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Population-Based Strategy
SBP Distributions

Before
Intervention

After
Intervention

Reduction in SBP
mmHg

2
3
5

Reduction 
in BP

% Reduction in Mortality
Stroke CHD Total

–6 –4 –3
–8 –5 –4
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Mean Systolic Blood Pressure (SBP) by Time Period
NHANES I-IV

TABLE 1

YEAR SBP (Hg)

1960-62 131 mm

1971-74 129 mm

1976-81 126 mm

1988-91 119 mm

1988-94 121 mm

1999-04 123 mm

2001-08 122 mm

©2013 American Heart Association, Inc. All rights reserved. Unauthorized use prohibited. 9
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Mean and 90th Percentile Systolic Blood Pressure 
by Time Period and Age Group

Median 90th Percentile Median 90th Percentile Median 90th Percentile

1960-1962 119 mmHg 137 mmHg 127 mmHg 155 mmHg 148 mmHg 188 mmHg

2001-2008 113 mmHg 126 mmHg 118 mmHg 138 mmHg 129 mmHg 156 mmHg

18 – 29 years 30 – 59 years 60 – 74 years

Lackland DT, Beilin LJ, Campbell NRC, Jaffe MG, Orias M, Ram CV, Weber MA, Zhang XH; World 
Hypertension League. Global Implications of Blood Pressure Thresholds and Targets: Guideline 
Conversations From the World Hypertension League. Hypertension. 2018 Jun;71(6):985-987
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Age-Adjusted Death Rates for Cerebrovascular 

Disease by Year—United States, 1900-2010

©2013 American Heart Association, Inc. 
All rights reserved. Unauthorized use 
prohibited.
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Diseases were classified to the International Classification of Disease codes in use 
at the time the deaths were reported. 

Rates per 100,000 population, 
standardized to the U.S. 2000 standard 
population

Stroke. 45(1):315-53, 2014 
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Circulation. 2020;142:00–00. DOI: 10.1161/CIRCULATIONAHA.120.048063
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Shift in Systolic Blood Pressure Distribution 1960-
2005



Changes in Systolic Blood Pressure by Age Strata 
1960-2005
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Clinical Implications

• The clinical strategies of high BP detection, treatment, 
and control implemented in the later part of the last 
century are effective in all patients 

• Primordial and primary prevention activities 
implemented at the clinical setting can have impact on 
BP levels.

• Early detection of hypertension using proper BP 
measurement and prompt appropriate treatment can be 
effective in high BP control for all patients regardless of 
population social determinants.
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Actuaries Report

VA Trials
JNC I

JNC II

JNC III

JNC IV

JNC V

JNC VI

JNC 7

Lackland DT, Beilin LJ, Campbell NRC, Jaffe MG, Orias M, Ram CV, Weber MA, Zhang XH; World Hypertension League. 
Global Implications of Blood Pressure Thresholds and Targets: Guideline Conversations From the World Hypertension 
League. Hypertension. 2018 Jun;71(6):985-987



N Engl J Med 2021;384:1921-30



Lia Leitão. Stroke. Intensive Blood Pressure Treatment Reduced Stroke Risk in Patients With Albuminuria in 
the SPRINT Trial, Volume: 50, Issue: 12, Pages: 3639-3642, DOI: (10.1161/STROKEAHA.119.026316) 
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SPRINT TRIAL

• Among patients at high risk for cardiovascular events but 
without diabetes, targeting a systolic blood pressure of 
less than 120 mm Hg, as compared with less than 140 
mm Hg, resulted in lower rates of fatal and nonfatal 
major cardiovascular events and death from any cause, 
although significantly higher rates of some adverse events 
were observed in the intensive-treatment group. 
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From: Effect of Standard vs Intensive Blood Pressure Control on the Risk of Recurrent Stroke: A Randomized 
Clinical Trial and Meta-analysis

JAMA Neurol. 2019;76(11):1309-1318. doi:10.1001/jamaneurol.2019.2167

Cumulative Incidence of Stroke by Randomized GroupsStroke is a composite of ischemic stroke and intracerebral hemorrhage.

Figure Legend: 



21

Copyright 2019 American Medical Association. All Rights Reserved.

From: Effect of Standard vs Intensive Blood Pressure Control on the Risk of Recurrent Stroke: A Randomized 
Clinical Trial and Meta-analysis

JAMA Neurol. 2019;76(11):1309-1318. doi:10.1001/jamaneurol.2019.2167

Effects of Intensive Blood Pressure Lowering on Recurrent Stroke in a Meta-analysis of Randomized Clinical TrialsBoxes and 
horizontal lines represent relative risks and 95% CIs for each trial. The size of boxes is proportional to the inverse variance.
Diamonds show the 95% CIs for pooled estimates of effect and are centered on the pooled relative risk. PAST-BP indicates 
Prevention After Stroke–Blood Pressure; PODCAST, Prevention of Decline in Cognition After Stroke Trial; RESPECT, Recurrent 
Stroke Prevention Clinical Outcome; and SPS3, Secondary Prevention of Small Subcortical Strokes.

Figure Legend: 



Changes in BP Categories from JNC7 to 
the New Guideline

SBP DBP JNC7 2017 ACC/AHA
<120 and <80 Normal BP

120–129 and <80 Prehypertension
130–139 or 80–89 Prehypertension
140–159 or 90-99 Stage 1 hypertension

≥160 or ≥100 Stage 2 hypertension
The categorization of BP should be based on the average of ≥ 2 readings on ≥ 2 occasions following a 
standardized protocol.



Changes in BP Categories from JNC7 to 
the New Guideline

SBP DBP JNC7 2017 ACC/AHA
<120 and <80 Normal BP Normal BP

120–129 and <80 Prehypertension Elevated BP
130–139 or 80–89 Prehypertension Stage 1 hypertension
140–159 or 90-99 Stage 1 hypertension Stage 2 hypertension

≥160 or ≥100 Stage 2 hypertension Stage 2 hypertension
The categorization of BP should be based on the average of ≥ 2 readings on ≥ 2 occasions following a 
standardized protocol.



Distribution of US adults into BP Categories – NHANES 2011-2014

Prevalence of hypertension: 45.6%

Muntner et. al., Journal of the American College of Cardiology 2017 (in press)
Muntner, et. al., Circulation 2017 (in press)


Chart1

		<120/80

		120-129/<80

		130-139/80-89

		>=140/90

		Antihypertensive medication use



Series 1

0.423

0.121

0.137

0.077

0.241



Sheet1

				Series 1		Column1		Column2

		<120/80		0.423

		120-129/<80		0.121

		130-139/80-89		0.137

		>=140/90		0.077

		Antihypertensive medication use		0.241
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The categorization of BP should be based on the average of ≥ 2 readings on ≥ 2 occasions following a 
standardized protocol.
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The categorization of BP should be based on the average of ≥ 2 readings on ≥ 2 occasions following a 
standardized protocol.

• SBP <130 and <80 mm Hg
• Don’t treat

• SBP ≥130-140 or DBP ≥80-90 mm Hg
• Treat if any of the following:

• History of CVD, DM, or CKD
• 10 yr risk of CVD ≥ 10% using the Pooled 

Cohort equations
• Age ≥65 years and SBP ≥130

• SBP ≥140 or DBP ≥ 90, mm Hg
• Treat all

Treatment initiation is based BP levels and 
CVD risk
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The categorization of BP should be based on the average of ≥ 2 readings on ≥ 2 occasions following a 
standardized protocol.

TREATING HIGH RISK ADULTS RESULTS IN LARGER 
ABSOLUTE CVD RISK REDUCTION WITH SIMILAR RRR
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JAMA. 2013;310(7):699-705. 
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Falling CV Morbidity and Mortality -
KPNC
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• 30% 
reduction in 

mortality from 
CVD

• 42% 
reduction in 

mortality from 
stroke

•

Sidney S, Jaffe M, Nguyen-Hyunha M, Kushi L, Young J, Sorel M, Selby J, Go A.  Closing the Gap Between Cardiovascular and 
Cancer Mortality in an Integrated Health Care Delivery System, 2000-2008: The Kaiser Permanente Experience. Circulation 
2011; 124: A13610



Global Hearts Iinitiative technical package for 
CVD management 

• Health lifestyle 
• Evidence based Treatment 
• Access to medicine and technology 
• Risk Based management 
• Team base care 
• System monitoring 
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Stroke and 
Salt intake 
• BMJ 2009;339:b4567
• doi:10.1136/bmj.b4567





A. 2680mg
B. 725 mg
C. 1130 mg
D. 2060 mg

How much sodium is in a Chicken Cesar Salad at the 
Costco Food Court?



A. 1500 mg
B. 7900 mg
C. 2700 mg
D. 4300 mg

How much sodium is an order of PF Chang’s, double 
pan fried noodles with pork?



3 servings 
2910 mg Sodium
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