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1. PULSE AND BLOOD PRESSURE PROCEDURES

1.1

Introduction to Pulse and Blood Pressure

As part of this survey, you will measure pulse and blood pressure. Although these tests appear
simple, accurate measurements depend on many factors. This section of the Manual has been devised to
help you understand how to obtain these measurements accurately and the sources of error that can occur.
Standardized procedures have been established for this survey. Because the measurements
must be obtained in a uniform manner for each subject, it is critical that you always follow these
procedures.
The pulse and blood pressure will be taken during the Household Interview appointment.

1.2

Background on Pulse and Blood Pressure

1.2.1

The Circulatory System

The heart (Exhibit 1) is located in the center of the chest, protected by the rib cage. The heart
is really a double pump. One pump, the "right heart," receives blood which has just come from the body.
The "right heart," during contraction, pumps the blood to the lungs via the pulmonary artery. The blood
then returns to the "left heart" via the pulmonary vein. This second pump, the "left heart," receives the
blood from the lungs during contraction, pumps it out through the great artery called the aorta. The aorta
branches out to supply the entire body with blood through a series of arteries.
Veins are the series of vessels which carry blood from various parts of the body back to the
heart. One-way valves in the veins aid the blood on its return trip to the heart. This valve system
prevents backward circulation.

1
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1.2.2

Definition of Pulse

Pulse is the rhythmic expansion and contraction of an artery caused by the impact of blood
pumped by the heart. The pulse can be felt with the fingers at different pulse pressure points throughout
the body and heard through a listening device called a stethoscope. In this survey you will use the radial
pulse (at the wrist) and the brachial pulse (inside of arm at the elbow), to obtain the pulse and blood
pressure measurements. (See Exhibits 10 and 11).

1.2.3

Definition of Blood Pressure

Arterial blood pressure is the force exerted by the blood on the wall of a blood vessel
as the heart pumps (contracts) and relaxes. Systolic blood pressure is the degree of force when the heart
is pumping (contracting). The diastolic blood pressure is the degree of force when the hearts relaxed.

1.2.4

Meaning of Blood Pressure

Risk of illness and death are related to changes in blood pressure. There is no particular
dividing line which indicates a person is definitely ill. This can be interpreted only by a physician in light
of the total health picture of the individual.
Specific instructions will be followed in reporting the blood pressure measurements to the
subject. This action is taken so that the subject is informed of any findings that are outside of normal
limits.
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1.2.5

Method of Measuring Arterial Blood Pressure

In the measurement procedure a cuff is wrapped around a person’s arm with an inflatable
rubber bag inside the cuff centered over the brachial artery. Enough air pressure is pumped into the cuff
to close the artery. Air pressure is then released by opening the thumb valve. When the pressure in the
cuff is equal to the pressure on the artery, the artery opens and the blood begins to return to the part of
the artery that was closed.
As the blood returns to the artery, pulse sounds begin. These sounds can be heard through
a stethoscope placed over the brachial pulse point. The sounds continue for a time while the cuff is
deflated slowly, eventually becoming too faint to hear.
The cuff is connected by tubing to a manometer, which shows the amount of pressure on
the artery. When the first pulse sounds are heard, the reading on the manometer measures the systolic
blood pressure. The last sound heard is the diastolic blood pressure. In children, the muffling of sound
or fourth sound is often used as the diastolic blood pressure rather than the disappearance of sound.
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2. DESCRIPTION AND MAINTENANCE OF BLOOD PRESSURE EQUIPMENT

2.1

Blood Pressure Equipment
The set of equipment which will be used for measuring blood pressure in the arteries

consist of:

2.1.1

a.

Baumanometer, mercury - gravity Rx model, with case from which the pressure
is read.

b.

Blood pressure cuffs, Baum calibrated, V-Lok cuffs, child, adult, large arm and
thigh sizes, each with a complete inflation system which has an unyielding
compression cuff containing an inflatable rubber bladder, a pressure bulb, and a
pressure control valve to control the rate of deflation. (The infant cuff will not
be used because the pulse and blood pressure measurements will be done on
adults age 17 years and older.)

c.

A Littman Classic Stethoscope with combination head, diaphragm and bell to hear
pulse sounds.

Manometer
The mercury-gravity manometer (Exhibit 2) consists of a calibrated glass tube connected

to a reservoir containing mercury. The mercury reservoir communicates with a compression cuff through
a rubber tube. When air pressure is exerted on the mercury in the reservoir, by pumping the pressure
bulb, the mercury in the glass tube rises and indicates how much pressure the cuff is applying against the
artery.
The mercury manometer is calibrated when it is manufactured and, once calibrated,
recalibration is unnecessary. However, regular inspection is necessary to eliminate conditions that could
cause the blood pressure measurement to be read as erroneously high or low.
The level of mercury in the calibrated glass tube should always be at the zero line when
the manometer is on a level surface with the inflation system disconnected.
If the level of mercury is above or below the zero line, the cause may be too much
mercury in the reservoir, mercury leak, or dirt in the mercury or in the calibrated glass tube. Tip
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the manometer gently to the right and then back to the erect position. If the top of the mercury column
does not return to zero, replace the equipment.
If the shape of the mercury meniscus (top of the column of mercury) is not a smooth,
well-defined curve, replace the equipment. This is also caused by dirt in the mercury or the glass tube.
NEVER ATTEMPT TO CLEAN OR REPAIR THE EQUIPMENT YOURSELF.
If the mercury does not rise easily in the tube, or if the mercury column bounces
noticeably as the valve is closed, replace the equipment. The atmospheric pressure within the tube has
been altered. NEVER ATTEMPT TO CLEAN OR REPAIR THE EQUIPMENT YOURSELF.

Mercury Spills and Leaks
Mercury is a metallic substance which gives off a toxic vapor when exposed to the
atmosphere.

Temperature, ventilation, and sunlight affect the level of the vapor’s concentration.

MERCURY VAPORS WILL PERMEATE THE SKIN SURFACE AND ARE POISONOUS WHEN
INHALED.
Check the cap at the top of the calibrated glass tubing. If it is not securely closed, the
mercury could leak out. Mercury leaks may also occur if the manometer case itself is not stored properly.
Before closing the manometer case, always make sure that the:

Manometer tubing is connected and the thumb valve is closed; and
Manometer case is stored by placing the case on its right side. This will allow
the mercury to flow back into the reservoir.
Loss of air and mercury will occur if the glass tube is broken. Care should be taken in handling and
storing the manometer to prevent this. If the tube appears cracked, check for any spilled mercury in and
outside the manometer case and replace the equipment if necessary.
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The following procedure is recommended for handling spilled or leaking mercury:
(a)

Leakage and/or spillage into manometer case or equipment case:*
Do not touch the mercury with your bare hands.
If the mercury spill is in the manometer case, close the case of the blood
pressure manometer, put the case in a plastic trash bag and secure tightly
with a twist tie.
If the mercury spill is in the equipment case, remove the equipment that
was not contaminated by the mercury, close the equipment case and
return the case to the MEC (mobile exam center) manager. Advise your
supervisor immediately and request replacement equipment.
You and your supervisor will complete a Mercury Spill Report form (See
Exhibit 18 at the end of this manual).

(b)

Leakage or spillage outside the case on a hard surface (e.g., hard floor, table,
etc.):
Do not touch the mercury with your bare hands.
NEVER ATTEMPT TO VACUUM UP THE MERCURY.
Use the mercury (Hg* Absorb) sponge.
a-

Remove the sponge from the plastic ziplock bag.

b-

Dampen the sponge with water.

c-

Wipe the area contaminated with mercury. Do this slowly to
allow for complete absorption of all free mercury. The mercury
droplets will be absorbed by the chemical layer (Hg Absorb
Powder) on the sponge.

d-

After finishing with the Hg Absorb sponge, place it back into its
plastic ziplock bag.

e-

Place the manometer case and mercury sponge into separate
plastic bags and secure tightly with twist ties. Return to your
supervisor.

*

When the spillage in the manometer case is just tiny droplets and the mercury level remains at zero, use the mercury sponge as indicated in (b)
of this section to clean up the droplets and continue using the manometer.
*

Hg is the chemical symbol for mercury.
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You and your supervisor will complete a Mercury Spill Report
form (See Exhibit 18).
Obtain replacement equipment.
(c)

Leakage and/or spillage outside of the case on a soft or absorbent surface (e.g.,
rug, etc.):
Do not touch the mercury with your bare hands or attempt to
vacuum or clean up the spill yourself.
If possible, close off the room and the heat or air conditioning in that
room.
NEVER SWEEP OR VACUUM.
Use the mercury (Hg Absorb) sponge, if possible.
Contact your supervisor immediately to report the incident and receive
instructions. He/she will notify the MEC manager to determine if the
mercury spill powder should be used for the spill. If necessary, the MEC
manager will call the local contact to report such spills. This agency may
want to make a follow-up visit to the facility to check for levels of
mercury in the exposed area. Request replacement equipment.
If you have an appointment with an SP within the next few days, and will
not be able to obtain replacement equipment in time, you should make
arrangements through your supervisor for another Household Interviewer
to take those appointments or you must reschedule these appointments.
Discuss your plan of action with your supervisor before making any
arrangements.
You and your supervisor will complete the Mercury Spill Report form
together (See Exhibit 18).

2.1.2

Inflation System
The inflation system consists of the compression cuff, inflatable rubber bladder, pressure

bulb, pressure control valve (thumb valve) and all the rubber tubing of the manometer (Exhibit 3).
The compression cuff is made of an unyielding material to exert an even pressure on the
inflatable bladder inside the cuff. Modern compression cuffs have Velcro fasteners which adhere to
themselves to keep the cuff in position when placed on the arm.
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For this study, four cuffs of different sizes will be used: the child cuff, the adult cuff, the
large arm cuff, and the thigh cuff (Exhibit 4). The size of the cuff and bladder used influences the
accuracy of the blood pressure readings. If the cuff is too narrow, the observed blood pressure will be
too high, and if it is too wide, the reading may be too low. The size of the arm, not the age, determines
the cuff used.
The inside of the cuff is marked with an index line and range lines. If the index line
along the edge of the cuff fits completely within the range lines inside the cuff, the cuff is the correct size.
If the cuff is barely large enough, the next larger cuff will be used.
The function of the pressure bulb is to create pressure in the system -- specifically, to
inflate the bladder. It should be held in the right hand, with the pressure control valve on the left (inside)
side (Exhibit 5).
The pressure control valve controls the rate at which the system is deflated. To close
the valve, or inflate the cuff, the valve is turned with the thumb toward you. To open the valve, or deflate
the cuff, the valve should be turned with the thumb away from you. Learning to use the thumb valve is
an important part of learning blood pressure measurement.
Each cuff size will have a complete inflation system. These are easily attached by a twist
connection to the manometer. It will not be necessary to exchange inflation bulbs and valves with the
various cuffs.
The cuffs, pressure bulb, and manometer and manometer tubing will be checked each day,
before use, for cracks, tears and/or air leaks. The pressure control valve will be checked each day, before
use, for sticking.
To test for air leaks in the inflation system, wrap the compression cuff around a one
pound coffee can* or similar object (Exhibit 6). Close the pressure control valve and inflate the pressure
to 250 mm Hg., then decrease the pressure to 200 mm Hg. Close the pressure control valve. Wait for
10 seconds. If the mercury column falls more than 10 mm Hg, there is a leak in the inflation system.

*

Use the coffee can for the adult, large arm, and thigh compression cuff. Use a soda can for the child’s compression cuff.
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Check for tears in the compression cuff and for cracks or punctures in the rubber tubing
and rubber pressure bulb. Check that the pressure control valve does not stick.
If an air leak is located, the compression cuff is torn, or the valve or connections do not
operate properly, contact your supervisor. Do not measure additional blood pressures with this equipment.
You will be supplied with replacement equipment.

2.1.3

Stethoscope
The stethoscope (Exhibit 7) is an instrument for listening to sounds within the body. Body

sounds can be heard at the skin’s surface and transported via enclosed columns of air to the ear.
In order to take the blood pressure, the stethoscope diaphragm is applied directly over the
brachial pulse pressure point (inner arm). The diaphragm headpiece should be applied with light pressure
(heavy pressure will distort the artery and produce sounds below the true diastolic) so that there is no air
between the skin and the stethoscope.
In using stethoscopes with bent ear tips, the ear tips should point forward toward the nose.
Select the diaphragm as opposed to the open bell head of the stethoscope by holding the
stem of the head in one hand and rotating the head with the other hand until a click is felt. The small
hole located in the center of the bell head should be closed.

2.1.4

Equipment Care Checklist

Daily: (Checks to be done every day that you work.)
1.

Check to see that the level of mercury in glass tube is at zero.

2.

Check the shape of the meniscus - it should be a smooth, well-defined curve.
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3.

Check that the mercury rises easily in the tubing and that the mercury column
does not bounce noticeably when the valve is closed.

4.

Check for cracks in the glass tube.

5.

Check the cap at the top of the calibrated glass tube to make sure it is securely
in place.

6.

Check for spilled mercury in the manometer case.

7.

Check the cuffs, pressure bulb, and manometer and stethoscope tubing for cracks
or tears.

8.

Check the pressure control valve for sticks or leaks.

9.

Check stethoscope diaphragm for cracks.

10.

Make sure when you close the manometer case that:
The manometer tubing is connected and the thumb valve is closed.
The manometer case is stored on its right side, so that the mercury will
flow back into the reservoir.

11.

Never attempt to repair the equipment yourself.

1.

Do the daily checks, and then

2.

Use the "coffee can" procedure to check for air leaks.

Weekly:

Connect the inflation system and wrap it around a one pound coffee can
(or soda can, if child’s cuff).
Inflate to 250 mm Hg. Open valve and deflate to 200 mm Hg and close
valve. Wait for 10 seconds. If mercury column falls more than 10 mm
Hg, there is an air leak in the system. Contact your supervisor as soon
as possible.
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3. TECHNIQUES OF PULSE AND BLOOD PRESSURE MEASUREMENT

3.1

Focus
In this discussion of pulse and blood pressure measurement technique, the focus is on

measurement for research purposes, not as a diagnostic test. These measurements in a survey situation
do not constitute a medical diagnosis of disease, but will be used only as a statistical description of the
survey population.
The person having his pulse and blood pressure measured will be referred to as the SP
(sampled person) and the person taking the measurements will be referred to as the interviewer.
The Blood Pressure Measurement form will be used for recording information about the
pulse and blood pressure. Detailed instructions for this form are found in Section 4.
In measuring the SP’s pulse and blood pressure, the maximum inflation level will be
determined, the pulse counted, and the three blood pressure readings obtained. For simplicity, all blood
pressure measurements will be made on the SP’s right arm. Where this is not feasible the left arm will
be utilized and the exception noted on the Blood Pressure Measurement form.

3.2

Preliminary Steps to Pulse and Blood Pressure Measurement for Adults
Before starting the pulse and blood pressure measurements the subject should have been

quietly seated for a five minute period.
Be sure that the SP does not smoke or drink coffee during the examination since these
could affect the blood pressure. If the SP has had any alcohol, coffee, or cigarettes thirty minutes before
the examination, record this on the form but still take the measurements.
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If the adult for whom the blood pressure is being taken indicates any reason why the blood
pressure procedure should not be done on the right arm, use the left. If there is a problem with both arms,
do not take the blood pressure and note this on the Blood Pressure Measurement form. Observe the
adult’s arm while talking to him/her. If you observe any rashes, small gauze/adhesive dressings, casts,
withered arms, puffiness, tubes, open sores, hematomas or wounds on both arms, do not take the blood
pressure. If these conditions prevent measuring pulse, provide an explanation on the Blood Pressure
Measurement form.

3.3

Positioning the SP for Blood Pressure Measurement
The SP will be seated at a table in a relaxed but not slouched position, with feet flat on

the floor (Exhibits 8 and 9). Outer jacket or sweater will be removed and sleeve rolled loosely up to the
shoulder, taking care that two fingers may be placed under the sleeve without difficulty. The SP’s right
arm will be placed on the table, slightly flexed with palm upward.
The SP’s arm should be positioned so that it is resting on the table at heart level. Heart
level is halfway between the shoulders and the waist. The person’s elbow must be no lower than the
lowest rib and must not be raised as high as the shoulder.
For tall people it may be necessary to support the arm higher than a standard desk or table
top. Place the tall person’s forearm on a pillow, large book or directory to raise the arm to heart level.
For smaller or short adults, place a cushion or large book on the chair so their arm is at
heart level when it is resting on the desk or table top. Place a box or large book under their feet if they
do not rest flat on the floor.
The interviewer will be seated facing and slightly to the SP’s right, permitting easy access
to the SP’s arm. Equipment will be positioned so that the tube to the manometer is away from the SP’s
body while the tube to the inflation bulb is closer to the body. Should the SP be bedridden, measure the
blood pressure with the SP in bed. Place a table or night stand next to the bed to support the manometer
(this

will

help

avoid

the

manometer
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possibly

tipping

over

on

the
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bed.) Then proceed with the usual blood pressure measurement. Indicate that the SP was bedridden in
the Comments Section and note if the SP was flat, head elevated, etc.

3.4

Locating the Pulse Points
After explaining the procedure to the SP, the interviewer will locate the brachial and radial

pulse points in the right arm. (See Exhibits 10 and 11).
Locating the radial pulse:
With the right palm of the hand of the SP turned upward, place the first two fingers of
your hand on the outer part of the crease of the wrist. Press firmly. You will feel a pulsating motion
under your fingers. This is the radial pulse.
Locating the brachial pulse:
Again, with the right palm of the SP turned up, and the arm straightened (slightly bent
at the elbow), place the first two fingers of your hand on the inner third (side toward the body) of the
crease of the elbow. Press firmly and hold for five seconds. If the brachial pulse is still not felt, begin
again from the center of the arm and work your way toward the innermost (toward the body) part of the
elbow fold crease. You should be able to feel the brachial pulse by using this method.
Both pulse and blood pressure will be measured in the same arm. The right arm will
always be used unless specific conditions prohibit its use. Use the following guidelines:

If the radial pulse is apparent, whether or not the brachial pulse can be felt,
proceed with the measurement of the first blood pressure.
If the radial pulse cannot be felt in the right arm, use the left arm.
If the radial pulse cannot be felt in either arm, the blood pressure procedure
should be terminated and this noted on the Blood Pressure Measurement form.
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3.5

Cuff Size and Application
B.

Select and Apply the Cuff
After locating the pulse points, apply the cuff to the SP’s arm. Always
begin with the adult cuff. Check the size before applying the cuff by
making sure that the index line falls completely within the range lines.
(See Exhibit 12). If the cuff is barely large enough, use the next larger
size. The procedure for applying the cuff is as follows:
1.

Check the index line to determine if it lies completely within the
size range lines marked on the cuff.

2.

Position the rubber bladder over the brachial artery at least 1"
above the crease of the elbow. (Exhibit 13). Place the marker
on the inner part of the cuff directly over the brachial artery.

3.

Wrap the cuff smoothly and snugly around the arm. Cuff should
be wrapped in a circular manner. No spiral direction of the cuff
should be used.

4.

Check the fit by placing both thumbs under the cuff and tugging
gently. Should the cuff slip or come off, reposition and rewrap
the cuff securely.

5.

For very large arms, use the thigh cuff. Wrap the thigh cuff
around the upper arm, not the thigh. It is possible that when
using the thigh cuff or the large arm cuff, the length of the cuff
from shoulder to elbow may be too long. If so, place the
stethoscope diaphragm directly over the brachial pulse point
under the cuff. Never use an inappropriate size cuff.

6.

Cuff placement should not be altered once the Maximum
Inflation Level (MIL) has been obtained. (If the cuff needs to be
refitted for any reason, the MIL must be measured again.)

7.

If the thigh cuff is used because a proper fit could not be
obtained with any of the smaller size cuffs, measure the blood
pressure readings (provide an explanation on the Blood Pressure
Measurement form) and check the box "NO PROPER FIT THIGH CUFF USED" on the Report of Findings form.
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3.6

Pulse Measurement
With the elbow and forearm resting comfortably on a table and the palm of the hand

turned upward (See Exhibit 10) the radial pulse is felt and counted for 30 seconds exactly. The number
of beats in 30 seconds is recorded on the Blood Pressure Measurement form. If you are unable to measure
the pulse using the radial pulse, attempt to count the pulse using the brachial pulse.
If the pulse cannot be counted because of an irregular or erratic beat, ask the SP if he or
she is aware of the problem. If the SP replies in the negative, try to take the pulse again counting for 30
seconds. If the difficulty is still present, say: "I find it difficult to measure your pulse. You may wish
to have your physician check it." Describe the difficulty on the Blood Pressure Measurement form.

3.7

Determine the Maximum Inflation Level (MIL)
To measure the maximum inflation level (MIL), connect the inflation tubing to the

manometer by twisting the two ends of the tubing together. The MIL is obtained to determine the highest
level to which the cuff should be inflated. If the cuff is underinflated and the SP has an auscultatory gap,
a falsely low reading will result. If the cuff is overinflated a falsely high reading could result.
The MIL will then be determined as follows:

Locate the radial pulse pressure point in the arm to be used.
Close the thumb valve. Palpate the radial pulse and watch the center of the
mercury column of the manometer.
Inflate the cuff quickly to 80 mm Hg, then inflate in increments of 10 mm Hg
until the radial pulse disappears, noting the reading of the mercury column at that
point. Continue inflating the cuff at increments of 10 mm Hg, pausing briefly to
make sure the pulse is absent. Continue 30 mm Hg higher to make sure the
radial pulse has disappeared.
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Rapidly deflate the cuff by opening the thumb valve completely and
disconnecting the tubing.
The MIL is the reading at the point the radial pulse disappeared plus 30 mm Hg.
Wait 1 minute before making a second attempt if the first is unsatisfactory. If the
second attempt is unsatisfactory, terminate the procedure and note the problem on
the form.
This value is the maximum level to which the cuff should be inflated for
measuring this SP’s blood pressure.
If the SP reports significant discomfort from the cuff during determination of the
MIL, recheck the fit of the cuff and remeasure the MIL. If the discomfort
persists, terminate the procedure and note the problem on the form.
If the radial pulse is still felt at a level of 270 mm Hg or higher (which means
that the MIL is 300 mm Hg or higher), repeat the MIL. If the MIL is still 300
mm Hg, terminate the blood pressure measurements and write in "300/MIL" on
the Blood Pressure Measurement form. On the Report of Findings indicate the
blood pressure as 270 palpated, then circle and read statement #6.
Repeat the MIL if the first attempt was unsatisfactory or you have had to readjust
the cuff after measuring the MIL. Wait at least 1 minute after measuring the MIL
and before starting the blood pressure measurement.
When the MIL has been satisfactorily determined, do not remove or reapply the
cuff. Wait at least 1 minute before measuring the blood pressure.

3.8

Blood Pressure Readings
When the MIL has been satisfactorily determined, do not remove or reapply the cuff.

Three consecutive blood pressure readings will be obtained, using the same arm. Wait at least 1 minute
between readings. Open the thumb valve completely and disconnect the manometer tubing between each
reading to reduce the pressure level to zero.
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The following procedure will be used for the measurement of blood pressure:

Position the stethoscope ear pieces comfortably in your ears, turning them forward
toward the nose.
Be sure the SP’s arm is positioned at the heart level. For small or short SPs,
have the SP sit on a book or pillow to raise their body to the correct position.
If necessary, place their feet on a box or other item to stabilize their feet. For
very tall SPs, place the SP’s arm on a book or pillow to bring their upper arm to
the correct position.
Feel the brachial pulse and place the stethoscope diaphragm directly over the
pulse beat just below the cuff. The diaphragm/bell should be applied with light
pressure so there is no air between it and the skin. If the brachial pulse is too
faint to be felt, place the stethoscope diaphragm/bell over the innermost part of
the crease of the elbow and proceed. If possible, avoid allowing the cuff, the
tubing or diaphragm/ bell to touch.
Close the thumb valve. Rapidly and steadily inflate the cuff to the MIL. (If you
inflate the cuff more than 10 mm Hg above the MIL, open the thumb valve,
rapidly deflate the cuff and disconnect the tubing. Discontinue this reading and
wait 1 minute before inflating again.)
When the MIL is reached, open the thumb valve and smoothly deflate the cuff
at a constant rate near 2 mm Hg per second (one mark per second).
Be sure your eyes are level with the center of the manometer. Watching the top
of the mercury column, note the reading at the point when pulse sounds first
appear, using the mark at or just above the top (meniscus) of the mercury column.
Listen for at least two beats to eliminate recording a single erroneous sound.
Note the reading at the point the first pulse sound appears, not at the second beat.
This is the systolic reading and will be reported on all SPs.
Continue steady deflation at 2 mm Hg per second. Note the reading at which the
last sound is heard, using the mark at or just above the top of the mercury
column. This is the diastolic reading and will be reported on all SPs.
Continue steady deflation at 2 mm Hg per second for at least 20 mm Hg below
the final reading; then open the thumb valve completely and disconnect the
tubing. Let the cuff fully deflate and disconnect the tubing. If you need to repeat
the measurement, wait 1 minute between measurements.
Use the first reading (appearance of sounds, first Korotkoff sound) as the systolic
pressure. Record the last sound heard as the diastolic pressure only. Use the
nearest even digit. If the column fell between two digits, use the mark at or just
above the top of the mercury column.
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If pulse sounds continue to be heard down to zero pressure, record the diastolic
reading as "000". Tell the SP that "there may or may not be a problem with your
diastolic blood pressure. Your diastolic pressure was not measurable. You may
wish your physician to check it."

3.9

Procedural Guidelines
If a measurement was interrupted, use the following guidelines;

1.

Repeat the MIL only if the cuff was removed or more than 5 minutes has elapsed
between the MIL and the first blood pressure reading or between any two blood
pressure readings.

2.

Repeat the MIL whenever a systolic blood pressure reading is less than 10 mm
Mercury from the MIL.

3.

Maximum of five inflations still applies.

4.

Note on Blood Pressure Measurement form, whichever is applicable.

If a measurement is unsatisfactory because of improper technique or instruction, that
particular measurement will not be repeated. You may inflate the cuff on the subject’s arm only five
times in total (two MIL attempts plus three blood pressure readings or one MIL and four blood pressure
attempts). Enter the reason for the unsatisfactory reading on the Blood Pressure Measurement form.
If the blood pressure sounds are not heard during the first measurement, review your
technique, check stethoscope position for loose connections or tubing kinks, and maintain a quiet
environment. Relocate the brachial pulse and apply the diaphragm headpiece directly over the pulse point.
See item 2 of the procedure for instructions if brachial pulse cannot be palpated. Take care to wait at least
1 minute between measurements. Use the procedure to enhance the sounds (Section 3.10) and take the
second reading, placing the stethoscope in the same position. Note the use of the enhancement procedures
in the comments section of the Blood Pressure Measurement form.
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If you still do not hear the blood pressure sounds during the third measurement, note this
on the Blood Pressure Measurement form. Each of these attempts must be documented on the form.
When reporting the blood pressure readings to the subject, first ask the subject, "Are you
feeling well at this time?" If no, explain to the subject that you did not hear the blood pressure and refer
these subjects to their doctor or health facility today. If yes, they do feel well, explain that you did not
hear the blood pressure, and that this happens with some persons but that they need not be worried about
it. You can suggest that the subjects telephone their doctors to report the incident and ask if they need
an appointment for followup, as they may feel anxious about these inaudible blood pressures.

3.10

Procedures to Enhance the Brachial Pulse Sounds
If you are having difficulty hearing the blood pressure sounds, there are three methods

which can be used to increase the intensity and loudness of the sounds:

1.

Reduce room noise.

2.

Have the SP raise his/her arm and forearm for at least 60 seconds. Lower, inflate
the cuff, and take the BP immediately. If raising the arm is difficult for the
subject, use Method 3.

3.

Instruct the SP to open and close his/her fist 8 to 10 times. Inflate the cuff and
take the BP immediately.

If it was necessary to use one of these enhancement methods, make sure you record the
method you used.

3.11

Auscultatory Gap
An auscultatory gap is the fading or disappearance of sound after the first sounds are

heard. The sound then reappears at a level well above the diastolic pressure. The radial pulse can still
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be felt during the silent phase and the gap usually occurs between Phases I and II. This phenomenon is
seen more frequently in older subjects and only rarely in children.
This means that in an adult with an auscultatory gap, the real systolic pressure may be
missed and read as a much lower BP. For example:
Real systolic is 172 but sounds fade at
168 and reappear at
152 and disappear at
98.
If the correct procedure (inflating to MIL) for BP measurement is not used, this subject’s BP may be read
as 152/98 instead of 172/98.

The only way to avoid this error is to obtain the MIL before BP

measurement.
There is an exception here, though. The rule is to deflate the cuff 20 mm Hg below the
last sound. Even if you deflate 20 mm Hg below last sound you would only deflate to 148 and think BP
is 172/168. Therefore, whenever the blood pressure fades very shortly after hearing the systolic, deflate
the cuff to zero.
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4. REPORTING AND RECORDING PROCEDURES

4.1

Reporting Physical Measurement Findings to the SP
In surveys of this nature it has been considered appropriate to report the pulse and blood

pressure findings to the SP. While these survey measurements should not be represented as a medical
diagnosis, it is important that the SP be made aware of an elevated blood pressure in order that he or she
may seek a proper medical examination for themselves.
After completing the pulse and blood pressure measurements, and the entries on the
Blood Pressure Measurement form, follow the procedure outlined below in reporting to the SP.

1.

Adult Report of Physical Measurements Findings

Enter name of SP, date, and the pulse on the "Adult Report of Pulse and
Blood Pressure Findings" (Exhibit 14). Any irregularities in the pulse
should be noted on the comments line, next to the pulse reading.
If the average of the second and third systolic and diastolic readings is
computed, enter this on the report form and check "Average of the second
and third measurements;"
If the blood pressure was not an averaged finding, enter the single finding
and check "Single measurement."
If the MIL was not measurable (MIL 300) check "MIL not measurable."
If there was no proper fit with any arm cuff and the thigh cuff was used,
check "No proper fit - thigh cuff used" and enter whether this is an
average or single blood pressure, by checking the appropriate box.
If the blood pressure was obtained, look at the Adult Blood Pressure
Value Box (Exhibit 15). Then ascertain where the systolic and diastolic
readings intersect. Circle the correct number in the Value Box and on the
Adult Report of Pulse and Blood Pressure Findings Form and read
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the statement to the SP. An example may make this clearer. If the
average of the second and third blood pressure reading was 124/76, you
would circle the number (1) since the systolic is under 129 and the
diastolic is under 84. You would then circle and read statement (1) on
the Adult Report of Pulse and Blood Pressure Findings Form to the
subject. For this survey a Spanish version of the form is also available.

Exhibit 15
(ZA12 in Adult Questionnaire)
Adult Blood Pressure Value Box
SYSTOLIC
<129
<130-139
<140-159
<160-179
<180-209
>210

<84
1
2
3
4
5
6

85-89
2
2
3
4
5
6

DIASTOLIC
90-99
100-109
3
4
3
4
3
4
4
4
5
5
6
6

110-119
5
5
5
5
5
6

>120
6
6
6
6
6
6

Ask the SP to read and then sign the report form explaining that this is
needed as an assurance that he/she has been made aware of his/her blood
pressure. If a SP refuses to sign, record the subject’s name and sign your
name and date at the bottom of the form. Then give the SP the second
copy (yellow) of the report form to keep and retain the white copy to
return with the questionnaire.
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4.2

Instructions for Recording Pulse and Blood Pressure on the Examination Form

4.2.1

General
The Blood Pressure Measurement form, Section ZA of the Adult Questionnaire (Exhibit 16) will

be used to record the pulse and blood pressure readings and any conditions that might have prevented the
measurement or affected the accuracy of the reading. Both purposes are important and adequate notes on
any qualifying conditions are necessary for proper interpretation of the readings. The Blood Pressure
Measurement form is designed to follow the sequence prescribed for the pulse and blood pressure
measurements. Exhibit 17 is a checklist of the steps to be followed in these measurement processes.

4.2.2

Detailed Instructions for Completing the Blood Pressure Measurement Form
If it is obvious to you that there is no appropriate setting for the blood pressure
measurement to be taken, go to ZA9 and explain the situation. Examples of this
include: a household with no furniture, or if the interview is taking place in a car,
etc. These are rare situations.
If you observe an SP’s right and left arm and see conditions preventing the blood
pressure from being taken on both arms, go to ZA9 and explain. Examples of this
include: withered arms, injuries, dressings or casts, shunts or rash. These conditions
must exist on both arms. This is a rare situation. Remember, Question ZA9 is for
an interviewer’s response.
Read the introduction to the SP. It is important that the introduction be read to the
SP as it is written. Follow the written instructions on the checklist for positioning the
SP.
Item ZA1 - If you have not observed conditions preventing blood pressure
measurement (physical surroundings or the condition of the SP’s arms), ask the SP
the question in ZA1 as it is written. If the SP indicates a medical reason why the
procedure should not be done on both arms, check the "1" box for "Yes"
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Exhibit 17. Checklist for Pulse and Blood Pressure
1.

Position the subject:
reduce room noise, if possible
has been resting for 5 min.
not slumped
loose sleeve rolled up
no smoking, coffee, or alcohol for 30 minutes

2.

Locate radial and brachial pulse.

3.

Select and place the cuff:
Check that the index line is within range lines,
1" above eLbow crease,
over brachial artery, and
wrap the cuff, two thumbs under cuff, pull gently.

4.

Obtain resting pulse and record for 30 seconds.

5.

Obtain MIL by inflating cuff to 80 mm, then continue in increments of 10 mm until the point at
which the radial pulse disappears, then continue for 30 mm above that point. Then deflate rapidly,
disconnect the manometer tubing and record on the Adult Questionnaire, Section ZA.

6.

Wait 1 minute.

7.

Place stethoscope in ears, ear pieces turned forward, and diaphragm piece over brachial pulse point.

8.

Inflate rapidly to MIL.

9.

Deflate 2 mm per second, eyes level with midpoint of the manometer column. Read the point on
the manometer when the first sound is heard (systolic), and at which the last sound is heard
(diastolic).

10.

Continue deflation to 20 mm below diastolic reading.

11.

Deflate rapidly to zero.

12.

Remove stethoscope from ears.

13.

Disconnect manometer tubing.

14.

Record systolic and diastolic blood pressure readings on the Adult Questionnaire Section ZA.

15.

Wait 1 minute.

16

Repeat Steps 7-14 for two more readings. Wait 1 minute between measurements.
This checklist includes all steps you will be tested on during the third day of training.
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and specify the reason. Check the "01" box for recent surgery, the "02" box for upper
body circulatory problem, the "03" box for "pains/injury" or the "04" box for "Other."
If you check "Other," specify what the problem is. This does not occur frequently.
If the SP indicates that there is no medical reason why the procedure should not be
done, check the "2" box for "No." Remember, Question ZA1 is reserved for the SP’s
response only. Interviewer observations are to be recorded in ZA9.
Item ZA2 - Ask the SP the question as it is written. If the SP responded "Yes,"
check the "1" box for "Yes" and check all boxes that apply regarding what product(s)
was/were consumed, then continue with the procedure. If the SP responds "No,"
check the "2" box for "No" and continue with the procedure.
Indicate to the SP that the actual procedure will now begin.
Item ZA3 - After selecting and applying the arm cuff to be used, check the
appropriate box for the cuff size used. Check the "1" box for the child cuff, the "2"
box for the adult cuff, the "3" box for the large arm cuff or the "4" box for the thigh
cuff. Remember, that if a proper fit cannot be made with any of the cuff sizes,
because of a large arm, use the thigh cuff for measurement and provide an
explanation in the comments section (ZA13).
Item ZA4 - Check which arm was selected for the pulse and blood pressure
measurement. Check the "1" box for the right arm or the "2" box for the left arm.
If the left arm was used, check the appropriate reason. Check the "01" box for
"Injury, Rash," the "02" box for "Cast, Dressing," the "03" box for "Placement of
Equipment" or the "04" box for "Other." If you check the "Other" box, specify the
reason in the space provided.
If neither arm can be used, explain the specific physical condition observed in the
comments section (ZA9). Take the SP’s pulse, if possible, and then discontinue the
procedure.
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Item ZA5 - Count the pulse for 30 seconds, record the count in the boxes provided
and go to ZA6. If any condition(s) might have affected the reading, explain in the
Comments Section (ZA13). If you are unable to locate the pulse in either arm, check
the "00" box and go to ZA9.
Item ZA6 - Indicate if the pulse was regular. By regular, we mean steady and
rhythmic. Check the "1" box for "Yes," the pulse was regular or the "2" box for
"No," the pulse was not regular. Any additional comments about the pulse should be
recorded in the comments section (ZA13).
Item ZA7 - A grid is provided for recording the MIL. Determine the reading at
which the radial pulse disappears. Add 30 to the reading and record the MIL in the
"Reading" column for ZA7a. If the first attempt at the MIL is unsuccessful, a second
attempt may be made. The grid contains areas for a first and second attempt at the
MIL. If only one attempt is made, record the MIL in the first attempt ("Reading"
column of ZA7a). If a second attempt is necessary, enter the reason the first MIL
was unsuccessful in the "MIL Not Done" column of ZA7a and go to ZA7b. Again,
enter the MIL for the second attempt in the boxes provided in the second attempt
"Reading" column or the reason the second attempt was unsuccessful in the "MIL Not
Done" column.
If the first MIL is not attempted, check the "1" box for "Not Attempted" in the "MIL
Not Done" column and go to ZA7b. If the first attempt is unsatisfactory, check the
"2" box for failed attempt in the "MIL Not Done" column in ZA7a. Explain why in
the comments section (ZA13) and make a second attempt. If the second attempt is
also unsatisfactory, check the "2" box for failed attempt in the "MIL Not Done"
column in ZA7b, and go to ZA9 and explain. Then terminate the blood pressure
measurement.
If there is equipment failure for either the first or second attempt, check the "3" box
in the "MIL Not Done" column and go to ZA9 and explain.
If the radial pulse is still felt at a level of 270 mm Hg or higher (which means that
the MIL is 300 mm Hg or higher), enter 300 in the boxes provided in the "Reading"
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column of ZA7a, first attempt. Repeat the MIL. If the pulse is still felt at a level of
270 mm Hg or greater, enter "300" in the boxes provided for in the "Reading" column
of ZA7b, second attempt, and terminate the blood pressure measurements. Go to
ZA9.
Item ZA8 - At this point, remember that you have a maximum of five inflations.
Think of the fifth inflation as a "freebie" that can be used either for a second MIL or
an additional blood pressure reading. A grid is also provided for ZA8 to allow for
three or four attempts if necessary, for the blood pressure measurement, depending
on the number of MILs attempted. The grid is arranged so that for each attempt, a
column or space is provided for the "Reading" or the reason why the "BP Not Done"
or the reason the "BP Refused." Make an entry for each attempt in only one of the
three columns.
Item ZA8a - First attempt - If the first attempt for the blood pressure reading is
successful, enter the systolic blood pressure (SBP) reading and the diastolic blood
pressure (DBP) reading in the boxes provided in the "Reading" column for the first
attempt and go on to ZA8b. If the blood pressure was not done on the first attempt,
check either the "666" box for "Missed Reading" or the "667" box for "Equipment
Failure" in the "BP Not Done" column for the first attempt and go to ZA8b. If the
SP refuses the first attempt to obtain the blood pressure measurement, check the "997"
box, "Time Constraints," or the "998" box for "Discomfort" or the "999" box for
"Other" in the "BP Refused" column for the first attempt and go to ZA9. If you
check the "Other" box, specify the reason the SP refused.
Item ZA8b - Second attempt - If the second attempt for the blood pressure reading
is successful, enter the systolic blood pressure (SBP) reading and the diastolic blood
pressure (DBP) reading in the boxes provided in the "Reading" column for the second
attempt and go on to ZA8c. If the blood pressure was not done on the second
attempt, check either the "666" box for "Missed Reading" or the "667" box for
"Equipment Failure" in the "BP Not Done" column on the second attempt and go to
ZA8c. If the SP refuses the second attempt to obtain the blood pressure
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measurement, check the "997" box, for "Time Constraints," or the "998" box for
"Discomfort" or the "999" box for "Other" in the "BP Refused" column. If you check
the "Other" box, specify the reason the SP refused. Go to ZA10 if at least one blood
pressure reading was obtained, otherwise go to ZA9.
Item ZA8c - Third attempt - If the third attempt for the blood pressure reading is
successful, enter the systolic blood pressure (SBP) reading and the diastolic blood
pressure (DBP) reading in the boxes provided in the "Reading" column for the third
attempt and go on to ZA10. If three blood pressure readings have been obtained or
you have used all five inflations and have at least one BP reading, go to ZA10;
otherwise go to ZA8d. If the blood pressure was not done on the third attempt, check
either the "666" box for "Missed Reading" or the "667" box for "Equipment Failure"
in the "BP Not Done" column for the third attempt and continue to ZA8d if you have
used less than five inflations. If you have used all five inflations and have obtained
at least one blood pressure reading, go to ZA10; otherwise go to ZA9. If the SP
refuses the third attempt to obtain the blood pressure measurement, check the "997"
box for "Time Constraints," or the "998" box for "Discomfort" or the "999" box for
"Other" in the "BP Refusal" column for the third attempt If you check the "Other"
box, specify the reason the SP refused. Go to ZA10 if you have obtained at least one
blood pressure reading; otherwise go to ZA9.
Item ZA8d - Fourth attempt - You will only use ZA8d if you have not obtained three
blood pressure readings and have at least one inflation left to use. If the fourth
attempt for the blood pressure reading is successful, enter the systolic blood pressure
(SBP) reading and the diastolic blood pressure (DBP) reading in the boxes provided
in the "Reading" column for the fourth attempt and go on to ZA10. If the blood
pressure was not done on the fourth attempt, check either the "666" box for "Missed
Reading" or the "667" box for "Equipment Failure" and go to ZA10 if at least one
blood pressure measurement has been obtained; otherwise go to ZA9. If the SP
refuses the fourth attempt to obtain the blood pressure measurement, check the "997"
box for "Time Constraints," or the "998" box for "Discomfort" or the "999" box for
"Other" in the "BP Refused" column for the fourth attempt. If you check the "Other"
box, specify the reason the SP refused. Go to ZA10 if at least one blood pressure
reading has been obtained; otherwise go to ZA9.

4-12

Item ZA9 - You will complete ZA9 only if the blood pressure measurement(s) was
not obtained. Check the "01" box if the SP refused, the "02" box if the SP had
withered arms, etc., the "03" box if the two attempts at the MIL failed, the "04" box
if it was an inappropriate setting, the "05" box if there was an equipment failure, the
"06" box if you could not locate a pulse in either arm or the "08" box for other. If
you check the "Other" box, specify the reason the blood pressure measurement(s) was
not taken.
Item ZA10 - You will complete ZA10 only if at least one blood pressure
measurement was obtained.

Review ZA8 and determine which readings were

obtained, i.e., abc, abd, etc., check the appropriate box in ZA10 and average the
corresponding letters in ZA11. (Example: ZA8 has BP readings for b, c & d you
should average c & d in ZA11.)
Item ZA11 - Enter the blood pressure readings in the appropriate boxes in ZA11 for
the systolic and diastolic readings indicated in ZA10. Add the two systolic and two
diastolic readings separately and enter the total in the "Total" boxes for systolic and
diastolic. Divide the systolic by 2 and enter the result in the "Average Systolic" box.
Divide the diastolic by 2 and enter the result in the "Average Diastolic" box. If only
one reading is indicated to be averaged in ZA10, then that one reading is the "Total"
and the "Average."
Item ZA12 - This is the Blood Pressure Value Box. This box will be used by you
to determine the appropriate statement to be read to the SP on the Report of Pulse and
Blood Pressure Findings form.
Ascertain in this value box where the "Average Systolic" reading and the "Average
Diastolic" reading in ZA11 intercept on the grid. Circle this number in the Value
Box. An example may make this clearer. If the average of the second and third
blood pressure reading was 124/76, you would circle the number (1). The systolic
is under <129 and the diastolic is <84. These two readings intersect in the Value Box
in a box containing the number 1.
Once you have entered the average of the BP readings from ZA11 and the pulse from
ZA5 on the Report of Pulse and Blood Pressure Findings Form, refer to the circled
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number in ZA12.

Circle the same number on the report form.

Read the

corresponding statement on the Adult Report of Pulse and Blood Pressure Findings
Form to the subject. (For this survey a Spanish version of the form is also available.)

Ask the SP to read and sign the report form explaining that this is needed as an
assurance that he/she has been made aware of his/her blood pressure. If the SP
refuses to sign, record the subject’s name and sign your name and date at the bottom
of the form. Then give the SP the second copy (yellow) of the report form to keep
and retain the white copy to return with the questionnaire.
Item ZA13 - Record any comments, problems, or explanations applicable to the pulse
and blood pressure measurement procedure. Examples of comments, problems, or
explanations that should be recorded here include:
Used thigh cuff even though it was not the correct size as the SP’s arm was large and
there were no cuffs that fit properly.
The SP refused the entire BP section for other than a medical reason. (The SP’s
refusal for a medical reason should be recorded under ZA1.)
Comment about an irregular pulse.
The MIL was repeated because the thumb valve was not closed.
Enhancement procedures were used on the second and third determinations. SP
opened and closed fist 8-10 times and/or raised arm for 60 seconds.
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