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ABSTRACT

Across available literature, there exists a minimal understanding of understudied ethnic groups and their interactions
with genetic technologies. In particular, few studies exist examining Asian-Americans— specifically, those with a pre-
disposition to cardiovascular disease— and their perceptions towards genetic services as a whole. Understanding the
experiences of these individuals is key to further tailoring precision health services, and encouraging the collection of
diverse genomic data across at-risk populations. A structured, mixed-methods questionnaire was sent to East, South-
east, and South Asian-American respondents with a self-reported history of cardiovascular disease. 55 individual re-
sponses were collected, and analyzed in the context of self-reported characteristics and cultural subgroup themes.
Across the Asian-American subgroups analyzed, individual location and proximity emerged as a novel theme in ac-
cessing genetic technologies. Additionally, numerous participants reported hesitancy towards utilizing these services.
Amongst other notable themes, language barriers, cost, and cultural-familial influence persisted as hindrances in one’s
decision to pursue genetic utility. Despite this, interest among responders for genetic-based treatment or prevention
for cardiovascular disease was substantial. Through the identification of potential areas for guided, genetic outreach
in Asian-Americans, these results suggest a greater need for incentivizing targeted genetic implementation strategies
in minority communities, and include recommendations for future studies in the context of Asian-Americans and
cardiovascular health.

Introduction

In the United States, innovation in the field of genetic technology (GT; encompassing genetic testing and counseling,
and the use of gene therapy) continues to progress rapidly, with genetic health services being promoted on a broader
scale to improve clinical and diagnostic interventions. In the fields of cardiovascular disease (CVD) and cardiovascular
medicine, genetic technologies in particular have shown heightened potential in the treatment and prevention of CVD
in recent years (Shimamura et al., 2020; Cao et al., 2021). Despite rapid advances within the past 30 years, minority
populations continue to be understudied in the field of GT, most especially in terms of Asian-American (AA) utility
and usage (Hindorff et al., 2017; Young et al., 2021; Chen et al., 2022). Additionally, large heterogeneity exists among
AA subgroups, with the process of data disaggregation and the analysis of diverse populations continuing to be un-
derstudied in most research contributing to the GT field today (Druhot & Garip, 2021; Chen et al., 2022). With respect
to CVD itself, the prevalence of which differs substantially across AA subgroups, it is crucial that communities are
equipped with extended resources to inform decision-making and benefit preventative care (Shah et al., 2022). Un-
derstanding personal utility in genetic services, as defined by Kohler et al., particularly in these populations, is vital
to amplifying the impact of precision medicine and improving health equity across demographics (Kohler et al., 2017;
Hindorff et al., 2017). This research aims to contribute to the aforementioned gap in understanding specific Asian-
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American usage of genetic services, and how understudied diseases in this context, such as that of CVD, impact access
to genetic technologies.

Existing Barriers to Genetic Technologies Among Asian-Americans

Across relevant literature, it is apparent that several key themes in the usage of genetic services across Asian-Ameri-
cans exist, particularly factors related to cultural variabilities and familial influence. Young and colleagues, in a
guiding study analyzing genetic services usage, identified at least six overall themes concerning access, with at least
three including a potential language barrier or other communicative barrier, a lack of provider understanding of cul-
tural beliefs, or the use of culturally-rooted community based decision-making in their choice to access genetic ser-
vices (2021). These factors not only reflect past research on the implications of Asian-American patient counseling—
which detail the need for culturally-sensitive outreach and directive interventions— but additionally highlight the need
for outreach that extends beyond the ‘model minority’ stereotype and is not overly broad in its assessment of Asian-
Americans (Wang & Marsh, 1992; Chandras et al., 1999; Yi et al., 2016). As a whole, new research in the field of
GT must encompass and objectively analyze distinctions among these understudied subgroups.

Other known barriers, in a study of demographic characteristics associated with the personal utility of GT by
Miller and colleagues, note the prevalence of individuals who are predominantly White, have received a college edu-
cation or higher, and have an income above the typical American average (Miller et al., 2023). In communication with
the conclusions of Young and colleagues, this data exposes other potential barriers, such as increased awareness of
genetic services and local education within communities, the notion of genetic discrimination, socioeconomic status
and financial obstacles in testing, and a need for cross-cultural awareness across racial groups with less access to these
services or a generally decreased understanding of their benefit (Young et al., 2021). Many Asian-Americans, espe-
cially recent immigrants, may also find barriers in the form of healthcare access as a result of acculturation (Read &
Smith, 2018; Waldman et al., 2019).

Globally, evidence exists that current genetic technologies do not fully encompass a broad range of potential
genetic health conditions, potentially putting Asian-Americans and minorities with diverse and understudied genomes
at risk of underdiagnosement. In an analysis of over 9000 East, Southeast, and South Asian genomes, Chan and col-
leagues identified substantial percentages of genotype-phenotype associations and other genetic variabilities unique
of Asian ethnic groups that were not included in the American College of Medical Genetics’s recommended screening
panel (Chan et al., 2022). To overcome these barriers, it is imperative that a larger understanding of diverse de-
mographics, their genomes, and their experiences or perceptions surrounding genetic health services be analyzed in a
beneficial context. While many recently published papers, such as in a study by Scherer and colleagues, strive towards
this goal through genetic services perception analysis of specific subgroups such as Filipino-Americans, it still is
important to view them through the lens of a specific disease: cardiovascular disease (Scherer et al., 2024).

Cardiovascular Disease and Guiding Points in the Context of Asian-Americans

Within the past decade, established authorities in the field of cardiovascular health have noted certain variabilities in
CVD prevalence and risk across a diverse array of Asian-American demographics. In health data collected between
2007-2018, the American Heart Association (AHA) finds that the prevalence of CVD continues to increase across all
analyzed subgroups in comparison to non-Hispanic Whites — excluding certain Japanese and Pacific Island popula-
tions, who have stagnated — and with Filipino populations continuing to increase at higher rates (Nguyen et al., 2022).
This research reflects the variability of CVD trends in minoritized populations, as health data also collected by the
AHA from 2003-2017 reflects that standardized mortality rates of CVD across Asian subgroups, in terms of ischemic
heart disease and heart failure, stagnated across certain Chinese, Korean, and Japanese groups (Shah et al., 2022). In
a broader context, CVD-related health risks also exist within the AA community as a whole, with research suggesting
that a substantial population of Asian-Americans possess a less-than-ideal standard of physical activity (Lopez-
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Neyman et al., 2022). Despite this, recent studies show that Asian-Americans— particularly those affected by hyper-
tension— are continuously looking for more information on ways to treat or manage these conditions, indicating a
further need to understand the effects of innovation in fields such as genomic medicine and the like (Jung et al., 2019).

Genetic therapies in the fields of cardiovascular medicine have been understudied, especially in their usage
by minority demographics. More specifically, their perceptions and usage by Asian-Americans (also in the studies of
genetic testing) continue to be relatively unexplored in comparison to other diseases such as Parkinson’s and cancerous
diseases (Tan et al., 2007). To date, research on the clinical applications of gene therapy in cardiovascular medicine
continue to be explored, with methods such as gene silencing continuing to be used in clinical trials and used as
preventative treatments for patients with notable conditions such as hypertension, dyslipidemia, and more (Shimamura
et al., 2020; Mendes, 2020; Cao et al., 2021).

As usage of these therapies grows in clinical applications, it is crucial to know how potentially underserved
communities perceive their use and how they may best benefit from these resources.

Summary of Objectives

Overall, there is a prevailing lack of studies in the field of genetic medicine that directly question Asian-Americans
about their perceptions of genetic technologies, more so, that address these topics in the context of cardiovascular
health. Certain factors, such as the availability of genetic services in an area and individual access to healthcare, also
remain understudied in analyzing personal usage. This leads to the question: What underlying barriers or perceptions
may prevent CVD-predisposed Asian-Americans from accessing gene technologies? This research aims to accomplish
specific objectives: contributing to the analysis of AA genetic services usage through direct questioning, rather than
indirect methods in secondary data analysis such as systemic reviews, understanding if identified barriers to GT are
comparable to those of CVD-predisposed individuals, contributing to needed data disaggregation in genetic medicine
by analyzing AA subgroups in-depth, and identifying potential areas in guiding targeted CVD-prevention outreach in
these communities (Figure 1).

Use of direct questioning

Cardiovascular disease

Objectives

Confirming/corroborating past
studies

Subgroup analysis

Figure 1: Prevailing Objectives in Addressing the Perceived Gap

Data Collection Structure

Summary of Data Collection Approach & Design of Methodology

As described previously, a comprehensive process of data collection will be utilized that best addresses the primary
research goals. In particular, data collection will aim to build a more specific understanding of genetic technology
attitudes towards CVD in Asian-Americans through a structured, mixed-methods questionnaire (Appendix A) with a
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multi-faceted approach through themed sections (Figure 2). A mixed-methods approach will allow for numerous as-
pects of respondent perception and background to be studied in detail, as explained in the sections that follow. The
themed sections shown in Figure 2 highlight the intended analyses of the study.

Respondent Background

Cardiovascular Family History

Questionnaire

Health Access and GT Familiarity Assessment

Figure 2: Themed sections of the Questionnaire

Previous studies concerning attitudes, knowledge, and general interest towards genetic testing/genetic tech-
nologies in Asian and diverse populations have made use of standardized questionnaires and surveys, such as that
conducted by Tan and colleagues, assessing attitudes of GT for Parkinson’s disease, and Armstrong and colleagues,
assessing interest in genetic testing for BRCA1 (Armstrong et al., 2002; Tan et al., 2007). Similar to this research, the
structured questionnaire used in this study will include an assessment of one’s current knowledge or familiarity of
genetic technologies in the context of cardiovascular disease, verifying individual predisposition to CVD in the family
history section through self-reporting. Additionally, as concluded by Young and colleagues, and in line with other
previous inquiries concerning barriers to genetic testing/healthcare, the design of the survey will assess certain inde-
pendent variables to the respondent background that may influence health access or perceptions of care as follows:
age, gender, income, availability of health insurance, education level, and culture or language (Reed & Smith, 2018;
Young et al., 2021). An important aspect of this design is the ability to study and analyze respondent data based on
the self-identified individual Asian subgroup, a recommendation introduced in the guiding study by Young and col-
leagues that has typically been understudied in recent genetic utilization research concerning Asian-Americans
(Young et al., 2021). For the purposes of this study, the largest Asian subgroups in the United States (as identified by
the Pew Research Center) will be studied, in addition to other Asian ethnic subgroups belonging to these major Asian
regions (Figure 3).
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Largest Asian-American Groups
(Pew Research Center, 2021)

‘ East Asian Americans | Southeast Asian Americans | South Asian Americans ‘

Chinese Americans — | - Indian Americans

(5.4 million) Filipino Americans (4.6 million)

| (4.2 million) |

Korean Americans . | . »

( 1(9 million) Vietnamese Americans Other: Sri Lanka, Bangladesh,

: | (2.2 million) Pakistan

Japanese Americans

(1.5 million) Other: Thailand, Cambodia,

Laos, Indonesia, Malaysia

Figure 3: Subgroups of Asian-Americans Identified in this Study (Pew Research Center, 2021).

Sampling of Respondents and Delimitations

The data used in this study will be collected from all major regions of the United States, in particular, the New England
and Western regions. Ideally, all respondents will be citizens and identify culturally/claim ethnic heritage with one of
the aforementioned Asian subregions listed above. Additionally, respondents should, as established in the cardiovas-
cular history section of the questionnaire, indicate a personal or familial history of cardiovascular disease. This study
is narrowed strictly to respondents that fit the criteria mentioned and are between the ages 18-55.

As indicated by the parameters above, this study will utilize a non-randomized sampling method, specifically,
purposive sampling, in an effort to accurately encompass a wide range of experiences and perceptions across a broad
range of Asian ethnic subgroups (i.e all respondent data matching the background criteria will be included in the
analysis). Purposive sampling ensures that the data collected is strictly in line with the original goals of the study, that
is, the intent to explore perceptions of GT among Asian-Americans in the direct context of cardiovascular health.
Purposive sampling has also been used in areas of genetic technology utilization research to assess respondent qualities
and opinions in the areas of Parkinson’s disease, breast cancer, and other forms of inherited or genetic disease (Tan et
al., 2007).

Summary of Thematic and Data Analysis Procedure

In comparison to other studies concerning genetic health services utilization, this study will not collect any personally-
identifying health information, disregarding the need for data collection in accordance with the Health Insurance Port-
ability and Accountability Act (HIPAA). All respondents will be directed to review a consent form (Appendix B) to
which their completion of the questionnaire indicates an agreement to the conditions listed in the form itself. After
survey time has elapsed (1~2 months), all respondent data will be analyzed.

In line with traditional mixed methods survey research, quantitative questions (Figure 4) will be analyzed
based on the overall prevalence of a response to a question (n = X, % of group) and in the context of certain aspects
of the respondent’s background, such as cultural subgroup or personal characteristics identified in the self-identify
section of the questionnaire. Such data may indicate a rough correlation between one or more independent variables
described, especially when compared to respondent data of a similar background. This type of manual, observation-
based analysis will replace the typical statistical analysis often used in these studies (multivariate analysis) as has been
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used in the past Parkinson’s disease study, which may be used for certain questions to understand a potential correla-
tion as stated previously (Tan et al., 2007). Responses to qualitative, open-ended questions (Figure 4) will be analyzed
based closely on certain themes identified in the guiding study by Young and colleagues, namely that of culture,
communication barriers, concerns towards genetic testing, and general awareness of genetic technologies (Young et
al., 2021). Open-ended responses will be analyzed verbatim and quoted to ensure that unique characteristics are ac-
counted for in data analysis. As a whole, all collected data will be reviewed independently by the researcher, and
sorted according to the characteristics identified.

7) Asan individual, would you be open to using genetic counseling in assessing your
cardiovascular health, if made available to you?
a) Yes
b) No

8) If you answered no to the above question, please explain:
a) Financial cost
b) Lack of genetic health services in my area
c) Not of great importance to me
d) Need more information or advice from a provider

e) Other (explain):
Figure 4: Examples of Qualitative and Quantitative Respondent Questions

Findings

A total of 80 responses (n = 80) from two sources— Dear Asian Youth, a US-based organization of predominantly
Asian-American young adults, and Prolific, a paid research site, were received for initial analysis. In line with stand-
ards of data replicability and data collection improvement, verification via the use of effective, built-in attention checks
(Abbey & Meloy, 2017) and the use of visual observation for qualitative answers resulted in the discarding of 25
responses (n = 25) that contained data that either could not be analyzable (answers were clearly not relevant to the
question asked, or the use of an outside source (i.e. generative software) was evident), or the respondent background
did not meet the outlined survey criteria (Appendix A). After discarding, a total of 55 analyzable responses (n = 55)
were collected (Figure 5).
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Sub-Region Frequency | Percent
East Asian-American 27149.09
Age Range

21-30 25148.10
Geographic Region

Western & Pacific Northwest 21[38.18
Highest or Current Level of Education

Bachelor's degree or equivalent 25| 4545
Self-Identified Immigrant Background

2nd generation 34161.81
Access to Health Insurance

fes 5319336

Figure 5: Summary of Demographic Backgrounds (Asian Sub-Region, Age, US Geographic
Location, Gender, Education, Income Ranges, Immigrant Background, Occupation, Access to
Health Insurance) of Surveyed, CVD-predisposed Asian-American Respondents

Based on the demographic results of the respondents, it can be directly observed that many of the findings
center around the experiences of individuals who are young (aged <30), middle-class, typically 2nd-generation East
Asian-American, with a Bachelor’s degree or higher, and with access to reliable health insurance. Individuals with
these educational backgrounds comprised a majority of the respondents completing this survey, at about 73% (n = 40)
of the total 55 respondents analyzed.

Geographic distribution remained relatively constant among respondents. However, a substantial portion of
respondents were located in the Western/Pacific regions of the United States, with about 38% (n = 21) respondents
located in states in these regions. Respondents’ self-identified employment status indicated that numerous respondents
were students (n = 17), employed in healthcare (n = 10), or identified as self-employed (n = 12).

More than half of all total respondents indicated a 2nd-generation immigrant status, with about 61% of re-
spondents identifying as having been born in the United States and having at least one foreign-born parent (n = 34).
This is followed by respondents who identified themselves as having a 1st-generation immigrant status, or who are
otherwise immigrants to the United States (n = 19).

With regard to self-identified household income range, over 1/3 of respondents tended to fall within the
$60,000-$100,000 range (n = 21). The vast majority of respondents identified as having an annual household income
below $100,000 (n = 36).
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Respondent Cardiovascular Family Other
Health History (n = 44) (n=11)
Hypertension Peripheral/Cardiac [schemia Dyslipidemia Coronary Heart Disease
(n=31) (n=2) (n=13) (n=14)

Both conditions

(n=7)
Both conditions
(n=12)
By Sub-Group (n = 44)
East Asian-Americans Southeast Asian-Americans South Asian-Americans
Hypertension Hypertension Hypertension
(n=12) (n=10) (n=8)
| [ |
Dyslipidemia Dyslipidemia Dyslipidemia
(n=3) (n=7) (n=3)
| [ |
Coronary Heart Disease Coronary Heart Disease Coronary Heart Disease
(n=6) (n=3) (n=4)
[ |
Peripheral / Cardiac Ischemia Peripheral / Cardiac Ischemia
(n=6) (n=1)

Figure 6: Self-Reported Cardiovascular Disease History of Surveyed Asian-American

Respondents*
*Respondents had the option to indicate multiple conditions.

A total of 44 (n = 44) respondents indicated a family history of hypertension, peripheral/cardiac ischemia,
dyslipidemia, or coronary heart disease, with the remaining 11 respondents indicating some other form of family
cardiovascular history (n = 11). Respondents were given the choice to select multiple conditions as it pertained to their
family history (Figure 6). By far, instances of hypertension/high blood pressure were most common, with nearly 31
self-reported instances (n = 31) among the 44 analyzed respondents. This was followed by 14 instances of coronary
heart disease (n = 14), closely followed by 13 instances of dyslipidemia (n =13) among respondents. 12 respondents
(n = 12) indicated the presence of both hypertension and dyslipidemia in their immediate family, whereas 7 respond-
ents (n = 7) indicated the presence of both hypertension and coronary heart disease in their family health history.

With respect to specific Asian-American subgroups, cardiovascular health history results appeared to be
closely distributed in instances among self-identified conditions. Southeast Asian-American respondents indicated a
higher prevalence of dyslipidemia (n = 7) and peripheral/cardiac ischemia (n = 6) than East Asian-American and South
Asian-Americans, respectively. All three subgroups clearly indicated a substantial prevalence of hypertension, with
12 instances in East Asian-Americans (n = 12), 10 instances in Southeast Asian-Americans (n = 10), and 8 instances
in South Asian-American respondents (n = 8).
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Familiarity with Genetic Technologies

Not at all familiar
(n =10)

All ethnic subgroups: Mean (n =
333)

Somewhat familiar
(n=32)

I

Mostly familiar
(n=13)

Most Prominent |

Interested in using GT to assess

Bachelor’s degree or higher
(n=17)

Most Prominent

CVD risk: Yes(n=8)

I

Graduate degree or higher
(n=8)

Perceive GT to be costly or

Interested in GT to treat a CVD
condition:
Maybe (n = 24)

East Asian-Americans
(n=7)
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otherwise financially inaccessible:
Yes (n=9)

Interested in specifically gene
therapy for CVD:
Yes (n = 28), (n = 11)

Financial Inaccessibility of Genetic
Technologies (n = 54)

Yes No
(n=47) (n=7)
I
By household income
range:

|
[ ]

560,000 >£100,000
93.3% 8L3%

Family member with a limited knowledge of English and GT
access (n = 55)

Yes, would hinder access
(n=39)

Mo, would not hinder access.
(n =16)

Family-influenced decision to use genetic technologies (n = 55)

Yes, family would play decision to use
genetic services
(n=41)

No, would not play a role in decision
(n = 14)

Figure 7: Branched Results of CVD Asian-American Perceptions to Genetic Technologies,
General and by Demographic Sub-grouping

More than half of the 55 respondents (n = 32) self-identified as being ‘somewhat familiar’ with genetic tech-
nologies (Figure 7). Prominently, a substantial proportion of these respondents had at least a Bachelor’s degree-level
education (n = 17), and 24 of these respondents (n = 24) also indicated that they were interested in precision medicine
to treat a cardiovascular-related health condition. Specifically, in the context of genetic therapy, 28 respondents (n =
28) indicated an interest in the field as a treatment.

13 respondents self-identified as being ‘mostly familiar’ with genetic technologies. A large, substantial por-
tion of these respondents possessed a graduate-level education or higher (n = 8) and were East Asian-American (n =
7). Out of these 13 respondents, 11 indicated that they also were specifically interested in gene therapy as a potential
treatment to a cardiovascular-related health condition.
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All ethnic subgroups analyzed possessed a mean respondent value of n = 3.33 when self-identifying as ‘not
familiar at all” with respect to familiarity with genetic technologies. In total, 10 respondents (n = 10) indicated that
they were ‘not familiar at all’ with the technology, and 9 of these respondents indicated that they perceived genetic
technologies to be costly or otherwise financially inaccessible in a later question (n = 9) . Despite this, 8 of the 10
respondents indicated a willingness to use genetic testing/counseling to assess cardiovascular risk (n = 8).

Financial factors proved to be a common theme among respondent answers, with nearly 87% of total re-
spondents (n = 47) perceiving genetic technologies to be costly or otherwise financially inaccessible. Furthermore,
71% of respondents (n = 39) indicated that they felt a lack of English proficiency (such as for a family member) would
pose a barrier to genetic technology access. Additionally, with respect to genetic ‘discrimination’, over half of re-
spondents (n = 30) felt that it posed a barrier to their personal or family member’s use of genetic health services. With
relation to a family-based decision to use genetic technologies, a vast majority of respondents (n = 41) indicated that
family or close relatives would play a role in this process. While the aforementioned statistic may be applied to other
forms of healthcare alongside other ethnic groups, it is worth noting that it varied substantially across the surveyed
subgroups in this study, with South Asian-American respondents displaying higher indications.

Question: Do you think genetic technologies (GT) are readily accessible to you?

Prominent Theme Erequency
Cost, financial burden (*..not sure about the availability & affordability...”) n=13
Location, rural vs. urban setting (*..feel like I will have to travel pretty far...”) n=13
Don't know/wouldn't know where to start ("...wouldn't know where to begin...”) n=6
Haven't sought GT out ("..1 just havent sought them out...”) n=3
Advertising/mention from physician ("..my physician has never brought up...”) n=17

Question: Do you think genetic technologies (GT) are readily accessible to you?

Perception Frequency
Yes, [ believe so, etc. n=17
No, [ don't think so, etc. n=19
I'm unsure n=14

Figure 8: Quantitative Results to Self-Reflection of Genetic Technologies, General Results and
Sub-grouping
*Responses may have indicated more than one theme.

After analysis of n = 55 qualitative answers to the self-reflection of genetic technology accessibility, 5 major
themes emerged after keyword coding, modeled after the findings from the guiding paper by Young and colleagues
(Figure 8). These themes included responses that made references to cost/financial burden, location factors, hesitancy
to start, lack of need for GT, or a reference to overall advertising or mention by a primary care provider. By far,
mentions from a physician/provider or ‘advertising’ comprised many of the responses, with 17 mentions across an-
swers (n = 17). Cost and financial burden shared equally similar concern/weight among respondents, as both shared
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13 mentions (n = 13), respectively. Personal perceptions appeared to be split, with a substantial amount of respondents
indicating a degree of unsureness (n = 14).

These themes were recurrent among individuals who had already undergone genetic testing, or indicated a
previous experience with genetic technologies. For example, a South Asian-American woman from New York who
had undergone genetic testing through her OB-GYN felt that tests were accessible if an individual specifically asked
for them, and commented on the high costs of the genetic technologies she used. A student in California, aged 21-24,
who indicated that she had been referred for genetic services in the past, also commented on the fact that she perceived
genetic technologies to be “not advertised as much”.

While not explicitly coded, numerous respondents indicated a certain level of self-awareness with respect to
their personal backgrounds. For example, a 31-40 year old male making between $80,000 and $100,000 as a clinical
researcher in New York indicated that he, in part due to his financial and employment background, felt better equipped
to utilize genetic resources. Similarly, 2 responses from individuals with family or personal backgrounds as a physi-
cian/healthcare provider (n = 2) both shared similarities, in that respondents acknowledged proximity to these re-
sources (“My family member is a healthcare provider and we are financially stable, so I think we would not have a
hard time finding resources related to genetic testing.”) An 18 year old student from California shared similar senti-
ment with regard to location, indicating his belief that his proximity to academic institutions in an urban setting pro-
vided him with greater opportunities to use these services. As such, these remarks from respondents may be indicative
of a larger awareness towards genetic services than previously thought, which must continue to be explored in detail.

Discussion and Analysis

The data collected from this three-part survey is consistent with the overall demographic conclusions noted in the
previously-referenced study by Miller and colleagues, but is novel in that the results of this study present education
and higher-level income as a surface-level indicator of perceived accessibility to genetic technologies across CVD-
predisposed Asian-American respondents, as the initial assumptions in the literature review indicated (Miller et al.,
2023). The presence of a Bachelor’s degree or higher-level education, as noted in this study’s findings, comprised the
vast majority of all respondents across all analyzed Asian-American subgroups, further suggesting the importance of
understanding background demographics in individual perceptions towards genetic technologies. In terms of income,
negative perceptions towards cost and genetic technologies did not shift substantially between individuals whose
household income was well below the American mean, and those whose households made well beyond $100,000
annually— further suggesting that the consistent perception of cost among potential users of these technologies is one
that must continue to be explored with respect to GT accessibility.

An emerging theme from this study not prominently discussed in other forms of relevant literature was loca-
tion. Relatively novel and unexplored in comparison to the findings of other related analyses, numerous responses
indicated a lack of proximity to health centers or their residence in a more rural location as a potential barrier to their
use of genetic technologies. On the other hand, several responses indicated the opposite— instead, one’s closer prox-
imity to more urbanized centers or academic institutions— which introduces the notion that physical residence may
substantially influence one’s perception of GT, in particular. When more broadly analyzed in the context of Asian-
Americans who may live in typically rural areas, such as those predominantly employed in agriculture or other related
occupations, it suggests that GT outreach must continue to make a conscious effort to expand in these areas to make
this information much more accessible to the general public, and to diverse communities (Census of Agriculture,
2017).

While location was a conscious barrier to some respondents in accessing GT, the internal barrier of hesitancy
or unsureness towards using these technologies in the first place was also a persistent, relatively unexplored theme
among respondents. In other words, respondents who reflected on past visits with a provider indicated that the ‘adver-
tising’ of genetic technologies (most likely broadly used to refer to general discussion directly to themselves or pro-
vider referral) had been limited to nonexistent, suggesting that the value of GT is something that may not be explicitly

ISSN: 2167-1907 www.JSR.org/hs 11



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

or consistently emphasized to potential patients of benefit in Asian-American communities. As such, a general per-
ception of ‘not knowing where to start’ (with relation to genetic-related health services) was communicated by nu-
merous respondents— including in those who had previously utilized or been referred for genetic health services—
potentially highlighting a need for genetic-based health outreach or the broader health community in general to em-
phasize.

The prominence of cultural factors in Asian-American communities in terms of healthcare usage has been
critically studied, with the questions of this study alluding to elements such as group-decision making and collectivism
that have been analyzed in previous studies concerning AA healthcare (Lowe, 2005). With South Asian-American
respondents indicating the highest percentage of a family-influenced decision to use GT, despite being one of the
smallest analyzed Asian-American subgroups in this study, it is evident that certain cultural differences exist across
ethnic groups that must be studied in the context of Asian-American healthcare, and ultimately, genetic outreach at
large. Furthermore, in reference to the percentage of respondents across all analyzed groups who indicated a potential
linguistic barrier to their use of GT, health services must continue to be supportive of patients who do not speak
English as their primary language and be cognizant of these barriers when directing potential referrals or directions
for care.

Opportunities and interest for CVD treatment via the use of genetic technologies was consistent and substan-
tial across all Asian subgroups. The quantitative prevalence of CVD conditions— in this study, predominantly hyper-
tension and dyslipidemia— across all surveyed groups, provides a potential incentive to research pertaining to possible
genomic research for these groups and individuals affected by these conditions at-large. It is evident that Asian-Amer-
ican populations— in this study, seen in respondents’ self-reflections— are cognizant of their family history of CVD,
and remain interested in solutions that best interest them and their families.

Conclusions

Novel Findings and Addressal of Gap

Overall, the data presented in this study suggests, very broadly, that across major Asian-American subgroups, indi-
viduals predisposed to cardiovascular disease may display similar internal and physical barriers to accessing genetic
technologies. Notable themes not addressed in previous studies concerning genetic technologies and Asian-Americans
emerged, including negative perceptions of cost, physical proximity to health services, and perceptions surrounding
‘advertisement’ from a primary care provider. Culturally, respondents across the three surveyed Asian-American sub-
groups reported potential linguistic barriers, and hinted at the larger role of family influence on genetic health utiliza-
tion, lending support to findings described in the guiding study by Young and colleagues (Young et al., 2021).

In the context of the research question, this paper is novel in that it helps to provide possible guiding sugges-
tions for future genetic health services outreach, as well as for new innovations concerning cardiovascular disease
screening in predominantly Asian-American communities. It provides both quantitative and qualitative data from di-
rect questioning that hint broadly at persistent conditions among Asian-American subgroups, as well demonstrating
potential interest among respondents for genetic-based cardiovascular screening that addresses them. As a whole, this
paper contributes to the current body of knowledge through its identification of potential areas for guided, genetic
cardiovascular outreach in Asian-Americans, as well as its initial steps into data disaggregation among certain Asian
subgroups.

Inquiry Limitations

This study includes numerous technical limitations, which includes the fact that some respondents did not completely
answer all of the questions presented. While not substantial, this presents an issue with the overall number of recorded
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instances displayed in the ‘findings’ section, and was adjusted accordingly in certain areas (percentages were adjusted
to account for the number of respondents total who responded to a question). Additionally, the data collected in this
study was analyzed by a single researcher, and as mentioned previously, based largely on observable, visual differ-
ences between subgroups and demographic backgrounds. This fact may also affect the objectivity of the data collected.

By far, the largest limitation to this study is the limited sample sizes present across surveyed Asian-American
subgroups, which made correlational relationships not possible to conclude in this study. Many responses collected
initially were cut from analysis due to a failure to meet respondent criteria or survey requirements. As such, the themes
presented in this study are merely suggestions for future research, and cannot be extrapolated to the broader Asian-
American community as a whole. Additionally, the data in this study is inherently biased in that it is limited to Asian-
American respondents with Internet access, and a strong command of or fluency in the English language.

It is important to note that the responses presented merely reflect perception, and not the potential, future
actions of respondents. In the case of genetic discrimination, for example, it is difficult to ascertain if the individuals
indicating ‘yes’ would raise questions about this information from a provider in a clinical setting. Again, the responses
collected in this study should only be used as guiding suggestions in health-centered outreach towards Asian-American
communities.

Future Recommendations

An ideal, improved version of this study would aim to use intensified, in-person recruitment efforts to survey a much
larger population of Asian-Americans, which would 1) help to understand the perceptions of certain unrecognized
groups in this study (ex. Asian-Americans of whom English is not their primary or first language) and 2) open up
possible opportunities for individualized studies that focus only on certain Asian-American subgroups (ex. South
Asian-Americans, Chinese-Americans, etc.) An improved study would ideally collect enough data among its partici-
pants to potentially analyze correlational data, which would help contribute further to needed research in these areas,
as well as data disaggregation among Asian-American subgroups. Additionally, future studies utilizing a genetic as-
sessment tool should aim to incorporate elements such as the two-factor model, identified by Fitzgerald-Butt and
colleagues for measuring genetic knowledge in adults and adolescents (2015). This method of analysis was not used
in this study due to single-researcher constraints.

Future research should continue to examine the role of health access in rural communities, especially as it
pertains to the use of genetic technologies. Additionally, providers should aim to analyze further new implementation
strategies for health translation services in communities where English is not the first language, especially in genetic
health clinics or those that take part in the field of precision medicine. The suggestions presented in this study should
aim to incentivize genetic health outreach efforts as a whole to Asian-American communities among researchers,
noting themes such as culturally-aware advertising and ways to reduce the barrier of physical proximity to health
services. Though this study does not fully encompass the full experiences and perceptions of Asian-Americans pre-
disposed to cardiovascular disease, it suggests that there is still a dire need to understand how exactly present and
future innovations— such as through genetic medicine— can help to alleviate the burden this disease places on minority
populations.

Acknowledgments

I would like to thank my advisor for the valuable insight provided to me on this topic.

ISSN: 2167-1907 www.JSR.org/hs 13



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

References

Abbey, J. D., & Meloy, M. G. (2017). Attention by design: Using attention checks to detect inattentive respondents
and improve data quality. Journal of Operations Management, 53-56(1), 63-70.
https://doi.org/10.1016/j.jom.2017.06.001

Armstrong, K., Weber, B., Ubel, P. A., Guerra, C., & Schwartz, J. (2002). Interest in brcal/2 testing in a primary
care population. Preventive Medicine, 34(6), 590-595. https://doi.org/10.1006/pmed.2002.1022

Burns McGrath, B., & Edwards, K. L. (2009). When family means more (or less) than genetics. Journal of
Transcultural Nursing, 20(3), 270-277. https://doi.org/10.1177/1043659609334931

Cao, G., Xuan, X., Zhang, R., Hu, J., & Dong, H. (2021). Gene therapy for cardiovascular disease: Basic research
and clinical prospects. Frontiers in Cardiovascular Medicine, 8. https://doi.org/10.3389/fcvm.2021.760140

Chan, S. H., Bylstra, Y., Teo, J. X., Kuan, J. L., Bertin, N., Gonzalez-Porta, M., Hebrard, M., Tirado-Magallanes, R.,
Tan, J. H. J., Jeyakani, J., Li, Z., Chai, J. F., Chong, Y. S., Davila, S., Goh, L. L., Lee, E. S., Wong, E., Wong, T. Y.,
Aung, T., ... Drum, C. L. (2022). Analysis of clinically relevant variants from ancestrally diverse asian genomes.
Nature Communications, 13(1). https://doi.org/10.1038/s41467-022-34116-9

Chandras, K. V., Eddy, J. P., & Spaulding, D. J. (1999). Counseling asian americans: Implications for training.
Education, 120(2), 239.

Chen, Z., Kolor, K., & Green, R. F. (2022). Genomics and Health Equity: Reaching Asian American, Native
Hawaiian, and Pacific Islander Communities. https://blogs.cdc.gov/genomics/2022/06/07/genomics-and-health-
equity/

Drouhot, & Garip. (2021). What's behind a racial category? Uncovering heterogeneity among asian americans
through a data-driven typology. RSF: The Russell Sage Foundation Journal of the Social Sciences, 7(2), 22.
https://doi.org/10.7758/rsf.2021.7.2.02

Fitzgerald-Butt, S. M., Bodine, A., Fry, K. M., Ash, J., Zaidi, A. N., Garg, V., Gerhardt, C. A., & McBride, K. L.
(2015). Measuring genetic knowledge: A brief survey instrument for adolescents and adults. Clinical Genetics,
89(2), 235-243. https://doi.org/10.1111/cge.12618

Hindorff, L. A., Bonham, V. L., Brody, L. C., Ginoza, M. E. C., Hutter, C. M., Manolio, T. A., & Green, E. D.
(2017). Prioritizing diversity in human genomics research. Nature Reviews Genetics, 19(3), 175-185.
https://doi.org/10.1038/nrg.2017.89

Holland, A. T., & Palaniappan, L. P. (2012). Problems with the collection and interpretation of asian-american health
data: Omission, aggregation, and extrapolation. Annals of Epidemiology, 22(6), 397-405.
https://doi.org/10.1016/j.annepidem.2012.04.001

Jose, P. O., Frank, A. T., Kapphahn, K. I., Goldstein, B. A., Eggleston, K., Hastings, K. G., Cullen, M. R., &

Palaniappan, L. P. (2014). Cardiovascular disease mortality in asian americans. Journal of the American College of
Cardiology, 64(23), 2486-2494. https://doi.org/10.1016/j.jacc.2014.08.048

ISSN: 2167-1907 www.JSR.org/hs 14



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Jung, M. Y., Lee, S., Thomas, S. B., & Juon, H.-S. (2019). Hypertension prevalence, treatment, and related
behaviors among asian americans. Journal of Racial and Ethnic Health Disparities, 6(3), 584-593.

Kohler, J. N., Turbitt, E., & Biesecker, B. B. (2017). Personal utility in genomic testing: A systematic literature
review. European Journal of Human Genetics, 25(6), 662-668. https://doi.org/10.1038/ejhg.2017.10

Krakow, M., Ratcliff, C., Hesse, B., & Greenberg-Worisek, A. (2017). Assessing genetic literacy awareness and
knowledge gaps in the US population: Results from the health information national trends survey. Public Health
Genomics, 20(6), 343-348. https://doi.org/10.1159/000489117

Kramer, E. J., Kwong, K., Lee, E., & Chung, H. (2002). Cultural factors influencing the mental health of Asian
Americans. The Western journal of medicine, 176(4), 227-231.

Lee, & Ramakrishnan. (2021). From narrative scarcity to research plenitude for asian americans. RSF: The Russell
Sage Foundation Journal of the Social Sciences, 7(2), 1. https://doi.org/10.7758/rsf.2021.7.2.01

Lopez-Neyman, S. M., Davis, K., Zohoori, N., Broughton, K. S., Moore, C. E., & Miketinas, D. (2022). Racial
disparities and prevalence of cardiovascular disease risk factors, cardiometabolic risk factors, and cardiovascular
health metrics among US adults: NHANES 2011-2018. Scientific Reports, 12(1). https://doi.org/10.1038/s41598-
022-21878-x

Mendes, A. (2020). Experimenting with gene silencing in cardiovascular medicine. British Journal of Community
Nursing, 25(2), 100-101. https://doi.org/10.12968/bjcn.2020.25.2.100

Miller, E. G., Young, J. L., Rao, A., Ward-Lev, E., & Halley, M. C. (2023). Demographic characteristics associated
with perceptions of personal utility in genetic and genomic testing. JAMA Network Open, 6(5), €2310367.
https://doi.org/10.1001/jamanetworkopen.2023.10367

National Institute on Minority Health and Health Disparities. (2022, August 17). The center for asian health engages
communities in research to reduce asian american health disparities. https://www.nimhd.nih.gov/news-
events/features/training-workforce-dev/center-asian-health.html

Nguyen, K. T., Li, J., Peng, A., Heidenreich, P. A., Palaniappan, L., & Yong, C. M. (2022). Abstract 10861:
Temporal trends in cardiovascular disease among asian american subgroups. Circulation, 146(Suppl_1).
https://doi.org/10.1161/circ.146.suppl_1.10861

Read, J. G., & Smith, P. B. (2018). Gender and national origin differences in healthcare utilization among U.S.
immigrants from mexico, china, and india. Ethnicity & Health, 23(8), 867-883.
https://doi.org/10.1080/13557858.2017.1297776

Scherer, C. R., Duquette, D., Hodges, P. D., Macalincag, M., Shin, J., & Young, J. L. (2024). 'If I knew more... |
would feel less worried': Filipino americans' attitudes and knowledge of genetic disease, counseling, and testing.
Public Health Genomics. https://doi.org/10.1159/000536173

Shah, N. S., Xi, K., Kapphahn, K. L., Srinivasan, M., Au, T., Sathye, V., Vishal, V., Zhang, H., & Palaniappan, L. P.

(2022). Cardiovascular and cerebrovascular disease mortality in asian american subgroups. Circulation:
Cardiovascular Quality and Outcomes, 15(5). https://doi.org/10.1161/circoutcomes.121.008651

ISSN: 2167-1907 www.JSR.org/hs 15



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Shimamura, M., Nakagami, H., Sanada, F., & Morishita, R. (2020). Progress of gene therapy in cardiovascular
disease. Hypertension, 76(4), 1038-1044. https://doi.org/10.1161/hypertensionaha.120.14478

Tan, E.-K., Lee, J., Hunter, C., Shinawi, L., Fook-Chong, S., & Jankovic, J. (2007). Comparing knowledge and
attitudes towards genetic testing in parkinson's disease in an american and asian population. Journal of the
Neurological Sciences, 252(2), 113-120. https://doi.org/10.1016/j.jns.2006.10.016

United States Department of Agriculture. (2017). Census of Agriculture: Asian Producers [Infographic]. National
Agricultural Statistics Service.
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Asian_Producers.pdf

Waldman, K., Koyanagi, A., Wang, J. S.-H., Ko, J., DeVylder, J., & Oh, H. (2019). Acculturative stress, disability,
and health treatment utilization among asian and latin american immigrants in the united states. Social Psychiatry &
Psychiatric Epidemiology, 54(10), 1275-1284. https://doi.org/10.1007/s00127-019-01691-0

Wang, V., & Marsh, F. H. (1992). Ethical principles and cultural integrity in health care delivery: Asian
ethnocultural perspectives in genetic services. Journal of Genetic Counseling, 1(1), 81-92.
https://doi.org/10.1007/b£00960087

Yi, S. S., Kwon, S. C., Sacks, R., & Trinh-Shevrin, C. (2016). Commentary: Persistence and health-related
consequences of the model minority stereotype for asian americans. Ethnicity & Disease, 26(1), 133.
https://doi.org/10.18865/ed.26.1.133

Young, J. L., Mak, J., Stanley, T., Bass, M., Cho, M. K., & Tabor, H. K. (2021). Genetic counseling and testing for

asian americans: A systematic review. Genetics in Medicine, 23(8), 1424-1437. https://doi.org/10.1038/s41436-021-
01169-y

ISSN: 2167-1907 www.JSR.org/hs 16





