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The discovery of blood pressure was more important than the discovery of blood.



Blood pressure is discovered.
• THE YEAR IS 1733 and the Enlightenment is in full force in  

England.
• Philosophers dream of a brighter age and scientists scramble to

organize and establish their ranks amongst the new order of  
scientific academies.

• Cambridge scholar Stephen Hales calms an adolescent horse  
he's laid down on its side.

• He looks to his assistant and gives him the go-ahead.
• Complying with Stephen's request, the assistant proceeds to

connect a 9 foot glass tube to a bypass Stephen had inserted  
into the crural artery of the horse's thigh.

• The connection had been made!
• The assistant points the glass tube vertical towards the sky.
• Stephen releases a tie.
• They both watch in anticipation as the warm blood of the  

horse's artery enters and climbs the walls of the glass tube.
• The blood quickly rises reaching a height of 8 feet 3 inches above  

the horse.
• Suddenly the blood level starts rising and falling about 3 inches

in a continuous periodic nature that appears to be in synchrony  
with each of the horse's heart beats.
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K. N
arita, S. Hoshide, and K. Kario, Hypertens. Res., vol. 46, no. 4, pp. 950–958, 2023.
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Blood pressure variability — A new target for the prevention of cardiovascular diseases. Blood pressure (BP) variability can 
be classified in terms of the time course. BP variability has a variety of mechanisms, and a detailed evaluation of these 
mechanisms is synonymous with assessing a patient’s risk of cardiovascular disease. The development of new assessments 
and interventions for BP variability may be useful for the prevention of cardiovascular disease events

K. N
arita, S. Hoshide, and K. Kario, Hypertens. Res., vol. 46, no. 4, pp. 950–958, 2023.
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Seasonal variation of BP and 
its effect on cardiovascular 
risk. The incidence of 
cardiovascular disease is 
widely recognized to be 
higher in winter than other 
seasons. In winter, cold 
exposure induces BP 
increases, especially in the 
morning. The mechanisms of 
this phenomenon involve 
cold temperature, 
vasoconstriction, shivering, 
and other factors. In contrast, 
nocturnal blood pressure 
often increases in the 
Summer.

K. Narita, S. Hoshide, and K. Kario, Hypertens. Res., vol. 46, no. 4, pp. 950–958, 2023.
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Blood pressure variability 
and cardiovascular disease 
risk -The resonance 
hypothesis of blood 
pressure surges. BP 
variability is related to 
progression from 
prehypertension to 
hypertension, and BP 
variability is worse in 
individuals with increased 
arterial stiffness and 
cardiovascular risk. Elevated 
BP variability is also 
considered an event trigger 
of cardiovascular disease

K. Narita, S. Hoshide, and K. Kario, Hypertens. Res., vol. 46, no. 4, pp. 950–958, 2023.
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Different dimensions of intra-subject blood pressure variability. 
BP value for each subject is a function (f)  of 
1. subject’s current status -profile
2. time of measurement 
3. arterial site of measurement.
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Classification of blood pressure variability (BPV) based on temporal frame of reference. Key features of 
measurement methodology are summarized for each BPV subtype. ‘‘Overall’’ variability indicates total 
variance, including all components of BPV over a given time window.

G
. Paratiet al., J. Hypertens., vol. 41, no. 4, pp. 527–544, Apr. 2023.



13G. Parati et al., J. Hypertens., vol. 41, no. 4, pp. 527–544, Apr. 2023.
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Main BPV indices. BPV, blood pressure variability

G. Parati et al., J. Hypertens., vol. 41, no. 4, pp. 527–544, Apr. 2023.
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Impact of 
pharmacokinetic and 
pharmacodynamic
features of 
antihypertensive drugs 
on BPV. BPV, blood 
pressure variability.

G. Parati et al., J. Hypertens., vol. 41, no. 4, pp. 527–544, Apr. 2023.
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. Paratiet al., J. Hypertens., vol. 41, no. 4, pp. 527–544, Apr. 2023.
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27K. Kario, N. Tomitani, T. Fujiwara, Y. Okawara, H. Kanegae, and S. Hoshide, Hypertens. Res., pp. 1–11, Apr. 2023.
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Cumulative incidence of stroke 
events by average peak home 
systolic blood pressure quintile 
(mean follow-up 6.2 ± 3.8 years; 
26,205 person-years). Average 
peak home systolic blood 
pressure was calculated using 
both morning and evening home 
systolic blood pressure values (A), 
only morning home systolic blood 
pressure values (B), and only 
evening home systolic blood 
pressure values (C). Q indicates 
quartile; SBP systolic blood 
pressure

K. Kario, N. Tomitani, T. Fujiwara, Y. Okawara, H. Kanegae, and S. Hoshide, Hypertens. Res., pp. 1–11, Apr. 2023.
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Cumulative incidence of stroke 
events by average peak home 
systolic blood pressure quintile, 
stratified by age or history of 
atherosclerotic cardiovascular 
disease. Average peak home 
systolic blood pressure was 
calculated using both morning 
and evening home systolic blood 
pressure values. ASCVD 
indicates atherosclerotic 
cardiovascular events (stroke 
and coronary artery disease); Q 
quartile, SBP systolic blood 
pressure

K. Kario, N. Tomitani, T. Fujiwara, Y. Okawara, H. Kanegae, and S. Hoshide, Hypertens. Res., pp. 1–11, Apr. 2023.
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Thank you
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