
Technical aspect of quantification 

and measurement of BRS 

Seoul, South Korea 
+82 2 508 0123 
http://www.onsemedical.co.kr 

           ONSE Medical Inc. 
         

http://www.onsemedical.co.kr/


CONTENTS 

Finapres products and technologies 

BRS Measurement methods 

BRS Measurement in Finapres devices 



 Finapres Products and Technologies 
Non-invasive, Continuous, Beat-to-beat Blood pressure monitoring device 



  

 Finapres Products and Technologies 
Volume-clamp method 



5 

■ Baroreflex 
 
The baroreflex or baroreceptor reflex is one of the body's 
homeostatic mechanisms for maintaining blood pressure.  
It provides a negative feedback loop in which an elevated blood 
pressure reflexively causes heart rate to decrease therefore causing 
blood pressure to decrease; likewise, decreased blood pressure 
activates the baroreflex, causing heart rate to increase thus causing 
an increase in blood pressure. 1) 

 
■ Baroreflex Sensitivity 
 
It is the amount of response in heart beat interval to a change in 
blood pressure, expressed in ms/mmHg.  2) 
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■ Evoked BRS 
 
; coined as a term for the regression of pulse interval on simultaneous blood 
pressure upon an injection of Phenylephrine (Vasoconstrictor). 3) 

 
(1) Injections of vasoconstrictor or vasodilator agents 
(2) Neck suction 
(3) Change from supine to standing 
 
The results were obtained from evoked, stimulus response 
experiments. 
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However, blood pressure and pulse interval changes also occur 
spontaneously,  thus methods were developed to estimate "BRS"  
from such spontaneous blood pressure - pulse interval variability. 2)  
 
■ Spontaneous BRS 
 
(1) Time domain – Sequence method 
(2) Frequency domain – Spectral method 
(3)  Cross-Correlation - xBRS 
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 BRS measurement methods 

■ Spontaneous BRS 
 
(1) Time domain, sequence method 4)                                                                  5) 

 
- 3 or more consecutive beats 
- Progressive increases/decreases  
  in systolic blood pressure  
- progressive lengthening/shortening  
  in RR interval.  
- Systolic blood pressure change  
  : 1mmHg in a sequence 
- RR interval change  
  : 6 ms in a sequence 
- Computing the slope of the regression line relating changes in systolic 
  pressure to changes in RR interval.  
- All computed slopes are finally averaged to obtain the BRS. 
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 BRS measurement methods 

■ Spontaneous BRS 
 
(2) Frequency domain, spectral method4)                                                                 

 
-  Each spontaneous oscillation in blood pressure elicits an oscillation      
  at the same frequency in RR interval by the effect of arterial 
  baroreflex activity.  
- Two main oscillations are usually considered:  
- One centered around 0.1 Hz, within the low-frequency (LF) band     
  (0.04 ÷ 0.15 Hz),  
- Associated with respiratory activity within the high-frequency (HF)  
  band (0.15 ÷ 0.40 Hz). 
- Therefore, these methods allow a clear definition of the oscillatory 
  components that contribute to BRS measurement. 
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■ Cross-Correlation BRS (xBRS) 6) 

 
1. Take beat-to-beat pressure (p) and pulse interval (I). 
2. 10s duration windows of simultaneous SYS and IBI are 

interpolated  and resampled at 1s intervals.  
 

 
 
 
 
 

  

 BRS measurement method in Finapres® devices 



11 

■ Cross-Correlation BRS (xBRS) 
 
3. Assemble in 15s arrays. 
4. Cross-correlate p [1…10] with I [1…10]. (τ=0) 
5. Repeat this for p [1…10] and I [2…11] and so forth.  
6. Until p [1…10] and I [6…15] is reached. (τ=5) 
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■ Cross-Correlation BRS (xBRS) 
 
7. Select result with highest coefficient of determination, r2 

 
 
 
 
 
 
 

8. If P<0.01 store BRS/r of this result. 
9. Timed at instant of middle position. 
10.  Increment time by 1s, 
11.  Repeat. 
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