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Technique of blood pressure measurement

INTRODUCTION
In clinical medicine blood pressure (BP) is measured
by a sphygmomanometer. This instrument works by using
a pneumatic cuff to compress and occlude an artery
(usually the brachial artery) through its surrounding soft
tissues. As the compression is gradually released blood
begins to flow through the partially occluded lumen pro-
ducing eddies which result in the characteristic Korotkoff
sounds (Table I). The systolic pressure corresponds to the
appearance of the first phase or sound and the diastolic
pressure to the fifth.

TABLE I. The Korotkoff sounds

Phase I Appearance of sharp tapping sounds-systolic pr;-:ssure
II Muffling of tapping sounds to a murmur
III Sounds become distinct again
IV Second phase of muffling of sounds
V Disappearance of sounds-diastolic pressure

THE INSTRUMENT
The sphygmomanometer was developed by Riva Rocci in
1896 and in 1905 Korotkoff introduced the auscultatory
method of estimating the BP which we use today. Despite
being heavy and bulky, the mercury sphygmomanometer
is still the most reliable apparatus and is to be preferred
over the less cumbersome spring-loaded aneroid instru-
ments. The mercury sphygmomanometer glass tube
should be clean and no foreign matter should be present
above the mercury column. The mercury itself should be
free of air bubbles and the rubber tubes and air bulb free
from leaks. The deflation screw should work smoothly
and be leak proof.
Aneroid instruments should be standardized against a

mercury instrument at least once a year. The market is
now flooded with electronic BP measuring devices, most
of which are inaccurate.

THE TECHNIQUE OF RECORDING
BLOOD PRESSURE
It is always best to record the BP some time after a patient
has been put at ease. The procedure should be explained
to him in some detail and ideally, he should have
abstained from exercise, caffeine, food and tobacco for at
least half an hour. The blood pressure is usually recorded
in the right upper limb (right brachial artery pressure)
with the patient relaxed and preferably in a sitting or
supine position. The arm should be slightly flexed and at
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FIG 1. Diagram showing correct positioning of cuff
on right upper arm

the level of the heart. The upper arm is bared, making
sure that there is no constriction from a rolled-up shirt
sleeve or a tight blouse. If it is not possible for a woman to
bare her arm the cuff should be tied over the sleeve of her
blouse. The cuff should be smoothly and firmly wrapped
around the upper arm making sure that there are no
wrinkles. The lower edge of the cuff should be at least
2.5 ern above the antecubital fossa (Fig. 1). The bladder
within the cloth cover should be centred over the brachial
artery. The rubber tubes arising from the cuff will then be
just lateral to the artery. The cuff tubing is then connected
to the mercury manometer, with the latter vertical and at
the eye level of the observer. While palpating the radial
artery the cuff should be rapidly inflated till the pulse can
no longer be felt. The pressure should be raised a further
20 to 30 mmHg. The chest piece of the stethoscope should
be placed lightly over the brachial artery and the cuff
deflated so that the pressure decreases at a rate of 2 to
3 mmHg per second. The pressure at which sharp tapping
sounds are first heard is the systolic pressure. After this
the cuff pressure is progressively lowered whilst being
continuously auscultated. The pressure at which the
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tapping sounds can no longer be heard (phase 5) is the
diastolic pressure. However, in a few circumstances phase
4 (muffling of Korotkoff sounds) may more accurately
reflect the diastolic pressure (see below).
The BP should always be recorded more than once. The

second and subsequent readings are usually lower and
more representative than the first as the patient becomes
less apprehensive and more relaxed. However, after each
reading the cuff should be fully deflated and at least one
minute allowed to elapse before the next inflation because
prolonged compression of the artery can raise the BP.
On a patient's first visit the BP in both upper limbs

should be recorded and all the peripheral pulses checked.
If any inequality in the pulses is noticed, the pressure in
all four limbs should be measured. A difference of up
to 10 mmHg in the systolic and 5 mmHg in the diastolic
pressures between the upper limbs is normal with the right
upper limb usually having the higher pressure. In the
supine position, the pressure in the lower limbs is normally
about 20 mmHg higher than in the corresponding upper
limbs.
Patients receiving antihypertensive drugs, or those who

are suspected to be hypovolaemic or having autonomic
dysfunction, should have their BP recorded in the standing
as well as supine positions to determine the degree of
postural fall in pressure. Normally, the BP should not fall
by more than 20 mmHg systolic in the standing position.

RECORDING LOWER LIMB BLOOD PRESSURE
To record blood pressure in the lower limb, the patient
should be supine and an 18 to 20 em cuff tied around the
thigh. The bag is centred over the posterior surface a little
medial to the mid-line. The popliteal artery is palpated in
the medial part of the popliteal fossa and the BP recorded
in the same way as for the upper limb. To prevent erroneous
readings it is most important that a large cuff be used to
record lower limb pressures (see below). If such a cuff is
not available some authorities advise that a crepe bandage
should be strapped over the standard cuff on the thigh,
or the cuff applied to the calf and the posterior tibial
artery used for auscultation. Neither of these methods are
accurate and are best avoided.

SOURCES OF ERROR
The indirect cuff method of measuring BP gives a fairly
accurate estimate of the intra-arterial pressure. However,
considerable error may be introduced if proper precau-
tions are not taken. Particular attention must be paid to
the following:

1. Cuff size: The size of the inner bag of the cuff should
be wide enough to cover two-thirds of the length of the
upper arm and long enough to cover two-thirds of its
circumference while leaving the antecubital fossa free.
A common source of error in obese patients is to use
cuffs which are too small. This leads to falsely high BP
readings and the patient may be wrongly diagnosed as
hypertensive. In suchcases, a thigh cuff of 18 to 20 cm
width should be used rather than the standard arm cuff
of 12.5 cm (cuff widths recommended by the American
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TABLE II. Cuff widths recommended by the American Heart
Association for arm BP

Age in years Width (em)

Under 1
1-4

5-8
Average adult

2.5
5.0
8.0
12.5

Heart Association are given in Table II). In obese
adults an alternative method that this author has found
useful is to wrap the cuff around the forearm and
auscultate the radial artery.

2. Other cuff factors: (a) The cuff should be properly
positioned and applied firmly. (b) The cloth cover of
the rubber bag should not be torn and herniation of the
bag should not occur. (c) If a 'velcro' fastener is used
on the cuff, it should be long and wide enough to
prevent the cuff opening during inflation. (d) Rapid
lowering of the cuff pressure may lead to underestima-
tion of the BP because the initial sounds may not be
heard especially if the patient has a slow heart rate or
an irregular rhythm.

3. The patient: In a tense patient falsely high pressures
will be recorded. The patient's arm muscles must be
relaxed and the fists unclenched.

4. The silent gap: An unexplained phenomenon is the
silent or auscultatory gap where sounds disappear and
then reappear when the pressure is lowered by 20 to
30 mmHg. A falsely low systolic BP may therefore be
recorded. It is therefore very important to elevate the
cuff pressure by 20 to 30 mmHg after a palpable
peripheral pulse is obliterated.

5. Vasoconstriction: The BP is often underestimated by
the indirect method of recording in the presence of
marked vasoconstriction and decreased pulse pressure
(as in shock and severe aortic stenosis).

6. Wide pulse pressure: In conditions with a wide pulse
pressure, e.g. anaemia, pregnancy and aortic regur-
gitation, arterial sounds may be.heard till 0 mmHg. In
such cases phase 4 (muffling of sounds) represents the
diastolic pressure.

NORMAL BLOOD PRESSURE IN ADULTS
The blood pressures of the general population are normally
distributed so that there is no single 'normal' BP value.
From life insurance tables and prospective studies it is
accepted that a diagnosis of hypertension in adults is
confirmed when the average of two or more diastolic
readings is higher than 90 mmHg or systolic BP is greater
than 140mmHg. (Table III summarizes the recommenda-
tions of the US Joint National Committee on Detection,
Evaluation and Treatment of High Blood Pressure.)

BLOOD PRESSURE MEASUREMENT
IN CHILDREN
The measurement of BP in children is generally similar to
that for adults. It is important to use a cuff of the correct
size (Table II) and to remember that a child needs to be
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TABLEIII. Summary of the recommendations of the US Joint
National Committee on Detection, Evaluation and Treatment
of High Blood Pressure

Range (mmHg) Category Recommendation

1. Diastolic
<85
85-89
9(}-104

105-114

Recheck within 2 years
Recheck within 1year
Confirm and treat within
2 months

Moderate hypertension Confirm and treat within
2weeks

NormalBP
High Normal BP
Mild hypertension

;;?:1l5 Severe hypertension Commence treatment
immediately

II. Systolic when diastolic BP is <90
<140 Normal BP
140--199 Isolated systolic

hypertension
;;?:200 Isolated systolic

hypertension

Recheck within 2 years

Confirm and treat within
2months
Confirm and treat within
2weeks

Modified from Arch Intern Med \984;144:\045-57

reassured more than an adult. It is better to check the BP
towards the end of the clinical examination and to explain
the procedure very simply. In infants the systolic pressure
can often be determined only by palpation although the
flush method may also be used. The baby's arm is raised

Treatment of essential hypertension

Hypertension is defined as a sustained high blood pressure
(BP> 140/90 mmHg). It is a major public health problem
not only in developed countries where the prevalence
is as high as 15% to 25% but also in many developing
countries. In India the reported prevalence is 3% to 7%
of the adult population. Assuming the prevalence rate to
be 4.5% for the population above the age of 20 (around
330 million-1981 census), there were about 15 million
subjects with hypertension in India at the beginning of
1981, whereas their number is probably 20 million today
(an increase of 0.5 million per year). In contrast to the
generally accepted notion the prevalence of rheumatic
fever and rheumatic heart disease is much less (3 to 5 per
thousand of population i.e. 2.5 to 4 million persons).
However, about 75% of all hypertensives have mild
hypertension (diastolic BP 90 to 104mmHg).
The systolic' pressure is more labile than the diastolic

pressure. A systolic pressure of 160 mmHg or above is
taken to be evidence of hypertension and values between
140 and 160 mmHg are considered to be 'borderline'.
Diastolic BP levels above 104 mmHg are unequivocal
evidence of hypertension and if left untreated result in
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and the cuff applied to the upper arm but not inflated.
While still holding up the arm, a bandage is firmly wrapped
from the hand to the level of the cuff. The cuff is then
inflated and the bandage removed. The arm distal to the
cuff is pale and bloodless. The cuff pressure is slowly
decreased until a flush appears which indicates the systolic
pressure. The mean BP in children of different ages is
shown in Table IV.

TABLEIV. Blood pressure in children

Age (years) Blood pressure (mmHg)

Newborn
4
8
12

80/50
85/60
95/65
110175

CONCLUSION
The blood pressure is a vital sign which can be easily
recorded by using a sphygmomanometer. The recording
is fairly accurate if certain precautions are taken. The BP
should be routinely recorded in all patients because
hypertension if undetected can increase morbidity and
mortality.
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increased cardiovascular morbidity and mortality. It is
generally agreed that patients with a diastolic pressure
above 90 mmHg should be treated initially with non-
pharmacological means. If the pressure remains above
90 mmHg antihypertensive drugs need to be started.
Before treating a hypertensive patient the following

points must be considered.
1. If the first recording shows a diastolic pressure

between 90 to 104 mmHg in an otherwise asymptomatic
person with no evidence of end organ damage, several
readings over the next four to six weeks should be taken
before a diagnosis of hypertension is made. About a third
of those whose first recording is high are later found to
have normal BP ('white coat hypertension'). In another
third the BP stays the same if followed over a period of
three to six months, and in the remaining third it shows a
rise. Antihypertensive treatment will therefore be required
in only the last group.
2. About 90% of adult hypertensive patients have

essential hypertension. However, when hypertension is
detected at extremes of age, its curable causes such as
aortoarteritis, renovascular disease, phaeochromocytoma,
coarctation of the aorta, Conn's syndrome and
atheromatous renal arterial lesions must be excluded.
3. Drugs once started do not necessarily have to be taken

for life. The 'step down' concept for antihypertensive


