. To calculate your “real age” go to the following website:

a. http://www.peterrussell.com/Odds/VirtualAge.php
b. At the conclusion of the “quiz”, write down your “real age”: _______

c. Print out the “Virtual Age ” page and attach to your lab report or email. **
2. To calculate your “life expectancy”, go to the following website (you will need internet explorer):

a. http://media.nmfn.com/flash/longevity-game/game.html 
b. At the conclusion of the “Longevity Game”, write down your “longevity”: _______

c. Don’t worry, this is only a rough estimate that really can’t determine exactly when you’ll die, you can change your lifestyle habits.

d. Print out the “Longevity Game” window and attach to your lab report or email. **
3. Knowing what causes heart disease and how you can prevent it can help you live a longer, healthier life. Take this quiz to find out more about reducing your risk for heart disease.

a. https://www.mayoclinic.org/diseases-conditions/heart-disease/in-depth/heart-disease-risk/itt-20084942  
b. Record your score _________

c. Print out the “Your results” page and attach to your lab report or email. **
4. To calculate your risk of getting cancer, diabetes, heart disease, osteoporosis or stroke, go to the following website:

a. https://siteman.wustl.edu/prevention/ydr/ 
b. Find your risk for each of the five disease categories listed above (you only need to choose one type of cancer, but you are welcome to look at more than one)

c. Print out the “Your results” risk page of each type of disease and attach to your lab report or email. **
5. To calculate your risk of having a heart attack in the next 10 years, go to the following website:

(You can only complete this one if you know your cholesterol level) ****Optional*****

a. http://www.nhlbi.nih.gov/
b. Click on “educational materials,” then click on “10-yr heart attack risk calculator.” under the heart attack heading.

c. Print out the “Information about your risk score” and attach to your lab report or email.
TOPICS FOR DISCUSSION


Type a 2-3 page conclusion to this lab describing how online results and the in class data collected have and/or will influence you and your fitness or lifestyle decisions. What information in the quizzes surprised you and what did you learn from the tests that you did not know before? Please make sure to reference the actual data that you collected from ALL aspects of your self exploration. 

(This is worth 25 points)
DATA SHEET

Blood Pressure Data

Measurement

Systolic when seated 
________mmHg

Diastolic when seated
________mmHg

Systolic when standing 
________mmHg

Diastolic when standing
________mmHg

Fitness Data

Test​




Measurement

Fitness Points

Change in systolic pressure from sitting 

to standing



________mmHg

_______

Standing pulse rate


_____beats/min

_______

Reclining pulse rate


_____beats/min

_______

Baroreceptor reflex


_____beats/min

_______

Step test


Return of pulse to standing rate
_____seconds

_______


Pulse rate increase post-exercise
_____beats/min

_______

Body Fat analysis



_____%


_______

Body Mass Index



_____%


_______

	TOTAL SCORE
	RELATIVE CARDIAC FITNESS

	25-24
	EXCELLENT

	23-21
	GOOD

	20-15
	FAIR

	14 OR LESS
	POOR


