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Abstract

We evaluated the prevalence, awareness, treatment, and control of hypertension (defined as 

a systolic blood pressure [BP]) ≥140 mm Hg, diastolic BP ≥90 mm Hg, or a self-reported 

use of an antihypertensive agent) among US adults, stratified by race/ethnicity. This analysis 

included 16,531 non-pregnant US adults (≥18 years) in the three National Health and Nutrition 

Examination Survey (NHANES) cycles between 2013 and 2018. Race/ethnicity was defined 

by self-report as White, Black, Hispanic, Asian, or other Americans. Among 76,910,050 

(74,449,985–79,370,115) US adults with hypertension, 48.6% (47.3%−49.8%, unadjusted) have 

controlled BP. When compared with BP control rates for White adults (49.0% [46.8%−51.2%], 

age-adjusted), BP control rates are lower in Black (39.2%, adjusted Odds Ratio [aOR]: 0.71 

[95% CI: 0.59–0.85], P<0.001), Hispanic (40.0%, aOR: 0.71 [95% CI: 0.58–0.88], P=0.003), 

and Asian (37.8%, aOR: 0.68 [95% CI: 0.55–0.84 P=0.001) Americans. Black adults have 

higher hypertension prevalence (45.3% vs 31.4%, aOR: 2.24 [95% CI: 1.97–2.56], P<0.001) but 

similar awareness and treatment rates as White adults. Hispanic adults have similar hypertension 

prevalence, but lower awareness (71.1% vs 79.1%, aOR: 0.72 [0.58–0.89], P=0.005) and treatment 

rates (60.5% vs 67.3%, aOR: 0.78 [95% CI: 0.66–0.94], P=0.010) than White adults. Asian 

adults have similar hypertension prevalence, lower awareness (72.5% vs 79.1%, aOR: 0.75 

[0.58–0.97], P=0.038), but similar treatment rates. Black, Hispanic, and Asian Americans have 
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different vulnerabilities in the hypertension control cascade of prevalence, awareness, treatment, 

and control. These differences can inform targeted public health efforts to promote health equity 

and reduce the burden of hypertension in the US.
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INTRODUCTION

One in three US adults has hypertension, and half of these individuals having uncontrolled 

blood pressure (BP).1,2 Hypertension is the leading cause of morbidity and mortality in the 

US, and generates more than 51.2 billion dollars in healthcare costs annually.3,4 Despite 

improvement in hypertension control in the 1990s and early 2000s, BP control rates have 

recently worsened.5 Recognizing the large public health burden of this shift in trajectory, 

the US Surgeon General recently issued a call to action to reduce the national burden of 

hypertension.6 This call to action advocates for targeted efforts to improve BP control in 

racial and ethnic minority groups, as individuals in these groups have disproportionately 

poor rates of hypertension control.6

Muntner and colleagues previously reported significant differences in hypertension control 

rates among Black adults and suggested poorer rates of control among Asian and Hispanic 

adults, when compared to White adults.5 Our study builds upon this work by evaluating 

disparities in hypertension control by evaluating disparities at each step of the hypertension 

control cascade: prevalence, awareness, treatment, and control. Understanding where BP 

control fails for each race/ethnic group allows targeted strategies to improve hypertension 

treatment, but prior studies were unable to examine all of these outcomes for multiple racial/

ethnic groups.5 Our study addresses this key gap in hypertension surveillance by providing 

contemporary national estimates of the prevalence, awareness, treatment, and control of 

hypertension among major US race/ethnicity groups.

METHODS

Data Source:

All data are publicly available from the National Center for Health Statistics.7 All analyses 

were conducted with R statistical software version 3.5.2.8 We used the “survey” package 

to account for the survey design when computing mean values, proportions, and 95% 

confidence intervals.9 All analytical scripts are available on request.

The National Health and Nutrition Examination Survey (NHANES) is a cross-sectional 

population-based survey conducted by the US Centers for Disease Control and Prevention, 

with in-person physical examinations conducted in 2-year cycles.7 The survey is conducted 

with a multistage, probability sampling design that is designed to generate nationally 

representative rates of disease burden, treatment, and control. All participants provided 
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written informed consent. NHANES was approved by the National Center for Health 

Statistics Research Ethics Review Board.

Inclusion Criteria:

We pooled data from 28,061 individuals included in NHANES 2013–2018. We excluded 

individuals who were younger than 18 years of age (n=10,869), were pregnant (n=190), 

or did not have a BP measurement recorded (n=471). The final study cohort consisted of 

16,531 US adults.

Measures and Outcomes:

Age, sex, and race/ethnicity were determined by self-report. Race/ethnicity were categorized 

as White American (non-Hispanic White American), Black American (non-Hispanic Black 

American), Hispanic American, Asian American, and other race/ethnicity.

In NHANES, BP was measured using manual sphygmomanometry by trained physicians. 

Upper arm circumference was measured to determine correct cuff size. Each individual was 

instructed to rest in a seated position for five minutes, after which three BP measurements 

were taken. The mean of the three systolic measurements and the mean of the three diastolic 

measurements was recorded as the BP for that individual.7 If an individual had fewer than 

three measurements systolic or diastolic measurements, the mean of available measurements 

was used.

Prevalence, awareness, treatment, and control was defined similarly to past reports.10–13 

Hypertension was defined as having at least one of three criteria: systolic BP greater than 

or equal to 140 mm Hg, diastolic BP of greater than or equal to 90 mm Hg, or currently 

taking any prescription medication to lower BP. To be consistent with prior reports from the 

US Centers for Disease Control and Prevention, this definition was chosen as the primary 

outcome in place of the newer definition using lower thresholds for hypertension.13,14 The 

prevalence of hypertension was calculated as the proportion of US adults meeting criteria for 

hypertension.

Awareness of hypertension was determined by an individual’s response to the question, 

“Have you ever been told by a doctor or other health professional that you had hypertension, 

also called high blood pressure?” We calculated the proportion of study participants who 

met the primary definition of hypertension who were aware of their diagnosis. Of note, 

awareness differs from diagnosis, as it is feasible that adults diagnosed with the disease may 

be unaware of the disease.

Treatment of hypertension was defined as an affirmative response to all of the following 

questions: 1) “Have you ever been told by a doctor or other health professional that you had 

hypertension, also called high blood pressure?”, 2)“Because of your high blood pressure/

hypertension, have you ever been told by a doctor or other health professional to take 

prescribed medication?”, and 3) “Are you now taking prescribed medication.” We calculated 

the proportion of study participants who met the primary definition of hypertension who 

were receiving treatment.
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Hypertension control was determined as the proportion of patients with hypertension who 

had an average systolic and diastolic BP at goal (a systolic BP of less than 140 mm Hg and a 

diastolic BP of less than 90 mm Hg). We calculated the proportion of study participants who 

met the primary definition of hypertension whose BP was controlled (regardless of treatment 

status). In a sensitivity analysis, we also estimated hypertension control among adults on 

hypertension treatment.

In the analyses, the primary outcomes were prevalence, awareness, treatment, and control. 

Differences in the outcomes were determined, after age-sex adjustment, by race/ethnicity, 

with White Americans as the reference group.

Statistical Analyses:

We followed the NHANES Analytic and Reporting Guidelines.7 Our analysis adheres to 

evaluation methods proposed by the Centers for Disease Control and Prevention in order 

to present results that are comparable to prior surveillance studies.10–13 We compared 

differences by race/ethnic group for the outcomes using logistic regression, adjusting the 

analyses for age and sex. To examine whether each outcome varied by sex within each race/

ethnicity, we introduced an interaction term between sex and race/ethnicity in the logistic 

regression model as follows:

outcome age + sex + race/etℎnicity + race/etℎnicity * sex

Patients with missing BP information were excluded. No correction for missing data was 

applied as no study participants had missing age, sex, or race/ethnicity data, and fewer than 

5% of study participants had missing BP measurements. To provide contemporary estimates, 

all age-adjusted estimates were adjusted to the 2018 US census population estimate,15 

contrary to prior estimates which standardized to the 2000 US census population.5,10,11 A P 

threshold of <0.05 was used for significance.

RESULTS

US Population:

In 2013–2018, 76,910,050 (95% CI: 72,088,412–81,731,689, unadjusted) US adults 

had hypertension, representing 33.0% (95% CI: 31.5%−34.5%, unadjusted) of the US 

adult population. Among individuals with hypertension, 81.6% (95% CI: 80.0%−83.2%, 

unadjusted) were aware of their diagnosis, 73.1% (95% CI: 71.3%−75.0%, unadjusted) were 

on treatment, and 48.6% (95% CI: 46.1%−51.0%, unadjusted) had controlled BP. Baseline 

characteristics of individuals with hypertension are presented by race/ethnicity in Table 1 

while unadjusted prevalence, awareness, treatment, and awareness rates by race/ethnicity are 

presented in Table 2.

White Americans

Among White Americans, 31.4% (95% CI: 29.7%−33.2%, age-adjusted) had hypertension, 

and of these individuals, 79.1% (95% CI: 75.9%−82.4%, age-adjusted) were aware of their 

diagnosis, 67.3% (95% CI: 63.3%−71.4%, age-adjusted) were on treatment, and 49.1% 

Aggarwal et al. Page 4

Hypertension. Author manuscript; available in PMC 2024 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(95% CI: 44.6%−53.6%, age-adjusted) had controlled BP (Table 3). Rates are presented by 

sex in Figure 1.

Black Americans

Compared with White Americans, Black Americans had higher hypertension prevalence 

(45.3%, adjusted odds ratio [aOR]: 2.24 [95% CI: 1.97–2.56], P<0.001), similar rates of 

awareness (79.7%, aOR: 1.18 [0.94–1.48], P=0.164) and treatment (67.1%, aOR: 1.14 [95% 

CI: 0.93–1.39], P=0.23), but lower control rates (39.2%, aOR: 0.71 [95% CI: 0.59–0.85], 

P<0.001). Black women had increased hypertension prevalence than Black men (P for 

Interaction = 0.005), but there were no other statistical differences by sex in hypertension 

awareness, treatment, or control (Supplemental Table S1).

Hispanic Americans:

Compared with White Americans, Hispanic Americans had similar hypertension prevalence 

(31.6%, adjusted odds ratio [aOR]: 0.98 [95% CI: 0.85–1.13], P=0.77), but lower rates of 

awareness (71.1%, aOR: 0.72 [0.58–0.89], P=0.005), treatment, (60.5%, aOR: 0.78 [95% 

CI: 0.66–0.94], P=0.010), and control (40.0%, aOR: 0.71 [95% CI: 0.58–0.88], P=0.003). 

There was no statistically significant difference between men and women in any stage of the 

BP cascade in this subgroup (Supplemental Table S1).

Asian Americans:

Asian Americans, when compared to White Americans, had similar hypertension prevalence 

(31.8%, adjusted odds ratio [aOR]: 1,00 [95% CI: 0.87–1.16], P=0.96), lower awareness 

(72.5%, aOR: 0.75 [0.58–0.97], P=0.038), similar treatment rates, (58.8%, aOR: 0.81 [95% 

CI: 0.65–1.00], P=0.06), and lower control rates (37.8%, aOR: 0.68 [95% CI: 0.55–0.84], 

P=0.001). There was no statistically significant difference between men and women in any 

stage of the BP cascade in this subgroup (Supplemental Table S1).

Results for other Americans are presented in Table 3 and Supplemental Table S1. Rates of 

hypertension control among adults on treatment are presented in Supplemental Table S2.

DISCUSSION

In the US, more than 35 million adults have uncontrolled BP, representing one-half of the 

adult population with hypertension. We find that in the US population, rates of hypertension 

awareness and treatment are high (81.6% and 73.1%, respectively), though hypertension 

control rates are low (48.6%). Our study provides key insights into differences in the causes 

of uncontrolled hypertension among racial/ethnic groups in the US. Black Americans, 

Hispanic Americans, and Asian Americans have substantially lower rates of BP control than 

White Americans. Though prior reports have suggested this to be the case,5,16 we identify 

substantial differences in the BP control cascade by race/ethnicity, which may inform the 

development of targeted interventions. Among White Americans, there are substantial drop-

offs at each step of the hypertension cascade: awareness (79.1%) to treatment (67.3%) to 

control (49.1%). Black Americans have the highest prevalence of any race/ethnicity group, 

and although rates of awareness and treatment are similar to White Americans, rates of 
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BP control are significantly lower. Hispanic adults have similar prevalence compared with 

White adults, but lower rates of awareness, treatment, and control. Asian Americans have 

lower awareness and control rates compared to White Americans, despite having similar 

treatment rates. Based on these findings, targeted strategies can be designed for achieving 

BP prevention and control by addressing specific barriers encountered by each racial/ethnic 

group.

Our study supports prior research demonstrating that Black adults have higher hypertension 

prevalence than White adults. Additionally, Black women have the highest prevalence of 

hypertension, when compared to White Americans.17 While differences in diet and lifestyle 

may contribute to this, socioeconomic factors to accessing healthy food, exercise, and 

quality healthcare likely increase the burden of hypertension among Black Americans.18,19

The downstream consequences of inadequate hypertension control among Black Americans 

are substantial: Black Americans experience five times the mortality risk from hypertension 

compared with White Americans,20 making it critical to understand the sources of 

differential control and develop targeted strategies to address them. The finding that Black 

Americans have lower rates of control is unlikely related to awareness and treatment 

rates in Black Americans based on our findings. These findings are likely secondary to 

health system-, physician-, and patient-related factors. Prior work has raised concern that 

physicians treat Black patients differently than White patients;21 whether this discrimination 

results in increased therapeutic inertia – a key barrier to effective BP control – should 

be examined in future studies.18,22 Prior reports disagree about whether therapeutic inertia 

varies by race/ethnicity. Further work on this topic may clarify whether this contributes 

to racial/ethnic differences in BP control.22,23 These disparities may also be the result of 

socioeconomic inequality, as low- income patients face greater barriers to access health care 

and may be less able to afford the copay on hypertension medications. Due to a history 

of systemic racism and structural inequalities, Black communities have lower trust in the 

healthcare system, which necessitate a different approach to care, such as models of care 

that shift hypertension management for Black adults into the community. An example is the 

Los Angeles Barbershop BP Study—Black men who received pharmacist-led hypertension 

treatment in Black-owned barbershops were able to achieve a 20.8 mm Hg greater BP 

reduction at 12 months compared with the control arm.24,25 Scaling up this model nationally 

has the potential to avert one in three major adverse cardiovascular events among enrolled 

Black men and is likely cost effective.26–28

Hispanic Americans have lower awareness, treatment, and control rates compared with 

White adults, which was not identified in recent surveillance reports.5,16 Certain systemic 

barriers affect Hispanic Americans disproportionately, which may translate into these 

failures in the hypertension control cascade. For example, Hispanic Americans have lower 

rates of health insurance than White Americans,29 precluding access to high-quality primary 

care for diagnosing, treating, and monitoring hypertension. Expanding insurance access 

to affordable clinic visits, increasing reimbursement for telemedicine visits, and reducing 

copayments for BP medications may improve population-level BP control.30,31 Limited 

English proficiency is another healthcare barrier faced by Hispanic Americans, with 29.8% 

of Hispanic Americans reporting poor fluency in English, which is associated with higher 
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rates of undiagnosed or uncontrolled hypertension.32 Spanish-speaking patients who receive 

care from physicians with Spanish fluency are more likely to be counseled on diet and 

exercise, highlighting the importance of language concordance in promoting lifestyle 

modifications.32 Further, culturally cognizant lifestyle interventions may be effective in 

increasing the rates of hypertension control. For instance, a small pilot study of 17 Hispanic 

Americans found that weekly motivational interviews conducted in Spanish with culturally 

tailored educational materials resulted in lower blood pressure at 6 weeks (systolic BP −10.3 

mmHg, SD 10.6 mmHg).33 Community health workers in Hispanic communities, commonly 

known as Promotores de salud, could be effective allies in identifying Hispanic American 

health needs and delivering effective outcome interventions.34 Ongoing investigation of 

culturally adapted interventions for hypertension control among Hispanic Americans is 

needed and scaling up of effective programs should be prioritized.

We find that Asian Americans have lower awareness of their hypertension and lower control 

rates than White Americans, despite having similar treatment rates. Asian Americans have 

the highest health insurance rates of any racial or ethnic group in the US,35 which may 

contribute to similar rates of hypertension treatment between White adults and Asian adults 

despite lower rates of hypertension unawareness. Further, treatment rates likely do not 

explain differences in hypertension control for Asian Americans. Similar to the Hispanic 

population, limited English proficiency is a major challenge for Asian Americans, with 32.6 

percent of Asian Americans lacking fluency in English.36 Small pilot studies have shown the 

feasibility and effectiveness of community-based interventions and public health messaging 

to reduce language and cultural barriers to treat hypertension among Asian Americans.37,38 

As some Asian American communities have high-salt diets and exercise less regularly 

than other racial/ethnic groups,39 lifestyle interventions to may be particularly important in 

improving BP control. Further studies among subgroups of Asian Americans is needed to 

better understand these differences. As Asian Americans have high rates of cardiovascular 

disease,40 efforts to target hypertension could result in substantial downstream health 

improvements.

Overall, the universally lower hypertension control rates among all racial/ethnic groups 

underscore the clinically significant health inequity in the US. “Further, our prevalence 

estimate – 77 million US adults with hypertension –uses the more conservative definition 

of hypertension (BP ≥ 140/90 mmHg). The estimated prevalence would be substantially 

higher with a more stringent definition of hypertension (BP ≥ 130/80 mmHg).” Structural 

factors, including racial discrimination, socioeconomic inequity, and differences in access to 

healthcare, are likely impeding health progress in minority groups.41 Even though adults in 

certain racial/ethnic groups have similar treatment rates to White adults, they still experience 

lower rates of hypertension control—revealing that prior strategies focusing primarily 

on improving rates of awareness or treatment rates are inadequate. Further, addressing 

differences in trust for the health system and incorporating cultural understanding into 

care may improve BP control in the long-run, but will require substantial investments 

in reversing the systemic inequities and discrimination that continues to hamper care of 

minority individuals.
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Our study has a few limitations. First, our findings are based on survey data and thus we 

cannot exclude response bias. The objective parameters used for BP determination, however, 

make this less of a concern. Second, the cross-sectional design of NHANES precludes 

the evaluation of downstream clinical outcomes related to uncontrolled BP. However, the 

influence of poor hypertension control on health outcomes has been well established in prior 

epidemiologic studies and clinical trials42–46 Third, we were unable to evaluate differences 

in the hypertension cascade among Asian American or Hispanic subgroups, such as Filipino 

or Indian Americans. Racial subgroups may have substantial differences based on genetics, 

diet, and acculturation, and may face unique challenges in receiving adequate hypertension 

treatment. Fourth, available data precluded the evaluation of individuals of multiple race/

ethnic groups. Fifth, we were unable to assess the effects of adherence on hypertension 

control.

Perspectives:

In summary, in the United States, Black, Hispanic, and Asian adults have substantially 

lower BP control rates than White adults, with significant racial/ethnic differences in each 

step of the hypertension control cascade of hypertension prevalence, awareness, treatment, 

and control. Black adults have higher hypertension prevalence but similar awareness and 

treatment rates as White adults. Hispanic adults compared to White adults have lower 

awareness and treatment rates, despite similar hypertension prevalence. Asian Americans 

have lower awareness rates than White Americans despite similar prevalence and treatment 

rates. As rates of uncontrolled hypertension in the US are rising, with racial/ethnic minority 

individuals being disproportionately impacted by hypertension, targeted public health efforts 

that by race/ethnicity may reduce health disparities and decrease the overall population 

burden of hypertension.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Sources of Funding:

No external sources of funding were obtained for this study.

RKW - research support from the National Heart, Lung, and Blood Institute (grant K23HL148525-1) at the 
National Institutes of Health. He is as a consultant for Abbott, and has previously served as consultant for 
Regeneron, outside the submitted work.

RWY - research grants/consulting for Abbott Vascular, AstraZeneca, Boston Scientific, and Medtronic.

References:

1. Danaei G, Ding EL, Mozaffarian D, et al. The Preventable Causes of Death in the United States: 
Comparative Risk Assessment of Dietary, Lifestyle, and Metabolic Risk Factors. PLOS Med. 
2009;6(4):e1000058. doi:10.1371/journal.pmed.1000058

2. Susan Cheng, Brian Claggett, Correia Andrew W., et al. Temporal Trends in the Population 
Attributable Risk for Cardiovascular Disease. Circulation. 2014;130(10):820–828. doi:10.1161/
CIRCULATIONAHA.113.008506 [PubMed: 25210095] 

Aggarwal et al. Page 8

Hypertension. Author manuscript; available in PMC 2024 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Rahman M, Zaman MM, Islam JY, et al. Prevalence, treatment patterns, and risk factors of 
hypertension and pre-hypertension among Bangladeshi adults. J Hum Hypertens. 2018;32(5):334–
348. doi:10.1038/s41371-017-0018-x [PubMed: 29230005] 

4. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev Nephrol. 
2020;16(4):223–237. doi:10.1038/s41581-019-0244-2 [PubMed: 32024986] 

5. Muntner P, Hardy ST, Fine LJ, et al. Trends in Blood Pressure Control Among US Adults With 
Hypertension, 1999–2000 to 2017–2018. JAMA. Published online September 9, 2020. doi:10.1001/
jama.2020.14545

6. Adams JM, Wright JS. A National Commitment to Improve the Care of Patients With Hypertension 
in the US. JAMA. Published online October 7, 2020. doi:10.1001/jama.2020.20356

7. National Center for Health Statistics, Center for Disease Control and Prevention. NHANES Survey 
Methods and Analytic Guidelines. Published February 21, 2020. Accessed July 1, 2020. https://
wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx#analytic-guidelines

8. R Core Team. R: A Language and Environment for Statistical Computing. R Foundation for 
Statistical Computing; 2018. https://www.R-project.org/

9. Lumley T Analysis of Complex Survey Samples.; 2020. http://r-survey.r-forge.r-project.org/survey/

10. Office of Disease Prevention and Health Promotion. Heart Disease and Stroke | Healthy People 
2020. Accessed July 1, 2020. https://www.healthypeople.gov/2020/topics-objectives/topic/heart-
disease-and-stroke/objectives

11. Egan BM, Zhao Y, Axon RN. US Trends in Prevalence, Awareness, Treatment, and Control 
of Hypertension, 1988–2008. JAMA. 2010;303(20):2043–2050. doi:10.1001/jama.2010.650 
[PubMed: 20501926] 

12. Egan Brent M., Li Jiexiang, Hutchison Florence N., Ferdinand Keith C. Hypertension 
in the United States, 1999 to 2012. Circulation. 2014;130(19):1692–1699. doi:10.1161/
CIRCULATIONAHA.114.010676 [PubMed: 25332288] 

13. Center for Disease Control and Prevention. Products - Data Briefs - Number 289 - October 2017. 
Published October 2017. Accessed July 1, 2020. https://www.cdc.gov/nchs/products/databriefs/
db289.htm

14. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults: A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice Guidelines. Hypertens Dallas Tex 
1979. 2018;71(6):e13–e115. doi:10.1161/HYP.0000000000000065

15. U.S. Census Bereau. Data. Census.gov. Accessed May 23, 2021. https://www.census.gov/data

16. CDC. Facts About Hypertension | cdc.gov. Centers for Disease Control and Prevention. Published 
September 8, 2020. Accessed May 23, 2021. https://www.cdc.gov/bloodpressure/facts.htm

17. Fuchs Flávio D. Why Do Black Americans Have Higher Prevalence of Hypertension? 
Hypertension. 2011;57(3):379–380. doi:10.1161/HYPERTENSIONAHA.110.163196 [PubMed: 
21300666] 

18. Carnethon Mercedes R., Pu Jia, Howard George, et al. Cardiovascular Health in African 
Americans: A Scientific Statement From the American Heart Association. Circulation. 
2017;136(21):e393–e423. doi:10.1161/CIR.0000000000000534 [PubMed: 29061565] 

19. Muntner P, Abdalla M, Correa A, et al. Hypertension in Blacks. Hypertension. 2017;69(5):761–
769. doi:10.1161/HYPERTENSIONAHA.117.09061 [PubMed: 28320850] 

20. Ferdinand KC, Armani AM. The management of hypertension in African Americans. Crit Pathw 
Cardiol. 2007;6(2):67–71. doi:10.1097/HPC.0b013e318053da59 [PubMed: 17667868] 

21. Hoffman KM, Trawalter S, Axt JR, Oliver MN. Racial bias in pain assessment and treatment 
recommendations, and false beliefs about biological differences between blacks and whites. 
Proc Natl Acad Sci U S A. 2016;113(16):4296–4301. doi:10.1073/pnas.1516047113 [PubMed: 
27044069] 

22. Okonofua EC, Simpson KN, Jesri A, Rehman SU, Durkalski VL, Egan BM. Therapeutic 
Inertia Is an Impediment to Achieving the Healthy People 2010 Blood Pressure Control 
Goals. Hypertension. 2006;47(3):345–351. doi:10.1161/01.HYP.0000200702.76436.4b [PubMed: 
16432045] 

Aggarwal et al. Page 9

Hypertension. Author manuscript; available in PMC 2024 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx#analytic-guidelines
https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx#analytic-guidelines
https://www.R-project.org/
http://r-survey.r-forge.r-project.org/survey/
https://www.healthypeople.gov/2020/topics-objectives/topic/heart-disease-and-stroke/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/heart-disease-and-stroke/objectives
https://www.cdc.gov/nchs/products/databriefs/db289.htm
https://www.cdc.gov/nchs/products/databriefs/db289.htm
https://www.census.gov/data
https://www.cdc.gov/bloodpressure/facts.htm


23. Mu L, Mukamal KJ. Treatment Intensification for Hypertension in US Ambulatory Medical Care. J 
Am Heart Assoc. 5(10):e004188. doi:10.1161/JAHA.116.004188

24. Victor RG, Lynch K, Li N, et al. A Cluster-Randomized Trial of Blood-Pressure Reduction 
in Black Barbershops. N Engl J Med. 2018;378(14):1291–1301. doi:10.1056/NEJMoa1717250 
[PubMed: 29527973] 

25. Victor Ronald G., Blyler Ciantel A., Li Ning, et al. Sustainability of Blood 
Pressure Reduction in Black Barbershops. Circulation. 2019;139(1):10–19. doi:10.1161/
CIRCULATIONAHA.118.038165 [PubMed: 30592662] 

26. Kazi Dhruv S, Wei Pengxiao C, Bellows Brandon K, et al. Abstract 14053: Scaling 
up a Pharmacist-Led Blood Pressure Control Program In Black Barbershops: Projecting 
Population Health Impact and Cost-Effectiveness. Circulation. 2019;140(Suppl_1):A14053–
A14053. doi:10.1161/circ.140.suppl_1.14053

27. Bryant KB, Moran AE, Kazi DS, et al. Cost-Effectiveness of Hypertension Treatment 
by Pharmacists in Black Barbershops. Circulation. 2021;143(24):2384–2394. doi:10.1161/
CIRCULATIONAHA.120.051683 [PubMed: 33855861] 

28. Kazi DS, Wei PC, Penko J, et al. Scaling Up Pharmacist-Led Blood Pressure Control 
Programs in Black Barbershops: Projected Population Health Impact and Value. Circulation. 
2021;143(24):2406–2408. doi:10.1161/CIRCULATIONAHA.120.051782 [PubMed: 34125566] 

29. U.S> Department of Health and Human Services. Hispanic/Latino - The Office of Minority 
Health. HHS.gov. Accessed November 21, 2020. https://minorityhealth.hhs.gov/omh/browse.aspx?
lvl=3&lvlid=64

30. Choudhry NK, Bykov K, Shrank WH, et al. Eliminating Medication Copayments Reduces 
Disparities In Cardiovascular Care. Health Aff (Millwood). 2014;33(5):863–870. doi:10.1377/
hlthaff.2013.0654 [PubMed: 24799585] 

31. Chernew ME, Shah MR, Wegh A, et al. Impact Of Decreasing Copayments On Medication 
Adherence Within A Disease Management Environment. Health Aff (Millwood). 2008;27(1):103–
112. doi:10.1377/hlthaff.27.1.103 [PubMed: 18180484] 

32. Kim EJ, Kim T, Paasche-Orlow MK, Rose AJ, Hanchate AD. Disparities in Hypertension 
Associated with Limited English Proficiency. J Gen Intern Med. 2017;32(6):632–639. 
doi:10.1007/s11606-017-3999-9 [PubMed: 28160188] 

33. Rocha-Goldberg MDP, Corsino L, Batch B, et al. Hypertension Improvement Project (HIP) Latino: 
results of a pilot study of lifestyle intervention for lowering blood pressure in Latino adults. Ethn 
Health. 2010;15(3):269–282. doi:10.1080/13557851003674997 [PubMed: 20379894] 

34. Cupertino AP, Suarez N, Cox LS, et al. Empowering Promotores de Salud to engage 
in Community-Based Participatory Research. J Immigr Refug Stud. 2013;11(1):24–43. 
doi:10.1080/15562948.2013.759034 [PubMed: 25705141] 

35. Gunja MZ, Baumgartner JC, Shah A, Radley David C., Collins SR. Gap Closed: The 
Affordable Care Act’s Impact on Asian Americans’ Health Coverage. The Commonwealth Fund. 
doi:10.26099/3nfg-9r27

36. U.S. Department of Health and Human Services. Asian American - The Office of 
Minority Health. HHS.gov. Published August 22, 2019. Accessed January 18, 2021. https://
minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=63

37. Ursua RA, Aguilar DE, Wyatt LC, et al. A Community Health Worker Intervention to Improve 
Management of Hypertension among Filipino Americans in New York and New Jersey: A Pilot 
Study. Ethn Dis. 2014;24(1):67–76. [PubMed: 24620451] 

38. Jones CA, Mawani S, King KM, et al. Tackling health literacy: adaptation of public hypertension 
educational materials for an Indo-Asian population in Canada. BMC Public Health. 2011;11(1):24. 
doi:10.1186/1471-2458-11-24 [PubMed: 21223580] 

39. Palaniappan Latha P., Araneta Maria Rosario G., Assimes Themistocles L., et al. Call to Action: 
Cardiovascular Disease in Asian Americans. Circulation. 2010;122(12):1242–1252. doi:10.1161/
CIR.0b013e3181f22af4 [PubMed: 20733105] 

40. Jose PO, Frank AT, Kapphahn KI, et al. Cardiovascular Disease Mortality in Asian Americans 
(2003–2010). J Am Coll Cardiol. 2014;64(23):2486–2494. doi:10.1016/j.jacc.2014.08.048 
[PubMed: 25500233] 

Aggarwal et al. Page 10

Hypertension. Author manuscript; available in PMC 2024 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=64
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=64
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=63
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=63


41. Borrell LN, Elhawary JR, Fuentes-Afflick E, et al. Race and Genetic Ancestry in Medicine — A 
Time for Reckoning with Racism. N Engl J Med. 2021;0(0):null. doi:10.1056/NEJMms2029562

42. SPRINT Research Group, Wright JT, Williamson JD, et al. A Randomized Trial of Intensive 
versus Standard Blood-Pressure Control. N Engl J Med. 2015;373(22):2103–2116. doi:10.1056/
NEJMoa1511939 [PubMed: 26551272] 

43. ResearchGroup TAO and C for the AC. Major Outcomes in High-Risk Hypertensive 
Patients Randomized to Angiotensin-Converting Enzyme Inhibitor or Calcium Channel Blocker 
vs Diuretic: The Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack 
Trial (ALLHAT). JAMA. 2002;288(23):2981–2997. doi:10.1001/jama.288.23.2981 [PubMed: 
12479763] 

44. Ettehad D, Emdin CA, Kiran A, et al. Blood pressure lowering for prevention of cardiovascular 
disease and death: a systematic review and meta-analysis. The Lancet. 2016;387(10022):957–967. 
doi:10.1016/S0140-6736(15)01225-8

45. Yoshitaka Murakami, Atsushi Hozawa, Tomonori Okamura, Hirotsugu Ueshima, null null. 
Relation of Blood Pressure and All-Cause Mortality in 180 000 Japanese Participants. 
Hypertension. 2008;51(6):1483–1491. doi:10.1161/HYPERTENSIONAHA.107.102459 [PubMed: 
18443234] 

46. Willum Hansen Tine, Jørgen Jeppesen, Susanne Rasmussen, Hans Ibsen, Christian Torp-
Pedersen. Ambulatory Blood Pressure and Mortality. Hypertension. 2005;45(4):499–504. 
doi:10.1161/01.HYP.0000160402.39597.3b [PubMed: 15753229] 

Aggarwal et al. Page 11

Hypertension. Author manuscript; available in PMC 2024 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Novelty and Significance:

1. What is new? Black Americans have the highest prevalence of hypertension, 

while rates of awareness and treatment are similar to White Americans. 

Hispanic adults have similar prevalence compared with White adults, but 

lower rates of awareness and treatment. Asian Americans have lower 

awareness rates compared to White Americans, despite having similar 

prevalence and treatment rates.

2. What is relevant? In the United States, hypertension control rates in Black, 

Hispanic, and Asian adults are substantially lower than in White adults.

3. Summary: Differences in the hypertension control cascade of prevalence, 

awareness, and treatment by race/ethnicity can be targeted to improve 

hypertension control in the United States.
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Figure 1. Blood Pressure Control Cascade in the United States by Race & Sex
In the primary analyses, hypertension prevalence was defined as a systolic blood pressure 

(BP) of 140 mm Hg or greater, a diastolic BP of 90 mm Hg or greater, or an individual 

taking an antihypertensive. Hypertension awareness and treatment were based on self-

report. Hypertension control was defined as having a systolic and diastolic BP below the 

diagnostic threshold. All estimates were for non-pregnant US adults age 18 years or older 

in the National Health and Nutrition Examination Survey (2013–2018). Estimates were 

age-adjusted to the 2018 US census. Race/ethnicity and sex were determined by self-report.

A) Hypertension Prevalence

B) Hypertension Awareness

C) Hypertension Treatment

D) Hypertension Control
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