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Blood Pressure measurement 
 

“The measurement of blood pressure is the 
clinical procedure of greatest importance that 

is performed in the sloppiest manner.” 
Kaplan N. M. Amer J Hypertension 1998: 11: 134-6 

 

High blood pressure (BP) is the single leading 
risk factor for cardiovascular disease 

worldwide. 
Cheung, Alfred K., et al. "International Consensus on Standardized Clinic Blood Pressure 

Measurement–A Call to Action." The American Journal of Medicine (2023). 
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The first measurement of 
BP 

 1733 - Reverend Stephen Hales first to 
measure BP 
 

 Measured the height of a column of 
blood after cannulating the carotid 
artery in a horse with a brass pipe.  
 

 The brass pipe was attached to a 12 
inch glass tube(1733) 
 

 Tube was connected to the pipe via a 
trachea of a goose 
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Eureka! 

 In late 1890s, an Italian physician – Scipione Riva Rocci 
invented the Sphygmomanometer 

 
Shygmo (from the Greek) => pulse 
 

Manometer => pressure meter 
 
     - Consisted of a mercury column  
Manometer, a rubber sleeve which 
is filled with air, and a squeeze bag 
to inflate the rubber sleeve 
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Nowadays BP monitors 





Which machine? 

• Every practice/ward should be using a 
validated manometer 

• All manometers should be recalibrated 
and serviced annually 

• Aneroid machines (not recommended) 
should be serviced more often as they 
deteriorate rapidly 

• Useful website:- www.bhsoc.org 



 



 







Manometers – electronic 
advantages 

• You can effortlessly take several readings 

• Mean while you can check pt records 

• Some ‘whitecoat’ effect can be detected 

• You can rely on the readings of other health care 
professionals. 

(These advantages partly outweigh the disadvantage of the 
possible, slight inaccuracy of some devices). 



BP measurement 

• Three or more readings, separated 
by 1 minute 

• Discard first reading and average 
last two 

• If large difference take further 
readings. 



BP measurement -cuffs 

• Cuff too small or too big 

• Normal cuff too small for 15% of patients 

• Cuff not level with the heart 

• Leaky rubber tubing or bladder* 

• Faulty inflation/deflation device* 

* Applies to mercury manometers only. 



Cuff sizes 

Type Size Suitability 

Adult 12cm by 23cm for smaller arms 

Alternative cuff 12cm by 36cm 
will cover 95% 

arms 

Large adult 15cm by 36cm 
Often too wide 

for ‘fat’ arms 



Which arm? 

• 6% of hypertensives can have as much as 
a 10 mmHg difference between arms 

• If BP higher in one arm than the other, 
this arm must be used from then on 

• Document this in records so that 
everyone uses the same arm. 



Technique 
• Patient seated and relaxed, not talking, legs 

uncrossed 

• Tight arm clothing removed 

• Correct cuff size 

• Arm supported with cuff horizontal with heart 

• Inform patient of discomfort and that several 
measurements will be taken 

• Mercury manometer on firm and level surface at 
eye level 

• Locate brachial or radial pulse. 







An automated upper-arm cuff monitor is strongly recommended 

Cheung, Alfred K., et al. "International Consensus on 
Standardized Clinic Blood Pressure Measurement–A 
Call to Action." The American Journal of Medicine 
(2023). 





FIGURE 2 

Poster of OBP measurement methodology. 
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Technique – cont’d 

• Place stethoscope gently over brachial artery 

• Inflate mercury rapidly, 30 mmHg above occlusion of 
pulse 

• Deflate very slowly, 2 mmHg per second 

• Record first of regular sounds (systolic BP) 

• Record diastolic as disappearance of sound 

• Record measurements to the nearest 2 mmHg 

• Repeat twice more and average last two. 



BP measurement - observer 

• Mercury column not level with the eyes 

• Failure to hear the Korotkoff sounds 

• Wrong diastolic endpoint (K4 or K5) 

• Subjective detection of Korotkoff sounds 

• Rapid cuff deflation 

• Single one off reading. 



Stethoscope 

• Good quality 

• Short tubing 

• Well fitting ear pieces (cleaned regularly) 

• Place gently over the brachial artery 

• Avoid touching the cuff and tubing. 



Posture 

• Routine - seated  

• Standing in patients with symptoms 
or diabetic (diabetic nephropathy) 
and the elderly 

• Supine position unnecessary, 
inconvenient and cuff position often 
below the heart. 



BP measurement - patient 

• Anxiety and unfamiliarity 

• Animated discussion about the latest 
news 

• Ambient temperature 

• Full bladder! 

• Postural hypotension 

• Difference between arms. 



Patient 
• Consent is taken as read when patient rolls up 

sleeve  

• Explain the procedure, that it may be a little 
uncomfortable and that several readings will be 
taken 

• Seated, relaxed, not speaking 

• Tight arm clothing removed 

• Arm supported (not hyper extended)         with 
cuff level with the heart. 



Explanation to the patient 

• Tell the patient their blood pressure reading 

• Write BP down – use co-operation cards 

• Give relevant leaflets/booklets on life style 
issues (not too many at a time) 

• Reassure patient that this is a risk factor not 
a disease (unless left untreated) 

• Do not lose to follow-up. 



What is Blood Pressure? 

 Blood Pressure is a measurement of the force against the walls 
of the arteries as the heart pumps blood throughout the body 
 
 
 
 
 
 
 

 
 Blood pressure is measured in mmHg (millimeters of mercury) 

 
 1,000 Pa is about 7 mmHg! 
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What is Blood Pressure? 

 The blood pressure reading is taken in 2 numbers: 
systolic and diastolic. 
 

Systolic 

Diastolic 

Measure of 
pressure as the 
heart is beating 

Measure of 
pressure while the 

heart is at rest 
between beating 
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How to measure? 
 Non-invasive blood pressure 

 

 Auscultation 

 

 

 
 

 

 Oscillometry 
 

 

Mercury sphygmomanometer 
+ stethoscope 

Mechanical manometer  
+ stethoscope 
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How to measure? 
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The auscultation method 
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The auscultation method 

 
 

 



May 19, 2023 
Blood Pressure - Biomedical Signal 

Processing 
Page 19 

The auscultation method 

 
 

 

Systolic BP 

Diastolic BP 
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The oscillometric method 

 
 

 



The oscillometric method 

 
 

 
 It is based on the 

change of the 
magnitude of 
oscillation 
 
 

 MAP – Mean Arterial 
Pressure 

 
 





Automated office BP measurement 

• Multiple reading when the pt siiting and 
resting alone. 

• It better predicts the results of ABPM than 
traditional office BP measurement and may 
reduce white coat effect. 

• It’s threshold is <135/85 mmHg. 



AOBP should now be the preferred 
method for recording BP in routine 

clinical practice 



AOBP 

Findings This systematic review and meta-analysis of 31 articles 
comprising 9279 participants compared automated office blood 
pressure with awake ambulatory blood pressure, a standard for 
predicting cardiovascular risk. Mean automated office blood pressure 
readings were similar to the awake ambulatory blood pressure 
readings and did not exhibit the “white coat effect” associated with 
routine office blood pressure measurement 



AOBP 
CONCLUSIONS AND RELEVANCE Automated office blood pressure 
readings, only when recorded properly with the patient sitting alone 
in a quiet place, are more accurate than office BP readings in routine 
clinical practice and are similar to awake ambulatory BP readings, 
with mean AOBP being devoid of any white coat effect. There has 
been some reluctance among physicians to adopt this technique 
because of uncertainty about its advantages compared with more 
traditional methods of recording BP during an office visit. Based on 
the evidence, AOBP should now be the preferred method for 
recording BP in routine clinical practice. 



FIGURE 1 

Classification of patients attending BP 
clinics according to their office and out-of-
office BP measurements. 
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How often should we 
measure? 

Treat 

Do not 
treat 

8am 

DBP 

4am 
2pm 4am 

Treatment  
 threshold 

SBP 

time 

24hr mean 

BP 

10pm 



Under-sampling 
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How often should we 
measure? 

Treat 

Do not 
treat 

8am 4am 
2pm 

10pm 4am 
time 

+ 
+ 

+ 

Treatment  
 threshold 

24hr mean 

BP 



How often should we 
measure? 

Treat 

Do not 
treat 

8am 4am 
2pm 

10pm 4am 

BP 

time 

+ 
+ 

+ 

Treatment  
 threshold 



Kazuomi Kario. Hypertension. Management of Hypertension in the 

Digital Era, Volume: 76, Issue: 3, Pages: 640-650, DOI: 

(10.1161/HYPERTENSIONAHA.120.14742)  

© 2020 The Authors. Hypertension is published on behalf of the 

American Heart Association, Inc., by Wolters Kluwer Health, Inc. 

This is an open access article under the terms of the Creative 

Commons Attribution Non-Commercial-NoDerivs License, which 

permits use, distribution, and reproduction in any medium, provided 

that the original work is properly cited, the use is noncommercial, 

and no modifications or adaptations are made. 





Home BP Monitoring 

• Self-measured blood pressure monitoring (SMBP) 
plus additional support is one strategy that can 
be implemented in communities to reduce the 
risk of disability or death due to high blood 
pressure.  

• SMBP is defined as the regular measurement of 
blood pressure by the patient outside the clinical 
setting, either at home or elsewhere.  

• It is sometimes known as “home blood pressure 
monitoring.”  



• Patients should take at least two, preferably three 
readings, and record them all.  The interval between can 
be as little as a minute. 

• Readings should be routinely taken in the morning 
(before medication) and at night before bed. 

• Patients need to be educated about the variability of 
readings. 

• The recommendation is to take ≥ 2 morning readings and 
2 evening readings every day for 1 week (discarding the 
readings of the first day.  This gives a total of 12 readings 
on which to make clinical decisions on. 



Correct Technique for home blood pressure 
readings 

• Sit calmly with back 
support, feet flat on floor 
for 5 minutes before taking 
a reading. 

• Upper arm should be bare. 

• When taking a reading the 
arm with cuff should be 
supported on a firm surface 
at heart level. 

• Caffeine, smoking, and 
exercise should be avoided 
for at least 30 minutes 
before the reading is taken. 

• The cuff should fit snugly. 

 

 



The upper limit of normal for home pressure is  
135/85 mm Hg.  This corresponds to an office 
blood pressure of 140/90 mmHg 
 



Value of Home Blood Pressure 
Monitoring 

• Five prospective studies have compared home 
and office BP for predicting cardiovascular 
outcomes. 

• All 5 found that home BP is a significant predictor, 
and 4/5 that it is stronger than office BP. 

• Other studies have shown that home BP predicts 
target organ damage better than office BP. 

• Patients who monitor their home BP may be 
more likely to take their medications regularly. 

                                                                  AHA-Hypertension 2008 



HBPM 

• Is more predictive of adverse 
outecome(stroke, ESRD) than office BP 
measurement. 

• Repeat every 3 months. 

 



Special populations who may benefit from 
Home Blood Pressure Monitoring 

• Elderly:  BP variability tends to be high, and 
white coat hypertension is common. 

• Diabetics:  Tight BP control is important and 
home monitoring may help achieve this. 

• Pregnancy:  The early detection of pre-
eclampsia might be facilitated by HBPM. 

• Chronic Kidney Disease:  BP may fluctuate a lot 
and home monitors help with management. 

• Children:  White coat hypertension occurs in 
children, and there are some data on normal 
home BP levels at different ages. 



• Measurement error 

 

• Small number of readings 

 

• Effects of recent activities 

 

• Expense & Inconvenience 

 

• White coat effect 

A Diagnosis of 
Hypertension 
exclusively on Physician readings is 
no loger acceptable 



Prospective Studies Showing that Home BP 
Predicts CV Morbidity Better than Clinic BP 

Author           Year      Population         N                  Comments 

Imai                  1996        Population      1789             ABP & HBP predict, not CBP 

Bobrie          2004        Treated 4939        HBP predicts, not CBP 

Sega                 2005        Population        2051            HBP predicts better than CBP 



Prospective Studies Showing that Home BP 
Predicts CV Morbidity Better than Clinic BP 

Author           Year      Population         N                  Comments 

Imai                  1996        Population      1789             ABP & HBP predict, not CBP 

Bobrie          2004        Treated 4939        HBP predicts, not CBP 

Sega                 2005        Population        2051            HBP predicts better than CBP 



Form for reporting 7-day HBPM. 
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Cuffless BP devices should not be used for the evaluation or 
management of hypertension in clinical practice. 





 Classification of Hypertension Based on Office 

Blood Pressure Current Guidelines 



Corresponding values of SBP/DBP for clinic, 
HBPM, daytime, nighttime, and 24-hour ABPM 

measurements 
 



Goal blood pressure thresholds from different 
society guidelines according to underlying 

comorbidity 



Goal blood pressure according to baseline risk 
for cardiovascular disease and method of 

measuring blood pressure 
































