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ABSTRACT  

South Asians experience disproportionately elevated cardiometabolic disease risk yet remain 

underrepresented in genomic research. The OurHealth Study builds a digital biobank of US 

South Asian adults, integrating remote surveys, mailed biospecimens for sequencing, and 

electronic health record sharing to identify genetic and non-genetic drivers of cardiometabolic 

disease. By pairing remote participation with culturally tailored outreach, OurHealth enhances 

accessibility, supports granular phenotyping, and addresses logistical barriers to genomic 

research inclusion. 
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MAIN TEXT 

INTRODUCTION 

Diasporic South Asians have greater atherosclerotic cardiovascular disease (ASCVD) morbidity 

and mortality compared to other resident ethnic groups, documented consistently across studies 

done in the US, UK, and Canada.1–8 In recognition of this disproportionate risk, the American 

Heart Association and the American College of Cardiology designated South Asian ancestry, 

defined as lineage from Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, or Sri Lanka, as a 

‘risk-enhancing factor’ for ASCVD in 2018.9,10 Cohort studies have yielded insights into the 

adverse metabolic effects of certain South Asian diets, lower levels of physical activity, high 

rates of visceral fat with or without obesity, and higher levels of emotional and physiological 

stress related to cultural factors.2,11–15 Research suggests metabolic disease as the primary driver 

of cardiovascular disease (CVD) risk in this population, but the mechanisms underlying 

proposed pathways of early insulin resistance, beta-cell dysfunction, and a pro-inflammatory 

milieu are largely unclear.9  

 

Despite comprising 23% of the world population, South Asian individuals remain starkly 

underrepresented in genetic research, limiting the discovery of ancestry-enriched CVD risk 

variants.16–18 As of 2021, there were 5.7 million South Asians living in the US, a 48% relative 

increase in size from 2010, with the largest ethnicities reported being Indian, Pakistani, and 

Bangladeshi.19 Major initiatives with genomic data, such as the UK Biobank and the US-based 

All of Us Research Program, while transformative, continue to show underrepresentation of 

South Asian individuals relative to estimated country prevalences.20 In contrast, targeted efforts 

within other countries, such as the UK-based Genes & Health Study and the Pakistan Risk of 

Myocardial Infarction Study (PROMIS), have rapidly yielded actionable insights.21,22 For 

example, one largely genetic biomarker, serum lipoprotein(a) (Lp(a)), has been found to account 

for a greater proportion of CVD risk in South Asians compared to other ethnicities.23–25 

Additionally, at the single-nucleotide polymorphism level, impaired metabolizer alleles of 

CYP2C19 are enriched and associated with poor response to clopidogrel in South Asians (Figure 

1).22  

 

Larger cohorts with relevant feature-ascertainment provide greater granularity in participant 

characteristics, a key advantage given the cultural, linguistic, and religious diversity of South 

Asian populations. Distinct patterns of admixture, migration, and dietary practices, along with 

partially isolated genetic pools shaped by cultural and linguistic boundaries, complicate 

interpretation when individuals are grouped broadly as “South Asian” or “Asian – Other.”26 

Disaggregated analyses powered by large, diverse cohorts can enable genetic and clinical 

insights into CVD risk that would otherwise remain obscured.  

 

The impact of building a large-scale South Asian cohort extends beyond this population. 

Endogamy among ethno-religious-linguistic groups and resulting patterns of consanguinity 
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throughout South Asian history have led to an enrichment of autozygous (i.e. homozygous by 

descent) genotypes.27–30 Autozygosity enriches for the possibility of identifying ‘human 

knockouts’ (i.e. individuals possessing two protein-truncating variants), and identification in 

South Asian individuals has already aided in drug development.29 

 

Digitized trials improve inclusion of underrepresented communities by reducing participant 

burden to expand reach beyond traditional research infrastructure and enabling integration of 

health tools and ancillary studies.31 As digital literacy increases, decentralized models can scale 

recruitment across geographically dispersed and underrepresented populations, democratizing 

access to clinical research.32,33 Digital studies present an opportunity to facilitate genetic 

discovery by improving access and enabling larger sample sizes.34–36  

 

We introduce the OurHealth Study, a digital nationwide biobank that investigates the elevated 

cardiometabolic risk of South Asians in the US. OurHealth deploys a novel digital platform used 

for study recruitment, study coordination, and collection of health outcomes, genomic samples, 

and electronic health record (EHR) information to identify genetic and nongenetic drivers of 

CVD risk. Its digital design also supports bidirectional communication with participants and 

implementation of nested studies, including OurHealth-PRS. OurHealth-PRS is a sub-study 

returning polygenic risk scores (PRS) for coronary artery disease (CAD) to participants to 

evaluate PRS acceptability and understanding. The digital infrastructure enables direct-to-

participant return of genomic information and provides a foundation for evaluating the utility and 

acceptability of PRS-based risk stratification in an underrepresented population.  

 

METHODS 

OurHealth is conducted remotely through the study’s platform website 

(https://ourhealthstudy.org), optimized for desktop and mobile devices, and has a unified, broad 

consent for general research use. Institutional Certification was obtained, enabling the 

submission of large-scale human genomic data generated from OurHealth to an NIH-designated 

data repository consistent with the NIH Genomic Data Sharing Policy, study participants’ 

informed consent, and research use limitations.37 OurHealth aims to recruit a diverse cohort 

representing the full spectrum of South Asian ancestry living in the US by self report, inclusive 

of individuals regardless of migration history, generational status, or degree of admixture, as 

cardiometabolic risk profiles may vary across groups. Inclusion criteria include a) self-

identification with South Asian ethnicity, b) age ≥ 18 years, and c) residence in the US. Potential 

participants answer eligibility questions to verify inclusion criteria, after which they create an 

account and proceed with the self-paced electronic informed consent module. Participants 

complete health surveys, connect their EHR, and donate saliva biospecimens for sequencing.  

 

Participants complete questionnaires using the data donation platform interface, which includes 

seven questionnaires: Basics, Cardiometabolic Medical History, Other Medical History, 
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Medications, Lifestyle, Mental Health, and Family History (Table 1).38,39 OurHealth survey 

instruments include detailed ascertainment of country or territory of origin in South Asia, 

language identification, citizenship status, migration patterns, and family structure to enable 

granular phenotyping (Supplementary Data 1). Basic demographics are aligned and harmonized 

with other major biobanks, such as All of Us, to ease data harmonization for comparison of 

South Asian health data to other ancestral backgrounds.39 After completion of the Basics and 

Cardiometabolic Medical History surveys, participants receive saliva collection kits in the mail, 

which are completed and returned to the Broad Institute’s Genomics Platform for sequencing.  

 

Juniper Data Platform 

The Broad Institute’s Genomics Platform hosts Juniper, a secure registry platform enabling 

direct-to-participant engagement for consent, data collection, and recontact via intuitive web and 

mobile interfaces.40–42 The Juniper interface allows the study team to design, edit, track 

participants, and manage the data. Juniper has the functionality to send automated messaging to 

participants including study outcome reminders, new survey notifications, educational 

information, and opportunities to participate in community webinars and ancillary studies.  

 

Genomics Platform 

The Genomics Platform coordinates saliva sample kit shipment, biospecimen receipt, DNA 

isolation, sequencing, and data storage for centralized analysis. Participants receive Genotek's 

OGR-600 DNA collection kit via FedEx, along with an instruction sheet for completion and 

return of deidentified biospecimens.  

  

OurHealth’s samples undergo DNA isolation and sequencing using the blended genome exome 

(BGE) method, which uses the NovaSeqX 10B Flowcell followed by Dynamic Read Analysis 

for GENomics (DRAGEN) analysis for alignment, mapping, and variant calling. BGE uses low-

coverage whole-genome sequencing (2-3x) and deep-coverage exome sequencing (30-40x), 

improving on SNP arrays for common variant imputation while also capturing rare variants in 

non-European populations.43–45 External South Asian cohorts with whole-genome sequencing 

will be used for BGE imputation.  

 

EHR Integration 

OurHealth uses Hugo Connect (Arboretum LifeSciences, Inc.), to offer participants the 

opportunity to link EHR and pharmacy data, subject to additional consent.46–48 This functionality 

also provides the research team with cross-sectional and longitudinal access to clinical data. 

Encrypted EHR data is normalized and harmonized with de-duplication, automated ontology 

mapping, and multi-site integration before upload to a Secure File Transfer Protocol (SFTP) 

server accessible to the OurHealth research team. Hugo Connect is an approved member of the 

Creating Access to Real-Time Information Now Through Consumer-Directed Exchange 

(CARIN) alliance and adheres to strict protocols governing the sharing of any data. 
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Data Models,Quality Control, and Data Privacy  

Participants can contribute data through three sources: (1) online surveys, (2) mailed saliva kits, 

and (3) optional EHR sharing. Survey responses are collected and stored on Juniper, de-

identified, and securely transferred to Terra, a cloud-based research environment enabling 

scalable storage, integration, and analysis of large-scale biomedical data.49 Genomic data is also 

stored initially on Terra.  

 

In parallel, participants consent to EHR sharing through Hugo Connect’s engagement platform, 

which aggregates records across health systems and curates the data before transmitting de-

identified EHR data via the Broad Institute’s SFTP server. De-identified survey and genomic 

data from Terra can also be transmitted by the study team to the SFTP server, allowing for 

harmonization of data streams and centralized analysis within a unified secure environment 

(Figure 2). 

 

Only data and/or specimens necessary for the conduct of the study are collected, and all data are 

governed by Institutional Review Board (IRB)-approved research protocols, which include 

provisions for data security and confidentiality that persist regardless of institutional transactions. 

Electronic data are maintained in a secure location with appropriate protections such as password 

protection, encryption, and physical security measures, including locked files or restricted access 

areas. Similarly, all collected specimens are stored in secure, access-controlled locations such as 

locked laboratory spaces. Data and specimens are only shared with individuals who are part of 

the IRB-approved research team or are otherwise approved under the current IRB protocol. 

When data or specimens must be transported, either physically or electronically, secure methods 

are used, including encrypted files, password protection, and chain-of-custody procedures where 

applicable. All electronic communications with participants comply with Mass General 

Brigham's secure communication policies and procedures. Identifiers are removed or coded as 

soon as feasible, and access to the linkage between identifiers and coded data or specimens is 

restricted to the minimum number of research team members necessary to conduct the study. If a 

merger or acquisition were ever to occur, any transfer of research data would remain subject to 

all applicable consent terms, confidentiality protections, and legal/regulatory requirements 

governing human subjects research. All research staff are trained in and will adhere to Mass 

General Brigham’s confidentiality policies and procedures for handling research data and 

specimens.  

 

Data Sharing 

With support from the Polygenic Risk Methods in Diverse Populations (PRIMED) 

Consortium[PMID: 39561770], de-identified data are made available to the broader scientific 

community. Data access requests are made to a dbGaP[PMID: 24297256] study accession 

(phs003821), and data are accessible on the NHGRI AnVIL cloud platform[PMID: 35199087]. 
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Genomic and phenotypic data files in AnVIL are organized according to the PRIMED data 

model.50 This open-science model enables broad and secure data sharing to advance genomic 

discovery. 

 

Engagement Ecosystem 

Prior population studies have identified the need for an integrative recruitment strategy 

employing digital and personal approaches, including community-based organization 

partnerships, media outreach, and health professional advocacy.51–55 In alignment, OurHealth 

uses four intersecting approaches in a multi-tier engagement strategy to optimally engage with 

South Asian communities (Figure 3). (1) The clinical arm of OurHealth implements hospital 

inpatient and clinic outpatient workflows, South Asian cardiovascular clinic partnerships, 

physician referrals, and EHR-integrated research recruitment messages to reach potential 

participants. (2) The community arm engages participants through local and national South 

Asian community partnership, aligning study advertisements with community events. (3) The 

academic arm has implemented the Community Leader Program, engaging South Asian student 

groups nationally to recruit participants to OurHealth. (4) OurHealth reaches national audiences 

via social media platforms (Twitter/X, Instagram, Facebook), the website’s education portal, and 

webinars with question and answer sessions focused on South Asian cardiovascular health and 

study updates. OurHealth’s engagement strategy aims to recruit participants and build awareness 

about cardiovascular health and disease. 

 

Education 

OurHealth aims to be a reliable, evidence-based resource for those seeking to learn about 

optimizing cardiometabolic risk in South Asians, including lifestyle modifications and 

medication considerations where appropriate. OurHealth has integrated educational material 

from peer-reviewed manuscripts and national organizations, such as the American Heart 

Association and National Lipid Association, and created partnerships with groups such as the 

South Asian Heart Center and the Nourish Initiative at Stanford University.. Educational 

information is available on the website’s education portal (www.ourhealthstudy.org/education). 

OurHealth seeks to longitudinally engage with participants and the larger South Asian 

community through additional webinars, video, and print content to build a larger community 

and generate discourse. 

 

Data Analytics 

OurHealth’s analytical framework includes a) genome-wide association studies (GWAS) to 

identify common variant associations with cardiometabolic traits and diseases, b) rare variant 

burden analyses to assess the cumulative effect of low-frequency coding variants, c) gene-based 

association testing, and d) development and validation of PRS tailored to South Asian population 

with performance benchmarked against existing large cohorts. To address within-group 

heterogeneity, stratified analyses by country or territory of origin, as determined from participant 
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survey responses, will be conducted. Additionally, to disentangle environmental from genetic 

contributions to disease risk, analyses will incorporate covariate adjustment for social 

determinants of health and other cultural factors. BGE sequencing enables detection of common 

regulatory variants genome-wide while providing high-confidence calls for protein-coding 

variants that may be population-specific. Improved imputation upon the BGE sequences relative 

to array-derived genotypes will allow for subsequent GWAS and PRS-based analyses. 

 

OurHealth-Polygenic Risk Score Ancillary Study 

To enhance the value of the program for the study participants and raise awareness for 

prevention, an OurHealth ancillary single-arm observational study entitled OurHealth-PRS 

returns CAD PRS to consenting participants. This study received ethical and regulatory approval 

from the Mass General Brigham IRB. Eligible participants with sequenced genomic data use the 

online platform to provide consent, complete pre-disclosure genetic and health literacy surveys, 

receive their CAD PRS report, and complete interpretation surveys after report disclosure. The 

aim of this study is to assess participants’ genetic literacy and acceptability of CAD genetic risk 

information.  

 

The digital nature of OurHealth enables the scalable, participant-directed return of PRS, allowing 

integration of consent, education, report delivery, and follow-up in a centralized and accessible 

manner. PRS for CAD will be generated from the genetic data and traits to generate a final CAD-

PRS for consenting participants. GPSMult and other polygenic scores for CAD from the 

Polygenic Score Catalog are computed as the weighted sum of risk alleles for each participant 

and standardized against the 1000 Genomes reference population.26,56,57 An integrative score 

optimized in All of Us and validated in the Mass General Brigham Biobank will be utilized.58–60  

 

PRS return requires clear communication of the probabilistic nature of the score and limitations 

of interpretation to minimize psychological risk and ensure responsible genetic risk 

communication.61,62 The CAD-PRS will be returned to participants via their OurHealth portal by 

virtual report containing general information about polygenic risk and resources to help 

participants understand their risk.63,64 The first iteration of the polygenic risk report will only 

return PRS for CAD. Additional disease-specific PRS will be incorporated into the report once 

they are validated for the South Asian population. 

 

DISCUSSION  

OurHealth demonstrates the potential of remote platforms to advance precision medicine efforts 

among historically underrepresented populations in research, such as South Asians. It facilitates 

the collection of information on regional ancestry, linguistic and cultural identities, and 

endogamy-driven genetic structures, all uniquely relevant to South Asian disease risk. This 

granularity can enhance precision medicine approaches, improve cardiometabolic disease risk 
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stratification, address health disparities unique to South Asian populations, and open avenues for 

discovery in other sub-populations. 

 

Remote recruitment strategies, such as those used by OurHealth, are increasingly supported by 

large-scale initiatives, which have demonstrated that digital enrollment can improve cohort 

diversity.65,66 The digital nature of OurHealth offers several advantages. Online survey 

administration and mail-in biospecimen collection eliminate the need for in-person visits, 

expanding geographic reach, reducing participant burden, and increasing data collection 

efficiency. The digital infrastructure also enables the integration of ancillary studies, expanding 

the scope of research beyond baseline data collection. One such study is OurHealth-PRS, which 

returns PRS for CAD to South Asian participants through the secure online portal. Future 

ancillary studies may incorporate additional polygenic scores, behavioral interventions, and 

mobile health tools, demonstrating the adaptability of the digital platform for precision medicine 

research. 

 

However, digital biobanks can introduce new challenges. Studies have shown that remote 

recruitment may exclude individuals with limited digital literacy, unreliable internet access, 

language barriers, or data privacy concerns.67,68 These barriers often intersect with 

sociodemographic factors including age, income, education, and immigration status, 

necessitating the supplementation of digital strategies with community-based outreach.68,69 To 

address this, OurHealth has partnered with local and national community-based organizations, 

leveraging trusted relationships to tailor outreach and build credibility. Additionally, a future 

direction will be translation of study materials into major South Asian languages to improve 

accessibility. In-person engagement through community events, local health fairs, and cultural 

programming remains a core strategy for improving cohort diversity and inclusion, particularly 

among individuals less likely to engage digitally. Still, OurHealth faces limitations with 

recruitment. As a self-enrolled, online cohort, the study is susceptible to volunteer bias, with 

participants differing systematically from the general South Asian population.70 Ongoing 

evaluation and necessary steps will be needed to ensure equitable representation across gender, 

region, religion, and sociodemographic strata within the South Asian diaspora. Additionally, 

OurHealth does not currently include a comprehensive dietary assessment instrument, as no 

validated tool exists that adequately captures both traditional South Asian and Western dietary 

patterns. The development and validation of such an instrument represents an important near-

term priority for future work, as dietary acculturation is a key factor in understanding 

cardiometabolic risk in diasporic populations. 

 

The compilation of genomic information with lifestyle and family history survey data, prevalent 

disease survey data, and EHR data forms a powerful discovery cohort. OurHealth’s BGE 

sequencing approach enables detection of common variants genome-wide and rare coding 

variants, though with reduced power for rare noncoding variants compared to high-coverage 
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whole-genome sequencing. This design prioritizes deep coverage of protein-coding regions 

where population-specific rare variants are more readily interpretable for clinical translation. 

While rates of obesity, diabetes, and CVD rise globally, South Asians have long been found to 

have higher rates of disease as well as unique cultural histories leading to a higher concentration 

of rare variants in homozygous genotypes. The OurHealth Study has been designed to allow 

efficient identification of polygenic disease risk that interacts with lifestyle and modifiable risk 

factors. Discovery of unique pathways and mechanisms of disease in the South Asian population 

may inform prevention and treatment strategies applicable beyond this cohort.  
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FIGURES 

 
Figure 1. South Asian cardiovascular risk and the importance of expanding genomic data 

collection in this population. a. An analysis of coronary artery disease incidence among South 

Asians and White European individuals (n = 457,473) in the UK Biobank showed that South 

Asians carried a hazard ratio of 2.03 relative to White European individuals, with further 

differences by nation of origin. b. A 2018 analysis of the GWAS catalog examined combined 

cohort ancestry, finding that 2% of enrolled participants were categorized as “Other Asian.” c. 

Clinically relevant findings from South Asian genomic data demonstrate the utility of targeted 

outreach and the construction of South Asian ancestry-specific biobanks. Created in BioRender. 

Madnani, R. (2025) https://BioRender.com/3z0m6uy 
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Figure 2. OurHealth data flow across survey, genomic, and electronic health record 

sources. Participants contribute survey data, mail back saliva kits, and optionally consent to 

EHR sharing. Survey data is tabulated and stored on the Juniper platform, after which it can be 

deidentified and securely transferred to the Terra platform. Saliva kits are mailed in a de-

identified manner, tagged with participant ID only. Saliva kits are sequenced by the Genomics 

Platform, and genetic data is stored in Terra. EHR data is parsed by Hugo Connect and 

transferred securely to the Broad SFTP server. Genomic and survey data are securely uploaded 

to the Broad SFTP server, allowing for centralized analysis. EHR = Electronic health record; 

SFTP = Secure file transfer protocol. Created in BioRender. Ganesh, S. (2025) 

https://BioRender.com/aav0q4s 
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Figure 3. OurHealth engagement ecosystem with four main pillars. The four pillars include 

clinical outreach via physician relayed messages and EHR invitations, digital dissemination of 

study information using social media and webinars, community-based connections, and 

nationwide student group-led outreach initiatives. Created in BioRender. Madnani, R. (2025) 

https://BioRender.com/uivgclq 
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Survey Description 

Basics*† South Asian identity, demographic 

information, and education/employment 

details 

Cardiometabolic Medical History* Heart, blood, metabolic health history, and 

women’s health history, if applicable 

Other Medical History† Medical conditions, including endocrine, 

gastrointestinal, renal, and other conditions 

Medications All medications that participants are 

currently taking 

Lifestyle† Physical activity, smoking, and drinking 

habits 

Mental Health† Patient Health Questionnaire (PHQ-8) and 

Generalized Anxiety Disorder (GAD-7) 

formatted into a web-friendly module 

Family History† Participants’ family health history, 

specifically that of biological mother, father, 

sibling(s), children, and grandparent(s) 

 

 


