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Abstract

Background: Data on hypertension among Asian Americans is lacking and often aggregated,
which can mask important ethnic differences. This study aims to provide a comprehensive view of
hypertension and hypertension related behaviors, including hypertension treatment, management,
and information seeking, among Chinese, Korean, and Vietnamese Americans.

Methods: Data were collected from 600 foreign-born Asian Americans (201 Chinese, 198
Korean, and 201 Vietnamese participants) in the Washington-Baltimore metropolitan area, aged 18
years and over, from 2013-2014. Hypertension was assessed using direct measurement and self-
report of having ever been told by a physician. Hypertension prevalence was compared based on
the method of assessment, ethnicity, and sex.

Results: The age-adjusted hypertension prevalence from direct measurement was 27.5%, which
is higher than the 2011-2014 National Health and Nutrition Examination Survey estimate for
Asians (24.9%). Hypertension prevalences from self-report among Chinese, Korean, and
Vietnamese were 13.4%, 23.2%, and 22.9%, respectively, which are lower than 2014 California
Health Interview Survey estimates (15.6%, 18.4%, and 25.8%) with the exception of Korean
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participants. In regards to hypertension-related behaviors, 67.8% of hypertensive adults received
management, 64.3% took antihypertensive medication, and 67.0% sought information to improve
their hypertension.

Conclusions: Disaggregated data on hypertension based on measured blood pressure may
prevent underestimation from self-report, particularly among those with limited healthcare access.
More accurate and objective assessment of hypertension is needed for improved monitoring of
hypertension among Asian American subgroups.
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INTRODUCTION

Asian Americans are the fastest growing racial group in the United States, having increased
by 43% between 2000 and 2010 [1]. Despite the growth and diversity of this population,
there have been limited disaggregated data, particularly related to cardiovascular health [2].
Previous literature has identified Asian Americans as being at lower risk for hypertension
than other racial groups. For instance, the American Heart Association estimates that for a
45 year old non-hypertensive individual, the 40-year risk for hypertension is 84.1% for
Asians, which is lower than 92.7% among Black, 92.4% among Hispanic, and 86.0% among
White adults [3]. In addition, the prevalence of hypertension among Asian Americans has
been reported to be lower as compared to other racial/ethnic groups. One study by Yoon et
al. examining 2011-2014 National Health and Nutrition Examination Survey (NHANES)
data found that non-Hispanic Asians had a lower hypertension prevalence (as determined by
systolic blood pressure =140, diastolic blood pressure =90, or taking blood pressure
medication) of 24.9% as compared to non-Hispanic White, non-Hispanic Black, and
Hispanic adults (28.0%, 41.2%, and 25.9%, respectively) [4]. Any mention of Hispanic
populations in this article refers to Hispanic/Latino populations. Due to such estimates of
lower risk and prevalence of cardiovascular risk factors, such as hypertension, cardiovascular
health among Asian Americans has often been overlooked. Nevertheless, heart disease, for
which hypertension is a well-established contributing risk factor, ranks second in the leading
causes of death among Asian Americans [5].

Hypertension is of particular concern given that it is well-known to increase risk for a
variety of potentially life threatening conditions such as heart attack, heart failure, stroke,
and kidney disease [6]. In addition to hypertension, prehypertension is also known to
increase risk of cardiovascular events but less reported in the literature and often missing for
Asian Americans [7]. One NHANES study reported prehypertension prevalence to be 31.0%
overall being higher in men (39.7%) than women (22.9%) [8]. In terms of race and ethnicity,
prehypertension prevalences were only provided for the following categories: hon-Hispanic
White (31.2%), non-Hispanic Black (30.4%), Mexican American (30.9%), and other
(31.0%).

Despite the low prevalence reported for Asian Americans, some studies have found
relatively higher hypertension prevalence among several Asian subgroups [9, 10]. In a study
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observing hypertension among Chinese Americans in San Francisco, aged 19 and older,
69% (n=489), most of which were immigrants from China, were found to have hypertension
(defined as having blood pressure higher than 140/90 mmHg or taking antihypertensive
medication) [11]. However, this prevalence was not age-adjusted, and participants were
mainly older adults (the mean age for the sample was 60 years). In this same study, only
41% reported taking antihypertensive medications among hypertensive participants. In
addition, a study by Kim et al. found the prevalence of hypertension to be 32% among
Korean American adults, aged 18 and older, in Maryland [12]. Of those who were
hypertensive, only 40% of hypertensive Korean Americans were taking medication. Another
study among Korean American seniors in the Baltimore, Maryland area revealed that 71.2%
were hypertensive, which was higher than that of other racial/ethnic groups of equivalent age
(64.3% of White, 70.9% of Black, and 58.1% of Hispanic participants) [13]. Only 23.9% of
those with high blood pressure were taking antihypertensive medication. Furthermore, in a
study examining 201 Vietnamese-American immigrants from a rural community in the
southern U.S., a high hypertension prevalence (as assessed by blood pressure greater than
140/90 mmHg) of 43.7% was also observed [14].

Further reasons why high blood pressure is of major concern among Asian Americans is the
low awareness, treatment, and control of hypertension that has been documented [15, 16]. A
study based on 2011-2012 NHANES data found that age-adjusted awareness of
hypertension (defined as having ever been told by a physician that the individual has
hypertension) was similar among non-Hispanic Black (85.7%), non-Hispanic White
(82.7%), and Hispanic adults (82.2%), but lower among non-Hispanic Asians (72.8%) [17].
In addition, a 2004—-2006 National Health Interview Surveys (NHIS) study found that 17.1%
of Chinese, 17.0% of Korean, and 21.6% of Vietnamese Americans have ever been told that
they have hypertension as compared to 35.5% of Black and 24.9% of White adults [18].
Likewise in a study of 445 middle-aged Korean Americans with hypertension in the
Baltimore-Washington metropolitan area, less than one-third had controlled blood pressure
(<140/90 mm Hg) [19].

Health information on Asian Americans and ethnic groups are limited in many large
surveys, which often lack sufficient sample sizes for data analysis, particularly after
factoring in covariates, and have sampling bias related to language inclusivity (i.e., offering
linguistically appropriate materials) during data collection [20]. In addition, data on
hypertension among Asian Americans is often presented in aggregate form, which can mask
important ethnic differences [21]. The method used to assess hypertension also varies by
study, with some surveys using measured blood pressure readings by trained staff and
information on antihypertensive medication use, while others have relied on self-report from
participants regarding whether a physician has diagnosed them with the condition. Use of
these different methods can impact hypertension prevalence, particularly among immigrants
who do not have access to healthcare and do not regularly see a physician.

Large epidemiologic studies have measured hypertension in different ways and many, such
as the NHIS [22] and Behavioral Risk Factor Surveillance System (BRFSS) [23, 24], have
had limited language inclusivity, offering survey materials only in English and Spanish.
Others, such as the California Health Interview Survey (CHIS) [25, 26], have conducted data
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collection using Asian languages (e.g., Chinese, Korean, and Vietnamese) to increase the
inclusion of linguistically isolated populations, and more recently, Chinese, Korean, and
Vietnamese materials have been included in NHANES after Asian populations began to be
oversampled in 2011 [27]. NHIS, BRFSS, and CHIS assess hypertension prevalence using
self-report, while NHANES uses both self-report as well as measured blood pressure and
anti-hypertensive medication use.

This study aims to examine hypertension prevalence, management, treatment, and health
information seeking among Chinese, Korean, and Vietnamese Americans. Moreover,
hypertension was assessed in this study using two methods for comparison with other large
surveys. Unlike many previous studies that define hypertension based on whether
participants have been diagnosed by a physician, bias from a lack of access to health care is
reduced in this study by also examining hypertension prevalence based on measured blood
pressure readings and inforation on antihypertensive medication.

METHODS

Participant Recruitment and Data Collection.

This study examined data from a randomized controlled trial for a hepatitis B vaccination
intervention, which consisted of 600 foreign-born Asian Americans (201 Chinese, 198
Korean, and 201 Vietnamese participants) in the Washington-Baltimore metropolitan area,
who were aged 18 years and older. Participants were recruited through various outlets
including local community and faith based organizations, community events, health clinics,
Asian grocery stores, ethnic newspapers, and personal networks. After informed consent,
participants completed a self-administered questionnaire in their preferred language
(English, Chinese, Korean, or Vietnamese). Data were collected from April 2013 to March
2014. Further details on recruitment and data collection are described elsewhere [28]. This
study was approved by the Johns Hopkins Bloomberg School of Public Health Institutional
Review Board.

Blood Pressure.

Participants had three blood pressure measurements taken by trained staff at the beginning,
middle, and end of the questionnaire using automatic blood pressure monitors. Hypertension
was assessed using two methods: (1) measured blood pressure or antihypertensive
medication use (henceforth referred to as measured blood pressure) and (2) self-report. For
measured blood pressure, the average systolic (SBP) and diastolic blood pressure (DBP)
were calculated using the second and third readings to assess blood pressure levels [29, 30].
The second blood pressure reading was used for those missing the third reading (n=2). In
classifying measured blood pressure, the following categories were employed based on
definitions from the Joint National Committee on the Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7) and National Heart, Lung, and Blood Institute [6,
31]: low blood pressure (SBP<90 or DBP<60), normal blood pressure (SBP from 90-119
and DBP from 60-79), prehypertension (SBP from 120-139 or DBP from 80-89), and
hypertension (SBP=140 or DBP>90). Hypertension based on measured blood pressure was
defined as any participant having SBP=140 mmHg, DBP=90 mmHg, or currently taking
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antihypertensive medication. Hypertension based on self-report was defined as whether a
doctor had ever told participants that they have hypertension or high blood pressure.

Sample Size Ascertainment.

Several sub-samples of the initial 600 participants were examined in this study for different
purposes (Fig. 1). The full sample was used to show blood pressure level categories, since all
participants had three blood pressure readings, with the exception of two participants
missing the third reading. Next, participants missing information on variables on interest
including sociodemographic characteristics and hypertension related behavior were
excluded, leaving an analytic sample of 581. Among those told by a doctor that they have
hypertension (n=115), further sub-samples were examined including participants who were
(1) managing their hypertension using diet, exercise, or weight management for high blood
pressure, (2) taking antihypertensive medication, and (3) seeking health information to
improve their high blood pressure. Health information seeking behavior was examined in the
total analytic sample (n=581) and among those taking antihypertensive medication (n=74).

Statistical Methods.

RESULTS

Descriptive analyses were used to examine variable distributions. T-tests were employed to
examine mean differences for continuous variables and chi-square tests, and Fisher’s exact
tests were used to examine proportions for categorical variables among non-hypertensive
and hypertensive participants (Table 1) as well as for hypertension management, treatment,
and information seeking (Table 3). Hypertension prevalence was computed using measured
blood pressure and self-report. To make comparisons with 2011-2014 NHANES data from
previous literature [4], hypertension prevalences were age-adjusted to the standard 2000 U.S.
Census population by the direct method using the following age groups: 18 to 39, 40 to 59,
and 60 and older as has been done in previous literature [4, 17]. For comparisons based on
self-report, hypertension prevalences calculated from the collected data were compared with
those calculated from 2014 CHIS data using weighted analysis given that California has the
largest Asian American population among all states, CHIS provides rich data on Asian
American subgroups, and CHIS provides self-reported hypertension information based on
self-report from subjects. Prevalences and 95% confidence intervals are presented (Table 2).
Frequencies for different sources of information are also presented for the total sample and
among those taking antihypertensive medication (Table 4). Analyses were conducted using
SAS 9.4 (SAS Institute) and weighted data analyses for CHIS data were conducted used
survey (svy) commands in STATA 14.

When examining the full initial dataset (n=600), 4.0% had low blood pressure (n=24),
32.8% had normal blood pressure (n=197), 34.0% had prehypertension (n=204), and 29.2%
had hypertension (n=175) based on measured blood pressure (Figure 1). Hypertension
prevalence was found to differ based on the method of assessment and was higher based on
measured blood pressure than self-report (29.1% vs. 19.8%). Among those with a self-
reported hypertension diagnosis, 64.3% were taking antihypertensive medication and 45.9%
of these patients were still hypertensive based on measured blood pressure. In the final
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analytic sample (n=581), hypertensive participants, as assessed using measured blood
pressure, tended to be older, male, Vietnamese, less educated, have lower income, be
married, and have a regular physician as compared to those who were non-hypertensive
(Table 1).

Based on measured blood pressure, the overall age-adjusted hypertension prevalence was
27.5%, which is higher than that found using 2011-2014 NHANES data on Asian
Americans (24.9%) (Table 2) [4]. As in this study, NHANES assessed hypertension using
measured blood pressure readings and antihypertensive medication use. For comparability,
hypertension prevalences based on measured blood pressure in this study were age-adjusted
to the 2000 U.S. Census population. The age-adjusted prevalences of hypertension among
Chinese, Korean, and Vietnamese in the current study were 21.8%, 29.9%, and 31.9%,
respectively. Hypertension prevalence varied by race/ethnicity and sex. Compared to 2011—
2014 NHANES data, the hypertension prevalences for Korean and Viethamese Americans
were higher than that among non-Hispanic White adults (28.0%), and Vietnamese men had
the highest prevalence (45.9%) compared to men of all other racial/ethnic groups (25.4%
-40.8%) [4].

CHIS assesses hypertension based on self-report by participants of whether a doctor has told
them that they have high blood pressure. Given that this information was also collected in
this study, crude hypertension prevalences based on self-report from the current study were
compared with weighted hypertension prevalences calculated using 2014 CHIS data (Table
2). In this study, 13.4% of Chinese, 23.2% of Korean, 22.9% of Vietnamese, and 19.8%
overall were hypertensive based on self-report. All hypertension prevalences found using
2014 CHIS data were lower, with the exception of among Korean Americans (23.2% in this
study vs. 18.4% using 2014 CHIS data) [25]. In addition, there were significant sex
differences in overall hypertension prevalence (24.2% for men vs. 16.7% for women) in this
study, which were primarily driven by differences among Vietnamese participants (29.2%
for men vs. 17.9% for women). Similarly, men had a higher hypertension prevalence than
women based on 2014 CHIS data (24.7% for men and 21.2% for women overall)
specifically among Koreans (27.2% for men and 13.8% for women) and Vietnamese subjects
(30.9% for men and 20.8% for women).

Table 3 presents findings on hypertension management, treatment, and information seeking.
Having a regular physician promoted healthier behaviors related to hypertension. Compared
to those who do not, those undergoing hypertension management (i.e., through diet,
exercise, or weight management) (69.2% vs. 37.8%), taking antihypertensive medication
(68.9% vs. 41.5%), and seeking information to improve their hypertension (67.5% vs.
42.1%) tended to have a regular physician.

Table 4 presents sources of health information as reported by participants. The top five
sources reported in the total sample (n=581) were printed health information from hospitals,
clinics, and pharmacies (88.6%); a doctor (70.2%); the internet/computer (48.9%); friends
(23.6%); and family (22.0%). Others included smartphones, pharmacists, general print
materials (e.g., newspapers, magazines, and books), and community resources or events.
Specifically among hypertensive adults taking antihypertensive medication (n=74), the top
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five sources of information were a doctor (94.6%), the internet/computer (16.2%), family
(10.8%), friends (9.5%), and printed health information from hospitals, clinics, and
pharmacies (8.1%).

DISCUSSION

In this study, the prevalence of hypertension was shown to be greatly dependent on the
method of assessment. Although not statistically different, the prevalence of hypertension
based on measured blood pressure and antihypertensive medication use among Asian
Americans was higher in this study than among Asian Americans using 2011-2014
NHANES data (27.5% vs. 24.9%), while hypertension prevalences among Korean and
Vietnamese Americans were found to be also higher than some other racial groups,
including non-Hispanic White and Hispanic adults [17, 4]. Similar to our findings using
measured blood pressure, a study examining 2003-2005 NHIS data found that Chinese
adults (OR=0.75; 95% CI: 0.59-0.96) and other Asian adults (OR=0.69; 95% CI: 0.54-0.85)
were less likely to have hypertension (as determined by whether a doctor told participants
they had hypertension) compared to non-Hispanic Whites [32].

When examining hypertension based on self-report, the hypertension prevalence for Asians
overall, Chinese, and Vietnamese participants in this study were lower as compared to 2014
CHIS data, while that for Koreans participants was higher. These dissimilarities between our
data and 2014 CHIS data may be a result of differences in the sociodemographic
characteristics of the samples. Specifically, there was a smaller percentage of Chinese
(41.8% men in our sample vs. 44.3% men in 2014 CHIS) and Vietnamese men (44.3% men
in our sample vs. 49.1% men in 2014 CHIS) than women and larger percentage of Korean
men (39.9% men in our sample vs. 34.7% men in 2014 CHIS) than women in our sample as
compared to the 2014 CHIS sample. Considering that men are known to have greater risk for
hypertension than women of similar ages [33], this may be one contributing factor.
Furthermore, in regards to treatment, there were fewer individuals on antihypertensive
medication in this study (64.3% vs. 73.5%—77.4%) as compared to other racial groups
nationally based on NHANES data [17].

Based on a prior study using 2011 BRFSS data, a lack of access to healthcare was noted as
an issue among those with self-reported hypertension, with 19.1% having no health
insurance, 18.1% having no regular doctor, and 23.6% being unable to visit a doctor because
of costs [34]. In this study, having a regular physician was found to significantly differ
among those with healthier hypertension behaviors. Specifically, more individuals who
practiced hypertension management, were taking antihypertensive medication, and sought
information to improve their hypertension reported having a regular physician as compared
to those who did not. Additionally, another study found that among adults with
cardiovascular disease and hypertension, Asian adults had fewer doctor visits (4.6+0.3 visits
per year) compared to non-Hispanic White adults (6.7+0.2 visits per year) based on 2011 to
2012 CHIS data [35].

Previous literature suggests that cultural and language barriers, low health literacy, economic
difficulties, limited health access, lack of health insurance, self-efficacy can contribute to
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lower antihypertensive medication use and hypertension management behaviors [11, 36—-38].
Moreover, prior literature has suggested that some Asian Americans do not fully understood
the cause and prevention of hypertension and heart disease [37]. Thus, interventions that use
interpreter services, increase access to medical insurance, provide translated educational
materials, and organize community fairs could be valuable in addressing the need for
cultural sensitivity and appropriate approaches for Asian American subgroups [12, 14, 37,
39]. Based on the findings from this study, future interventions addressing these barriers
could incorporate printed health information in medical facilities, doctors, and the internet,
given that these were the top resources for general health information and information on
antihypertensive medication. These resources can be important targets for promoting
hypertension management and treatment in future interventions in this population.

A limitation of this study is its generalizability given that a non-probability sampling method
was employed and all participants were foreign-born. In addition, all subjects resided in the
Washington-Baltimore metropolitan area and many subjects were highly educated (49%
received a college or graduate school education as shown in Table 1), which could impact
comparisons with other Asian American populations including those from NHANES and
CHIS. However, this study provides a descriptive look at hypertension among three Asian
American subgroups, which is a strength given that the majority of past data presents
aggregated estimates of very heterogeneous Asian subgroups [40]. In previous literature,
hypertension prevalence among Asian Americans has often been reported based on self-
report of a doctor’s diagnosis of hypertension [41], which is likely to lead to underestimation
of the true prevalence due to a lack of access to care among many Asian American
immigrants [42]. Another strength of the current study is the inclusion of objective measures
to determine hypertension status. Furthermore, given that hypertension has been assessed
differently in previous studies, the comparability of our findings were improved by assessing
hypertension using objective measurements and self-report as well as by using age-adjusted
estimates for comparison with NHANES data.

The prevalence of hypertension was shown to be greatly dependent on the method of
assessment with prevalence based on measured blood pressure and antihypertensive
medication use resulting in higher estimates than self-report. Thus, hypertension prevalence
based on self-report may exclude those at high risk, who have limited access to health care
or no regular physician, potentially leading to an underestimation of the true prevalence [43].
Thus, varying prevalence in the literature for Asian Americans may result from different
definitions of hypertension (e.g., objectively measured blood pressure versus self-report),
healthcare access and utilization, as well as language barriers, which may result in the
exclusion of non-English speaking Asian Americans in survey data collection. The
considerable racial/ethnic and sex variation in hypertension prevalence underscores the need
for disaggregated blood pressure data among Asian American subgroups. Better assessment
of hypertension is needed for improved understanding and monitoring of hypertension in
this population.
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Initial Sample (n=600)"
e Low: n=24 (4.0%)

e Normal: n=197 (32.8%) Excluded (n=19):
e Pre-hypertensive: n=204 (34.0%) o Missing seek BP health information (n=2)
e Hypertensive: n=175 (29.2%) e Missing education (n=6)
T e Missing employment (n=3)
v e Missing marital status (n=1)
Sample after Exclusions (n=581)" e Missing health insurance (n=4)
o Low: n=24 (4.1%) e Missing regular physician (n=3)

e Normal: n=194 (33.4%)
e Pre-hypertensive: n=194 (33.4%)
o Hypertensive: n=169 (29.1%)

¥ X
Hypertension Assessment Method #1:° Hypertension Assessment Method #2:
Hypertension Based on Measured BP or Told Had Hypertension by a Doctor
Taking Antihypertensive Medication n=115 (19.8%)
n=169 (29.1%)
4 \ ¥ X
Told Had Hypertension by a Not Told Had Hypertension Taking Antihypertensive Not Taking Antihypertensive
Doctor by a Doctor Medication Medication
n=101 (59.8%) n=68 (40.2%) n=74 (64.3%) n=41 (35.7%)
/ \ v v
Taking Antihypertensive Not Taking Antihypertensive Measured BP” Measured BP®
Medication Medication o Low: n=2 (2.7%) e Normal: n=5 (12.2%)
n=74 (73.3%) n=27 (26.7%) e Normal: n=7 (9.5%) o Pre-hypertensive: n=9 (22.0%)

o Pre-hypertensive: n=31 (41.9%) e Hypertension: n=27 (67.8%)
o Hypertension: n=34 (45.9%)

* BP=blood pressure
®Blood pressure classifications are based on measured blood pressure and antihypertensive medication use
¢ Counts for the hypertension assessment methods are not mutually exclusive

Fig. 1.
Sample size flowchart and blood pressure classifications by hypertension assessment
method?
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Sample characteristics by hypertension status based on measured blood pressure and antihypertension

medication use

Table 1

Total Non-Hypertensive Hypertensive
(n=581) (n=412) (n=169) p-val ued
n % n % n %
Systolic Blood Pressure (mmHg) (mean, SD) 1239 171 116.7 114 1416 159 <.001
Diastolic Blood Pressure (mmHg) (mean, SD) 778 112 73.8 8.4 875 112 <.001
Age <.001
18-39 133 22.9 116 28.2 17 10.1
40-59 370  63.7 257 62.4 113 66.9
60 and older 78 13.4 39 9.5 39 23.1
Sex <.001
Male 242 417 145 35.2 97 57.4
Female 339 584 267 64.8 72 42.6
Ethnicity 0.043
Chinese 198 341 153 37.1 45 26.6
Korean 194 334 134 325 60 355
Vietnamese 189 325 125 30.3 64 37.9
Education 0.004
Less than High School 76 13.1 43 10.4 33 19.5
High School/\Vocational School/Some College 221 38.0 151 36.7 70 414
College Graduate 160 275 120 29.1 40 23.7
Graduate School 124 213 98 23.8 26 15.4
Annual Household Income 0.010
Less than $20,000 146 251 103 25.0 43 25.4
$20,000-$39,999 148 255 105 255 43 25.4
$40,000-$59,999 101 174 66 16.0 35 20.7
$60,000-$79,999 46 7.9 32 7.8 14 8.3
$80,000 or More 126 217 101 245 25 14.8
Unknown 14 2.4 5 1.2 9 53
Employment Status 0.054
Employed 91 15.7 69 16.8 22 13.0
Unemployed/Student 386 66.4 279 67.7 107 63.3
Retired/Housewife 104 179 64 15.5 40 23.7
Marital Status 0.030
Married 456 78.5 318 7.2 138 81.7
Separated 49 8.4 31 75 18 10.7
Never Married 76 13.1 63 15.3 13 7.7
Health Insurance 0.566
Yes 303 522 218 52.9 85 50.3
No 278 479 194 47.1 84 49.7
Regular Physician 0.016

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2020 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Jung et al.
Total Non-Hypertensive Hypertensive
(n=581) (n=412) (n=169) p-val ued
n % n % n %
Yes 278 47.9 184 447 94 55.6
No 303 522 228 55.3 75 44.4
Years of U.S. Residency 0.326
0-5 years 113 19.5 81 19.7 32 18.9
6-10 years 57 9.8 46 11.2 11 6.5
11-20 years 161 277 111 26.9 50 29.6
More than 20 Years 171 29.4 115 27.9 56 33.1
Unknown 79 13.6 59 14.3 20 11.8

aThe pvalues for mean blood pressure comparisons are from #tests and all others are from X2 tests
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Table 2

Hypertension prevalence by race/ethnicity and sex based on the hypertension assessment method”

Hypertension Prevalence

Data Source Race/Ethnicity Total Men Women
% (95% ClI) % (95% ClI) % (95% CI)

Hypertension Based on Measured Blood Pressure and Antihypertensive Medication Useb

Current Study, 2013-2014  Asian (n=600) 275 (23.4-315) 387 (31.2-46.2) 187 (14.4-23.0)
Chinese (n=201) 218 (155-280) 333 (21.0-456) 121 (6.5-17.7)
Korean (n=198) 299 (224-37.3) 373 (246-50.0) 254 (16.2-34.7)
Vietnamese (n=201)  31.9 (24.2-39.5) 459 (32.0-59.8) 16.1 (9.8-22.4)

NHANES, 2011-2014 All Race/Ethnicities 29.0 - 300 - 281 -
Non-Hispanic White  28.0 - 294 - 265 -
Non-Hispanic Black  41.2 - 40.8 - 415 -
Non-Hispanic Asian  24.9 - 265 - 235 -
Hispanic 259 - 254 - 262 -

Hypertension Based on Self—Reportd

Current Study, 2013-2014  Asian (n=600) 198 (16.7-233) 242 (19.1-30.0) 167 (12.9-21.0)
Chinese (n=201) 134 (9.0-189) 155 (85-25.0) 120 (6.7-19.3)
Korean (n=198) 232 (17.4-29.1) 278 (184-39.1) 202 (13.4-285)
Vietnamese (n=201) 229 (17.3-29.3) 292 (20.1-39.8) 17.9 (11.3-26.2)

CHIS, 2014° Asian (n=1,220) 229 (19.1-27.1) 247 (19.7-30.4) 212 (16.7-26.5)
Chinese (n=598) 156 (10.5-226) 122 (7.4-19.6) 183 (10.7-29.7)
Korean (n=216) 184 (12.1,27.1) 272 (154-433) 138 (7.9-22.8)

Vietnamese (n=406)  25.8 (16.9-37.1) 30.9 (16.6-50.1) 20.8 (12.9-31.9)

Page 15

laNHANES National Health and Nutrition Examination Survey; CH/S California Health Interview Survey; 95% C/95% Confidence Interval

bHypertension was defined as having measured SBP 2140 mmHg, DBP =90 mmHg, or currently taking antihypertensive medication (Hypertension
prevalence estimates were age-adjusted to the 2000 U.S. Census population by the direct method using the following age groups: 18-39, 40-59,

and 60 and over)

cHypertension estimates using NHANES data are from the following source: Yoon SS, Fryar CD, Carroll MD. Hypertension prevalence and

control among adults: United States, 2011-2014. NCHS Data Brief. 2015(220):1-8 (Sample sizes and 95% CI intervals were not provided)

dHypertension was defined as having a doctor ever tell participants that they have high blood pressure

eHypertension prevalence from 2014 CHIS data was calculated using weighted data analysis in STATA
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Table 3

Hypertension management, treatment, and information seeking among hypertensive adults (n=115)

Page 16

Hypertension M anagementa

Take Antihypertensive M edication

Seek Information to Improve

Hypertension
Yes No Yes No Yes No
p-val ueb p-value p-value
n % n % n % n % n % n %

Total 78 678 37 322 74 643 41 357 77 670 38 33.0

Age 0.193 0.004 0.555
18-39 2 2.6 4 108 0 0.0 6 146 3 3.9 3 7.9
40-59 51 654 23 622 51 689 23 56.1 49 636 25 658
60 and older 25 321 10 270 23 311 12 293 25 325 10 26.3

Sex 0.183 0.792 0.948
Men 36 46.2 22 595 38 514 20 488 39 507 19 50.0
Women 42 539 15 405 36 487 21 512 38 494 19 500

Ethnicity 0.109 0.369 0.064
Chinese 22 282 4 108 17 230 9 220 18 234 8 211
Korean 29 372 16 432 32 432 13 317 35 455 10 26.3
Vietnamese 27 346 17 46.0 25 338 19 463 24 312 20 526

Education 0.269 0.755 0.138
Less Than High 15 192 11 297 18 243 8 195 13 169 13 342
School
High School/ 33 423 16 432 29 392 20 488 33 429 16 421
Vocational School/
Some College
College Graduate 20 256 9 243 19 257 10 244 22 286 7 184
Graduate School 10 128 1 2.7 8 108 3 7.3 9 117 2 53

Annual Household Income 0.300 0.418 0.317
Less than $20,000 16 205 15 405 17 230 14 342 18 234 13 342
$20,000-$39,999 23 295 9 243 21 284 11 268 20 26.0 12 316
$40,000-$59,999 15 192 7 189 16 216 6 14.6 18 234 4 105
$60,000-$79,999 7 9.0 2 5.4 4 5.4 5 122 8 104 1 2.6
$80,000 or More 12 154 3 8.1 12 162 3 7.3 9 117 6 158
Unknown 5 6.4 1 2.7 4 54 2 4.9 4 52 2 5.3

Employment Status 0.892 0.522 0.564
Employed 11 141 6 16.2 10 135 7 171 13 169 4 105
Unemployed/Student 45 57.7 22 595 46 622 21 512 45 584 22 579
Retired/Housewife 22 282 9 243 18 243 13 317 19 247 12 316

Marital Status 0.235 0.027 0.013
Married 67 859 28 757 65 878 30 732 69 896 26 684
Separated 10 128 7 189 9 122 8 195 7 91 10 263
Never Married 1 13 2 54 0 00 3 7.3 1 13 2 53

Health Insurance 0.972 0.393 0.543
Yes 34 436 16 432 30 405 20 488 35 455 15 395
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Hypertension Management?® Take Antihypertensive Medication Seek Iano;r";]:rttigrr:stignlmprove
Yes No Yes No Yes No
p-val ueb p-val ueb - p-va ueb
n % n % n % n % n % n %
No 44 564 21 56.8 44 595 21 512 42 546 23 605
Regular Physician 0.001 0.004 0.009
Yes 54 69.2 14 378 51 689 17 415 52 675 16 421
No 24 308 23 622 23 311 24 585 25 325 22 579
Years of U.S. Residency 0.196 0.509 0.213
0-5 years 11 141 9 243 13 176 7 171 10 130 10 263
6-10 years 6 7.7 3 8.1 4 5.4 5 122 5 6.5 4 105
11-20 years 28 359 6 162 25 338 9 220 27 351 7 184
More than 20 Years 23 295 11 297 20 270 14 342 22 286 12 316
Unknown 10 128 8 216 12 162 6 146 13 169 5 132

a . ] . . - .
Hypertension management was defined as the use of diet, exercise, or weight management for high blood pressure among those who were aware

of hypertension

b . . . .
The pvalues are from Fisher’s exact tests for age group, income, and marital status and XZ tests for all other variables
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Table 4
Sources of health information
Tora Sample e M eication
I nformation Source® (n=581) (n=74)°
n % n %

Printed Health Information in a Hospital/Clinic/Pharmacy 515  88.6 6 8.1
Doctor 408 70.2 70 94.6
Internet/Computer 284 489 12 16.2
Friends 137 23.6 7 9.5
Family 128 22.0 8 10.8
Smartphone 55 9.5 2 2.7
Pharmacist 44 7.6 3 4.1
General Print Materials (e.g., Newspaper, Magazine, and Book) 11 1.9 - -
Community Resources or Events 4 0.7 - -

a . .
Information sources are not mutually exclusive

Participants were asked where they usually seek health information. Out of 581 participants, 576 selected at least one information source

Page 18

Participants were asked where they seek information regarding questions about their antihypertensive medication (Out of 74 participants who were
taking antihypertensive medication, 73 selected at least one information source)
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