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HOW TO MEASURE BLOOD PRESSURE

Cheang Chandarith, MD
' URC Cambodia

Abstract: Correct measurement of blood pressure is essential in the diagnosis and
management of hypertension. Having a blood pressure machine with the proper-sized cuff
is crucial, as are the correct procedural steps in taking the reading. This article outlines the
steps in measuring blood pressure, to ensure that accurate readings are taken.

Key words: Blood pressure machine, cuff, Stethoscope, brachial pulse, patient position

Introduction mercury (mmHg). An individual’s blood pressure

is defined by two measurements. (UTAH 2006).
Correct measurement and interpretation of the

blood pressure (BP) is essential in the diagnosis e Systolic pressure is the pressure in the
and management of hypertension. Proper BP arteries produced when the heart contracts (at

. N - the time of a heart beat)
machine calibration, training of personnel,

positioning of patient, and selection of cuff size e Diastolic pressure refers the pressure in the

are all essential. arteries during relaxation of the heart between
heart beats.

Definition

Time of Measurement
Blood pressure is the force exerted by the blood

against the vessel walls. The standard unit of For the diagnosis of hypertension, multiple
readings should be taken at various times

measuring blood pressure is millimeters of i )
throughout the waking hours of the patient. For

Credits: Health Magazine, www.HealthCambodia.com
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monitoring of therapy, the BP should be measured
before antihypertensive medications are taken to
estimate the trough or nadir effect. If the BP is
taken soon after drug ingestion, the BP may be
normal or even below normal and then will
gradually increase to potentially hypertensive
levels until the next dose is taken.

Extraneous variables that can influence the blood
pressure should be avoided in the 60 minutes
prior to evaluation (Beevers G. etal, 2001). These
include food intake, strenuous exercise (which
can lower the BP), smoking, and the ingestion of
caffeine.

e Smoking transiently raises the BP; thus, the
office BP may underestimate the usual BP in a
heavy smoker who has not smoked for more
than 30 minutes before the measurement is
made.

e Caffeine intake can raise the BP acutely,
primarily in non-habitual coffee drinkers.

Type of Measurement Device

Mercury sphygmomanometers provide the most
accurate measurement of BP.

Automated oscillometric BP measuring devices
are increasingly being used in medical offices,
and for home monitoring. The readings are
typically lower than BP obtained with the
auscultatory method (Landgrat J. etal, 2010). The
disadvantages are that the oscillometric method
has somewhat greater inherent error and
epidemiologic data are based on auscultatory
methods. However, advantages are that observer
error and training are minimal. Proper timing,
patient positioning, cuff size and placement are
still necessary, as is evaluation of machine
accuracy at periodic intervals.

Cuff Size

Use of a proper-sized cuff is essential. If too small

How to Measure Blood Pressure ll

Source: www.fotosearch.com

a cuff is used, the pressure generated by inflating
the cuff may not be fully transmitted to the brachial
artery; in this setting, the pressure in the cuff may
be considerably higher than the intra-arterial
pressure, which can lead to overestimation of the
systolic pressure by as much as 10 to 50 mmHg
in obese patients.

The length of the BP cuff bladder should be 80
percent, and the width at least 40 percent of the
circumference of the upper arm.

Patient Position

The BP is ideally taken in the sitting position with
the back supported. Supine values tend to be
slightly different, with the systolic pressure higher
by two to three mmHg and the diastolic pressure
lower by a similar degree. Supine and standing
measurements should always be taken in older
persons to detect postural hypotension.
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The arm should be supported at the level of the
heart. Allowing the arm to hang down when the
patient is sitting or standing will result in the
brachial artery being 15 cm below the heart. As a
result, the measured BP will be elevated by 10 to
12 mmHg due to the added hydrostatic pressure
induced by gravity. The opposite is true if the arm
is above the level of the heart. The mercury
manometer should be visible but does not have
to be at the level of the heart.

The patient should sit quietly for five minutes
before the BP is measured. Even under optimal
conditions, many patients are apprehensive when
seeing the physician, resulting in an acute rise in
BP. Twenty to 30 percent of patients with
hypertension in the physician’'s office are
normotensive outside of the office. This
phenomenon, called “white coat” or isolated office
hypertension, should be suspected in any patient
with marked hypertension in the absence of end-
organ damage or with normal ambulatory blood

How to Measure Blood Pressure ll

pressures taken at work or at home. The presence
of white coat hypertension can be confirmed by
24-hour ambulatory BP monitoring or self-
recorded readings; it can usually be minimized by
having a nurse measure the BP.

Cuff Placement

The blood pressure cuff should be placed with
the bladder midline over the brachial artery
pulsation, with the arm without restrictive clothing
(the patient’s sleeve should not be rolled up as
this may act as a tourniquet). If possible, the
lower end of the blood pressure cuff should be
two to three centimeters above the antecubital
fossa to minimize artifactual noise related to the
stethoscope touching the cuff.

Technique of Measurement
e Explain purpose and procedure to the patient

and family

e Have patient rest at least 5 minutes before
measuring blood pressure

® Prepare equipment and determine best site
for cuff placement

e Perform hand hygiene

® Assist patient to comfortable position, either
lying or sitting

e Support the client’s forearm at the level of
the heart with palm of the hand upward.

a. Expose upper arm fully by removing
constricting clothing. Never place blood
pressure cuff over clothing (put screen around
patient if needed)

b. Measure at the same arm as previous
measurement when possible
® Palpate brachial artery

e Position cuff 2.5 cm above site of brachial
pulsation
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e With cuff fully deflated, wrap cuff evenly and
snugly around upper arm

¢ Position manometer vertically at eye level

e Insert the stethoscope earpieces, angled
forward to fit snugly

e Relocate brachial artery and place the
diaphragm of stethoscope over it

® Close valve of pressure bulb clockwise until
tight

e Inflate cuff to a pressure 30 mmHg above
the point at which artery pulsation is obliterated

e Slowly release pressure bulb valve, note
point on manometer when first clear sound is
heard

e Continue to deflate cuff gradually, noting
point at which sound disappears. Listen for
20-30 mmHg after the last sound, and then
releases the remaining air quickly.

e Remove cuff from patient’'s arm unless
measurement must be repeated

e Assist patient in comfortable position and
cover upper arm if previously clothed

e C(Clean earpieces and diaphragm of
stethoscope with alcohol swab

¢ Perform hand hygiene

® Document procedure, result of measurement
in vital sheet

® Report to doctor in case of it is out of normal
range (MoH, 2012).

The BP should be measured initially in both arms.
If there is a disparity due to a unilateral arterial
lesion, the arm with higher pressure should be
used.

The BP should be taken at least twice on each
visit, with the measurements separated by one to
two minutes to allow the release of trapped blood.
If the second value is more than 5 mmHg different

How to Measure Blood Pressure ll
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from the first, continued measurements should
be made until a stable value is attained. The
recorded value on the patient’s chart should be
the average of the last two measurements.

The BP should be taken as well for the position of
supine rest and standing to find out if the patient
has orthostatic hypotension. Postural (orthostatic)
hypotension is diagnosed when, within two to five
minutes of quiet standing (after a five minute
period of supine rest), one or more of the following
is present (Kaufmann etal 2012):

e At least a 20 mmHg fall in systolic pressure
e At least a 10 mmHg fall in diastolic pressure
e Symptoms of cerebral hypo perfusion

Alternative Sites for Measurement

Leg blood pressure — There are occasional
patients in whom the blood pressure needs to be
measured in the legs. The classic example is with
suspected coarctation of the aorta in which there
is an arm-to-leg gradient.
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The principles of blood pressure measurement in
the leg are similar to those described above in the
arm. An appropriate-sized thigh cuff is essential.
The systolic pressure in the leg in normal subjects
is usually 10 to 20 percent higher than that in the
brachial artery. Values more than 10 percent
lower than brachial measurements have been
used to screen for significant peripheral vascular
disease.

Blood Pressure Measurement at
Home or Work

There are also several errors that can occur when
the BP is taken at home or work by the patient or
spouse, even if the sphygmomanometer is
accurate.

The BP varies throughout the day. Thus, to have
comparable measurements for monitoring
therapy, the BP should be measured at roughly
the same time each day and the relation to meals
and medications noted. The patient should be
instructed to wait to measure the BP if they have
recently eaten a meal or exercised.

Multiple Blood Pressure Measurements

The above recommendations for BP measurement
by the physician apply to a single visit. However,
in the absence of end-organ damage, the
diagnosis of mild hypertension should not be
made until the blood pressure has been measured
on at least two additional visits, spaced over a
period of one week or more.

In addition, multiple measurements are necessary
when monitoring patients who are treated for
chronic hypertension. Thus, for patients followed
for chronic hypertension, we suggest at least two
blood pressure measurements, five minutes
apart, at each visit to determine whether the
patient is at goal. Additional measurements
should be obtained if these two values differ by
more than 5 mmHg.

How to Measure Blood Pressure ll

Normal Range of BP

Blood Pressure

Age Minimum-Maximum (Systolic/Diastolic)

<1 year 80/50 - 90/55 mmHg

1to 2 years 90/55 - 95/60 mmHg

2 to 5 years 95/60 - 105/65 mmHg

5to 12 years 105/65 - 110/75 mmHg

> 12 to Adult 105/75 - 120/80 mmHg
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