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Abstract

IMPORTANCE—The Systolic Blood Pressure Intervention Trial (SPRINT) demonstrated the 

benefit of lowering systolic blood pressure (SBP) to 120 mm Hg, yet other trials, such as Heart 

Outcomes Prevention Evaluation–3 (HOPE-3), did not find consistent benefit. How to incorporate 

these results into the treatment of those with elevated SBP in the general population is not clear.

OBJECTIVES—To assess the representativeness of SPRINT and HOPE-3 relative to patients in 

the United States and to explore the cardiovascular disease (CVD) risk profiles of various 

populations with elevated SBP.

DESIGN, SETTING, AND PARTICIPANTS—The study examined data from nonpregnant 

adults aged 20 to 79 years participating in the 2007–2012 National Health and Nutrition 

Examination Survey (NHANES) who had complete data available (n = 14 142), representing 

206.9 million US adults. The study was performed from October 1, 2015, to August 2, 2016.

MAIN OUTCOMES AND MEASURES—The study estimated the number and characteristics of 

adults with SBP of 120 mm Hg or higher, including SPRINT and HOPE-3 eligibility, and 

estimated who may have newly required treatment initiation or intensification if various trial or 

risk-based criteria were applied.
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RESULTS—NHANES included completed clinical evaluations from mobile examination centers 

on 15 974 adults aged 20 to 79 years (mean [SD] age, 45.9 [15.5] years). The study excluded 182 

pregnant women and 1650 adults in whom CVD risk data were unavailable, leaving a final study 

population of 14 142 (50.5% women [95% CI, 49.6%–51.3%] and 49.5% men [95% CI, 48.6%–

50.4%]). An estimated 53.3 million untreated and 19.8 million treated US adults have an SBP in 

the diagnostic and treatment gray zone (120–139 mm Hg), a small proportion of whom would 

have been eligible for SPRINT (5.4% untreated, 13.9% treated) or HOPE-3 (13.9% treated, 1.7% 

untreated). Even among those with prior CVD or high risk of CVD and elevated SBP (120–139 

mm Hg), only a few would have qualified for SPRINT (27.0% and 21.9% of untreated and treated 

patients, respectively) or HOPE-3 (10.6% and 2.1% of untreated and treated, respectively). If 

blood pressure treatment recommendations were extended to adults with an SBP between 120 and 

139 mm Hg, as well as prior CVD or CVD risk of 15% or higher, then 5.8 million untreated adults 

would be reclassified as treatment eligible; furthermore, 8.5 million treated patients would require 

medication intensification.

CONCLUSIONS AND RELEVANCE—Millions of US adults have elevated SBP and high CVD 

risk, most of whom would not have been eligible for SPRINT. Until more definitive evidence 

becomes available, clinicians should consider a management paradigm based on CVD risk in 

addition to blood pressure measurements.

High blood pressure (BP), or hypertension, is a well-established risk factor for 

cardiovascular disease (CVD), but the particular systolic BP (SBP) that signals the need for 

treatment initiation and SBP treatment goals remains uncertain. Epidemiologic data support 

a near-continuous association between SBP and an increased risk of stroke and CVD down 

to an SBP of 115 mm Hg,1 but a meta-analysis2 of prior randomized clinical trials found 

mixed results, revealing benefit below an SBP of 130 mm Hg. Consequently, the USBP 

guidelines have defined systolic hypertension based on an SBP of 140 mm Hg or higher and 

generally focused treatment targets on BP measurement alone.3,4 This approach contrasts 

with current lipid guidelines that determine treatment eligibility and intensity based on a 

patient’s overall CVD risk.5

Results from the Systolic Blood Pressure Intervention Trial (SPRINT) challenged prior 

hypertension treatment goals. SPRINT randomized adults with CVD and high risk of CVD 

to intensive (<120 mm Hg) vs standard (<140 mm Hg) SBP targets.6 Patients randomized to 

intensive therapy experienced a 25% reduction in CVD events and lower overall mortality. 

SPRINT’s findings differ from other trials,7–9 such as Heart Outcomes Prevention 

Evaluation–3 (HOPE-3), which sought to modestly lower SBP in patients at intermediate 

risk of CVD but reported nosignificant intervention benefit except among adults with 

baseline SBPs above 143.5 mm Hg.10

Reconciling the discordance between SPRINT and other intervention trials, such as 

HOPE-3, has created a dilemma for practicing clinicians. Which patients should be 

diagnosed as having and treated for hypertension and, once treated, to what target goal? 

Because SPRINT provides the most compelling evidence to date for more aggressive 

intervention, one approach would be to apply diagnostic and treatment strategies only to 

patients who met SPRINT eligibility criteria and avoid intensive goals for patients more 
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closely matching HOPE-3 criteria. However, the SPRINT and HOPE-3 inclusion criteria are 

complex, somewhat overlapping, and only address a few patients with elevated BP.11

Using data from the National Health and Nutrition Examination Survey (NHANES), we 

evaluated several population based implications of hypertension diagnosis and management 

by ( 1) determining the number of US adults in the diagnostic and therapeutic gray zone (ie, 

SBP ≥120 mm Hg [the intensive target in SPRINT] but <140 mm Hg); (2) evaluating 

characteristics of patients with treated and untreated elevated BP as a function of their CVD 

risk profile; (3) comparing population-based estimates of SPRINT and HOPE-3 eligibility, 

the overlap of their inclusion criteria, the patient characteristics of those eligible, and the 

number of individuals at high risk for CVD who were not eligible for these trials; and (4) 

estimating how many patients would need treatment intensification or initiation if SPRINT 

thresholds were applied to US adults at highest risk for CVD.

Methods

We evaluated SBP in nonpregnant adults 20 years or older and younger than 80 years who 

completed a mobile examination center visit and were participating in the 2007–2012 

continuous NHANES. The study was performed from October 1, 2015, to August 2, 2016. 

NHANES survey data are available publically, and the survey has been approved by the 

National Center for Health Statistics Ethics Review Board. All participants provided written 

informed consent. NHANES analyses have been approved by the Duke University 

Institutional Review Board.

Blood pressures were measured by trained examiners; SBP was calculated by averaging up 

to 3 BP readings. The BP treatment status was determined by self-report. Medication type 

was defined by prescription review for those who reported taking prescription medications in 

the last 30 days. The BP medications were classified as aldosterone antagonists, angiotensin-

converting enzyme inhibitors, aldosterone receptor blockers, peripherally acting 

antiadrenergic agents, centrally acting antiadrenergic agents, long-acting nitrates, β-

blockers, calcium channel blockers, thiazide diuretics, nonthiazide diuretics, renin 

antagonists, and direct vasodilators. A patient’s number of medications was defined by the 

number of medication classes used. Possibly resistant hypertension was defined as taking 

medication from 3 or more medication classes, with at least 1 being a thiazide or nonthiazide 

diuretic. Laboratory data were measured on all participants regardless of fasting status. 

Diabetes was defined by self-report or a hemoglobin A1c level of 6.5% or higher (to convert 

to proportion of hemoglobin, multiply by 0.01). Smoking status was based on self-reported 

current cigarette use. Angina was defined by self report or positive result on the World 

Health Organization Rose angina questionnaire. Race was self-reported.

We calculated 10-year CVD risk estimates using pooled cohort equations12 for all patients 

free of CVD. We estimated the proportion and number of adults in the United States 

undergoing BP treatment and evaluated the distribution of SBP among those not undergoing 

treatment. To understand the magnitude of the gray zone (120–139 mm Hg), we estimated 

the number and characteristics of patients with an SBP of 140 mm Hg or higher and an SBP 

of 120 to 139 mm Hg by treatment status for all adults and adults at high risk for CVD or 
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with prevalent CVD. We considered patients high risk if they had a 10-year CVD risk of 

15% or higher, thereby paralleling the inclusion criteria for SPRINT, which defined high risk 

using a 15% Framingham risk score.13 Among adults in each BP group, we evaluated 

SPRINT and HOPE-3 eligibility as detailed in the eAppendix in the Supplement. The CVD 

prevalence and CVD risk distribution among adults in each BP category, stratified by 

treatment, was estimated.

To account for nonresponse and differential sampling in the survey design, we used 

NHANES survey weights per NHANES analytic guidelines.14 Participants missing data for 

BP, cholesterol level, diabetes, smoking status, or BP treatment were excluded to allow for 

calculation of CVD risk. Missing data were considered missing at random if no single 

variable was missing for more than 10%. Population totals were generated by applying 

national proportion estimates to the overall number represented by the mobile examination 

center subsample. Population estimates were generated to depict 206.9 million nonpregnant 

US adults representing the midpoint of NHANES 2007–2012.

Results

NHANES included completed clinical evaluations from mobile examination centers on 15 

974 adults aged 20 to 79 years. We excluded 182 pregnant women and 1650 adults in whom 

CVD risk data were unavailable, leaving a final study population of 14 142 (50.5% women 

[95% CI, 49.6%–51.3%] and 49.5% men [95% CI, 48.6%–50.4%], with a mean [SD] age of 

45.9 [15.5] years).

Magnitude of the Gray Area

Figure 1 shows the SBP distribution among those who were and were not taking BP-

lowering medication. On the basis of population extrapolations from the NHANES 

subsample, of the total 206.9 million US adults aged 20 to 79 years, 162.2 million (78.4%; 

95% CI, 77.0%–79.8%) were not taking medication; of these, 12.7 million (6.1% of US 

adults; 95% CI, 5.6%–6.7%) had an SBP of 140 mm Hg or higher, thereby traditionally 

classified as having untreated hypertension. An additional 53.3 million (25.8% of US adults; 

95% CI, 24.5%–27.1%) had an elevated SBP (120–139 mm Hg) and were not undergoing 

treatment, representing the gray area for treatment initiation.

Overall, an estimated 44.7 million (21.6% of US adults; 95% CI, 20.2%–23.0%) reported 

taking at least 1 BP-lowering medication; of these, 11.3 million (5.4% of US adults; 95% CI, 

5.0%–5.9%) had an SBP of 140 mm Hg or higher, therefore requiring medication 

intensification under traditional guidelines. In addition, there were 19.8 million undergoing 

BP treatment (9.6% of US adults; 95% CI, 8.8%–10.3%) with an SBP of 120 to 139 mm Hg 

who were potentially eligible for medication intensification if SPRINT treatment targets of 

less than 120 mm Hg were applied.

Characteristics of Adults With Elevated BP

Figure 2 shows the distribution of CVD risk profiles among US adults by BP category. As 

BP increased, the CVD risk and proportion of those with prior CVD increased markedly 

among treated and untreated adults. Among patients with an untreated SBP of 120 to 139 
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mm Hg, only 10.8% (95% CI, 9.4%–12.5%; n = 5.8 million) had high CVD risk (10-year 

CVD risk ≥15% or prior CVD) vs 76.7% (95% CI, 74.5%–78.7%; n = 40.9 million) with 

low risk (10-year risk <7.5%, the treatment threshold for current cholesterol guidelines5). In 

contrast, among those with an untreated SBP of 140 mm Hg or higher, 36.3% (95% CI, 

31.8%–41.1%; n = 4.6 million) had high CVD risk or prior CVD vs 44.5% (95% CI, 40.3%–

48.7%; n = 5.7 million) with low risk. Among those undergoing treatment (vs not), CVD 

risk estimates were higher for each BP category. For patients with an SBP of 120 to 139 mm 

Hg while receiving treatment, 37.3% (95% CI, 33.2%–41.6%; n = 7.4 million) had a low 10-

year risk profile (<7.5%), and 43.0% (95% CI, 39.6%–46.5; n = 8.5 million) had high CVD 

risk or prior CVD.

Table 1 and Table 2 give the clinical characteristics of adults aged 20 to 79 years with 

untreated and treated SBPs of 120 mm Hg or higher in the overall population and for those 

at high CVD risk (≥15% or prior CVD). Among all untreated adults aged 20 to 79 years, 

only 5.4% (95% CI, 4.5%–6.5%) with an SBP of 120 to 139 mm Hg would have been 

eligible for SPRINT and only 4.4% (95% CI, 3.6%–5.4%) for HOPE-3 (Table 1). Even 

among those with high CVD risk and an untreated SBP of 120 to 139 mm Hg, only a few 

would have been eligible for SPRINT (27.0%; 95% CI, 22.5%–32.0%) or HOPE-3 (10.6%; 

95% CI, 8.1%–13.8%). Similarly, relatively few high-risk adults undergoing BP treatment 

would have qualified for SPRINT: 21.9% (95% CI, 18.3%–26.1%) with an SBP of 120 to 

139 mm Hg and 36.3% (95% CI, 31.3%–41.6%) with an SBP of 140 mm Hg or higher 

(Table 2). Few high-risk adults undergoing treatment would have qualified for HOPE-3: 

2.1% (95% CI, 1.2%–3.8%) with an SBP of 120 to 139 mm Hg and 3.5% (95% CI, 1.9%–

6.6%) with an SBP of 140 mm Hg or higher.

SPRINT and HOPE-3: Population-Based Estimates and Overlap

Overall, 14.2% (95% CI, 13.1%–15.3%; n = 13.8 million) of adults with an untreated or a 

treated SBP of 120 mm Hg or higher would have been eligible for SPRINT and 4.5% (95% 

CI, 3.9%–5.1%; n = 4.3 million) for HOPE-3. There was overlap between trial eligibility. Of 

those with an SBP of 120 mm Hg or higher eligible for HOPE-3, 43.6% (95% CI, 37.3%–

50.1%; n = 1.9 million) would have also been eligible for SPRINT.

Table 3 gives the clinical characteristics of adults who would have been SPRINT and 

HOPE-3 eligible and those actually enrolled. Ten-year CVD risk estimates are similar 

between SPRINT-enrolled and SPRINT-eligible adults, but SPRINT-eligible adults were 

younger and had higher BPs than those enrolled. HOPE-eligible adults included more males 

with lower mean BPs and total cholesterol levels than those enrolled. SPRINT-eligible adults 

had higher mean 10-year CVD risk estimates than HOPE-3–eligible adults (18.1% and 

12.9%, respectively).

High-Risk Patients Who Were Not Trial Eligible

Of the estimated 26.0 million adults with prior CVD or CVD risk of 15% or greater and an 

SBP of 120 mm Hg or higher, 66.6% (95% CI, 64.2%–68.9; n = 17.3 million) would not 

have been SPRINT eligible; diabetes disqualified more than half of high-risk adults (54.4%; 

95% CI, 50.6%–58.2%), followed by prior stroke (16.8%; 95% CI, 14.6%–19.1%), age 
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older than 50 years (12.8%; 95% CI, 10.8%–15.0%), and congestive heart failure (12.0%; 

95% CI, 9.9%–14.5%).

Treatment Gaps and Potential for Intensification

Currently, 5.4% (95% CI, 5.0%–5.9%; n = 11.3 million) of US adults have an SBP of 140 

mm Hg or higher, are taking BP medication, and require treatment intensification; of these, 

21.9% (95% CI, 17.9%–26.5%) are already taking 3 or more medications (with at least 1 

being a diuretic) and may have resistant hypertension. In addition, 1.3% (95% CI, 1.1%–

1.6%; 2.8 million) of US adults have an SBP of 120 to 139 mm Hg, are currently undergoing 

BP treatment, and would have been SPRINT eligible; of these, 18.9% (95% CI, 13.4%–

26.0%) are already taking 3 or more medications (with at least 1 being a diuretic). If we 

moved hypertension treatment targets to 120 mm Hg for patients with prior CVD and/or at 

high risk of CVD (≥15% 10-year atherosclerotic CVD risk), then an additional 3.2% (95% 

CI, 2.8%–3.6%; n = 6.6 million) of the US population would require treatment 

intensification; of these, 27.2% (95% CI, 22.8%–32.2%) may have resistant hypertension.

Discussion

SPRINT provides the most compelling evidence to date that more intensive SBP targets can 

reduce CVD events and all-cause mortality in adults with an elevated SBP who are at high 

risk for CVD. Nonetheless, it remains unclear how broadly the results of SPRINT can and 

should be applied in community practice.

The study had several important discoveries. First, there are huge public health implications 

surrounding how to define and treat hypertension. More than 53 million US adults with an 

elevated SBP (120–139 mm Hg) are not being treated, and nearly 20 million US adults are 

undergoing treatment but still have a modestly elevated SBP (120–139 mm Hg); these 

patients are in an uncertain diagnostic and therapeutic gray zone but represent a substantial 

portion of those potentially at risk for CVD morbidity. Priorwork15 has found that more than 

half of excess CVD deaths occur in adults with an SBP of 120 to 139 mm Hg. Attempts to 

lower BP via medication dosages do not fully mitigate CVD risk in those with elevated BP, 

highlighting the importance of hypertension prevention.16 Second, exclusive use of SPRINT 

inclusion and exclusion criteria to define those likely to benefit from more intensive BP 

control may not be an ideal approach; this strategy may overemphasize the clinical relevance 

of certain enrollment criteria. Third, there is a difference between patients who appear 

SPRINT eligible and who SPRINT actually enrolled. Fourth, there is some overlap in trial 

inclusion criteria for SPRINT (a positive study) and HOPE-3 (a neutral one in adults with 

normal starting BPs). Fifth, and perhaps most important, most patients with an elevated SBP 

would not have qualified for SPRINT; many of them were high risk and, therefore, may have 

benefitted from more intensive treatment.

Recent trials call into question keeping an SBP goal of less than 140 mm Hg in groups 

excluded from SPRINT. For example, adults with diabetes were originally excluded from 

SPRINT because the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial did 

not find an intensive BP-lowering strategy to be beneficial (hazard ratio, 0.9; 95% CI, 0.75–

1.07). Nonetheless, recent long-term follow-up (8.8 years) of ACCORD reveals a 

Navar et al. Page 6

JAMA Cardiol. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



statistically significant benefit to intensive BP targets in patients randomized to the standard 

glycemic therapy arm.17 Similarly, the Secondary Prevention of Small Subcortical Strokes 

study,18 which was not completed at the time of SPRINT enrollment, has since found that 

lower SBP targets in those with prior stroke may reduce the risk of recurrent stroke.

Because applying clinical trial findings to community practice is challenging, we propose 

that clinicians consider an individual patient’s CVD risk profile instead of relying on BP 

measurement alone. Such a risk-based strategy is consistent with current cholesterol 

treatment guidelines5 and encourages approaching hypertension control as part of an overall 

CVD risk reduction strategy. As a meta-analysis19 of clinical trials has demonstrated, if the 

relative benefits of intensive BP lowering are generally constant across the CVD-risk 

spectrum, then absolute risk reduction is greatest in those with the highest CVD risk and 

perhaps the most to gain from more intensive treatment.

Although a risk-based hypertension treatment strategy seems reasonable, optimal treatment 

goals have not been validated by randomized intervention trials and will need to be 

individualized. Relative to HOPE-3, patients in SPRINT had significantly higher CVD risk 

profiles and event rates. Consequently, patients with elevated SBP, as well as prior CVD or a 

10-year CVD risk profile of 15% or higher, should first be considered for an intensive 

intervention. Moving forward, other cut points for initiating treatment goals could be 

considered for specific groups. For example, some have questioned aggressive BP control in 

frail or elderly populations; however, a recent secondary analysis of SPRINT found the 

benefits of intensive SBP goals to be similar or greater in older (vs younger) patients and in 

those with frailty (vs without).20 Nevertheless, patients who received intensive BP 

management in SPRINT required more medications and had slightly greater risk for 

hypotension and other adverse effects.

Younger adults with a high BP and even several other cardiovascular risk factors rarely have 

a 10-year risk of 15% or greater but often have high lifetime CVD risk; therefore, selecting 

treatment goals based on 10-year CVD risk alone may not be ideal. Studies21–23 have found 

that prolonged exposure to an elevated SBP (120–139 mm Hg) in early adulthood increases 

the long-term risk of CVD; thus, one could consider using a lower 10-year CVD risk profile 

or calculate the patient’s lifetime risk. Future trials should explore the possible long-term 

benefits of treating younger patients with an SBP of 120 to 139 mm Hg.

Regardless of which treatment threshold is applied, the data demonstrate the enormous need 

for better BP control at the population level. Even at the current SBP treatment goal of less 

than 140 mm Hg, 11.6% of all US adults taking medication have uncontrolled hypertension, 

including 25.2% currently undergoing treatment and 6.1% not taking any medication despite 

having SBPs of 140 mm Hg or higher. Fortunately, there appears to be room for tighter BP 

control among those currently undergoing BP therapy, regardless of how low the BP goals 

are set. Among patients currently treated whose SBP is 120 mm Hg or higher, most are 

taking fewer than 3 medications or are not taking a diuretic; therefore, these patients have 

room for treatment intensification.
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The study has several technical limitations. First, NHANES relies on BP measurements 

taken at a mobile examination center, whereas a clinical hypertension diagnosis requires 2 

measurements at different time points. Second, data for estimating CVD risk were missing 

for approximately 10% of the population (ie, approximately 20 million US adults). Third, 

we were unable to apply the exact technical specifications used in SPRINT and HOPE-3 to 

determine eligibility (eg, HOPE-3 used waist to hip ratio to define obesity, where as we used 

body mass index). Other inclusion criteria are impossible to directly model (eg, clinician 

determination that a patient is recommended for treatment with a statin, angiotensin-

converting enzyme inhibitor, aldosterone receptor blocker, or thiazide); however, the criteria 

were designed to match the general clinical phenotypes included and excluded in SPRINT 

and HOPE-3 and provide a reasonable approximation of eligibility. Fourth, SPRINT 

demonstrated the benefits of BP control among individuals with high CVD risk based on the 

Framingham risk score; we used pooled cohort equations to reflect current lipid guidelines, 

which model a slightly different end point. Going forward, dynamic thresholds (by age, sex, 

or race) could be considered and would be similar to what has been proposed for lipid 

guidelines.24

Conclusions

A large proportion of US adults have an SBP of 120 to 139 mm Hg, many of whom do not 

meet clinical trial criteria to easily identify a treatment target. Further trial data will ideally 

clarify how, when, and whom to treat more intensively. In the interim, we propose a 

diagnosis-based approach that takes into consideration not only a patient’s BP but also the 

overall CVD risk.
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Key Points

Question

How should results from recent blood pressure intervention trials be applied to 

appropriately treat patients with elevated systolic blood pressure?

Findings

More than 73.1 million US adults have elevated systolic blood pressure (120–139 mm 

Hg), many of whom are at high risk for cardiovascular disease (CVD); however, only a 

few high-risk adults would have qualified for the Systolic Blood Pressure Intervention 

Trial. If hypertension treatment were initiated for systolic blood pressure of 120 mm Hg 

or higher in adults with prior CVD or at high risk for CVD (risk ≥15%), 5.8 million 

untreated adults would require treatment initiation and 8.5 million would require 

medication intensification.

Meaning

Clinicians should consider CVD risk in addition to blood pressure measurements alone to 

guide blood pressure treatment recommendations.
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Figure 1. Distribution of Untreated and Treated Systolic Blood Pressure (SBP) Measurements in 
US Adults Aged 20 to 79 Years
Histogram of SBP distribution in US adults not undergoing blood pressure (BP) treatment 

(A) and undergoing treatment (B). Population estimates are calculated from application of 

weighted National Health and Nutrition Examination Survey estimates to population totals 

of nonpregnant US adults at the midpoint between 2007 and 2012.
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Figure 2. Cardiovascular Disease (CVD) Risk Profiles by Systolic Blood Pressure (SBP) and 
Treatment Status
Prevalence of prior CVD and predicted 10-year CVD risk for those free of CVD by SBP 

category in those not undergoing treatment and those undergoing treatment. ASCVD 

indicates atherosclerotic cardiovascular disease.
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Table 1

Characteristics of Adults Aged 20 to 79 Years With Elevated SBP Not Undergoing Blood Pressure Treatmenta

Characteristic

All Adults Adults With Prior CVD or Risk ≥15%

SBP 120–139 mm Hg SBP ≥140 mm Hg SBP 120–139 mm Hg SBP ≥140 mm Hg

Total NHANES population, No. 3472 1052 515 441

US population, No. in millions 53.3 12.7 5.8 4.6

% Of US populationb 25.8 (24.5–27.1) 6.1 (5.6–6.7) 2.8 (2.4–3.2) 2.2 (1.9–2.6)

SPRINT eligible 5.4 (4.5–6.5) 33.7 (30.1–37.5) 27.0 (22.5–32.0) 58.1 (51.3–64.6)

HOPE-3 eligible 4.4 (3.6–5.4) 10.6 (8.2–13.5) 10.6 (8.1–13.8) 15.9 (11.7–21.3)

Eligible for both HOPE-3 and SPRINT 1.2 (0.9–1.7) 7.5 (5.4–10.3) 5.2 (3.5–7.7) 13.8 (9.8–19.1)

Age, mean (IQR), y 45.3 (34.0–56.0) 54.8 (46.0–65.0) 62.3 (53.0–73.0) 65.3 (59.0–73.0)

Male sex 61.6 (59.8–63.4) 56.8 (53.4–60.1) 71.2 (65.2–76.7) 64.8 (58.2–70.9)

African American 10.1 (8.0–12.8) 14.8 (11.3–19.1) 6.9 (4.8–9.7) 11.1 (7.5–16.2)

Prior MI or angina 3.5 (2.8–4.3) 5.5 (3.9–7.8) 32.0 (26.3–38.3) 15.3 (11.1–20.6)

Prior stroke 1.1 (0.8–1.6) 1.8 (1.1–3.1) 10.3 (7.5–14.1) 5.0 (2.9–8.5)

Diabetes 7.7 (6.8–8.7) 13.7 (11.0–16.9) 28.6 (23.0–34.9) 28.0 (22.4–34.4)

Heart failure 0.9 (0.6–1.4) 1.9 (1.0–3.4) 7.2 (4.4–11.5) 3.7 (1.9–7.0)

BMI, mean (IQR) 29.1 (24.7–32.4) 29.2 (24.2–32.6) 29.6 (25.2–33.1) 29.1 (24.3–32.4)

GFR, mean (IQR), mL/min/1.72 m2 91.4 (77.9–102.9) 87.8 (74.0–99.9) 81.5 (68.0–93.3) 81.9 (68.3–96.5)

Smoking 26.5 (24.5–28.7) 26.2 (22.8–29.8) 38.1 (32.6–43.9) 32.9 (27.0–39.4)

Total cholesterol level, mean (IQR), mg/dL 203.4 (175.0–228.0) 209.0 (180.0–236.0) 210.1 (177.0–237.0) 212.9 (176.0–247.0)

HDL-C, mean (IQR), mg/dL 51.4 (40.0–59.0) 54.3 (42.0–64.0) 46.5 (37.0–54.0) 52.2 (41.0–61.0)

10-y CVD riskc 4.8 (0.7–6.2) 11.6 (3.3–17.4) 23.3 (17.3–27.3) 24.7 (17.8–28.0)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CVD, cardiovascular disease; GFR, 
glomerular filtration rate; HDL-C, high-density lipoprotein cholesterol; HOPE-3, Heart Outcomes Prevention Evaluation–3; HR, hazard ratio; IQR, 
interquartile range; MI, myocardial infarction; NHANES, National Health and Nutrition Examination Survey; SBP, systolic blood pressure; 
SPRINT, Systolic Blood Pressure Intervention Trial.

SI conversion factors: To convert total cholesterol and HDL-C to millimoles per liter, multiply by 0.0259.

a
Data are presented as percentage (95% CI) of column total, and continuous variables are presented as mean (IQR).

b
Percentage of population of nonpregnant US adults aged 20 to 79 years based on population extrapolations from the NHANES sample.

c
The 10-year risk of CVD by the pooled cohort equations.
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Table 2

Characteristics of Adults Aged 20 to 79 Years Undergoing Blood Pressure Treatment With SBPs of 120 mm 

Hg or Highera

Characteristic

All Adults Adults With CVD or Risk ≥15%

SBP 120–139 mm Hg SBP ≥140 mm Hg SBP 120–139 mm Hg SBP ≥140 mm Hg

Total NHANES, No. 1565 1073 840 799

Population total, No. in millions 19.7 11.3 8.5 7.1

% Of US populationb 9.6 (8.8–10.3) 5.4 (5.0–5.9) 4.1 (3.7–4.6) 3.5 (3.1–3.9)

SPRINT eligible 13.9 (11.6–16.6) 34.3 (29.7–39.2) 21.9 (18.3–26.1) 36.3 (31.3–41.6)

HOPE-3 eligible 1.7 (1.0–2.9) 2.6 (1.5–4.4) 2.1 (1.2–3.8) 3.5 (1.9–6.6)

Eligible for both HOPE-3 and SPRINT 0.2 (0.1–0.5) 2.3 (1.2–4.1) 0.4 (0.2–1.2) 3.2 (1.6–6.2)

Age, mean (IQR), y 58.9 (51.0–69.0) 61.6 (54.0–71.0) 67.3 (63.0–74.0) 66.3 (60.0–74.0)

Male sex 48.2 (44.7–51.8) 46.1 (42.9–49.2) 55.4 (51.1–59.6) 52.2 (47.2–57.2)

African American 14.0 (10.8–17.8) 18.0 (13.7–23.4) 14.3 (11.1–18.3) 20.3 (15.3–26.4)

Prior MI or angina 14.4 (12.4–16.5) 18.6 (15.1–22.7) 33.4 (29.1–38.0) 29.3 (24.5–34.6)

Prior stroke 5.9 (4.5–7.8) 8.0 (6.4–10.0) 13.8 (10.5–17.9) 12.7 (10.2–15.5)

Diabetes 26.6 (23.2–30.3) 31.4 (27.4–35.6) 40.1 (35.6–44.7) 43.1 (37.5–49.0)

Heart failure 5.5 (4.3–7.1) 5.8 (4.2–7.8) 11.1 (8.3–14.9) 7.7 (5.8–10.3)

BMI, mean (IQR) 32.1 (27.2–36.0) 31.6 (26.4–35.2) 31.5 (27.0–34.9) 30.9 (26.4–34.0)

GFR, mean (IQR), mL/min/1.72 m2 80.2 (66.1–92.0) 77.0 (62.6–90.4) 74.1 (59.0–85.8) 73.6 (58.4–86.5)

Smoking 14.2 (12.6–16.0) 13.8 (11.5–16.4) 17.4(15.0–20.2) 17.3 (14.2–20.9)

Total cholesterol level, mean (IQR), mg/dL 192.5 (164.0–218.0) 202.0 (170.0–228.0) 186.6 (156.0–211.0) 198.6 (162.0–220.0)

HDL-C level, mean (IQR), mg/dL 51.0 (40.0–58.0) 51.5 (40.0–60.0) 48.6 (39.0–56.0) 50.2 (40.0–59.0)

No. of medications, HR (IQR) 1.9 (1.0–2.0) 1.9 (1.0–3.0) 2.1 (1.0–3.0) 2.0 (1.0–3.0)

10-y CVD risk, mean (IQR)c 12.1 (3.3–17.2) 20.6 (8.1–30.2) 25.8 (18.8–30.3) 32.3 (20.4–40.5)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CVD, cardiovascular disease; GFR, 
glomerular filtration rate; HDL-C, high-density lipoprotein cholesterol; HOPE-3, Heart Outcomes Prevention Evaluation–3; HR, hazard ratio; IQR, 
interquartile range; MI, myocardial infarction; NHANES, National Health and Nutrition Examination Survey; SBP, systolic blood pressure; 
SPRINT, Systolic Blood Pressure Intervention Trial.

SI conversion factors: To convert total cholesterol and HDL-C to millimoles per liter, multiply by 0.0259.

a
Data are presented as percentage (95% CI) of column total, and continuous variables are presented as mean (IQR).

b
Percentage of population of US adults aged 20 to 79 years.
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c
The 10-year risk of CVD by the pooled cohort equations.
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Table 3

SPRINT and HOPE-3 Trial Actual vs Potentially Eligible Patients in US Population

Characteristic SPRINT Trial SPRINT Eligiblea HOPE-3 Trial HOPE-3 Eligiblea

Age, mean, y 67.9 65.2 (59.0–72.0) 65.8 65.1 (5.0–70.0)

Male sex, % 64.0 61.1 (58.1–64.1) 54.2 64.4 (59.6–68.8)

SBP, mean, mm Hg 139.7 144.8 (135.3–152.7) 138.2 128.4 (116.0–139.3)

DBP, mean, mm Hg 78.2 75.3 (68.0–83.3) 82.0 71.5 (65.3–78.7)

BMI, mean 29.9 29.1 (25.1–32.0) 27.1 28.0 (23.5–31.6)

Smoker, % NA 21.5 (18.8–24.4) 28.0 26.7 (22.3–31.6)

GFR, mean, mL/min/1.72 m2 71.8 77.7 (64.6–89.8) NA 79.3 (66.2–91.1)

Total cholesterol level, mean, mg/dL 190.2 211.8 (183.0–237.0) 201.4 201.0 (176.0–224.0)

HDL-C level, mean, mg/dL 52.9 51.8 (41.0–60.0) 44.9 56.7 (44.0–68.0)

Prior CVD, % 16.7 13.5 (10.5–17.3) NA NA

Framingham risk, % 20.1 24.6 (17.5–29.3) NA 16.6 (10.5–20.3)

10-y CVD risk, % NA 18.1 (11.1–22.9) NA 12.9 (7.4–16.3)

Abbreviations: BMI, body mass index (calculated as a measure of weight in kilograms divided by square of height in meters); CVD, cardiovascular 
disease; DBP, diastolic blood pressure; GFR, glomerular filtration rate; HDL-C, high-density lipoprotein cholesterol; HOPE-3, Heart Outcomes 
Prevention Evaluation–3; NA, not applicable; SBP, systolic blood pressure; SPRINT, Systolic Blood Pressure Intervention Trial.

SI conversion factors: To convert total cholesterol and HDL-C to millimoles per liter, multiply by 0.0259.

a
Data are presented as percentage (95% CI) of column total, and continuous variables are presented as mean (interquartile range).
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