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Abstract

Background: Asian Americans are one of the fastest growing races in US. The objectives
of this report were to assess self-reported hypertension prevalence and treatment among Asian
Americans.

Methods: Merging 2013, 2015, and 2017 Behavioral Risk Factor Surveillance System data, we
estimated self-reported hypertension and antihypertensive medication use among non-Hispanic
Asian Americans (NHA) and compared estimates between NHA and non-Hispanic whites (NHW),
and by NHA subgroup (Asian Indian, Chinese, Filipino, Japanese, Korean, and Vietnamese/
Other).

Results: The prevalence of hypertension was 20.8% and 33.5%, respectively, for NHAs and
NHWs (p<0.001). Among those with hypertension, the prevalence of antihypertensive medication
use was 71.6% and 78.2%, respectively, for NHAs and NHWs (p<0.001). Among NHA
subgroups, wide range of hypertension prevalence and medication use was found.

Discussion: Overall NHA had a lower reported prevalence of hypertension and use of
antihypertensive medication than NHW. Certain NHA subgroups had a burden comparable to
high-risk disparate populations.
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Introduction:

Methods:

In the United States (US), Asian Americans are one of the fastest growing populations.

In 2010, about 5% of total US population were Asian American,[1] and the population

is projected to double from 18 million in 2016 to 37 million by 2060.[2] The increase

will create additional demand to address the unique health factors associated with this
population.[3] A recent study showed that Asian Americans had a higher risk of death
related to hypertensive heart disease and cerebrovascular disease, especially intracerebral
hemorrhage, compared to non-Hispanic whites (NHW).[4] Hypertension is a major risk
factor for heart disease and stroke[5] and nearly half of all US adults have hypertension
defined as a systolic blood pressure = 130 mm Hg or a diastolic blood pressure = 80 mm
Hg or taking medication for hypertension.[6,7] Highlighting the importance of hypertension
in this population, a prior report found lower hypertension awareness, prevalence, treatment
and control in non-Hispanic Asians (NHA) compared to other race/ethnic groups.[8]

Improving the cardiovascular health of the US population, including the prevention and
management of hypertension, is a national health priority (www.healthypeople.gov). In
addition, national organizations have published reports identifying the need to target the
NHA population in cardiovascular disease (CVD) prevention efforts. For example, the
American Heart Association published an Advisory “Call to Action’” which included the
need to increase, improve, understand and study risk factors contributing to CVD among
Asians.[9] To extend our understanding of cardiovascular health in NHA, we recently used
a nationally representative sample to estimate overall cardiovascular health and profile
differences in race/ethnic groups. Estimates of cardiovascular health among NHA were low,
as anticipated, yet significantly higher than estimates of NHW. However, when using a
lower threshold for body mass index (BMI) (i.e., overweight, BMI 223 and obesity, = 27.5
kg/m2) among NHA, the significant difference between NHA and NHW was negated.[10]
A primary limitation of that report was the inability to assess NHA ethnic subgroups in
detail. The inclusion of NHA subgroup questions in a comparable national survey would
allow us to address this gap in the literature. Beginning in 2013, the Behavioral Risk
Factor Surveillance System (BRFSS) included detailed race/ethnicity questions assessing
subcategories for those who selected “Asian” as their race (Asian Indian, Chinese, Filipino,
Korean, Japanese and Vietnamese). Using data from the BRFSS 2013-2017, we examined
the prevalence of self-reported hypertension and antihypertensive medication use among
NHAs overall, among subgroups, and compared these with estimates for NHWs.

Data Source:

The BRFSS is a state-based representative telephone (landline and cellular) survey of non-
institutionalized, civilian residents. The survey has been conducted annually since 1984 by
state and territorial health departments, with assistance from the Centers for Disease Control
and Prevention. The survey collects data on health behaviors, chronic health conditions, and
use of preventive services.[11] The BRFSS includes core questions asked by all states and
optional module questions selected by states for inclusion. Core questions assessing high
blood pressure awareness and management were included in 2013, 2015 and 2017, but not
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in the intervening years. The three years of data were combined in this report to support the
assessment of subgroup comparisons. The median state-specific response rates were 45.9%
(range=29.0-59.2%), 47.2% (33.9-61.1%) and 45.9% (36.28-64.1%) for 2013, 2015 and
2017, respectively.

Several race/ethnic questions were used to categorize the sample as NHA or NHW.
Respondents self-reported their race, ethnicity, and country of origin. Based on those
responses, participants were categorized as NHA or NHW, and further categorized by their
country of origin. As this study is focused on NHA, country of origin was limited to the
subcategories “Asian Indian”, “Chinese”, “Filipino”, “Japanese”, “Korean”, “Vietnamese”
and “Other Asian”. Recent US Census data indicate that 98.6% of the total Asian American
population identifies as NHA.[12] Those identifying as Hispanic Asian were excluded to
simplify analysis. BRFSS data about Asians subgroups were not publicly available due to
potential privacy issues from small sample sizes. A data use agreement was submitted to
access the restricted data.

Hypertension was determined with the question, “Have you ever been told by a doctor,
nurse, or other health professional that you have high blood pressure?”. Women who

had hypertension only during pregnancy, and those who were told they had borderline
high or prehypertension were not categorized as having hypertension. Among those with
hypertension, current use of antihypertensive medication was assessed with question, “Are
you currently taking medicine for your high blood pressure?”.

Sociodemographic characteristics included sex, age (18-64, =65 years), and level of
education (up to high school graduate, some college or above). CVD risk factors included
self-reported diabetes and obesity. The latter was calculated using self-reported weight and
height (kg/m?), classifying those with the BMI = 30 kg/m? as having obesity. Several prior
studies have indicated that standard BMI cut-points for obesity may not be appropriate

for Asian populations.[13] To address this potential limitation, additional analyses were
conducted using a recommended Asian-specific BMI cut-points for overweight and obesity
recommended by the World Health Organization (BMI =23 and > 27.5 kg/m?).[14]

BRFSS was approved as exempt research by the CDC human subjects review board.

Statistical Analysis

Comparisons between NHA and NHW were assessed using t-tests. NHA subgroup (Asian
Indian, Chinese, Filipino, Japanese, Korean, Vietnamese/Other) comparisons were assessed
using XZ tests. We examined the prevalence of hypertension and antihypertensive medication
use among those with hypertension between NHA and NHW, as well as among NHA
subgroup, by each characteristic. Using logistic regression analyses, we estimated the
adjusted prevalence of hypertension and antihypertensive medication use among NHA

and NHW, as well as by NHA subgroup. Using a multinomial logistic regression model,

we estimated the prevalence ratio and 95% confidence intervals (Cl) of hypertension and
antihypertensive medication use among those with hypertension for NHA, using NHW as
the referent. Among NHA subgroups, we estimated the prevalence ratios for each subgroup,
using Japanese as the referent. Unadjusted and adjusted (by age, sex, level of education,
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diabetes and BMI) models were used. In addition, further adjustment was conducted for
survey year (2013, 2015 and 2017).

To account for BRFSS data which are weighted to each state population estimate using

a raking method,[15] SAS-callable SUDAAN (version 11.0.3, Research Triangle Institute,
NC, USA) was used for the complex sampling design. All statistical tests were two-tailed,
and we defined significance as a A-value of less than 0.05.

The total sample consisted of 993,187 NHW and 27,069 NHA. NHA subgroups included
5,301 Asian Indians, 4,418 Chinese, 4,413 Filipinos, 5,021 Japanese, 1,309 Korean, 884
Vietnamese, and 2,441 other Asians. Due to a relatively small sample of Vietnamese, they
were combined with the “other Asian” group (n=3,325). A total of 3,282 (12%) NHA were
missing information on country of origin and were not included in the NHA subgroup
analyses.

A higher percentage of NHA were younger and had at least some college education
compared to their NHW counterparts (Table 1). However, they were less likely to have
diabetes and obesity compared to NHW, using either the standard BMI criteria or the Asian-
specific BMI criteria. Among the NHA subgroups, the Japanese subgroup was notably older
(34.3%, =65 years of age), followed by the Filipino subgroup (16.1%, =65 years of age).
Asian Indians had the highest percentage of men. Filipino and Vietnamese/Other had a
slightly lower percentage with more than high school education than other groups. Japanese,
Filipino and Asian Indian had higher percentages with diabetes than other groups. Obesity
rates were higher among Filipinos, Asian Indian and Japanese and lower among Chinese and
Korean, regardless of criteria used (Table 1).

The adjusted prevalence of self-reported hypertension was significantly higher among

NHW than NHA (Figure 1). Among NHA subgroups, Japanese had the highest adjusted
hypertension prevalence, followed by Filipino. Of note, the adjusted prevalence of the
Japanese subgroup was more than twice as high as Asian Indian, Chinese, Korean

and Vietnamese/Other. Among those with hypertension, the adjusted prevalence of
antihypertensive medication use was significantly higher among NHW than NHA (Figure 2).
Among NHA subgroups, antihypertensive medication use was significantly higher among
Japanese and Filipinos, and Chinese and Korean had a significantly lower prevalence.

Using NHW as the referent group, the prevalence ratio for hypertension among NHA ranged
from 0.62-0.85, depending on the adjustment used (Table 2). Among NHA subgroups,
using Japanese as the referent, Asian Indian, Chinese, Korean, and Vietnamese/Other had a
consistently lower prevalence for hypertension. No significant difference between Filipinos
and Japanese was noted after adjustment (Table 2). Among those with hypertension, using
NHW as the referent, the prevalence ratio of antihypertensive medication use among NHAs
was 0.97 (0.96-0.98), after adjusting for age, sex, level of education, diabetes and obesity,
which was defined as =30 kg/m? for NHWSs and >27.5 kg/m? for NHAs (Table 3). Among
NHA subgroups, using Japanese as the referent, antihypertensive medication use among
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those with hypertension was consistently lower for Chinese and Korean (Table 3). No
significant difference was noted for Asian Indian or Vietnamese/Other in unadjusted or
adjusted models (Table 3). Additional adjustment with the year of survey did not modify the
results.

Detailed percentages of self-reported hypertension and using antihypertensive medications
between NHW and NHA, as well as among NHA subgroups by participant characteristic are
presented in supplemental Tables 1 and 2.

Discussion

In this study, NHA had an overall lower prevalence of self-reported hypertension and
antihypertension medication use than NHW. However, significant heterogeneity was

found among NHA subgroups. Japanese adults had a high prevalence of self-reported
hypertension, followed by Filipino adults. Estimates of hypertension among Japanese

adults were equal to other high-priority populations.[6] Other subgroups, including Asian
Indian, Korean, Chinese and Vietnamese/Other, had notably lower estimates of self-reported
hypertension. Antihypertension medication use among NHW with hypertension was
significantly higher than NHA, with both groups estimates exceeding 70%. Antihypertensive
medication use among NHA subgroup varied, with estimates exceeding 80% among some
subgroups (Filipino and Japanese), while about half of Koreans reported use.

The difference in hypertension prevalence between NHW and NHA has been previously
reported. A prior report using data from the 2015-2016 National Health and Nutritional
Examination Survey (NHANES) found the age-adjusted prevalence of hypertension among
adults aged 18 and over was 27.8% and 25.6% among NHW and NHA, respectively.[16]
However, the age-adjusted prevalence of hypertension control (i.e., blood pressure <140/90
mmHg) among adults with hypertension was 50.8% and 37.4% for NHW and NHA,
respectively,[16] While estimates of hypertension control cannot be produced using BRFSS
data, the age-adjusted prevalences of self-reported hypertension among NHW and NHA
were similar in this report when compared to prior NHANES analyses.[16] In a previous
study, using BRFSS data from 2011, 2013 and 2015, we found that age-standardized self-
reported hypertension was consistently higher among NHW than those of NHA in each
survey year.[17] However, unlike in this study, the previous study noted no statistically
significant differences in antihypertensive medication use between NHW and NHA in any
year.[17]

National data on the burden of hypertension among NHA subgroups in the US are limited.
Studies conducted with subnational data have found differences in cardiovascular disease
risk factors among NHA subgroups. For example, a study in Los Angeles County found that
Filipinos had a higher burden of hypertension and pre-diabetes than Chinese adults.[18,19]
Similar findings have been recorded in an ambulatory care setting in northern California,
where the age-adjusted prevalence of hypertension was lowest in Chinese women and
highest in Filipino men.[20] Treatment estimates have also varied among NHA subgroups.
For example, prior studies found only 41% of Chinese Americans[21] and 40% Korean
Americans with hypertension reported taking antihypertensive medications.[22] NHANES
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data from 2011-2012 showed that among hypertension, NHA had a lower prevalence of
hypertension awareness (72.8% vs 82.7%),treatment (65.2% vs 76.7%), and control (46.0%
vs 53.9%) than NHW.[23] Furthermore, NHANES data from 2015-2016 also showed that
NHA had lower prevalence of hypertension (25.0% vs 27.8%) and controlled hypertension
(37.4% vs 50.8%) than NHW.[16]

Differences in mortality overall, and types of CVD mortality by NHA subgroup, have

been reported.[24] While the overall mortality rate was higher among NHW compared

to NHA, mortality related to ischemic heart disease has been found to be higher among
Asian Indian and Filipinos. Furthermore, compared to NHW, hypertension-related mortality
rates (including hypertensive heart disease and stroke, especially hemorrhagic stroke) have
been found to be higher among NHA overall, as well as among NHA subgroups.[24]
Differences in subtype of CVD mortality may provide insight into targeted interventions
among NHA subgroups. Prioritizing efforts to reduce hypertension prevalence and improve
hypertension control among NHA may have significant intermediate and long-term impacts.
Health care systems may want to consider an initial step of assuring adequate utilization of
antihypertensive medications among NHA requiring it for control.

Our results showed that self-reported hypertension was heterogeneous among NHA
subgroups, with the highest prevalence in the Japanese subgroup and the lowest in the
Asian Indian, Korean, Chinese and Vietnamese/Other subgroups. No differences were noted
between Filipino and Japanese subgroups. While the higher prevalence of hypertension
among Filipino Americans has been previously reported,[18] limited data on the high
prevalence among the Japanese subgroup found in this study has been reported. The
Japanese subgroup notably had a higher proportion of older adults, likely contributing to
the higher proportion of those with hypertension. In addition, according to the US Census
Bureau, among Asian subgroups, Japanese have the highest proportion being US-born.[25]
This suggests that Japanese have resided in the US longer than over NHA subgroups and
may have fewer barriers to health care, potentially allowing for increased awareness of
hypertension in this population.[26]

Differences in antihypertensive medication use observed in this study among NHA
subgroups are likely attributed to multiple factors, including access to health care,
awareness, and cultural and language barriers.[27-30] Prior public health activities among
communities with large immigrant populations have employed the use of interpreter
services, language-specific public health education, and community health fairs in the
areas with prominent immigrant populations to target at-risk groups.[31,32] The relatively
low prevalence of antihypertensive medication use among several NHA subgroups

(e.g., Chinese, Korean and Vietnamese/Other) indicates that enhanced primary care for
hypertension in certain subgroups within Asian communities may be needed.

Because obesity is an important risk factor for hypertension and cardiovascular disease,[33]
and prior studies have shown Asian populations to be at increased risk for cardiovascular
disease, hypertension and type 2 diabetes at lower BMI thresholds than the standard cut-off
point used for overweight (=25 kg/m2) and obesity (=30 kg/m2),[14] we applied both a
standard BMI cut-point and WHO recommended Asian-specific BMI cut-point (23.5 kg/m?
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and 27 kg/m?).[14,34] Regardless of the BMI cut-point applied, we found that NHW had

a significantly higher prevalence of obesity than NHA. Among NHA subgroups, Filipinos
had a higher burden of obesity than any other NHA subgroup. The different BMI cut points
for obesity did not change the observed disparities in either self-reported hypertension or
antihypertensive medication use between NHW and NHA, as well as among the NHA
subgroups.

Several limitations were noted in this study. First, the BRFSS data are self-reported and
subject to social desirability and recall bias. The BRFSS question assessed awareness of
high blood pressure, which would require prior interaction with the health care system.
While awareness of hypertension among US adults is generally high (83.3%),[35] awareness
among NHA subgroups may be lower due to health care access barriers.[26] With self-
reported hypertension, we don’t know if those reporting hypertension in 2017 were using the
new definition.[7]” Second, multiple years of BRFSS data were pooled to increase sample
sizes. However, sample sizes were still limited for a few NHA subgroups. Third, the BRFSS
data within each state was not weighed to be representative of the NHA subcategories. Also,
there are some states that do not have enough NHA to be weighted without being merged
with other race/ethnicities. Therefore, the BRFSS survey weights may not necessarily reflect
the NHA population sizes within states, and results may differ slightly if more precise
population-specific survey weights were used.

General comparisons among NHW and NHA mask disparities in the burden of self-reported
hypertension and antihypertension medication use among specific NHA subgroups. Because
Asian Americans are one of the fastest growing minority population in the US, culturally
appropriate and targeted risk factor mitigation and intervention strategies could prove
effective in reducing disparities. This could include utilizing available evidence-based
interventions to improve hypertension awareness and management, along with additional
research assessing the most appropriate interventions among NHA.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Adjusted*prevalence of hypertension among non-Hispanic white and non-Hispanic Asian
overall and by subgroup, BRFSS 2013, 2015 and 2017
*Adjusted by age, sex, level of education
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Adjusted*prevalence of antihypertensive medication use among those with hypertension,
non-Hispanic white and non-Hispanic Asian overall and by subgroup, BRFSS 2013, 2015
and 2017

*Adjusted by age, sex, level of education
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