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ABSTRACT
Introduction  Cardiovascular disease is a leading 
cause of morbidity and mortality globally and in New 
York City. Significant disparities in prevalence and risk 
factors persist across city neighbourhoods and among 
populations of varying socio-economic status, racial and 
ethnic backgrounds. These disparities are shaped and 
sustained by the complex interplay of social determinants 
of health, including housing, employment, access to 
healthcare and structural inequities. This study builds 
on prior quantitative research conducted under the 
AI4HealthyCities initiative, which applied machine learning 
to identify spatial clusters of cardiovascular vulnerability 
and social disadvantage. This research addresses key 
gaps in that work by generating disaggregated, qualitative 
data on underrepresented populations. The study also 
aims to explore the mechanisms through which specific 
social determinants may contribute to cardiovascular 
risk, including the role of behavioural and demographic 
mediators. By combining lived experiences and system-
level perspectives, the research will provide contextualised 
insights to support local stakeholders in designing more 
effective, equity-oriented interventions.
Methods and analysis  This mixed-method ethnographic 
study will collect data in three phases: expert interviews, 
community roundtables and vulnerability assessments 
across three New York City boroughs (Brooklyn, the Bronx 
and Queens). Qualitative data will be analysed using 
a combination of deductive and inductive approaches. 
Thematic synthesis will be used to identify patterns across 
and within boroughs. Study design and interim findings will 
be reviewed in collaboration with community stakeholders, 
a research steering group and the AI4HealthyCities Global 
Expert Council.
Ethics and dissemination  This study has received 
ethical approval from the Ethics Committee of Weill Cornell 
Medicine (code number: 23-04025988). The findings of 
the project will be disseminated via conferences, speaking 
engagements and peer-reviewed publications.

INTRODUCTION
Cardiovascular disease (CVD) remains the 
leading cause of death in New York City and 

globally, accounting for approximately 28% of 
deaths in the city in 2022.1 Hypertension, the 
main risk factor for CVD, is prevalent in 30% 
of adults in New York City, with disproportion-
ately higher rates among African Americans 
(44%) and Hispanic adults (31%) compared 
with non-Hispanic White adults (23%).2 
These disparities are shaped by social deter-
minants of health (SDoH)—the conditions in 
which people are born, grow, live, work and 
age—that influence health outcomes.3 These 
determinants are not randomly distributed; 
rather, they are structured by the unequal 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Social determinants of health play a critical role in 
shaping cardiovascular outcomes, yet conventional 
health data often overlook the lived experiences of 
marginalised and structurally excluded populations.

WHAT THIS STUDY ADDS 
	⇒ This study will provide context-rich data on how in-
tersecting factors—such as low income, structural 
marginalisation and time poverty—contribute to 
elevated cardiovascular risk yet remain underrepre-
sented in existing data systems. Data from round-
tables and expert interviews will provide insights 
into existing services and community needs and 
priorities, and vulnerability assessments will un-
cover localised ‘hidden’ populations and structural 
inequities.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ By innovatively linking qualitative insights with earli-
er spatial clustering analysis, this study will generate 
actionable evidence to support precision population 
health strategies tailored to the realities of vulner-
able communities. Findings are expected to inform 
urban policy and service design by identifying where 
and why standard models fail to reach those most at 
risk—and what can be done differently.
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distribution of money, power and resources at global, 
national and local levels.4 The U.S. Department of Health 
and Human Services identifies five key SDoH domains: 
economic stability, education access and quality, neigh-
bourhood and built environment, social and community 
context and healthcare access and quality.5

Studies consistently have shown that SDoH signifi-
cantly impact cardiovascular outcomes, particularly in 
disadvantaged communities, which often experience 
compounding factors such as environmental stressors, 
limited access to nutritious foods and healthcare, social 
isolation and cultural or linguistic barriers—factors that 
together contribute to elevated CVD risk and worse 
outcomes among marginalised populations.6–10 Impor-
tantly, these factors interact in complex ways that are 
difficult to capture through standard data sources and 
single-method research designs.

Despite extensive research, gaps remain in under-
standing the direct and indirect effects of SDoH on CVD 
outcomes, especially in diverse urban areas like New 
York City, where structural inequities and social hetero-
geneity are pronounced.11 Moreover, many studies do 
not include the perspectives and lived experiences of 
community members—particularly those from marginal-
ised or ‘hidden’ populations—who are frequently under-
represented in health system data and, by extension, in 
policy responses.12 13

This study addresses these gaps by combining AI-driven 
quantitative analysis with ethnographic and qualita-
tive research methods.14 This mixed-method approach 
acknowledges the complexity of SDoH and the limita-
tions of any single analytic lens. By engaging directly with 

local communities and stakeholders, we seek to charac-
terise the complex, multi-layered factors that contribute 
to CVD disparities and identify actionable interventions 
tailored to the unique needs of New York City’s diverse 
populations.15 Our approach enriches the data landscape 
and ensures that proposed solutions are grounded in the 
realities of those most affected by health inequities.16

AI4HealthyCities17 is a global initiative led by the 
Novartis Foundation and partners that aims to under-
stand the true drivers of cardiovascular risk and disease. 
Since its launch in New York City in September 2022, 
the initiative has collaborated closely with the New York 
City Department of Health and Mental Hygiene to align 
with municipal priorities and support the HealthyNYC 
campaign.

Our research team brings together investigators from 
Weill Cornell Medicine (WCM), University College 
London (UCL) and advisors from the Novartis Foun-
dation. WCM has led the development of the machine 
learning models used in the earlier phase of the 
AI4HealthyCities initiative, in collaboration with part-
ners such as Microsoft AI for Good Lab, the New York 
City Department of Health and Mental Hygiene, and 
other local stakeholders. The present study builds on 
that modelling work through three interrelated compo-
nents—expert interviews, community roundtables and 
health vulnerability assessments (VAs)—each designed to 
address distinct research questions and engage different 
participant groups (figure 1).

To ensure methodological rigour and local rele-
vance, the study will receive inputs from a New York City 
research steering committee, UCL’s internal research 

Figure 1   Phased approach to cardiovascular health research: expert, community and ethnographic perspectives. CV, 
cardiovascular; CVD, cardiovascular disease; EHR, electronic health records. 
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steering group and the AI4HealthyCities Global Expert 
Council (figure 2).

Aims and objectives
Building on the quantitative results from AI4Healthy-
Cities, this mixed-method ethnographic study aims to 
validate prior findings and address potentially critical 
data gaps, particularly regarding underrepresented 
populations in the health system data. The study will 
examine causal pathways of SDoH on CVD disparities 
and the mediators of cardiovascular outcomes, which are 
often heterogeneous and compounding, posing signifi-
cant challenges for quantitative analysis. By capturing 
nuanced, qualitative insights, the study seeks to elevate 
the lived experiences of the city’s residents, offering 
a deeper understanding of how these factors interact. 
Furthermore, it aims to equip local stakeholders with 
evidence-based, actionable insights to develop tailored 
interventions that can significantly improve cardiovas-
cular outcomes in their communities.

METHODS AND ANALYSIS
The study employs a mixed-methods, ethnographic 
and multiphase design to examine the complex inter-
play of factors such as socioeconomic status, education, 
neighbourhood environment and access to healthcare 
(figure 3). While this qualitative study does not directly 
implement AI or machine learning techniques, it builds 
on the earlier quantitative phase of the AI4Healthy-
Cities initiative, which applied advanced analytics to a 
combination of US census-tract level data on SDoH and 
electronic health records (EHR). The SDoH data were 
linked to health outcome data from the INSIGHT Clin-
ical Research Network, which aggregates EHR from five 
major health systems in New York City.18 In that phase, 
machine learning models were used to predict disease 

prevalence and health outcomes, and to identify the key 
drivers of cardiovascular risk in each census tract.

Integrating quantitative analytics with qualitative findings
To ensure that AI-generated insights meaningfully 
inform public health planning, this study integrates 
machine learning outputs from the quantitative phase of 
AI4HealthyCities19 with in-depth ethnographic research. 
The goal is to establish an iterative feedback loop 
between data science, lived experience and stakeholder 
perspectives—enhancing both explanatory power and 
local relevance.

During expert interviews and community roundta-
bles (Data Collection Phases I and II), selected findings 
from the quantitative analysis—such as spatial patterns of 
SDoH exposure and cardiovascular risk—will be shared 
with participants to prompt critical reflection. Questions 
such as ‘Do these patterns resonate with your experience?’ 
and ‘What might be missing?’ will be used to connect 
data-driven outputs to local realities. Responses will be 
analysed using a dedicated qualitative codebook, and 
insights will be synthesised and shared with the quantita-
tive team to inform their ongoing model refinement. We 
will illustrate areas of alignment and divergence between 
community perspectives and data-driven outputs.

In data collection phase III (VAs), sampling will be 
informed by the outputs of an unsupervised machine 
learning analysis conducted by Yongkang Zhang and 
colleagues at WCM. This cluster analysis, developed 
specifically to align with the qualitative phase of the 
study, identified distinct neighbourhood ‘archetypes’ 
across New York City, each defined by a combination 
of SDoH associated with elevated cardiovascular risk. 
These profiles will guide purposive sampling by high-
lighting key characteristics within each cluster—such as 
low educational attainment, limited English proficiency 
or housing insecurity. Participants will be recruited to 

Figure 2   Governance framework for study implementation and data oversight. UCL, University College London.
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reflect these defining features, enabling the construction 
of ‘case profiles’ that represent real-world expressions of 
modelled vulnerability and enrich the interpretive depth 
of the findings.

Our integrative approach represents a novel contri-
bution to precision public health by embedding 
ethnographic insight and lived experience into the 
interpretation and application of AI-informed models—
supporting more targeted, equitable and community-
responsive interventions.

Data collection phase I: expert interviews
In the first phase, data will be collected through interviews 
with experts in leadership and decision-making positions 
and with a wide variety of areas of expertise in New York 
City. Experts will be identified through a combination of 
purposive and snowball sampling, drawing on networks 
within public health departments, healthcare institutions, 
academic centres and community-based organisations. 
Selection criteria will include demonstrated leadership 
in policymaking, programme design or service delivery 
related to cardiovascular health and SDoH (table 1).

Through the expert interviews, perspectives will be 
gathered on how this project can inform health policy 
and care delivery to mitigate the adverse effects of SDoH 
on cardiovascular health, with a special focus on the feasi-
bility and impact of potential interventions or policies. 
Additionally, advice will be sought on identifying neigh-
bourhoods, communities and populations of concern for 
the next phases of the project.

Research questions for Phase I:
1.	 What are the local experts’ views on the impact of 

SDoH and health behaviours on cardiovascular health 
in New York City? Which do they perceive to be most 
relevant, which might be modifiable?

2.	 What does the current initiative, programme or policy 
landscape look like regarding SDoH and cardiovascu-
lar health? Where are geographical and population 
‘hot spots’ for prevalence of CVD and/or poor health 
outcomes?

3.	 How do local experts view AI-driven data insights 
generated in the quantitative phase, and how do 
they/would they use such insights?

Procedure
Expert interviews will be conducted remotely via tele-
phone or online platforms. The interview will be audio-
recorded, conducted by two researchers and follow a 
detailed interview guide (online supplemental Appendix 
1) that captures information across the following broad 
domains of interest (table 2).

Sample size and sampling
Participants will be purposefully selected from stake-
holders with relevant expertise or prior collaboration 
with the AI4HealthyCities initiative. The research team 
will also engage stakeholders who, while not directly inter-
viewed, may help identify additional informants. Based 
on prior studies and feasibility in this setting, we aim to 
initiate Phase I with approximately 10–12 stakeholders.20 

Figure 3   Research protocol framework: data collection, synthesis and implementation process. CV, cardiovascular; EHR, 
electronic health records; SDoH, social determinants of health; UCL, University College London.
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The sample will then be expanded through participant 
referrals (snowball sampling) until sufficient thematic 
breadth has been achieved, guided by the Expert Selec-
tion Framework (table 1). This framework draws on key 
determinants identified in the AI4HealthyCities quan-
titative phase as well as insights from exploratory field-
work conducted in June 2024. The research team will 

assess data sufficiency collaboratively, using practical and 
capacity considerations alongside the diminishing emer-
gence of new insights as indicators of saturation.

Phase II: community roundtables
In Phase II, roundtables will be conducted with commu-
nity representatives in three New York City boroughs: 
Brooklyn, Queens and the Bronx. These boroughs were 
selected based on findings from the AI4HealthyCities 
quantitative phase, which identified a high prevalence 
of CVD, elevated risk factors and distinct SDoH profiles 
compared with other boroughs.

Community representatives will be identified through 
established partnerships with local institutions: Elmhurst 
Hospital (Queens), Montefiore Medical Centre (Bronx) 
and EmblemHealth Neighbourhood Care (Brooklyn). 
These institutions will also serve as community-based 
sponsors and host the roundtables in their local centres. 
Community representatives include staff and leaders from 
community-based organisations, faith-based groups and 
local service providers with direct knowledge of neigh-
bourhood health challenges and social vulnerabilities.

The roundtable discussions will help ensure that local 
priorities and lived experiences inform the research 
design and sampling for Phase III. The process is guided 
by UNICEF’s Minimum Quality Standards and Indicators 
for Community Engagement.21

Research questions for Phase II:
1.	 What are the local community’s priorities, needs and 

opportunities regarding SDoH and cardiovascular 
health?

2.	 What community-identified initiatives could positively 
impact cardiovascular health?

3.	 How do community representatives view and poten-
tially use AI-driven data insights generated in the 
quantitative phase?

Procedure
The roundtable format was chosen over focus groups 
to foster community based organisation (CBO) 

Table 2  Expert interview outline

I. Background I.1. Role and experience

II. General SDoH II.1. Understanding of and perspective on SDoH

II.2. Populations and neighbourhoods

II.3. COVID-19 and SDoH

II.4. Presenting the quantitative results for validation

III. Expert knowledge III.1. Specific questions around the expertise and experience of the participant 
relevant to the interview topic

III.2. Relevant policies, initiatives and interventions

IV. Community and collaborative efforts IV.1. Community engagement

IV.2. Collaboration and partnerships

V. Future directions V.1. Vision for the future

SDoH, social determinants of health.

Table 1  Expert selection framework

Experts category Stakeholder example

Policy makers Municipal departments

Hospital leadership Senior leadership in a 
municipal hospital

Insurance provider New York City-based 
nonprofit health plan

Health providers Medical doctors, 
community health workers

Researcher Universities, research 
institutions

Community-based organisation 
leadership

Community clinics, 
philanthropy foundations

Specialities of the experts

Primary healthcare services
Health financing
Population health and health equity in general
Epidemiology
Workforce
Built environment
Transportation
Environment and pollution
Education and English proficiency
Housing
SNAP benefits, social support
Food security
Racial and ethnic disparities
Immigration
Ageing/elderly (population over 65)
Gender

SNAP, Supplemental Nutrition Assistance Program.
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collaboration and shared understanding of local SDoH 
challenges, pooling knowledge and resources.22 Unlike 
focus groups, which typically focus on gathering data from 
individuals in a structured manner, roundtables provide 
a more open, participatory platform that promotes 
dialogue and inter-organisation cooperation. By focusing 
on CBO collaboration, the roundtable format ensures 
that CBOs can contribute to later translations of insights 
into action and collectively address SDoH in a way that is 
tailored to shared goals and community-specific needs.

A roundtable discussion guide (online supplemental 
Appendix 2) will be adapted collectively by the study 
leads, their research team and the community-based 
sponsor to capture the communities’ perspectives on 
SDoH priorities, challenges and opportunities, existing 
resources and co-develop an action plan to potentially 
address the identified SDoH.

Sample size and sampling
The roundtable participants will be selected through 
desk research and recommendations from Phase I. 
In-depth desk research focusing on the Bronx, Brooklyn 
and Queens will create a detailed ‘map’ of the CBO land-
scape in each site. This CBO ‘map’ will include a longlist 
of potential roundtable participants, based on SDoH-
relevant focus areas, geographical locations, as well as 
reach and impact assessments where available. Phase I 
will also provide input into the selection criteria through 
recommendations from experts and stakeholders in the 
AI4HealthyCities initiative. The research team and the 
community-based sponsor will then select participants 
for invitation to the roundtables, maintaining an even 
representation of gender, race and ethnicity.

The study aims to include 10–15 participants per 
roundtable, ensuring representation from organisations 
that address key SDoH identified in the AI4HealthyCi-
ties quantitative phase, including housing insecurity, 
food access, transportation, healthcare access and socio-
economic inequality. Participating organisations may 
include local government agencies, faith-based organi-
sations and CBOs working across domains like maternal 
and child health, migrant health and community care. 
Efforts will also be made to include organisations serving 
historically marginalised populations, such as individuals 
experiencing homelessness or those with histories of 
incarceration and to ensure racial, ethnic and faith-based 
diversity across roundtable participants.

Phase III: local ethnographic research
This phase will focus on New York City populations that 
meet specific health vulnerability criteria such as being 
exposed to the five SDoH domains identified by the U.S. 
Department of Health and Human Services,5 living in 
one of the three high-risk boroughs, or experiencing 
poor health outcomes, as identified in the AI4Health-
yCities quantitative phase. The criteria will be further 
refined following Phases I and II results. The team will 

conduct mixed-method ethnographic research using an 
adapted VA instrument.23

The VA instrument is a data collection tool designed 
to understand the daily experiences and social environ-
ments that influence health, moving beyond individual 
health concerns. Used for over a decade, the instrument 
will explore the impact of SDoH on cardiovascular health, 
non-communicable disease risk and broader themes of 
resilience, equity and inclusivity in New York City, with 
a particular focus on marginalised and ‘hidden’ popula-
tions (for this study, the instrument will be referred to as 
CVD-VA). The CVD-VA data collection for each partici-
pant will include a semi-structured interview, a question-
naire and an ethnographic observation (figure 4).

Central to the VA approach is the use of semi-structured 
interviews. For the implementation of the CVD-VA, New 
York City residents will be engaged in conversations 
about health beliefs, available resources and services and 
community experiences. These interviews will explore 
the social, cultural and environmental dimensions of 
their neighbourhoods, covering issues such as commu-
nity challenges, health equity and inclusivity. By focusing 
on these broader factors, the study aims to uncover how 
they shape health behaviours and outcomes.

Before each interview, a questionnaire will be admin-
istered to gather demographic and contextual informa-
tion (e.g., gender, education, language and household 
income), offering a foundation for understanding 
how personal circumstances influence access to health 
resources and services.

Ethnographic observation will provide context for 
analysis, as researchers document observations of the 
neighbourhood environment, participant interactions 
and interview dynamics.

Research questions for Phase III:
1.	 What are the health and SDoH characteristics of ‘hid-

den’ populations in New York City (populations often 
omitted from surveys and other data sets)?

2.	 What are residents’ priorities, needs and opportuni-
ties regarding SDoH and cardiovascular health?

Figure 4  Data collection domains for vulnerability 
assessment.
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3.	 What initiatives are likely to be effective and have a 
positive impact on cardiovascular health locally?

4.	 What are the ‘unknown unknowns’ regarding health 
vulnerability and resilience in New York City?

Procedure
Before commencing the main study, the research team 
will pilot the assessment protocol with 2–3 participants 
per cluster, recruited through community sponsors and 
CBOs from Phase II. The pilots will validate the data 
collection instruments and support researcher training.

Following the pilots, the research team will make 
needed adjustments to the instruments. Minor adjust-
ments post-pilot will allow retention of pilot data for full 
analysis, while major adjustments will require separate 
documentation, reported to the UCL steering committee 
and exclusion of pilot data from further analysis.

The assessments will be conducted in the local commu-
nity centres and will be audio-recorded. After each assess-
ment, researchers will complete a one-page assessment 
summary, flagging adverse events or incidents that might 
require immediate follow-up, as well as key insights and 
contact referrals to other potential participants. Summa-
ries will be uploaded daily to a shared server monitored 
by the study lead, supporting progress tracking, prioriti-
sation of transcription and coding.

At the halfway point of data collection, after approx-
imately 15–18 assessments, an in-depth review will be 
held to ensure demographic and characteristic varia-
tion targets are met, with protocol adjustments made if 
needed. The steering committee and local stakeholder 
committee will be consulted for further input, and the 
AI4HealthyCities Global Expert Council will receive a 
two-page update for any mid-study adjustments.

Sample size and sampling
Residents aged 18 and older from Brooklyn, Queens 
and the Bronx who are able to give informed consent 
will be invited to participate in the VA. Sampling will 
be informed by a cluster analysis conducted by Yong-
kang Zhang et al as part of the AI4HealthyCities quan-
titative phase. This analysis has to date identified five 
neighbourhood-level clusters, each defined by a distinct 
combination of SDoH associated with elevated cardiovas-
cular risk. While full results are forthcoming, anticipated 
sampling characteristics include lower levels of educa-
tional attainment, limited English proficiency, housing 
insecurity, long commute times, economic instability 
and limited food security—appearing in different combi-
nations across clusters. Sampling will be purposive and 
guided by these cluster profiles, with further refinement 
based on insights generated through Phases I and II of 
this study. This approach ensures that participants reflect 
the complexity and heterogeneity of local vulnerability 
contexts.

Recruitment will be conducted in partnership with 
CBO partners and supplemented by snowball sampling 
to reach individuals who may be less connected to formal 

service systems. Participants engaged through snowball 
sampling will be encouraged to refer others in their 
communities who may face similar or greater social and 
structural barriers.

The study aims to recruit approximately 90–100 partic-
ipants, with an even distribution across the identified 
clusters. Particular attention will be given to including 
individuals who are less likely to appear in EHR based on 
healthcare utilisation, such as those with limited access 
due to lack of insurance or transport options. The final 
sample size will be adjusted as needed based on ongoing 
review of data richness and representativeness. This 
sample size target aligns with guidance from the Cities 
Changing Diabetes Vulnerability Assessment: How-To Guide,24 
as well as established qualitative research practice, which 
recommends adapting sample size to study design, 
analytic aims and population diversity.25

Recruitment progress and data quality will be moni-
tored throughout, and the sampling approach may be 
modified to address gaps in representation. VAs will be 
conducted in trusted community settings, with remote 
participation options available to accommodate accessi-
bility and participant preference.

Researcher training
Fieldworkers involved in data collection—experienced 
researchers trained in qualitative methods—will complete 
a 2 day training programme delivered by A-MV prior to 
the start of fieldwork. The training will cover core topics 
outlined in table 3 and is designed to ensure consistent, 
ethical and culturally responsive research practices across 
study sites. It emphasises relational ethics, reflexivity 
and community engagement, aligning with the study’s 
commitment to equity and the respectful inclusion of 
marginalised populations.

During data collection, the research team in the field 
will meet weekly—or more frequently if needed—to 
exchange insights, discuss challenges and ensure consis-
tency across locations. A-MV will provide ongoing feed-
back, guidance and methodological support throughout, 
helping to maintain quality and steer the study in 
response to emerging findings.

Data analysis—all phases
To ensure participant privacy, all data will be anonymised 
before analysis. Personal identifiers such as names, organ-
isational affiliations and contact details will be removed 
from all transcripts and datasets. Each participant will 
be assigned a unique identifier, and only anonymised 
data will be used in the analysis software NVivo.26 Audio 
and visual recordings will be securely stored at WCM 
and destroyed after transcription. Access to data will be 
restricted to the research team, and all sensitive data will 
be stored on encrypted servers at WCM to ensure confi-
dentiality. For each interview and roundtable, case files 
will be developed to include participants’ professional or 
demographic characteristics and location.
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A consistent data analysis strategy will be employed 
across all three data collection phases. Each transcript will 
be reviewed and coded independently by two researchers. 
Codes will be assigned to text segments that represent 
distinct ideas or concepts and subsequently grouped into 
broader themes through iterative discussion. NVivo’s 
functionalities, such as node creation, case development 
and matrix queries, will facilitate the organisation and 
visualisation of the data, allowing for a comprehensive 
understanding of the participants’ perspectives on SDoH, 
behaviour and CVD in New York City. Discrepancies will 
be resolved through consensus-building approaches, 
such as the Nominal Group Technique.27

A thematic analysis approach will be used to identify 
patterns and themes relevant to the study’s research 
questions.28 Coding will be guided by an initial code-
book, developed in line with study aims and insights 
from earlier phases. This codebook will be refined itera-
tively to incorporate emerging themes and unanticipated 
patterns of meaning.

The analysis will attend closely to how participants’ 
lived experiences relate to specific SDoH dimensions. 
Informed by the cluster analysis used for sampling, the 
research team will also generate a set of analytic exem-
plars—individual cases selected to illustrate key themes 
and configurations of SDoH across the five identified 
clusters. These cases will offer rich, context-specific 
insight into how structural and behavioural factors inter-
sect in the lived experience of cardiovascular risk. The 
use of analytic exemplars follows established qualitative 
traditions of selecting illustrative cases to convey key 
configurations and deepen interpretive insight.29 

Patient and public involvement
Stakeholder partnerships and community engagement 
are central to the study’s design, implementation and 
policy relevance. The AI4HealthyCities initiative in New 
York City has built relationships with numerous local part-
ners, with Elmhurst Hospital, Montefiore Medical Centre 
and EmblemHealth Neighbourhood Care formally 
supporting this study through outreach and engagement.

Community roundtables and expert interviews serve 
not only as data collection activities but also as platforms 

for identifying priorities and expanding the stakeholder 
network. Regular result-sharing sessions will enable 
community members to review emerging findings and 
shape how insights are interpreted and applied. This 
approach helps ensure that the study remains grounded 
in lived experience and informs context-specific, equity-
focused interventions.

Ethics and dissemination
A participant information document will be shared with 
all participants before the interview or roundtable. Oral 
informed consent will be taken from each participant 
in Phase I and a written informed consent form will be 
obtained from each participant in Phase II and III. This 
study has been approved by the Ethics Committee of 
WCM (code number: 23–04025988).

The research team will synthesise findings from the 
preceding quantitative study and all research phases into 
a comprehensive report. A key outcome will be a charac-
terisation of SDoH clusters and citizen exemplars—indi-
viduals who have elevated CVD risk and/or poor health 
outcomes because of exposure to certain or multiple 
SDoH. The identification of different clusters of SDoH 
across neighbourhoods will help the development of 
targeted interventions to improve cardiovascular health 
in the city population at large.

Findings will be disseminated through conferences, 
speaking engagements and peer-reviewed publications.

DISCUSSION
This study protocol is aimed at addressing persistent CVD 
disparities in New York City by examining how SDoH 
shape risk across underserved groups and those that 
remain hidden from traditional quantitative data evalua-
tions. As part of the AI4HealthyCities initiative, the study 
will complement earlier machine learning analysis that 
mapped spatial patterns of cardiovascular vulnerability 
and extend this work by integrating ethnographic and 
community-based methods to validate, contextualise and 
deepen those insights.

By focusing on historically underrepresented urban 
populations, the study will address critical gaps in both 

Table 3  Cardiovascular disease-vulnerability assessment researcher training outline

Session

Day 1 Overview of AI4HealthyCities, SDoH and cardiovascular health in New York City

Introduction to method and best ethnographic practice

Working with, and for, ‘vulnerable’ populations

Review and adaptation of the draft demographic questionnaire and interview guide, familiarisation with data 
collection instruments

Day 2 Familiarisation with technical equipment, adverse event reporting and other relevant reporting procedures

Risk mitigation and safety practices, researcher well-being and support

Practicum (mock assessments)

SDoH, social determinants of health.
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predictive modelling and public health literature. Its 
mixed-method design facilitates a nuanced under-
standing of the systemic barriers and social contexts that 
shape health vulnerability—factors typically omitted 
from EHR and other administrative datasets. Each phase 
of the study offers a distinct perspective: expert inter-
views (Phase I) provide systems-level insights; roundta-
bles (Phase II) elicit priorities and perceived service gaps 
in local communities; and VAs (Phase III) explore the 
lived realities of residents situated within distinct SDoH-
defined clusters.

A key innovation of our protocol is the use of purpo-
sive sampling guided by machine learning cluster anal-
ysis from the AI4HealthyCities quantitative phase. This 
approach enables the development of analytic exem-
plars—case profiles that illustrate typical patterns of 
social and structural disadvantage within each cluster. 
These exemplars are intended to complement predictive 
models and inform the design of more precise, equity-
oriented public health interventions that address both 
individual-level risk and systemic inequities.

The participatory design of the study enhances its rele-
vance and potential for impact. Insights from all three 
phases will be synthesised and translated into borough-
specific outputs—such as policy briefs, stakeholder work-
shops, webinars and visual dashboards—co-developed 
with local partners such as the WCM and CBOs. These 
outputs (table 4) will inform the design of locally tailored 
action plans to address priority SDoH domains, including 
housing insecurity, transportation barriers and limited 
access to care.

While rooted in the New York City context, this study 
offers a transferable model for integrating lived expe-
rience into precision public health approaches. By 
combining advanced analytics with community-based 
methods, it contributes a novel framework for generating 
actionable, socially grounded evidence to inform both 
local intervention design and broader systems change.

Strengths and limitations
A key strength of this study lies in its integrative and partic-
ipatory design. Collaboration with local stakeholders, 
CBOs and global experts enhances the study’s policy rele-
vance, credibility and potential for local impact.

The relatively small qualitative sample enables in-depth 
exploration of lived experience and the development 
of rich, analytically grounded case profiles. However, 
this also introduces limitations: findings may risk being 
episodic or not generalisable beyond the sampled clus-
ters and boroughs. To mitigate this, sampling is carefully 
structured to reflect SDoH cluster profiles identified in 
the prior quantitative phase and insights from the qual-
itative data will be mapped onto broader datasets and 
analytic models developed through the AI4HealthyCities 
initiative. This layered approach enhances interpretive 
depth while supporting relevance to population-level 
planning.

Other potential limitations include reliance on self-
reported data, which may be affected by recall or social 
desirability bias, and the challenges of maintaining 
consistency across an iterative, multi-phase study design. 
These will be addressed through structured training, 
ongoing team debriefs and shared analytic protocols to 
ensure rigour and coherence across phases.
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