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Genetic counseling and testing for Asian Americans:
a systematic review
Jennifer L. Young1✉, Julie Mak2, Talia Stanley1, Michelle Bass3, Mildred K. Cho4,5 and Holly K. Tabor5

PURPOSE: Asian Americans have been understudied in the literature on genetic and genomic services. The current study
systematically identified, evaluated, and summarized findings from relevant qualitative and quantitative studies on genetic health
care for Asian Americans.
METHODS: A search of five databases (1990 to 2018) returned 8,522 unique records. After removing duplicates, abstract/title
screening, and full text review, 47 studies met inclusion criteria. Data from quantitative studies were converted into “qualitized
data” and pooled together with thematic data from qualitative studies to produce a set of integrated findings.
RESULTS: Synthesis of results revealed that (1) Asian Americans are under-referred but have high uptake for genetic services, (2)
linguistic/communication challenges were common and Asian Americans expected more directive genetic counseling, and (3)
Asian Americans’ family members were involved in testing decisions, but communication of results and risk information to family
members was lower than other racial groups.
CONCLUSION: This study identified multiple barriers to genetic counseling, testing, and care for Asian Americans, as well as gaps in
the research literature. By focusing on these barriers and filling these gaps, clinical genetic approaches can be tailored to meet the
needs of diverse patient groups, particularly those of Asian descent.
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INTRODUCTION
Genetic counseling and genetic testing (GC/GT) are being increas-
ingly integrated into clinical care, transforming the ability to tailor
diagnostics, prevention, and treatment. Unfortunately, there is a
paucity of data regarding Asian American patients’ experiences with
GC/GT. Asian Americans are the fastest growing racial/ethnic group
in the United States, with a population of more than 20 million as of
2015.1 Asian Americans are a heterogeneous group with a wide
spectrum of socioeconomic profiles, educational backgrounds, and
linguistic characteristics.2 In genetic research, Asian American
subgroups are frequently combined into a single Asian category,
masking this heterogeneity.3

To increase uptake and maximize benefits, genetic services
must be tailored and sensitive to cultural values of Asian American
populations, as these values have been found to influence
perceptions of genetic services.4 For example, the reputation of
the family factors heavily into Asian American patients’ decisions
regarding prenatal testing, pregnancy termination, and disclosure
of family medical history.5 This is related to the view held by some
Asian cultures that the family is the central unit, and medical
decision-making is the responsibility of the group instead of the
individual.6 Some patients may be more familiar with a
paternalistic or directive model of health care often used in Asian
countries. Thus, Asian immigrants may struggle with Western,
nondirective styles of genetic counseling.7

While practitioners must be aware of patient–provider cultural
differences, there is a potential to stereotype Asian American
patients. One stereotype frequently applied to Asian Americans is
the “model minority” myth.8 Applied to health care settings, this is
the belief that Asian Americans do not experience health
disparities to the same extent as other racial minority groups.9

Asian Americans are sometimes mistakenly assumed to have both
good physical health and to have the financial resources to take
care of themselves. Not only does this myth homogenize the
perception of Asian Americans, but this stereotype can also have
negative health implications when it is indiscriminately applied. In
reality, Asian Americans face their own unique set of health
disparities.10,11

Research suggests that providers are less likely to follow
evidence-based guidelines and implement standards of care in
preventing or managing some conditions with Asian American
patients compared with patients from other racial groups.12,13

Additionally, Asian Americans have been excluded from national
health databases and public health interventions.12 Canedo et al.’s
recent (2019) systematic review on racial and ethnic differences in
knowledge and attitudes about GT included only one small
qualitative study of Chinese American participants of the
12 studies reviewed.14 Critically, this review did not include
findings from any other Asian American groups. They found
consistent patterns of lower awareness, lower factual knowledge
scores, and more concerns about GT among non-White groups
compared to Whites, but it was unclear whether the findings
applied broadly to other Asian American groups.
Systematic reviews that integrate qualitative and quantitative

studies capture beliefs, attitudes, decisions, and experiences in
both depth (qualitative approach) and breadth (quantitative
studies).15 Mixed methods systematic reviews offer a more
comprehensive understanding of the phenomena than single
method reviews, and are increasingly recognized as important in
evidence-based decision-making for health care and policy.16

Deeper understanding of the GC/GT experiences of Asian
Americans is necessary for outreach and policies to properly
address the needs of this uniquely diverse group. The current

1Stanford Center for Biomedical Ethics, Stanford University, CA, USA. 2Helen Diller Family Comprehensive Cancer Center, University of California San Francisco, CA, USA.
3Countway Library of Medicine, Harvard Medical School, MA, USA. 4Department of Pediatrics, Stanford University, CA, USA. 5Department of Medicine, Stanford University, CA,
USA. ✉email: youngjl@stanford.edu

www.nature.com/gim

© The Author(s), under exclusive licence to the American College of Medical Genetics and Genomics 2021

1
2
3
4
5
6
7
8
9
0
()
:,;

http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-021-01169-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-021-01169-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-021-01169-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-021-01169-y&domain=pdf
mailto:youngjl@stanford.edu
www.nature.com/gim


study was developed to identify, evaluate, and summarize the
findings of relevant qualitative and quantitative studies on a
specific health related issue (GC/GT) for a specific population
(Asian Americans). A secondary goal was to investigate how
researchers defined this population and in what detail. This paper
focused on Asians living in the United States and excluded results
from international Asian populations.

MATERIALS AND METHODS
Five electronic databases (PubMed, Embase [Elsevier], PsycINFO
[ProQuest], CINAHL [EBSCO], Social Science Abstracts [EBSCO])
were searched in February 2019 to execute a Joanna Briggs
Institute (JBI) mixed methods systematic literature search.17 The
following terms were included as controlled vocabulary and
keywords: “genetic counseling” OR “genetic testing” AND “Asian”
OR “Asian American”. The 21 largest Asian American ethnic groups
were included in our search with simply the ethnic title, for
example “Chinese”, or combined with the term “American”, as in
“Chinese American” (see Table 1 for full list of Asian and Asian
American terms). If available in the databases, subject-related
terms of the keywords were used, for example “genetic testing”
included subject terms such as “genetic screening” or “predictive
genetic testing”.
English language articles were included in the review if they

were published between January 1990 and January 2019 in peer-
reviewed journals that reported on the specific experiences of
Asian Americans that had GC/GT for any genetic conditions. We
included qualitative articles focused on specific psychosocial
issues as experienced by Asian Americans who have undergone
GC/GT as well as quantitative measures of hypothetical attitudes,
family communication, and provider perceptions of patient
experiences. We excluded articles that focused on medical
genetics (with no patient experience data), did not clearly define
an Asian population, and were published in languages other than
English. The final search strategy included the following keywords,
which were categorized in two groups: (1) genetic counseling OR
genetic testing AND (2) Asian OR Asian American.
The selection process was performed using Covidence soft-

ware.18 All papers were first reviewed on the basis of the title and
the abstract. When in doubt, the article was included in next phase
of review. Duplicates were deleted in both the initial reference
upload to Covidence as well as in the full text review. Two
researchers reviewed the remaining full text articles. Qualitative
and quantitative data were extracted from included studies and
full text articles were reviewed in alphabetical order of first
author. Data extracted included participant demographics, study

methods, the type of service studied (GC, GT, or both), and the
definition of the Asian group or subgroup studied (see Table 2).
Table 2 also shows other populations included in each study by
the labels in the original study. The term “Hispanic” was most
often used to describe White Hispanic participants but also used
independently of a racial category, so here we use the term
“Hispanic” without a racial modifier. In addition, 1–5 key findings
were extracted from each study relevant to the review’s research
question.
The JBI convergent integrated approach for mixed methods

systematic review was used in this review, and quantitative data
were converted into “qualitized data”.17 This involved transforma-
tion of the quantitative results from experimental and observa-
tional studies (including the quantitative component of mixed
methods studies) into textual descriptions or narrative interpreta-
tion. Assembled “qualitized” data and qualitative data were
categorized and pooled together based on similarity in thematic
meaning to produce a set of integrated findings in the form of
broad categories and second-order themes. Due to the large
variety of study designs in our sample, we did not conduct a formal
quality assessment and no studies were excluded based on quality.

RESULTS
Systematic literature search
Identification of relevant studies. We identified a total of 8,522
papers in the first phase (Fig. 1). We excluded a majority of papers
based on study sample (they did not focus on Asian American
groups) or because the research was focused on medical genetics
or gene expression in Asian populations, rather than on patient
experiences or preferences. Based on title and abstract reviews,
we selected 312 studies. During full text review, 265 studies were
excluded for reasons listed in Fig. 1, 95 of which were conducted
outside the United States. In total, the search resulted in 47 studies
that met our inclusion criteria.

Characteristics of the studies
Article characteristics. Articles focused on the awareness, atti-
tudes, decision-making, and experiences of Asian Americans
towards GC/GT. Most studies (n= 34, 79%) focused on risk
assessment and predictive testing for hereditary cancers (breast,
ovarian, and colorectal), prenatal procedures (cell-free DNA,
amniocentesis, prenatal genetic implantation testing), and pre-
natal testing for specific conditions (autism, Down syndrome,
hemochromatosis, deafness). The majority of studies used
quantitative methods such as surveys, questionnaires, and review
of electronic medical records (n= 32, 68%), while the remaining
studies employed qualitative methods such as focus groups and
in-depth interviews (n= 15, 32%).

Sample characteristics. Very few studies specified which Asian
subgroup was included in the research sample. Most (n= 31, 66%)
used one overarching category of “Asian” for participants.
Only 16 studies (34%) specified one or more Asian American
populations in the research sample. These studies included
participants who identified as Hmong, Vietnamese, Chinese,
Korean, Indian, or Pakistani. Five studies did not specify the
gender of participants. All of the 38 studies that did specify gender
had a female majority, and over half had female-only participants
(n= 20, 43%). Some studies included data from patients who had
undergone genetic counseling (n= 11, 23%), testing (n= 10,
21%), or both (n= 2, 4%). Other studies included responses to
hypothetical questions about genetic counseling and testing (n=
16, 34%). Four studies included interview or survey data collected
from providers such as genetic counselors, primary care physi-
cians, and interpreters regarding their experiences working with
Asian American patients.

Table 1. Asian populations included in search terms and number of
related studies in review.

Studies (n) Asian sample/subgroup included

31 Asian (nonspecific category)

8 Chinese

4 Hmong

3 Japanese, Korean

2 South Asian, Vietnamese

1 Cambodian, East Asian, Filipino, Indian, Indonesian,
Laotian, Malaysian, Pakistani, Singaporean, Taiwanese

0 Bangladeshi, Bhutanese, Burmese, Mongolian,
Nepalese, Sri Lankan, Thaia

aSubgroups included in search terms, but no studies included.
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Qualitative and quantitative synthesis
Themes identified across studies. Our analyses identified six
themes: (1) access to and awareness of genetic services, (2) GC
and GT uptake, (3) attitudes toward GT, (4) communication
challenges, (5) family factors, and (6) cultural factors (see Table 3).

1) Access to and awareness of genetic services
Asian Americans experienced challenges in accessing GC/GT.
One study found that Asian American women were referred
for genetic services at a lower rate than White women.19

Another study found that Asian American parents had more
limited access to GT than White, Black, and Hispanic
parents.20 In another study, Asian Americans were unfamiliar
with their family health histories and unable to share
information with their health care providers, missing a crucial
opportunity for identification of hereditary illness.21

Asian Americans had some of the lowest levels of awareness
about specific genetic tests compared to other racial
groups.20,22–25 One study found low awareness was corre-
lated with other demographic variables such as low socio-
economic status (SES) or more recent immigration to the
United States.20 Another study found that differences
in awareness of GT services between White and Asian
Americans was explained by nativity and the length of
residency in the United States.24 Despite low awareness of

GT in Asian American groups, participants were eager for
more information about GT services.26

None of the studies explicitly compared multiple Asian
subgroups or conditions. One study of Asian Indian and
Pakistani Americans' views about cancer genetics found that
most participants were aware of GT for hereditary cancer
risk.27 This contrasts with the other studies mentioned above
that found low levels of awareness for hereditary cancer and
prenatal tests in their Asian American patients.20,22,24,28

2) Genetic counseling and genetic testing uptake
Despite access challenges, the studies demonstrated that
Asian Americans underwent GC/GT at high rates.19,29–31 Two
studies that compared multiple racial groups found that this
high uptake rate for Asian Americans was not statistically
significantly different from White, Black, and Hispanic
participants.32,33 One study found that personal history of
cancer and education level were stronger predictors of GT
uptake than race.34 However, another study found racial
differences in GT uptake by parents of deaf or hard-of-
hearing children. Specifically, parents of Asian heritage were
much more likely to take their child for genetic evaluation
compared to White parents.35

One important factor that Asian American patients considered
during GC was the actionability of GT results. In one study,
Southeast Asian patients viewed offering prenatal counseling
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alone, or offering to perform a prenatal genetic test without
direct intervention, as ineffective and unnecessary.36

3) Attitudes toward genetic testing
Asian Americans reported a range of attitudes toward,
motivations for, and concerns about GT. Four studies
explored actual patients motivations for undergoing
GT,20,22,37,38 and ten studies queried healthy individuals’
attitudes about hypothetical testing scenarios.26,27,36,37,39–44

Another seven studies surveyed pregnant patients’ attitudes
toward prenatal testing.5,21,45–49

Asian Americans reported multiple motivations for pursuing
GT. First, they reported higher perceived seriousness of
illness than White Americans, which factored into their
decisions to undergo GT.50 Compared with other racial
groups, Asian Americans were more likely to express
motivations to undergo hypothetical cancer GT because of
the potential benefits to future generations of family rather
than personal benefits.27

Thirteen studies reported concerns associated with GT
among Asian American patients.20,22,26,36–38,40,42,44–46,51,52

These concerns included fear of genetic discrimination,26

financial concerns,26 avoidance of information about future
disease risk,40 privacy concerns,40 worry about inaccurate
results,46 potential negative health effects of taking too
much blood,36 harmful outcomes to a fetus or
pregnancy,36,38 religious beliefs against abortion,45,53 inter-
ference with pregnancy,52 and concern about miscarriage or
fetal harm.44

Compared to other racial groups, Asian Americans were
more concerned about the psychosocial impacts of testing
and less concerned about insurance coverage issues.54 One
study reported more psychosocial concerns in Asian
American parents; specifically, they were more worried
about their ability to emotionally handle GT results for
deafness in their children.38 Two studies found that Asian
Americans were less concerned than White Americans about
insurance coverage and discrimination.37,38

Studies showed that pregnant patients were mostly in favor
of actual or hypothetical prenatal testing such as noninva-
sive prenatal screening (NIPS), preimplantation genetic
testing (PGT), and other types of prenatal genetic tests.
Asian Americans were motivated to do prenatal testing to be
better prepared for the birth of a child, provide better
management, and inform decisions about potential preg-
nancy termination.21,46–48,55 Additionally, Asian Americans
were much more interested in PGT for nonhealth issues such
as IQ and sex selection, compared to White Americans.5,49

4) Communication barriers
Thirteen studies described at least one of four communica-
tion themes: (1) language barriers, (2) interpretation issues,
(3) genetic literacy challenges, and (4) cultural expectations
of directiveness.
Five studies brought up challenges related to language
differences between Asian Americans and their
providers.23,46,56–58 Researchers observed that Asian Amer-
icans were reluctant to ask questions during GC sessions,
because they reported feeling unable to formulate their
questions in English or they did not know what questions
they were supposed to ask.23,58

Language also played an important role in understanding of
genetic test results. Researchers found that for English-
speaking participants, White Americans had higher mean
understanding scores than Asian Americans.57 The same
study showed that even when GT results were provided
in participants’ native languages, English-speaking Asian
American patients had higher mean understanding scores
than Mandarin- and Vietnamese-speaking Asian American
patients. The researchers also found that education was a

significant predictor of accurate interpretation of GT results.
However, the analysis did not compare or control for
variables such as education, language, and race, so it is
unclear whether English-speaking Asian Americans were
more educated and thus had higher understanding.
Medical interpretation challenges for non-native English-
speaking Asian Americans were commonly cited.23,39,52,56,59

Variable quality of interpretation limited patient under-
standing and sometimes increased misconceptions held by
patients.39 This was especially true when patients relied on
untrained interpreters, such as family members, to translate
GC sessions.52 Additionally, participants in one study
expressed that interpreters translated genetic information
either too simplistically or too technically, resulting in
miscommunication.23

Asian American patients sometimes misunderstood key
information provided by genetic counselors that was
needed to make informed decisions. In interviews after
counseling sessions, patients reported challenges under-
standing GC, some citing that counseling was unclear or
too long.52 This was due to conceptually difficult topics or
complex technical content presented in GC sessions.39,56,58

Patients were sometimes unable to understand concepts
of probabilities and inheritance, such as the idea that
healthy parents could pass down an inherited illness to
their child.52

Studies reported cultural differences regarding expectations
of patient–provider communication.21,22,28,32,45 In particular,
Asian American patients struggled with the common GC
approach of “nondirectiveness”. Many patients hoped that
providers would be more directive and offer what they
would do if they were in the same circumstances. One study
of Korean American women found that participants were
uncomfortable with the nondirective nature of the counsel-
ing process. These patients were accustomed to having
medical orders dictated to them and complying with
providers’s recommendations without question.23 Another
study found that participants viewed vague discussions of
screening and prevention recommendations as unhelpful.58

When researchers observed GC sessions, they found that
rather than answering in a clear and direct manner when
patients asked questions, counselors were indirect or tried to
explain context.58 When nondirective counseling was
employed by geneticists, Asian American patients sought
advice from individuals less knowledgeable than the
provider such as their parents, immigration sponsors, or
neighborhood herbalists.36

5) Family factors
Twelve studies included in this analysis described the
important role of family for Asian American patients
undergoing GC and testing, including (1) family members’
roles in decision-making process, (2) family communication
of genetic information, and (3) cascade testing patterns in
Asian American families.
Family members played an important role in GT decision-
making processes for Asian American patients.23,35,36,40,44,60

Decision-making occurred on three levels: group (family- or
community-based), intimate partner, and individual. On the
group or family level, one study of Southeast and East Asian
women noted a particular emphasis on collective family
decisions, rather than an individual decision for a range of
prenatal tests.44 Another study of pregnant Asian American
women found that they were more likely than other groups
to state that their family’s feelings would heavily influence
their decision to have prenatal testing.60 Korean American
women considering prenatal GT said that they made phone
calls to their mothers or sisters in Korea for decision-making
guidance.23
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Intimate partners played an important role in women’s
prenatal testing decision-making. The same study of Korean
American women mentioned above found that participants
also tended to depend on their husbands’ decisions, especially
in the case of difficult issues such as medical concerns, and
were not comfortable making a decision regarding prenatal
testing without their husband.23 Several studies pointed out
that if a partner and patient disagreed on prenatal testing
decisions, Asian American women were more likely than other
groups to decline testing.23,36,60 For example, the authors of
one study reported that husbands would commonly decline
blood testing to determine heterozygote status for thalasse-
mia, even when their wives were known to be heterozygotes
(have thalassemia minor), and their children could be at risk
for thalassemia major.36

Not all Asian subgroups expressed a preference for family
members to be involved in GT decisions. For example, a
study of Hmong participants found that they preferred
individual consent for genetic services, not family or
community consent.40

Asian Americans were selective in their communication with
family members about inherited disease and related GT
results, and overall, this type of family communication was
lower in Asian American patients compared to other racial
groups.32,39,61–63 One study found that this type of selective
communication varied across subgroups and when com-
pared to Mandarin- and English-speaking Asian Americans,
Vietnamese-speaking Asian Americans were more willing to
share information.63

Studies found that cascade testing (a systematic process for
the identification and subsequent testing of blood relatives
at risk for a hereditary condition) was less prevalent in Asian
American families. These studies either queried the proband/
patient, or included multiple family members regarding
cascade testing for cancer risk or thalassemia minor in
prenatal testing.36,61,62 One study reported that 75% of
BRCA-positive participants had at least one relative that
pursued GT, but at the same time found that when
compared to other racial groups, Asian American patients
were less likely to report having another family member
undergo testing.61 Findings from another study of cancer GT
indicated that Asian respondents were less likely to report
encouraging family members to undergo testing compared
to White Americans.62

6) Cultural factors
Studies identified a range of cultural beliefs about disease
origins, human biology, and blood that influence patient
communication, attitudes, values, and decisions about
GT.21,22,36,38,39,52,56,64 While some studies simply mentioned
that “cultural beliefs” were obstacles to communicating with
patients and engaging them in genetic services,21,52,56,64

other studies specified what the actual cultural beliefs
were.22,36,38,39

Cultural beliefs were presented as obstacles to GC/GT. For
example, one study found that Asian American groups had
beliefs about amniotic fluid and blood as “carrying the
essence of life” and therefore the removal of blood for GT
was feared and avoided.36 Another study found that
participants were resistant to prenatal genetic diagnoses
because they believed the testing would create interference
and disharmony in the pregnancy.22

Several studies identified strong cultural stigma against
certain illnesses that played a role in decision-making
processes.5,22,36,40,44,45 Participants feared strong negative
views from their communities toward conditions such as
autism spectrum disorder, deafness, chronic diseases,
medications, and “abnormal fetuses”. One study of Asian
American women also found that participants declined GT

for breast cancer risk because it might affect their ability to
marry in the future.22

Clinical practice recommendations. Six studies made specific
recommendations based on their data.23,36,47,52,59,64 First, studies
recommended methods for more accurate language interpreta-
tion, to improve patients’ understanding of genetics. Two papers
recommended bilingual/bicultural GC assistants or the use of
translated GC aids/tools.36,59 Bilingual GC assistants in one study
were better able to elicit cultural beliefs pertaining to health issues
than genetic counselors, as clients reported feeling more at ease
and often shared more detail about their feelings and beliefs
when meeting with counseling aides alone.36 In another study,
patients suggested that printed materials use more pictures,
diagrams, and translated text to improve clarity and under-
standing during and after GC sessions.52,65

A second recommendation was for genetics providers to be
aware that decision-making for Asian American patients can
involve partners, family, and community.23 Genetic counselors and
other providers are encouraged to explore and engage relation-
ships beyond the traditional provider/patient dyad, including
partners, other trusted family members, and a broader health care
team. Community- and family-level precounseling genetic educa-
tion was found to provide significant improvements in knowledge,
attitudes, and self-efficacy (motivation and confidence) toward
prenatal GC/GT.47

A third recommendation was for proivders to build a relation-
ship with patients, educate themselves on the patient’s culture
and educational background, and understand how to work with
an interpreter.64

DISCUSSION
This systematic review provides a synthesis of the existing
research on Asian American patient experiences with genetic
counseling and genetic testing (GC/GT). Overall, our findings
highlight key gaps in the literature and several barriers that Asian
Americans face in accessing culturally appropriate care in GC/GT
contexts.
This review pointed out key barriers to Asian Americans

accessing GC/GT services. Specifically, low referral rates from
providers are the largest obstacle to receiving GC/GT.66 Addition-
ally, genetic literacy challenges were associated with language
gaps, interpretation quality, and communication styles and
presented serious challenges to the process of GC. These
challenges in patient–provider communication are not new and
not unique to Asian Americans, as they have also been well-
documented for Hispanic and Black patients.67,68 The studies we
identified pointed to the need for more extensive communication
training for genetics providers who work with limited health
literacy patients, including employing plain language, the teach-
back method, and openness to more directive styles of
counseling.69

Many studies reported that family members played critical roles
in GT decisions, with many Asian American patients consulting
with family about testing decisions. Several studies showed that
Asian American patients were less likely to report having another
family member undergo testing and were less likely to encourage
family members to undergo testing compared to White Amer-
icans. Asian American patients were wary of discussing inherited
disease risk, related GT, and test results. There was some variation
across Asian subgroups for these findings, however, suggesting a
need for further research about Asian American family commu-
nication in genetic health care. These findings also point to a need
for the integration of family systems and broader community
systems in GC processes for Asian American patients. Specifically,
providers should integrate cultural needs in the pretesting phase.
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For example, they should engage patients in a conversation about
who they want to include in their medical decision-making and GT
decisions.
The first gap in the literature pointed out how little research

identified the specific Asian American subgroup being studied
and instead used a catch-all nonspecific “Asian” category. Only
one-third of the studies had a clearly defined Asian American
sample and none of the studies compared multiple Asian
American subgroups, usually due to small sample size. Some of
the studies had conflicting results for different Asian subgroups,
but without explicit comparison, it is impossible to interpret these
differences. Thus, the heterogeneity of this population remains
uncaptured by the literature and future genetic research must
include more specific measures of Asian American subtypes to
compare distinct Asian subgroups.
The second gap in the literature was the lack of diversity

regarding gender of participants and conditions studied. The
studies included in this review were skewed toward Asian
American female samples, mostly in the context of risk assessment
and predictive testing for hereditary cancers, prenatal procedures,
and prenatal testing for specific conditions. Similarly, much of
what we know about the psychosocial experiences of patients
undergoing GC/GT is from the perspective of female breast cancer
patients and pregnant patients undergoing prenatal testing.70 This
highlights a bias in the literature and a need for future research to
include a more diverse range of patients across demographic
groups, and disease/disease risk groups. Future research on Asian
Americans should include more male participants and participants
with noncancer genetic syndromes (i.e. cardiovascular or neuro-
degenerative diseases), to understand more clearly the needs of
Asian American patients beyond heritable cancer and prenatal
testing. Increased diversity in research populations is also
important for broader applications of precision medicine to
underserved groups.
The third gap this review was the lack of studies that adequately

captured demographic variables beyond race or ethnicity, and the
lack of multivariate analyses. Although Asian Americans overall
have higher household incomes, lower poverty levels, and higher
levels of educational attainment compared to the broader US
population, this varies widely by ethnic group.1 Therefore, in
addition to measuring race and ethnicity, future research on Asian
Americans should include SES, education level, language, nativity,
and immigrant status in data collection and analysis to more
accurately capture this population’s heterogeneity. Without a
clearer understanding of confounding or contributing factors,
tools or interventions developed to support the health of Asian
Americans may target the wrong issues. Future genetic research
must include more specific measures that consider the intersec-
tion of Asian ethnic subgroup and the previously mentioned
demographic factors.

Recommendations for genetic research and practice
To maximize benefits and minimize harms of GC/GT for Asian
Americans, future research should prioritize three things. First,
studies must be more inclusive and specific to a range of Asian
population subtypes and disease risk groups. Second, study
designs must facilitate comparison across diverse racial groups
and Asian subgroups. They should elucidate cultural nuances and
incorporate potentially confounding factors such as acculturation,
immigrant status, and education level. Third, more health services
research is needed to develop and test strategies to tailor genetic
services to fit unique racial and cultural patient contexts.
Another important implication of this research is the need for

increased funding for research with historically marginalized
groups, such as Asian Americans. A recent analysis found that
after 2000 the National Institutes of Health (NIH) budget spent
only 0.18% of its total budget on Asian American and Pacific

Islander–focused clinical research.71 Federal entities must dedicate
funds to increase diversity in research populations, otherwise,
research on Asian American populations may continue to
languish.
For GC/GT to address persistent health inequalities, researchers

must address barriers to research participation. Researchers
should increase recruitment of underrepresented groups, includ-
ing Asian Americans, and build trust among these populations.
Participants must be invested and believe there is value in
providing information about themselves and their families, and
that research participation will translate to equitable distribution
of benefits. Community-based participatory researchers have
developed methods for engaging community members in health
promotion and prevention strategies. Examples include centering
Korean churches or Vietnamese-owned nail salons as community
portals for delivering culturally relevant health education and
medical services.72

As genetic services become more accessible to the public,
clinical genetic services can and should integrate health equity
research. Genetic researchers and clinicians should engage with
communities, meeting people where they are and understanding
their priorities to promote more inclusive approaches to genetic
services and precision medicine.
Researchers and clinicians themselves must also represent the

diversity of the populations they investigate and serve. NIH does
not consider Asian Americans to be an underrepresented racial
group in the medical research workforce and this status has “de-
minoritized” Asian Americans by no longer defining them as a
minority. Efforts have been made to address the lack of diversity in
the genetic counseling profession through mentorship programs,
special interest groups, and strategic plans, but there is still a long
way to go. Racial diversity among providers can increase the
depth and scope of information that patients are willing to share
in the clinical setting—information that is important to their
health.

Strengths and limitations of current study
While this is a critical systematic review of GC/GT on an under‐
researched group, there are some important limitations. The
review only included articles published in English, possibly
omitting relevant studies published in other languages. This
review explicitly did not compare Asian Americans with other
racial/ethnic groups, however, many of the included studies
framed their findings about Asian American samples in reference
to White, Hispanic, and Black participant populations.

Conclusion
As GT and precision medicine interventions become more
integrated into health care systems, creative strategies must be
employed to ensure that health disparities in access and utilization
are not perpetuated or exacerbated. The newest strategic vision
for the National Human Genome Research Institute includes the
bold prediction that “individuals from ancestrally diverse back-
ground will benefit equitably from advances in human geno-
mics”.73 For this prediction to come to fruition, it is necessary to
address the research gaps and health care barriers identified in
this review.
Precision health researchers and clinicians must recognize the

heterogeneity of the Asian population with regards to accultura-
tion, nationality, socioeconomic status, education level, age, and
health awareness. To reduce biases and overgeneralizations
providers must educate themselves on multiple modalities for
talking to patients and their family members about GT. Providers
must also recognize that Asian American patients are individuals
with unique genetic, environmental, and lifestyle characteristics,
and develop tailored disease prevention and clinical treatment
strategies to address these unique needs.
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