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ORIGINAL ARTICLE

Apparently less value of blood pressure among healthy
people: is the cuff width responsible?
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summary

Blood pressure in normal adults in the present study population
in Nepal is found to be less in comparison to that recorded in
Framingham study, USA. To find out the cause of variation of
blood pressure values, this study was designed. Blood pres-
sures of healthy young subjects were recorded by mercury
sphygmomanometer having standard Riva-Rocci cuff. The mid-
arm-circumference of the same subjects were measured by a
measuring tape. Blood pressure for male and female subjects
was found to be 115/77 mmHg and 107/73 mmHg respectively.
Mid-arm-circumferences of male and female volunteers were
recorded approximately 25 cm and 23 cm respectively. As

Introduction

Normal range of blood pressure as per the report of re-
cent study in Framingham USA is 122 + 5/78 £ 5 mmHg
in males and 122 + 5/77 £+ 6 mmHg in females [1].
Nevertheless, while recording the blood pressure of stu-
dents and staff of our college, with utter surprise lower
value of blood pressure was noted although there was no
clinical symptoms of hypotension among them and all
were absolutely normal. Naturally, the question arises,
whether the normal blood pressure is relatively less in
this study group or some problem lies in the instrument
of blood pressure measurement — the sphygmomanom-
eter? The present study was undertaken to answer this
question.

Materials and methods

Healthy students and staff of our Medical college (age
18-35 years) having normal body mass index i.e., 18 to 25
(n =91; male 41, female 50) participated as volunteers in
this study. Subjects were allowed to sit comfortably with
a back-rest and allowed to take rest for 5 minutes before
the measurement [2]. Blood pressure of each subject was
recorded on both the hands using mercury sphygmoma-
nometer and mean was taken. Systolic pressure was
recorded at the point at which Korotkoff sound became
audible whereas diastolic pressure was measured at the
point at which the sound disappeared [3]. Blood pressure
was measured between 10:00 to 11:00 AM when ambi-
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per rule, width of the cuff should be 40% of the mid-arm-cir-
cumference. Nevertheless, the calculated value of 40% of the
mid-arm-circumference was found to be less than 12 cm. The
calculated value of 40% of mid-arm-circumference for male
and female volunteers was found to be approximately 10 cm
and 9 cm respectively in this study population. So, the width of
the cuff is relatively more than what it should be, for this study
population. This may be the cause of less value of blood pres-
sure in normotensive population in this study. Cuff size should
be considered carefully to avoid misinterpretation of borderline
hypertensives as normotensives.

ent temperature was 13-16 °C. Mid-arm-circumference
of them were measured by a measuring tape.

Result

Blood pressure of male volunteers was found to be
115.12 + 12.26/76.82 + 8.94 mmHg and that of the
female counterpart was recorded 107.08 + 9.79/73.52 +
7.50 mmHg. Mid-arm-circumference of male volunteers
was recorded 25.35 + 2.43 cm whereas that of female
ones was 22.94 + 1. 92 cm.

Discussion

It is well established that stress, obesity, smoking, heavy
consumption of salt etc are some of the predisposing
causes of high blood pressure [4]. Although the Body
Mass Index (BMI) of the normotensive women of
Framingham study were within the normal range, the
male participants were slightly obese (BMI: 26.0 + 3.3)
whereas, BMI of all our participants were within the
normal range, none of them was obese. In the Framing-
ham study, 42% males and 36% females were smokers.
In addition, some of them (2% among the male and 2%
among the female volunteers) were also diabetic, as per
the report [S]. In our study group all the participants
were non-smokers and healthy normal. Besides that
among the Americans, salt intake is generally more
— about 8 to 10 gm/day; although as per the recommen-
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dation of the “Dietary Guidelines Advisory Committee”
and “American Heart Association”, salt intake should
not be more than 6 gm/day [6]. Salt consumption by
the participants of the present study was relatively low
— less than 6 gm/day. Although all these aforesaid fac-
tors might be responsible for the apparently low blood
pressure among our normotensive volunteers; yet, the
width of the Riva Rocci cuff appears to be more impor-
tant factor for the same.

Existing literature indicates that, the size of the Riva-
Rocci cuff is very important in blood pressure meas-
urement [7, 8]. It has been suggested that the width of
the cuff should be 40% of the arm circumference. If
a narrower cuff is used to wrap the arm the recorded
blood pressure will be falsely high [9]. Pahlsson et al.
also showed that the toe blood pressure were found to
be 18 mm Hg higher if measured with 2 cm compared
to a 2.5 cm wider cuff [10]. Though 23 x 12 cm cuff
is considered as standard cuff [11], yet in most of the
cases the width 12 cm is not exact of 40% of the mid-
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arm-circumference. Calculated values of 40% of mid-
arm-circumference for male and female subjects in the
present study were found to be 10.14 cm and 9.17 cm
respectively. Wider the cuff, lesser will be the value
of blood pressure recorded. This may be the cause of
less blood pressure recorded in this study population.
It would be better if the cuff width of various sizes can
be available to the physicians and they can choose the
optimum sized cuff according to the subjects’ mid arm
circumference to avoid misinterpretation of borderline
hypertensives as nor motensives.
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