
Home Blood Pressure Monitoring 



• Home blood pressure monitoring (HBPM) is an easy and 
standardized tool to measure BP at home 

 

• Recommended by several national and international 
guidelines to obtain reliable BP values. 

 

• It is a useful and dependable measure of BP, which can add 
information to the more common and standardized 
methods 

Bonafini S et al. Blood Press. 2015 Dec;24(6):325-32. 

Introduction 



Out-of-office BP assessment:  2 forms 
 

▫ Self (or home) BP measurement (SBPM) and  

▫ Ambulatory BP monitoring (ABPM) 

Palatini P et al. Hypertension. 2012 Jan;59(1):2-4. 



 Home(Self) BP measurement (HBPM) 

HMBP is defined as the regular measurement of blood 

pressure by the patient outside the clinical setting at home. 

 

Bonafini S et al. Blood Press. 2015 Dec;24(6):325-32. 



The Advantage of Home Blood Pressure Monitoring 

• Multiple measurements of BP in different days, weeks or months 

• Measurements are made in individual’s usual environment. 

• Good Reproducibility 

• Can detect the white-coat and masked hypertension 

• Improvement of compliance to drug treatment 

• Relatively low cost 
 

• Correlates with hypertension-induced target organ damage and 
predicts the risk of CV events better than office BP.  

 

 
Sharman JE et al. J Hypertens. 2015 Sep;33(9):1721-8.  





Home BP Monitors 

Types of monitors: 

 

▫ Manual BP Monitors 

 Aneroid  

 Column Monitors 

 

▫ Digital BP Monitors 

 Oscillatory Devices 

 

 

 

 
Parati  G et al. Hypertens. 2008 Aug;26(8):1505-26. 
Parati G et al. J Hum Hypertens. 2010 Dec;24(12):779-85. 



Mercury-column sphygmomanometers 

National Clinical Guideline Centre (UK). 2011 Aug, No. 127 

• Used for the traditional BP measurement. 
 

• Reliable and provides the reference standard 
for indirect measurement.  
 

• Disadvantage:  

▫ Bulky, fragile and safety & economic 
concerns about the toxic effects of mercury 

 

• Non-mercury devices : 
▫ Operate in a similar way to the traditional mercury 

column 
 

▫ Provide a suitable alternative to mercury devices 
when manual auscultation is required to measure BP 

 



Aneroid manometers 

Aneroid manometers also require  

• Skill by the patient 

 

• Training by the physician,  

 

• They can become inaccurate with use.  
 

 

• For these reasons, these devices are also not 
recommended for routine use. 

Parati  G et al. Hypertens. 2008 Aug;26(8):1505-26. 
Parati G et al. J Hum Hypertens. 2010 Dec;24(12):779-85. 



Digital BP Monitors 

• Currently available automated and 

semiautomated HBPM devices use the 

oscillometric technique.  

 

• Popular with patients mainly because of 

simplicity of use.  

 

Singh V et al. e-Journal of Cardiology Practice. 2015 Feb; 13(13). 



 Fully automated monitors that use the brachial artery for measurements 
are the most reliable. 

 

 Devices must  have passed a minimum B grade for both systolic and 
diastolic measurements for the revised British Hypertension society 
protocol or pass the accepted criteria of the ESH International Protocol 
,ESH International Protocol   

 

 Documentation can be improved if patients use monitors capable of 
printing and storing readings. 

 

 Oscillometric devices may not work well with patients who have atrial 
fibrillation or other arrhythmias. 

 

 Patients monitor should be checked against mercury 
sphygmomanometer. 

Devices for HBPM: Validation 

Singh V et al. e-Journal of Cardiology Practice. 2015 Feb; 13(13) 
http://www.bhsoc.org/bp-monitors/bp-monitors/ accessed on  7 October  2015. 
 

http://www.bhsoc.org/bp-monitors/bp-monitors/
http://www.bhsoc.org/bp-monitors/bp-monitors/
http://www.bhsoc.org/bp-monitors/bp-monitors/
http://www.bhsoc.org/bp-monitors/bp-monitors/
http://www.bhsoc.org/bp-monitors/bp-monitors/


Devices for HBPM: selection 

• Auscultatory (aneroid or mercury) devices not recommended 
for home monitoring except under specific circumstances (e.g. 
arrhythmia) 
 

•  Finger cuff devices not recommended 
 

•  Wrist cuff devices not recommended 
 

•  Only validated semi-automated oscillometric arm cuff devices 
are recommended 
 

•  Optional small and large adult cuffs should be available 

AHA Recommendation 2014  
Parati  J et al. Hypertens. 2008 Aug;26(8):1505-26. 
Parati G et al. J Hum Hypertens. 2010 Dec;24(12):779-85. 



Measurement 



Do’s and Don’t 

AHA Recommendation http://www.heart.org/ 
National Clinical Guideline Centre (UK). 2011 Aug, No. 127 
Parati G et al. J Hum Hypertens. 2010 Dec;24(12):779-85. 



Parati et al. Hypertension. 2009;54:181-187 





NICE Recommendation  

 NICE recommend that if the clinic BP ≥ 140/90 mmHg, 24hour 
ambulatory BP monitoring should be offered to confirm the diagnosis of 
hypertension.  

 

▫ Home BP measurement may be used to confirm diagnosis if ambulatory 
BP monitoring is unsuitable 

 
 

▫ Take at least two measurements/day during the day and use the 
average. Use average of at least 14 measurements. 

 
 

▫ Record BP twice daily in the morning and evening for ≥ 4 days (ideally 7 
days) discard first day’s measurements) 

 

National Clinical Guideline Centre (UK). 2011 Aug, No. 127. 



The upper limit of normal for home pressure is  135/85 mm Hg.  

This corresponds to an office blood pressure of 140/90 mmHg 
 

National Clinical Guideline Centre (UK). 2011 Aug, No. 127. 



2013 ESH/ESC Guidelines. Eur Heart J. 2013 Jul;34(28):2159-219 





•  There are a number of common patient characteristics 
that predict the home-clinic BP difference, in particular for 
people with masked hypertension.  

Sheppard JP et al.  Am J Hypertens. 2015 Sep 22. pii: hpv157. 



 

 

•  HBPM encourages patient-centered care and improves BP 

control and patient outcomes.  

Breaux-Shropshire TL et al. Integr Blood Press Control. 2015; 8: 43–49. 



• Home BP remained a significant predictor of CV events and 
mortality. 

 

• It is an important prognostic variable over and above that 
of office BP. 

Ward AM et al. J Hypertens. 2012 Mar;30(3):449-56. 



 

• Compared with clinic BP monitoring alone, home BP 

monitoring has the potential to overcome therapeutic 

inertia and lead to a small but significant reduction in 

systolic and diastolic BP.  

 

 

 Agarwal R et al. Hypertension. 2011;57:29-38 



• HBPM correlates better with target organ damage and 
cardiovascular mortality than office blood pressure 
measurement (OBPM). 

 

 

• It enables prediction of sustained hypertension in patients with 
borderline hypertension, and proves to be an appropriate tool 
for assessing drug efficacy.  

Verberk WJ et al. Vasc Health Risk Manag. 2007 Dec; 3(6): 959–966. 



 
Effect Of The Number Of Home BP 

Measurements On Stroke Prediction  
 

Ohkubo T.  et al., J Hypertens 2004; 22: 1099-1104  



Study 
No. of 

Subjects 

Home BP Schedule 

Outcome Days AM PM Total 
Ohasama 1789 28 1 0 28 Strokes and mortality predicted 

better by HBPM 

SHEAF 4939 4 3 3 24 CV morbidity and mortality 
predicted better by HBPM 

PAMELA 2051 1 1 1 2 CV and total mortality predicted 
better by HBPM 

Belgian 391 1 3 0 3 Combined CV events predicted 
better by HBPM 

Didima 662 3 2 2 12 CV events predicted by both HBPM 
and office BP 

Prospective Studies Relating Home BP and Office 
BP to Cardiovascular Events and Mortality 

Pickering TG et al. Hypertension. 2008 Jul;52(1):1-9 



Home Blood Pressure Monitoring – 
White Coat and Masked Hypertension 
 



Patterns of Blood Pressure 
 

• 4 patterns of BP based on 24-hour ambulatory BP 
monitoring and office BP readings, 4 patterns of BP  

individuals who have normal 
office and out-of-office BP 

individuals who 
have hypertension 
by both methods 

individuals who have office 
hypertension but normal 
out-of-office BP 

individuals who have out-of-office 
hypertension but normal office BP 



Masked Hypertension 

 Defined as normal clinic blood pressure (CBP) and 

elevated out-of-clinic BP assessed using either self 

monitoring of  BP by the patients at home (HBP) or 

ambulatory BP (ABP) monitoring. 

Stergiou GS et al. Am J Hypertens. 2005 Jun;18(6):772-8. 



• Occur in as many as 10% of the general population. 

 

•  Prevalence of MH vary from 8 to 48% depending on the 
study methods and population. 
 

 

• MH is not diagnosed by routine medical examinations, 
carries an adverse prognosis, both in terms of increased 
target organ damage and CV events.  

Masked Hypertension  (MH) 

Pickering  TG et al. Hypertension Research 2007. 30; 479–488 



Possible characteristics of individuals with 
masked hypertension 

Possible characteristics include: 
▫ relatively young 
▫ age,  
▫ male sex,  
▫ stress or  
▫ increased physical activity during the daytime, and  
▫ smoking or alcohol habits. 

 
• Masked hypertension has also been described in treated 

hypertensive patients and in children, in whom it may be a 
precursor of sustained hypertension.  

Pickering  TG et al. Hypertension Research 2007. 30; 479–488 



Prevalence of Masked Hypertension in 
Various Studies 

• The available information in the population-based studies 

is disturbing.. 

Pickering  TG et al. Hypertension Research 2007. 30; 479–488 



Implications 

 

• Masked Hypertension existence strengthens the case for 

recommending home blood pressure monitoring as part of the 

routine care of hypertensive patients. 

 

Pickering  TG et al. Hypertension Research 2007. 30; 479–488 





• White coat hypertension is defined by at least three separate 

clinic-based measurements >140/90 mmHg and at least two 

non-clinic-based measurements <140/90 mmHg  in the 

absence of any evidence of target organ damage when their 

blood pressure is measured. 

 
 

• A Condition where a patient's feeling of anxiety in a medical 

environment results in an abnormally high reading 

 
 

 

White-coat Hypertension 

Alwan H et al. PLoS One. 2014 Mar 24;9(3):e92522. 
Harrison's Principles of Internal Medicine 19th ed. New York: McGraw Hill Professional; 2015  

  



• Individuals with white coat hypertension are also at increased risk for 
developing sustained hypertension. 
 
 

• White Coat Hypertension (WCH) is reported to occur in as many as 
15% to 30% of the population. 
 
 

• The size of white coat effect in individuals can vary over time and a 
small proportion (4%) may demonstrate atypical very high clinic 
readings 

Alwan H et al. PLoS One. 2014 Mar 24;9(3):e92522. 
National Clinical Guideline Centre (UK). 2011 Aug, No. 127.  

White-coat Hypertension 



 
 

Patients Distribution according to Clinic 
and Home SBP in the Pamela* Study  
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Sega R et al. Circulation. 2001; 104: 1385-1392 *Pressioni Arteriose Monitorate E Loro Associazioni (PAMELA) 



Determinants of white-coat HT 

• The self-measured 

white-coat 

Hypertension was 

greater than the 

ambulatory white-

coat hypertension 

Den Hond E et al. Blood Press Monit. 2003 Feb;8(1):37-40. *Treatment of Hypertension Based on Home or Office Blood Pressure (THOP) study 



• The prevalence of WCH increases three-fold with treatment as a result 

of fewer patients having sustained hypertension.  

 

• Thus, out-of-office BP monitoring especially among treated 

hypertensive patients is necessary to provide better assessment of 

overall BP and response to treatment 

Agarwal R et al. J Am Soc Hypertens. 2013 May-Jun;7(3):236-43.  





Summary and Conclusions 
• Patients who monitor their BP‘ at home’ have a lower 

‘clinic’ BP compared to those whose BP is monitored in 

the healthcare system 

 

• A greater proportion of them also achieve BP targets 

when assessed ‘in the clinic’ 



• Greater direct involvement of the patient in his/her own 

care might be beneficial through greater awareness, 

motivation, concordance etc 

 

• Home blood pressure measurement can be used as an 

adjunctive practice to help patients manage their 

hypertension more effectively 

 

Summary and Conclusions 



Thank You 


