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Abstract²We investigated factors affecting the accuracy of the 

oscillometric fixed-ratio blood pressure measurement method. We 

specifically applied a parametric sensitivity analysis to a mathe-

matical model of oscillometry.  We found that changes in arterial 

stiffness at zero transmural pressure and pulse pressure represent 

major factors that can potentially cause large error in the method. 

In particular, our theoretical analysis demonstrates that the 

fixed-ratio method predicts (1) higher systolic and lower diastolic 

blood pressures as the artery stiffen over the zero transmural 

pressure regime and (2) higher systolic and lower diastolic blood 

pressures as the pulse pressure increases.  Further, the impact of 

pulse pressure on these errors is more obvious as the artery stiff-

ens.  

I. INTRODUCTION 

Oscillometry is a widely used method for non-invasive 

blood pressure measurement.  This method involves the use 

of an occlusive cuff applied to the arm over the brachial ar-

tery.  The cuff acts as both an actuator and sensor.  More 

specifically, after the cuff is inflated to a supra-systolic 

pressure level, it is slowly deflated to a sub-diastolic pressure 

level.  Hence, during the deflation period, the brachial artery 

transmural pressure varies from negative to positive values. 

Since brachial artery compliance varies greatly around zero 

transmural pressure, the amplitude of the brachial artery 

volume oscillation is markedly altered.  This alteration, in 

turn, causes the amplitude of the pressure oscillation sensed 

by the cuff to likewise vary.  Because brachial artery com-

pliance is maximal at zero transmural pressure, mean arterial 

pressure (MAP) is determined as the cuff pressure for which 

the amplitude of oscillation is maximal.  However, systolic 

and diastolic pressures are determined heuristically as the 

cuff pressures for which the amplitude of oscillation is some 

fixed ratio of its maximal value [1]. 

Several investigators have developed mathematical mod-

els of oscillometry to improve its understanding [2].  A few 

investigators have used these models to test factors that affect 

the accuracy of the fixed-ratio method [3-5].  However, either 
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only a limited number of model parameters were varied or the 

parameters were adjusted over a narrow physiologic range.  

As a result, the reported model-based errors of up to 15-20% 

are significantly smaller than the errors observed experi-

mentally [6-8]. 

In this paper, we revisit the topic of model-based error 

analysis of the oscillometric fixed-ratio blood pressure 

measurement method.  We apply a thorough parametric sen-

sitivity analysis to a previously developed mathematical 

model to determine which model parameters affect accuracy 

the most.  We then show that the errors can be much higher 

for a realistic range of parameter values. 

II. METHODS 

A. Mathematical Model 

We used the oscillometric model developed by 

Drzewiecki et al. [3].  The model is illustrated in Fig. 1 and 

includes the following components: pressure-dependent and 

nonlinear brachial artery compliance �³$UWHrial P-A Rela-

WLRQVKLS´���RFFOXVLYH�FXII�mechanics DFFRXQWLQJ�IRU�%R\OH¶V�

ODZ� �³,QIODWLRQ�'HIODWLRQ´�� DQG� nonlinear pressure-volume 

relationship of the cuff (³&XII� %ODGGHU´��� DQG� the brachial 

artery pressure waveform. 

In particular, the cross-sectional area of the brachial artery 

(#) is determined from the transmural pressure, that is, the 

difference between brachial artery pressure 2Ôand cuff pres-

sure2Ö (2ÍÆ L 2Ô F 2Ö), as follows: 

 

# L %Ô:2ÍÆ; L @ ® ��:=2ÍÆ E >; >sE ���:F?2ÍÆ;?¤ ,           (1) 

 
where %Ô is arterial compliance, and the parameters =, >, ?, 
and @are subject-dependent empirical constants.  The effect of 
the parameters = , > , ?  and @  on %Ô  is graphically demon-
strated in Fig. 2.  The parameter =  slightly shifts the zero 
transmural pressure location corresponding to the 

  

Fig. 1.  Mathematical model of oscillometry [3]. 
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