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Background: More than 90% of Asian American (AsA) adults
are first- or second-generation immigrants, undergoing substantial
environmental and sociocultural transitions; yet most environ-
mental epidemiology cohorts have included few AsA participants.

Methods: The Food and Microbiome Longitudinal Investigation
(FAMILI) is an environmental health cohort enriched with AsA
adults (predominantly Korean and Chinese American) and designed
to capture environmental exposures, dietary acculturation, and so-
ciocultural factors across immigration generations. Its biobank—
including buccal and stool specimens—supports research on the oral
and gut microbiomes, human genomics, and other multiomics.

Results: Since its launch in 2018, FAMILI has completed
baseline recruitment and biospecimen collection for 13,183 adults
40 to 75 years of age. The cohort is now expanding to include an
additional 3,000 AsA adults, bringing the total to approximately

Introduction

Asian Americans (AsA) are the fastest growing racial or ethnic
group in the United States (1); yet, limited data exist for most health
conditions in this population. Most epidemiologic cohorts have not
included sufficient numbers of AsA to support investigations of
etiologic factors (2, 3)—a gap recently highlighted by the National
Institutes of Health (NIH; ref. 4). Because more than 63% of AsA
adults are first-generation immigrants (ie., born outside the
United States) and nearly half have limited English proficiency (1),
current research provides an incomplete understanding of AsA
health and health disparities—particularly among AsA population
groups who are low income or prefer a language other than English.
Research focused on AsA is urgently needed, as many clinical and
public health decisions are based on evidence generated from
studies that did not adequately include AsA.
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16,000 participants, with an expected distribution of ~50% AsA
and ~50% from other racial/ethnic groups. This expansion pro-
vides an opportunity to examine AsA environmental health ex-
periences within the broader US context.

Conclusions: FAMILI is a unique national resource to address
priority questions in environmental health, including micro-
biome and exposome science, individual susceptibility, and large-
scale data analytics.

Impact: The cohort supports investigation of critical windows
of environmental change across the immigration experience, ra-
cial and ethnic disparities, and drivers of emerging health out-
comes, including cancer, cardiovascular disease, diabetes, and
other outcomes. This cohort offers essential data to inform pre-
vention strategies and shape public health policy to improve
health outcomes in AsA communities.

AsA are similarly underrepresented in environmental health re-
search. Data from health examination surveys and air pollution studies
indicate that AsA populations experience high risks from environ-
mental exposures (5-7) and yet they remain understudied in research
on environmental health and environmental justice. In addition, AsA
first-generation immigrants—as well as subsequent generations—are
undergoing substantial environmental changes and an acculturation
process involving shifts in lifestyle, behaviors, and values as they adapt
to a new cultural and societal context (8). The nature, magnitude, and
health implications of these transitions remain poorly understood and
insufficiently examined (3). Without a nuanced understanding of these
processes and the impact on health outcomes, collective progress to-
ward addressing AsA health disparities is stymied.

The Food and Microbiome Longitudinal Investigation (FAMILI) is
a large environmental epidemiologic cohort that includes AsA across
the broad socioeconomic spectrum. FAMILI uniquely captures envi-
ronmental exposures, dietary acculturation, and sociocultural factors
across immigration generations. Its biobank, containing buccal and
stool samples, enables comprehensive biological discovery in the oral
and gut microbiomes, human genomics, metabolomics, and other
omics platforms. The goal of FAMILI is to investigate environmental,
sociocultural, dietary, and biological determinants of health disparities
affecting AsA populations, with the aim of improving AsA health.

Materials and Methods
History and cohort population
Original recruitment and expansion (timeline)

From 2018 to 2023 (phase I), we completed recruitment and
biospecimen collection for 13,183 participants, including 5,672 AsA,
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5,682 Whites, 671 Blacks, and 1,158 participants of other or unre-
ported racial/ethnic groups under NCI funding (Table 1). Under
new National Institute of Environmental Health Sciences (NIEHS)
funding (phase II, 2024-2029), the cohort is expanding by
3,000 AsA adults, reaching ~16,000 participants (~50% AsA and
~50% other racial/ethnic groups), which will facilitate cross-racial
comparisons. Phase II will maintain FAMILI’s existing data and
biorepository while enriching the cohort through continued re-
cruitment, longitudinal follow-up, expanded biospecimen collec-
tion, enhanced data infrastructure, and strengthened collaborations.
Continuation and expansion of this cohort are critical for (i) cap-
turing longitudinal information on immigration-related transitions,
including acculturation during key windows of environmental
change and (ii) prospectively identifying incident health outcomes
linked to environmental, sociocultural, and biological factors.

Eligibility criteria

Participants are eligible for FAMILI if they: i, are 40 years of age
or older; ii, live in the United States; iii, do not plan to relocate
internationally within the next 5 years; iv, are willing to complete
periodic questionnaires; and v, have the decisional capacity to
provide informed consent.

Research materials and regulatory approval

To enhance participation among diverse racial and ethnic groups,
study materials are offered in English, Korean, Mandarin, and
Spanish, based on participants’ preferred language. All materials
were translated from English into the target language by native
language speakers and then reviewed by an independent second
person, including community partners. Participants were supported
by bilingual research assistants (English/Mandarin, English/Korean,
and English/Spanish) through all touchpoints of the study. We also
closely partnered with a social marketing agency, APartnership,
with specialization in reaching the AsA and Hispanic market to
develop a consistent look for the materials and website. All study
materials and processes were approved by the New York University
(NYU) Langone Health (NYULH) Institutional Review Board (IRB).

Recruitment strategies

We employed a multipronged recruitment strategy to build a
large, diverse, and community-engaged FAMILI cohort. By inte-
grating institutional, community-based, and digital approaches, we
established a broad and inclusive participant base. This strategy not
only supported efficient enrollment but also fostered long-term
community partnerships which strengthened trust and participa-
tion. This study includes participants from across the United States,
as shown in the participant address map (Fig. 1). Alaska, Hawaii,

Table 1. FAMILI timeline and overview.

and US territories are eligible; however, no participants from these
regions have enrolled in the study to date. Although the cohort is
not based on representative sampling, it captures a broad national
population.

Electronic health record-based recruitment: Electronic health re-
cord (EHR) recruitment was conducted through the NYULH
DataCore and MyChart platforms. Individuals who were identified
as potentially eligible based on the eligibility criteria and having
previously agreed to be contacted for research were invited through
MyChart messaging. This method enabled efficient screening and
enrollment, with participants able to complete registration and
consent remotely while minimizing study staff workload.

Social media and online recruitment: We leveraged multiple
online platforms to reach diverse communities, including cul-
turally specific channels such as KakaoTalk (Korean) and WeChat
(Chinese), as well as other platforms including ResearchMatch.
org, MissyUSA (a Korean American online community), Asian
and Pacific Islander Caucus for Public Health, and South Asian
Public Health Association email listservs (public health and allied
professionals), and the FAMILI Study website (Fig. 2A). Partici-
pants could sign up directly online, and study staff processed
interest forms through a REDCap-based tracking system.
ResearchMatch.org was particularly effective for large-scale out-
reach to individuals already expressing interest in research
participation.

Community-based recruitment: Community outreach served as a
cornerstone of recruitment for socioeconomically diverse communities,
enabling sustained engagement with first-generation individuals and
those who prefer languages other than English. We established long-
standing partnerships with community organizations across the New
York metropolitan area. Collaborations with community health
workers and organizations such as the Korean Community Services of
Metropolitan New York and Chinese American Planning Council en-
sured ongoing referrals and community engagement. Study staff also
regularly visited community centers, churches, and senior centers to
distribute study kits and build rapport with both partners and com-
munity members, reinforcing trust and visibility.

Advertising and outreach: To broaden reach, we conducted print
advertising in Asian-language newspapers such as The Korean Daily in
New York, Los Angeles, Orange County, and the Washington, DC area.
These efforts were supplemented by direct mailings and referral strat-
egies. Snowball sampling further amplified recruitment, as participants
(<5%) referred family members and friends who subsequently enrolled.

Phase | (2018-2023)

Phase Il (2024-2029)

Goal * Cohort establishment « Expansion/enrichment
* Environmental aspects
Recruitment * Recruited a total of 13,183 participants (who provided * Expand to a total of 16,000 participants

demographic questionnaire and informed consent)
e This includes 5,672 AsA participants
Data and sample < Baseline questionnaires completed

collection « Stool and oral samples collected (12,500 participants

provided samples)

* With an additional 3,000 new AsA recruits

* New environmental measures (wristband chemical monitoring)
» Enhanced geocoding/exposure data
* Neighborhood and personal air quality

« Initiated follow-up in phase I; continuing through phase I
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Figure 1.

FAMILI participant addresses. Each dot represents the address of a FAMILI participant across the United States. Shading indicates quintiles (Q) of neighborhood
socioeconomic status (nSES), illustrating the diversity of SES among participants. Alaska, Hawaii, and US territories are eligible; however, no participants resided

from these regions at the time of enroliment.

Enrollment and consent process

We implemented a rapid, home-based enrollment approach in
which participants received mailed packages containing questionnaires
and biospecimen collection kits, making participation accessible and
convenient. Prior to consent, study staff completed CITI human
subjects training in accordance with NYU and ethical guidelines. All
participants provided written informed consent before enrollment.
The study was conducted in accordance with recognized ethical
guidelines, including the Declaration of Helsinki, the Council for In-
ternational Organizations of Medical Sciences guidelines, the Belmont
Report, and the US Common Rule, and was approved by the NYULH
IRB. Written consent was obtained either online at home or in person.
Participants recruited via EHRs or social media/online platforms
provided consent electronically through a secure REDCap link. For
those recruited through community outreach or in-person events,
consent was done in person. Participants signed 2 copies of the con-
sent form—one for their records and one for the research team. The
consent form outlined the study purpose, participation requirements,
and procedures for data storage and future data sharing. If a partici-
pant’s preferred language is not English, the informed consent and
questionnaires and study instructions are administered in their pre-
ferred language. Enrollment was considered complete once partici-
pants confirmed their eligibility, signed the informed consent, and
completed the demographic questionnaire. All enrollment and consent
processes were approved by the NYULH IRB.

Each participant was assigned a unique study ID, and all data were
entered into a secure REDCap database. Signed consent forms were
securely stored in locked cabinets. After completing informed consent,
participants received study biospecimen collection kits via mail
(Fig. 2B). Kits included a detailed instruction booklet, step-by-step
directions for biospecimen sample collection, and prepaid, addressed

AACRJournals.org

envelopes for sample return. All participants were compensated for
their time and effort via ClinCard (GreenPhire, Inc.), a reloadable
prepaid debit card, once completed study kits were returned to the
study center. The study was approved by the NYU IRB.

Data collection

Demographic questionnaires (9 pages) captured contact infor-
mation, socioeconomic status, intrapersonal and interpersonal fac-
tors, and other key variables (Tables 2 and 3). Demographic data
collected at baseline included sex, racial or ethnic identity, age,
employment, physical activity, anthropometry, education, oral health
status, lifestyle behaviors, medical and family history of chronic diseases
and cancer, sex-specific health questions, and medication use.

The NCI diet questionnaire (15 pages) was a comprehensive and
widely used instrument assessing a broad range of dietary behaviors
and food types. The Food Frequency Questionnaire (FFQ) captures
food pyramid servings and frequency across food groups and the use
of supplements and vitamins, as well as alcohol consumption. It also
allows calculation of nutrient intake, glycemic index and load, and
meat-related intake variables. To reflect cultural variation, culturally
specific modules were incorporated. For example, Korean-identifying
participants received a questionnaire with additional Korean food
items and context.

Both demographic and diet questionnaires were available in English,
Korean, Mandarin, and Spanish. Together, the questionnaires required
approximately 1 hour to complete. Participants returned completed
forms by mail or completed them online via REDCap. All questionnaire
data were stored in REDCap under each participant’s unique identifi-
cation number. Paper questionnaires received by mail were scanned as
PDFs and digitized using Remark Office Optical Mark Recognition
(OMR) software. Data are stored on a password-protected, Health
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Figure 2.

FAMILI Study website, recruitment, and study ma-
terials. A, Cohort webpage (sign up/questionnaires).
Participants could indicate interest, sign-up, and
complete questionnaires electronically. B, FAMILI
study recruitment and study materials. All study
materials were provided in English, Korean, Manda-
rin, and Spanish, per the participant’s preference.

Insurance Portability and Accountability Act (HIPAA)-compliant,
NYU-secured server.

Biospecimen collection and management

At enrollment, participants who agreed to provide biospecimens
receive study packages that include detailed instructions and bio-
specimen collection kits. Participants who chose not to provide
biospecimens remained in the study. During phase I recruitment,
95% of participants provided buccal cell and stool samples. Silicone
wristbands were newly introduced in phase II recruitment, in ad-
dition to the phase I collections (Table 1).

Buccal cell and stool biospecimens

Buccal cell and stool samples are critical resources for studies of
the oral and gut microbiome, human genomics, metabolomic pro-
filing, and other novel biomarkers of disease risk. For buccal cells,
participants received a small volume of Scope mouthwash and were
instructed to rinse with 10 mL before expectorating into the pro-
vided collection tube. For stool samples, participants were asked to
collect approximately 2 teaspoons of stool in a 30-mL tube con-
taining RNAlater stabilization solution. Both samples were sealed in
the supplied specimen bags, and participants mailed them at room
temperature directly to the NYU Central Biorepository using the
provided prelabeled mailer. Upon receipt, stool samples were ho-
mogenized on a Vortex-Genie 2 with a multitube holder at the
highest speed for 20 minutes and then aliquoted into six 1.8-mL
cryotubes. Oral wash samples were centrifuged at 4,000 rpm for
30 minutes. The supernatants were aliquoted into two 5-mL cry-
otubes, and the pellets were aliquoted into five 1-mL cryotubes.
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Silicone wristband sampling for personal monitoring of physical
environment pollutants

Silicone wristbands are passive personal samplers for assessing
exposure to chemical mixtures (9). These wristbands adsorb
semivolatile organic compounds from air, dust, and everyday
products, capturing both inhalation and dermal pathways
(10-12). Chemical concentrations in wristbands correlate
strongly with serum and urinary biomarkers, validating their use
as external indicators of internal dose for compounds with short
or long biological half-lives. Participants are instructed to wear
the provided wristband on either wrist at all times for 1 week,
record the times when they put it on, and remove it in a log
attached to the wristband sealed return shipment bag. A broad
range of exposures can be quantified in wristband samples
mostly using gas chromatography with mass spectrometry (GC-
MS/MS; ref. 13). The NYU Human and Environmental Analysis
Laboratory recently validated extraction and LC/MS-MS analysis
of 13 per- and polyfluoroalkyl substances (PFAS), 6 bisphenols,
and 9 organophosphate flame retardants in wristbands.

Sample shipment and monitoring: Home-collected biospecimen
and wristband samples are tracked during shipment, and receipt is
confirmed by the NYU Langone Smilow Research Center Central
Biorepository. Upon arrival, samples are verified against REDCap,
entered into the Laboratory Information Management System, and
stored at —80°C in freezers.

Quality control: Repeated samples will be collected from 20 sub-
jects in years 3 and 5 to assess temporal stability. Data and sample
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Table 2. Information collected in the FAMILI.

Data type Variable

Built environment Geocoding: neighborhood environment,
racial segregation, ethnic enclave, ethnic
food access, food environment, street
noise, density, crime and safety, and

access to health care

Outdoor air Geocoding: air pollution and climate
change
Indoor air Questionnaire: indoor air, home fuel,

residential history, and home
environment

Wearable silicon wristband.
Polychlorinated Biphenyls (PCBs),
Brominated Flame Retardant/
Polybrominated diphenyl ethers
(PBDEs), Organophosphate esters
(OPEs), phthalates, pesticides, and
Polycyclic aromatic hyrocarbons (PAHs).

Questionnaire: nativity, immigration
patterns, acculturation scale, social
networks, and kinship structure,
education, income, occupation, English
proficiency, and health insurance

Questionnaire: PROMIS questionnaire
(quality of life), anxiety, and depression

Personal chemical
exposure

Sociocultural influences

Psychology

Questionnaire:
demographic,
tobacco, diet,
exercise and
body size,
sleep, comorbidities,
medication, and
reproductive factors

Diet/lifestyle

Oral/buccal Human genomics, epigenomics, and oral
microbiome
Stool Gut and oral microbiome, metabolomics,

and other omics

collection is conducted using established Standard Operating
Procedures (SOP). All assays will include 5% blinded quality
control samples, and staff is blinded to outcomes. Instruments
are operated by nationally certified and state-licensed technicians
who meet continuing education requirements and industry
compliance standards.

Data linkage: Geocoding-based environment

We use batched automated geocoding of current and former resi-
dential addresses. The program Geocodio then provides automated
linkage of spatial coordinates to a deep library of geo-referenced data,
including air pollution and the built environment.

Outdoor air assessment and climate

We employ 2 fine particle exposure databases—one nationwide at
the census tract level based on Environmental Protection Agency
(EPA) surveys and a more spatially detailed assessment for New
York City (NYC)—to estimate trace element exposures among co-
hort participants. Since 2008, the NYC Department of Health has
operated ~150 air pollution monitors (14), measuring PM, s and
gaseous pollutants in a highly spatially granular manner (NYC
Community Air Survey; ref. 14). Small area PM, 5 measures have
been developed by land use regression models (available at
300 x 300 m; ref. 15). Furthermore, PM, 5 elemental composition
analysis, based on X-ray fluorescence, is calculated with high validity

AACRJournals.org
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for 5 environmental exposure groups (16), representing nontail pipe
emissions (copper, iron, and zinc), long-range transport (sulfur), oil
burning/industry emissions (nickel and vanadium), crustal material
(silicon), and biomass burning (potassium). Across the United States,
annual average PM, s, trace element, and source-specific exposures will
be assigned to participants using a spatiotemporal prediction model
previously developed at the census tract level (17). For quality assur-
ance, the 2 PM, 5 constituent datasets will be compared in NYC, where
both are available. High-resolution climate data, including temperature
and humidity, are publicly accessible and will be incorporated into
exposure assessments (18).

Socioeconomic neighborhood environment

US Census Bureau’s American Community Survey and census data
will be used to characterize census tract-level averages of education,
employment, housing, residential racial segregation, and poverty. Estab-
lished indices such as the neighborhood deprivation index and social
vulnerability index are also publicly available (19, 20). Current participant
addresses and their neighborhood socioeconomic status are shown in
Fig. 3.

Built environment

For residents of NYC and other cities of >50,000 population, neigh-
borhood data from the City Health Dashboard (21) will be used to
describe the built environment in participants’ census tracts, including
37 measures of health and determinants of health equity. Built envi-
ronment indicators include walkability, limited access to healthy food,
surface temperature and greenness, building types (high rise vs. single
unit), housing with potential lead risk, heating source, and public
housing, using the NYU Department of Population Health City Health
Dashboard (22).

Participant retention and follow-up for incident health
outcomes
Retention strategy

Retention is promoted by emphasizing the importance of the
study, maintaining strong staff-participant rapport, and fostering
participant engagement. To sustain ongoing contact, participants
will receive electronic birthday cards and annual newsletters dem-
onstrating study updates and new findings.

Follow-up survey

Process: Three years after enrollment, participants will receive a
follow-up survey via email online or mailed paper survey. Surveys
will update health status and lifestyle changes, including accultur-
ation and weight change. Based on the current response rate, ap-
proximately 80% of participants are expected to respond via a secure
emailed questionnaire, with the remainder (20%) using a paper
version. For participants whose email or survey mailing is unde-
liverable, contact information will be updated through commercial
tracing services, including Whitepages and LexisNexis. If partici-
pants cannot be located, relatives or friends provided as contacts at
baseline will be contacted. Deaths will be identified through the
National Death Index (NDI).

Verification: Disease incidence will be confirmed. Affirmative
responses indicating selected new medical conditions in the
follow-up survey will trigger a telephone interview by research
staff to complete a detailed event-specific questionnaire. Partici-
pant authorization will be obtained for medical chart release.

Cancer Epidemiol Biomarkers Prev; 35(9) September 2026
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Table 3. Selected baseline demographic characteristics.

Other or Missing
Overall AsA-NHPI White Black missing race Hispanic Non-Hispanic  ethnicity
Characteristic (N = 11,610) (N = 4,833) (N = 5,618) (N = 684) (N = 475) (N = 682) (N =10,877) (N =51)
Age
<49 years 24.6% 20.7% 25.9% 34.8% 33.3% 32.1% 24.2% 10.3%
50-59 years 28.1% 23.3% 30.4% 39.1% 33.8% 33% 27.8% 37.9%
60-69 years 27.5% 26.7% 29.4% 20.8% 21.7% 23.1% 27.8% 37.9%
70+ years 19.8% 29.3% 14.2% 5.3% 1.1% 1.8% 20.3% 13.8%
Female, % 68.7% 63.1% 73.2% 73.4% 66.3% 68.7% 68.8% 481%
Ever smokers, % 31% 24.2% 36.4% 32% 34% 32.4% 31% 40%
BMI median 25.2 (22.5-29.2) 23.7 (21.6-25.9) 26.6 (23.3-31.5) 30.2 (25.8-35.3) 27.5(24-31.9) 281 (24.6-32.4) 25.1(22.4-29.) 25.3 (23.9-30.1)
(kg/m?; 1QR)
Foreign born, % 45% 93.7% 6.8% 8.7% 57.4% 58% 44.2% 35.7%
Education
<11 years 6.3% 10.8% 1.4% 2.5% 28.5% 25.6% 51% 71%
High school to < 29.9% 33.5% 24.6% 43.7% 35.4% 37.9% 29.4% 17.9%
college
College graduate 34.2% 35.4% 34.9% 29.7% 19.3% 18.8% 35.2% 35.7%
Postgraduate 29.5% 20.3% 39.1% 24.1% 16.8% 17.7% 30.3% 39.3%

NOTE: Study recruitment is ongoing. The data presented here include only a subset of participants whose samples and data had been processed as of March 26,

2026.

Reported cardiovascular disease (CVD) or other major disease
events and hospitalizations will be verified through review of
relevant medical records, including emergency visits, hospitaliza-
tions, outpatient records, and death certificates. CVD events and
cause of death will be adjudicated by an outcome assessment
group led by two cardiologists.

Definition of incident diseases and mortality outcomes

CVD cases: Stroke is defined as nonfatal stroke, fatal stroke, or
carotid endarterectomy (CEA). Nonfatal strokes are classified as
ischemic, hemorrhagic, or undetermined based on medical re-
cord review, particularly CT and MRI results. Fatal strokes are
confirmed when the underlying cause of death from the NDI is
cerebrovascular disease specific to stroke [International Classi-
fication of Diseases, 10th Revision (ICD-10) 160-164.9]. CEAs
are confirmed via medical record review. Coronary heart disease
(CHD) includes nonfatal myocardial infarction (MI; cardio-
vascular survey methods, 1982, World Health Organization
Monograph Series Number 56), fatal CHD, coronary artery
bypass grafting, and percutaneous transluminal coronary an-
gioplasty. Fatal CHD is confirmed either by autopsy or when the
NDI lists CHD as the underlying cause of death (ICD-10 120-
125) in conjunction with evidence of preexisting CHD from
questionnaires or medical records. The expected numbers of
CVD cases are listed in Table 4.

Diabetes cases: At the clinical exam, data will be collected on self-
reported physician-diagnosed type 2 diabetes and prescription
of diabetes medication (insulin or oral glucose-lowering drugs).
Type 2 diabetes was defined using measures of fasting glucose
(126 mg/dL) at the clinical examination, use of diabetes medication,
reported physician-diagnosed diabetes, or record of diabetes in the
EHR database (ICD-10 code E11).

Cancer: Cancer cases are identified through the Virtual Pooled
Registry Cancer Linkage System (VPR-CLS) North American Asso-
ciation of Cancer Registries, covering nationwide cancer registries.
Approximately 850 cases have been identified. Systematic follow-up
for cancer through VPR-CLS will continue on a routine basis.

Mortality: Deaths are identified via the NDI, which provides
causes of death. For deaths potentially related to incident CVD or
other diseases of interest, hospital records will be obtained with
next-of-kin permission. The underlying cause of death will be de-
termined based on medical records and participant medical history.

Results

FAMILI cohort research agenda
Our broad scientific vision focuses on key research areas for inves-
tigating health outcomes in this uniquely AsA-enriched multiethnic

Diet and lifestyle

T2D, obesity, and autoimmune
disease
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Figure 3.

FAMILI research priorities. Our broad scientific vision
focuses on key research areas for investigating health
outcomes in this uniquely AsA-enriched multiethnic
cohort, encompassing sociocultural, dietary and physi-
cal activity, environmental, and biological factors. T2D,
type 2 diabetes.

Biological factors

CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION

9Z0Z 49qWIBAON (| UO J8sn Jsjua) [eaIPBN NAN Ad Jpd 8/ 10-92-1d8/098228€/2 L S 1/6/S¢/4Pd-1o1e/dged/B10°sjeuinolioee woyy pepeojumoq



Table 4. Expected number of health outcome.

Number Overall Korean Chinese
Prevalent diseases as of now
CVD 1,284 320 315
CHD 691 183 162
Stroke 387 n2 107
Diabetes 1,492 473 461
Incident in year 52
CVD 543 132 123
CHD 284 75 63
Stroke 152 46 38
Diabetes 302 87 75

?Based on AsA incidence rate from Centers for Disease Control National
Health Interview Survey.

cohort (Fig. 3), encompassing sociocultural, dietary and physical ac-
tivity, environmental, and biological factors.

Research agenda 1: Sociocultural factors, nativity, acculturation,
and immigration stress

Including both first- and multi-generation AsA immigrants al-
lows assessment of how acculturation affects cardiometabolic dis-
ease risk. Asian immigrants and their descendants adopt aspects of
US culture to varying degrees, undergoing an acculturative process
involving lifestyle and value changes in response to a different so-
cietal context (8). Small studies have shown differential car-
diometabolic disease risks among Korean and Chinese American
adults by nativity, degree of acculturation, immigration patterns,
duration of US residency, and English proficiency (23). Sociocul-
tural factors such as immigration stress, English proficiency, trust in
Western medicine, and educational attainment may also influence
access to timely prevention and treatment (24). We will evaluate
whether social and cultural adaptation processes influence the in-
cidence and mortality of CVD and its related comorbidities.

Research agenda 2: Diet, neighborhood environment, and
walkability

AsA immigrants and their offspring face numerous dietary chal-
lenges in the United States. With acculturation, their diets may include
more unhealthy “Westernized” foods (e.g., desserts, high-fat meat, and
snacks; ref. 25) while limiting traditionally healthy Asian diets rich in
vegetables, legumes, and soy. Diets may also retain less healthy Asian
“festival foods” high in carbohydrates, animal protein, sugar, and fat
(26), which are often readily available in urban ethnic enclaves. Living
in ethnic enclaves such as Chinatown (Manhattan) and Koreatown
(Queens) may limit neighborhood walkability, commonly described by
the “D variables”—density, diversity, design (street connectivity), des-
tination accessibility, and distance to transit (27). Greater neighbor-
hood walkability is associated with higher total physical activity (28),
higher engagement in active transport (27) and, in cross-sectional
studies, with lower body mass index (BMI) and lower prevalence of
obesity (29). AsA tend to have higher risks of diabetes even at a lower
BMI (30). AsA also tend to have high abdominal and visceral fat, with
poorer metabolic consequences than in other racial/ethnic groups (31).
In New York Black and White adults, neighborhood walkability is
associated with obesity-related disease mortality and, in women, with
levels of endogenous hormones (32). Our FAMILI data showed that
greater neighborhood deprivation in the New York metropolitan area
was related to risk of obesity (33). The FAMILI cohort will address the
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role of the neighborhood, energy balance, and related metabolic con-
sequences in the prospective risk of cardiometabolic disease in AsA.

Research agenda 3: Environmental pollutants

Environmental exposure is responsible for 35% of the global
CVD burden (34). In the United States, AsA rank second of 7 racial
and ethnic groups in terms of hazardous ambient air pollution, only
behind Black populations (35). AsA are also potentially at risk for
indoor exposure to air pollutants through high-temperature cooking
practice (36), including exposure to heterocyclic amines (37) and
polycyclic aromatic hydrocarbons (38). AsA are also overrepre-
sented in certain occupations that may carry chemical hazards, in-
cluding in nail salons, dry cleaning, hairdressing, and restaurant
cooking. Recent research in National Health and Nutrition Exam-
ination Survey (NHANES) 2003 to 2014 pointed to the potential
role of environmental heavy metals, individually and as mixtures, in
obesity, hypertension, CVD, and diabetes (39). Mixtures of toxic
metals (40) such as arsenic, lead, and cadmium, potentially result in
synergistic effects (41), as suggested in NIEHS’s priorities (42).
Additionally, environmentally ubiquitous and persistent PFASs,
some of which have biological half-lives ranging from years to de-
cades (43), have been associated with incident CVD (44). The most
common PFASs have been examined in NHANES participants, with
detection of some species in nearly all participants (range, 30%-—
100%; ref. 45). Emerging research suggests that newer, short-chain
PFAS may also have adverse cardiovascular effects (43); however, no
studies have assessed levels of PFASs in AsA. In the FAMILI, we will
have exceptional opportunities to investigate environmental factors
for cardiometabolic and other diseases using: i, validated questions
on indoor exposures including cooking practices and occupations
(46), ii, in-house capacity for measurement of organic pollutants
and metals in wearables and biosamples (47-49), and iii, rich spatial
environmental data from New York City Department of Health and
Mental Hygiene (14).

Research agenda 4: Multiomics biological factors

Germline genomics: Genome-wide association studies of CVD-
related endpoints have been conducted in East Asian residents in
Asia (50, 51), but not in AsA populations. Efforts to evaluate
polygenic risk score (52) for risk stratification have also not
prominently included AsA populations, recognizing that most data
are for Europeans and that variant frequency and correlation pat-
terns vary across ancestral groups (53). Also, cultural and envi-
ronmental factors unique to AsA populations may modulate the
importance of genetic variation. Genome-wide interaction study
(GWIS) may also contribute to further understanding the etiology
of CVD and other complex diseases (54) in AsA populations.
Emerging GWISs on cardiovascular traits have identified new ge-
netic markers not previously reported by GWISs (55), for example,
relating lipids and lipid metabolism to gene-tobacco smoking and
gene-physical activity interactions (56); however, GWIS investiga-
tions for CVD in AsA have been limited (57).

Human microbiome: There is strong evidence that microbiome
composition differs by geographic location (58), but our un-
derstanding of the reasons for these patterns is incomplete. We
showed that nativity and acculturation influence the microbiome
in AsA (59). With collection of fecal and oral samples, we will
investigate the role of genomics and the microbiome and their
interactions with environmental factors in relation to car-
diometabolic disease in AsA.
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Discussion and conclusion

The FAMILI cohort offers a unique platform to examine how so-
ciocultural, behavioral, environmental, and biological factors converge
to influence health disparities for AsA populations. By integrating
detailed measures of acculturation, diet, physical activity, neighbor-
hood context, and metabolic health, FAMILI will clarify mechanisms
underlying health disparities in AsA and inform culturally tailored
prevention strategies. The study’s findings are expected to advance the
understanding of disease etiology, guide targeted interventions, and
illuminate how individual- and community-level determinants jointly
shape health outcomes in AsA populations.

Data Availability

Building on the Findable Accessible Interoperable Reusable (FAIR) data principles,
we implemented a data sharing policy consistent with the NIH Data Sharing Policy
(NOT-OD-03-032). The FAMILI informed consent allows sharing and deposition of
data in NTH-designated repositories. FAMILI is registered in the NCI Cohort Database,
and digital object identifiers (DOI) are assigned to publications and associated datasets
to enable linkage and access. FAMILI shares data through 2 mechanisms:

1) Broad data sharing: Currently, raw sequencing data from the FAMILI are
available in the NTH-designated repository (#PRJNA559143). We will continue
to deposit data generated, including deidentified baseline and follow-up data
and other genomic data to the Database of Genotypes and Phenotypes
(dbGAP) and the FAMILI webpage.

2) FAMILI collaboration: Biospecimens and related phenotype data are available
through collaborative proposals. The FAMILI website provides study descrip-
tions, data dictionaries, and information on available data and biospecimens,
along with instructions for submitting requests through a streamlined online
system. Applications will undergo rolling review by the Steering Committee, with
an expected 3-month turnaround. Approved investigators will gain access to
biospecimens stored at NYU upon project approval, IRB approval, and execution
of a Data/Material Transfer Agreement with FAMILL
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