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The Development of a Cuff for the Accuracy Enhancement of
Sphygmomanometer
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ABSTRACT

The purpose of this study is to develop the new cuff improving the accuracy of blood pressure measurement, and to
evaluate the performance of the developed system. We added a small bladder to the normal cuff which is called the
double bladder system. The developed system for blood pressure measurement was based on the oscillometric method
using a double bladder. This system was developed in order to reduce the oscillation noise and to amplify the signal of
pure blood pressure. An oscillometric signal database based on the developed system were evaluated following the
standard ANSI/AAMI/SP10-1992. The correlation coefficients between cuff of double bladder and normal cuff were
0.98 for systolic and 0.94 for diastolic. Mean differences and the standard deviations between average blood pressure of
mercury sphygmomanometer and automated sphygmomanometer were -0.7mmHg and 4.9mmHg for systolic, and
-1.4mmHg and 5.4mmHg for diatolic, respectively. We conclude that the proposed double bladder based cuff system
improves the accuracy of the oscillometric blood pressure measurement. The developed system reduces the error
range about 44~62% for systolic and about 6~21% for diastolic compared to the recently developed commercially

available sphygmomanometers.
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Fig. 2 Schematic view of cuff

Fig. 3 The cuff of double bladder
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Table 1 The characteristic of patients

Age Height Mass Arm
(S.D) (8.D) (S.D) circumference
[years] [cm) [kg] size(S.D) [cm]
41.61 170.79  68.84
M 28.61(2.57
T (1891)  (541)  (9.98) 257
5643 15723 5496
Women 25.77(2.27)
(1494) (401 (7.23)
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Table 2 ANSI/AAMI SP10-1992 Protocol

ANSI/AAMI SP10

Pass : mean difference < 5SmmHg, plus SD < 8.0

mmHg for both SBP and DBP
: mean difference > S5mmHg or SD > 8.0

mmHg for both SBP and DBP
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Table 3 Range of systolic & diastolic blood pressure

Range of systolic blood pressure

range of systolic requirement result
less than 100mmHg <10% 27/255(10.6%)
greater than 180mmHg >10% 28/255(11.0%)

Range of diastolic blood pressure

range of diastolic requirement result
less than 60mmHg <10% 27/255(10.6%)
greater than 100mmHg >10% 37/255(14.5%)
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5 Agreement between one bladder and double
bladder for systolic pressure(n=255).
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Fig. 6 Agreement between one bladder and double
bladder for diastolic pressure(n=255).
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Table 4 The mean differences +standard deviation
between the observers and the device
(n=255, unit : mmHg)

A companyl6 B compa.nyl7 This study

Systolic  -0.1347.51  -1.6£7.7 -0.744.9
Diastolic ~ 2.54+5.21 21363 -1.4+54
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