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Comparing Blood Pressure Methods

Comparing Auscultatory and Oscillometric Methods for Determining Blood Pressure

Blood pressure is a measure of the changing fluid pressure within the circulatory system. It varies from a peak pressure produced by contraction of the left ventricle, to a low pressure, which is maintained by closure of the aortic valve and elastic recoil of the arterial system. The peak pressure is called the systolic blood pressure (SBP), and the pressure that is maintained while the left ventricle is relaxing is called diastolic blood pressure (DBP). The mean pressure in the system during this process is referred to as the mean arterial pressure (MAP). It should be noted that the duration of diastole is twice that of systole, so MAP is not just the average of the systolic and diastolic pressures. 

Blood pressure is traditionally reported with the systolic pressure stated first and the diastolic pressure stated second. In adults, 120/80 and below is considered normal blood pressure. High blood pressure is 140/90 or above. High blood pressure is a major risk factor for stroke and congestive heart failure. MAP is also a very important parameter that is used by emergency room and intensive care unit personnel to measure the adequacy of blood supplied to vital tissues (such as the brain, heart, and kidneys). The auscultatory and oscillometric methods are two different ways of calculating these blood pressure parameters (SBP, DBP, and MAP). 

The auscultatory method is the most common. In this method, a stethoscope is used to listen for pulsations in the brachial artery as pressure is released from a blood pressure cuff. The pressure when the first pulse is heard is the systolic blood pressure. As the pressure is released from the cuff, the pulses in the artery become less audible. The pressure at which the pulse can no longer be heard is the diastolic blood pressure. A formula is then used to calculate MAP.

The method that most automated blood pressure devices, including the Vernier Blood Pressure Sensor, use to calculate blood pressure is the oscillometric method. This method is based on the principle that blood pumped through the arteries by the heart causes the arterial walls to flex. When a cuff is placed around the upper arm and is inflated and then deflated at a constant rate, arterial pressure pulses form. These pressure pulses can be detected in the pressure cuff using a pressure sensor. The peak-to-peak amplitude of each pulse increases and then decreases as the pressure in the cuff decreases. The cuff pressure that corresponds with the largest pressure pulse corresponds with the mean arterial pressure. The systolic and diastolic blood pressures are then calculated using an algorithm built into the device or software.

In this experiment, you will examine both methods of measuring blood pressure using the Vernier Blood Pressure Sensor and a stethoscope. Both methods are important for different clinical settings. The auscultatory method is better at detecting hypertension and hypotension because it measures SBP and DBP directly. The oscillometric method is important when a health care provider needs to determine MAP directly. This method is also useful since it can be automated and does not require years of training on the part of the health care provider.

Objectives

In this experiment, you will

 Obtain a graphical representation of blood pressure.

 Determine SBP, DBP, and MAP using the auscultatory method.

 Compare the blood pressure parameters calculated by the auscultatory and oscillometric methods.

MATERIALS

	LabQuest
	Vernier Blood Pressure Sensor

	LabQuest App
	Stethoscope


PROCEDURE

Select one or more persons from your lab group to be the subject(s). Select another person to use the stethoscope and another person to mark the blood pressure data using LabQuest App.

Part I Oscillometric Method for Determining Blood Pressure

1.
Connect the Blood Pressure Sensor to LabQuest. There are two rubber tubes connected to the pressure cuff. One tube has a black Luer-lock connector at the end and the other tube has a bulb pump attached. Connect the Luer-lock connector to the stem on the Blood Pressure Sensor with a gentle half turn.
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2.
Choose New from the File menu.

3.
Attach the Blood Pressure cuff firmly around the upper arm, approximately 2 cm above the elbow. The two rubber hoses from the cuff should be positioned over the biceps muscle (brachial artery) and not under the arm (see Figure 2).

4.
Have the subject sit quietly in a chair with his or her forearm resting on a table surface. The person having his or her blood pressure measured must remain still during data collection; there should be no movement of the arm or hand during measurements. 

5.
Start data collection. Immediately pump the bulb pump until the cuff pressure reaches at least 160 mm Hg. Stop pumping. The cuff will slowly deflate and the pressure will fall. When the cuff pressure drops below 50 mm Hg, the program will calculate blood pressure. At this point, you can release the pressure from the cuff, but do not remove it. Data collection will stop automatically after 100 seconds. If the final pressure value recorded was not below 50 mm Hg, repeat this step to collect another run. 
6.
Tap the Meter tab. Record the pulse and the systolic, diastolic, and mean arterial pressures in Table 1. 

Part II Auscultatory Method for Determining Blood Pressure 

7.
Enable data marking on your LabQuest.

a. On the Meter screen, tap Mode. 

b. Tap on Advanced, select Enable Data Marking and then select OK

8.
Place the diaphragm of the stethoscope on the subjects arm just below the base of the blood pressure cuff. Verify that distinct heart beats can be heard with the cuff deflated. Please note that the person listening for the heart beats will need to signal to the person holding the LabQuest when they detect SBP and DBP. The person holding the LabQuest will tap on the “Mark” icon when SBP and DBP are detected. The “Mark” icon looks like a bulls-eye and will be located next to the data collection icon. Agree on a signal that will be used before proceeding (e.g., nodding of the head).

9.
Have the subject sit quietly in a chair with his or her forearm resting on a table surface. The person having his or her blood pressure measured must remain still during data collection; there should be no movement of the arm or hand during measurements. 


10.
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 to begin data collection. Immediately pump the bulb pump until the cuff pressure reaches at least 160 mm Hg. Stop pumping. The cuff will slowly deflate and the pressure will fall. When the first distinct heart beat is heard signal that SBP has been detected. When the heart beats are no longer heard signal for DBP. When the cuff pressure drops below 50 mm Hg, you may release the pressure from the cuff, but do not remove it. Do not stop data collection. Allow the computer to collect data for the full duration of the experiment.


11.
Enter the systolic and diastolic pressures that were marked during the test in Table 2. 


12.
Calculate the mean arterial pressure using the following formula 

MAP = (SBP+2DBP) / 3

DATA

	Table 1–Oscillometric Blood Pressure Parameters

	Systolic pressure
(mm Hg)
	Diastolic pressure 
(mm Hg)
	Mean arterial pressure (mm Hg)

	
	
	


	Table 1–Auscultatory Blood Pressure Parameters

	Systolic pressure
(mm Hg)
	Diastolic pressure 
(mm Hg)
	Mean arterial pressure (mm Hg)

	
	
	


	Table 3–Difference in Blood Pressure Parameters

	Systolic pressure
(mm Hg)
	Diastolic pressure 
(mm Hg)
	Mean arterial pressure (mm Hg)

	
	
	


Data Analysis

1.
Compare the blood pressure parameters that you determined using each method. Subtract the values that Logger Pro determined for MAP, SBP and DBP using the oscillometric method from the parameters that your determined using the Auscultatory method. Take the absolute value of the difference and write the corresponding values in Table 3.

2.
Which method should be more accurate at determining MAP? Please explain your answer.

3.
Which method should be more accurate at determining SBP and DBP? Please explain your answer.

EXTENSION

Compare the auscultatory method to the oscillometric after performing exercise. Follow the instructions for measuring blood pressure in Experiment 8 “Blood Pressure and Exercise” found in Human Physiology with Vernier. 

Figure 2
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