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Summary
What is already known on this topic?

Inequities in cardiovascular disease (CVD) have resulted from historic and
current systemic and structural racism and discrimination. Addressing CVD
inequities requires rigorous tools to collect, measure, and interpret data.

What is added by this report?

We describe a step-by-step process for developing a toolkit with a suite of
CVD-related health equity indicators and ways in which this measurement
toolkit can advance health equity.

What are the implications for public health practice?

Strengthening the capacity to measure health inequities can help quantify
gaps in care and develop solutions to eliminate disparities. Although our
toolkit focuses on CVD, our methodology can be adapted to create meas-
urement tools in other fields.

Abstract

Cardiovascular disease (CVD) is the leading cause of illness and
death in the US and is substantially affected by social determin-
ants of health, such as social, economic, and environmental
factors. CVD disproportionately affects groups that have been eco-
nomically and socially marginalized, yet health care and public
health professionals often lack tools for collecting and using data
to understand and address CVD inequities among their popula-
tions of focus. The Health Equity Indicators for Cardiovascular

Disease Toolkit (HEI for CVD Toolkit) seeks to address this gap
by providing metrics, measurement guidance, and resources to
support users collecting, measuring, and analyzing data relevant to
their CVD work. The toolkit includes a conceptual framework (a
visual model for understanding health inequities in CVD); a com-
prehensive list of health equity indicators (metrics of inequities
that influence CVD prevention, care, and management); guidance
in definitions, measures, and data sources; lessons learned and ex-
amples of HEI implementation; and other resources to support
health equity measurement. To develop this toolkit, we performed
literature scans to identify primary topics and themes relevant to
addressing inequities in CVD, engaged with subject matter ex-
perts in health equity and CVD, and conducted pilot studies to un-
derstand the feasibility of gathering and analyzing data on the so-
cial determinants of health in various settings. This comprehens-
ive development process resulted in a toolkit that can help users
understand the drivers of inequities in their communities or pa-
tient populations, assess progress, evaluate intervention outcomes,
and guide actions to address CVD disparities.

Background

Cardiovascular disease (CVD), such as heart disease and stroke, is
a substantial source of disability and the leading cause of death in
the US, affecting nearly half of the US adult population (127.9
million people) (1). CVD death rates have increased since 2010,
likely because of a rise in the prevalence of risk factors such as hy-
pertension, diabetes, and obesity (1,2). This increase in CVD risk
factors stems from worsening social, economic, and environment-
al conditions, which disproportionately affect some population
groups (3). Disparities in CVD risk factors and outcomes across
racial, ethnic, socioeconomic, and geographic groups have long
been observed in the US. People living in rural areas have a high-
er prevalence of CVD and higher CVD death rates than urban res-
idents (4). Additionally, Black or African American adults have
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the highest rate of CVD deaths and a higher prevalence of CVD
risk factors, including obesity and hypertension, than other racial
and ethnic groups (5). This gap in CVD outcomes is most promin-
ent among Black and African American adults living in rural areas
or areas with high levels of residential racial segregation (6).

CVD inequities are shaped by the consequences of historical and
contemporary societal norms, policies, and practices that systemat-
ically reduce access to health-promoting resources (7). Structural
racism, classism, sexism, and heterosexism have produced policies
that created or worsened segregation of neighborhoods, schools,
and work environments and fostered disinvestment in communit-
ies that have been economically and socially marginalized, lead-
ing to disparities in access to quality health care, housing, educa-
tion, healthy food, employment, and opportunities for physical
activity (8—11). Discriminatory practices have and continue to af-
fect communities differentially based on race, class, or other
factors, resulting in increased food insecurity, housing instability,
income inequality, and unsafe and underresourced neighborhoods.
Such inequitable policies and practices can create toxic stressors,
which contribute to physiologic, metabolic, and psychological
dysfunction that adversely affects cardiovascular health (12—16).
For example, the experience of discrimination may increase the
body’s acute and chronic stress response over time, leading to el-
evated cortisol levels, allostatic load, blood pressure, and heart rate
(17-21). These increases may, in turn, lead to poor health behavi-
ors and coping mechanisms (eg, excessive drinking, smoking,
drug use) and poor mental health outcomes, all of which increase
the risk for CVD (17-21).

The stark disparity in CVD mortality rates across the aforemen-
tioned factors suggests there may be benefits from focusing on
health inequities in CVD prevention and management initiatives.
However, health care and public health professionals often lack
the tools and resources for collecting and using data to understand
and address the root causes of CVD inequities. In response, the
Centers for Disease Control and Prevention’s (CDC’s) Division
for Heart Disease and Stroke Prevention developed a set of health
equity indicators (HEIs) that measure inequities in CVD preven-
tion, care, and management. The Health Equity Indicators for Car-
diovascular Disease Toolkit (www.cdc.gov/dhdsp/health _equity/
index.htm) provides measurement guidance and resources for
health care and public health professionals to support the collec-
tion, measurement, and analysis of HEIs relevant to their CVD
work. Toolkit users can apply HEIs to identify populations and
areas of greatest need and use findings to guide policies and pro-
grams to address inequities.

The objectives of this article are to describe the methodology for
selecting indicators and developing the HEI for CVD Toolkit and
present its features and applications.

Development Process

We used a multistage approach to develop the HEI for CVD
Toolkit that consisted of 1) literature scans, 2) consultations with
subject matter experts (SMEs), and 3) pilot studies.

Literature scan

The literature scan aimed to identify the primary topics and themes
most relevant for addressing health inequities in preventing and
managing CVD. The scope of the scan focused on preventing and
treating CVD and managing its risk factors. We conducted the lit-
erature scan in 2 phases: the first in 2017 and the second in 2021
to ensure inclusion of recent research and emerging trends (Figure

1).
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Figure 1. Process for conducting the literature scan for development of the
Health Equity Indicators for Cardiovascular Disease Toolkit. Abbreviation: CVD,
cardiovascular disease.

For the first phase in 2017, we conducted a literature scan of peer-
reviewed and gray literature from 2011 through 2016. We used the
Ovid Medline database to search for nonclinical studies conduc-
ted in the US that identified a disparity in CVD outcomes among
groups that have been economically and socially marginalized and
had a primary health outcome variable that addressed CVD out-
comes. The scan used the search terms health equity or disparity
or social determinants of health and indicators or framework and
health equity or disparity or social determinants of health and
cardiovascular disease or stroke. This first scan identified 6 health
equity themes, or focus areas, that correlated with poor CVD
health outcomes: gender discrimination, health care access, neigh-
borhood characteristics, racism, socioeconomic status, and stress.

Findings from the literature scan guided the development of an
initial conceptual framework, a diagram that depicts how the fo-
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cus areas influence inequities pertaining to CVD outcomes and
provided the structure for the development of the HEI and concep-
tual framework (Figure 2). For each focus area, we developed in-
dicators to operationalize the health equity themes and measure
health inequities.
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Figure 2. Conceptual framework for the Health Equity Indicators for
Cardiovascular Disease Toolkit shows how 8 focus areas influence inequities
in cardiovascular disease prevention, care, and management.

For the second phase of the literature scan in 2021, we engaged 2
SMEs to verify the article review process, inclusion and exclusion
criteria, and selection of final articles. We repeated the process
from the first scan and updated the study window to 2015 through
2020 (Figure 1). To understand any shifts in the knowledge base
on health equity since the initial scan, we compared results from
both scans. This side-by-side analysis confirmed the list of 6
health equity focus areas and indicators and identified 2 additional
focus areas and potential indicators. We identified and refined 8
focus areas as a result of the updated scan: genderism, sexism, and
heterosexism; health care access; neighborhood characteristics;
policy; psychosocial pathways; racism; socioeconomic factors;
and classism. We used results from the updated literature scan to
refine the conceptual framework (Figure 2) and HEIs, provide
evidence on the relevance of the HEIs for addressing inequities for
CVD prevention and management, and create indicator profiles
that provide guidance for measuring HEIs. A strength of the liter-
ature scan approach was our 2-phase process for updating the liter-
ature to ensure inclusion of recent research and emerging trends.
Additionally, expert consultations ensured the quality and relev-
ance of selected articles. However, our method did not appraise
the quality of included studies or assess the effect size as rigor-
ously as other types of research reviews, such as systematic re-
views or meta-analyses, which could have potentially introduced
an element of bias into our findings.

Engagement with SMEs

We collaborated with SMEs in health equity and CVD at multiple
points in the development process to inform the toolkit’s content.
First, we engaged with a panel of SMEs through a series of work-
shops conducted from March through July 2021. We used a parti-
cipatory approach to identify SMEs and ensure that the SME pan-
el represented diverse backgrounds. The SME panel included 13
researchers and 8 practitioners from universities, research institu-
tions, health care organizations, and state, local, and tribal health
departments. As academic experts in CVD and health equity, re-
searcher SMEs provided technical and methodological support for
HEI development. Researcher SMEs identified measures and data
sources for operationalizing the HEIs, outlined measurement con-
siderations, and validated the technical integrity and robustness of
measures. Practitioner SMEs assessed the feasibility and applicab-
ility of the HEIs by using their expertise in translating research to
public health practice. Practitioner SMEs also used case examples
and field notes to provide practical considerations for measure-
ment guidance in the indicator profiles and feedback on how to
share experiences with health equity measurement.

After the initial SME panels, we re-engaged 2 researcher SMEs in
2022. Both SMEs verified the second literature scan, identified
gaps and areas of improvement for the conceptual framework, re-
fined the definitions and measurement guidance provided in the
indicator profiles, and finalized the selection of HEIs, measures,
and data sources. All final materials in the indicator profiles and
conceptual framework were reviewed and approved by SMEs. The
2 SMEs also actively guided the design, implementation, and ana-
lysis of the HEI Pilot Study, which tested a subset of HEIs at vari-
ous health care organizations. Specifically, they provided advice
on the criteria for site selection, data collection methods, and inter-
pretation of the HEI Pilot Study findings.

Pilot studies

We conducted 2 pilot studies in health care and public health set-
tings to assess the feasibility of gathering and analyzing data on a
subset of HEIs. One pilot study assessed the feasibility of HEI
measurement and use in health care and public health organiza-
tions (the HEI Pilot Study) and the second pilot study focused on
lived experiences with CVD and the patient perspective of provid-
ing information related to social determinants of health (the
Patient-Informed HEI Pilot Study).

The HEI Pilot Study, conducted from January through April 2022,
was designed to understand the factors that support or hinder an
organization’s data collection, measurement, and analysis of HEIs.
To solicit nominations of pilot sites, we disseminated recruitment
materials through the networks of our SMEs and our partnerships
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with health departments, health care, health equity, and cardiovas-
cular health—focused organizations and associations. Health de-
partments, health systems, and health care providers were eligible
to participate in the pilot if they demonstrated 1) a commitment to
reducing health inequities in their communities, and 2) the capa-
city to collect and report data. Eligible sites were selected for the
pilot through a prioritization process involving a collaborative re-
view and ranking of the information provided in the recruitment
screening form. Twenty-six organizations completed the online
screening form designed to assess the existing capacity of each
site, including access to data, engagement in health equity inter-
ventions, populations served, settings, and geographic area. The
site-selection process prioritized organizations that work in differ-
ent health care settings, serve diverse populations and geographic
areas, have experience collecting data for similar equity-related in-
dicators, demonstrate capacity to collect and use data for HEIs,
and are committed to or interested in health equity programming.
We used a systematic indicator ranking process to select a subset
of HEIs and ranked HEIs from each focus area based on feasibil-
ity and relevance, including the degree to which data for the HEI
can be captured by using multiple measures and interest in the in-
dicator among participating sites based on relevance to their or-
ganizations and access to the required data sources.

We recruited 7 organizations to pilot-test 20 HEIs and provided
pilot sites with site-specific data collection guides, which spe-
cified definitions, data sources, and instructions on collecting and
measuring HEIs. The HEI Pilot Study used an exploratory conver-
gent mixed-methods design in which our team collected and ana-
lyzed quantitative and qualitative data concurrently and used one
to inform the other. We used semistructured interviews and report-
ing forms to collect information about the data collection pro-
cesses at pilot sites. We used thematic analysis, content analysis,
and descriptive statistics to analyze results. Findings from this pi-
lot study documented challenges with data collection, such as lim-
ited access to census tract data, and lack of trainings or standard-
ized protocols to support HEI data collection. Findings also high-
lighted the value of organizational commitment to health equity,
leadership buy-in, staff capacity, and partnerships to support
health equity measurement efforts. CDC designated this work as
nonresearch and exempt from institutional review board review.

The second pilot was a yearlong study conducted from August
2021 to August 2022 at an outpatient center for a public safety-net
hospital in downtown Atlanta, Georgia. The purpose of the
Patient-Informed HEI Pilot Study was to further assess facilitators
and barriers to collecting HEIs and understand patients’ lived ex-
periences with CVD through HEIs. The Patient-Informed HEI Pi-
lot Study used a mixed-methods approach to collect patient data
about the following focus areas: psychosocial pathways, racism,

neighborhood characteristics, socioeconomic factors, and health
care access. We conducted semistructured interviews via Zoom
with 10 patients and collected data on patient demographic charac-
teristics and CVD risk (ie, diabetes, hypertension, drinking and
smoking behavior) from 60 patients via Healthy Planet, a popula-
tion health management software within the EPIC electronic med-
ical record system. We then used thematic analysis to analyze
qualitative data and identify key drivers of inequities. We also
generated descriptive statistics for patients, including the fre-
quency of health outcomes (eg, diabetes, hypertension) and demo-
graphic characteristics (eg, age, race and ethnicity, sex and
gender). Chi-square tests found a significant correlation between
increased CVD risk and increased neighborhood-level social vul-
nerability (ie, the potential adverse effects on communities that
result from external stresses on human health) (22). Clinician in-
terviews highlighted barriers and facilitators to data collection.
Barriers included incomplete data on the social determinants of
health, and facilitators included leadership support and trusting re-
lationships between staff and patients. Clinician interviewees sug-
gested that to address the barrier of incomplete data, a standard-
ized intake procedure could be implemented to routinely collect
data on the social determinants of health when new patients visit
the outpatient center. This study helped to establish a deep under-
standing of patients living with CVD in an outpatient setting, and
findings were used to inform and strengthen ongoing quality im-
provement for health equity.

Findings from the pilot studies were used to update and clarify the
guidance provided in the indicator profiles (eg, additional instruc-
tions on data availability, accessing data sources, and calculating
measures, when applicable) and develop case examples that illus-
trate the real-world application of HEIs to inform health equity ef-
forts. This pilot study was approved by the institutional review
board of the Grady Research Oversight Committee.

Application

Key features and content

The toolkit is an easy-to-navigate website that features a conceptu-
al framework, a set of HEIs, profiles with measurement details for
each indicator, case examples, field notes, resources, and a gloss-
ary of terms. The HEIs are measurable constructs that represent
multiple health equity focus areas influencing CVD prevention,
care, and management (Figure 3). The selection of HEIs was
guided by the conceptual framework (Figure 2).
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Figure 3. List of health equities indicators (HEIs), by focus area, in the Health
Equity Indicators for Cardiovascular Disease Toolkit. The list of HEls was
confirmed by a literature review and consultation with subject matter experts.
Abbreviation: LGBTQIA+, lesbian, gay, bisexual, transgender, queer, intersex,
asexual, and other sexual orientation and gender identity populations.

The conceptual framework is based on the socioecological model
(23). The framework provides a model for understanding health
inequities in CVD by visually representing how the 8 focus areas
span structural and socioenvironmental drivers across socioecolo-
gical levels and throughout the lifespan to influence cardiovascu-
lar health (24). In the framework, the health equity focus areas
overlap each other as nested circles to illustrate that these areas are
interconnected and can occur across all stages of life (from in
utero to adulthood) and all socioecological levels (from individual
to systems level). The innermost layer of the circle is labeled “in-
equities” and an arrow cuts across the nested layers and points to-
ward “Cardiovascular health and well-being” to illustrate how car-
diovascular health and well-being are affected by inequities across
focus areas.

Indicator profiles are measurement guidance documents that de-
scribe the relevance of the indicators and provide the definitions,
measures, and data sources for each HEI (https://www.cdc.gov/
dhdsp/health_equity/profiles.htm). Some indicators may have
more than 1 measure to assess various attributes of the indicator.
The indicator profiles provide guidance on accessing existing data
sources for secondary data collection and survey instruments for
primary data collection for each measure. Most data sources are
publicly available, easy to access, and free to users. In total, the
HEI for CVD Toolkit presents 46 HEIs, 112 measures, and 245
data sources. The list of indicators does not cover all constructs for
CVD-related health equity and will surely evolve as information
on health equity measurement advances. Therefore, this toolkit is a
living document and will be updated with new information as the
literature progresses. Still, users seeking to incorporate health
equity measurement in their work can consider this toolkit as a
starting point.

The pilot studies resulted in examples of how HEIs were used by
pilot sites. These case examples document the experiences of
health care and public health organizations in collecting and ana-
lyzing data, and describe barriers, facilitators, and lessons learned.
We also gathered additional examples of health equity measure-
ment and describe how health departments use HEIs to develop
programs and activities. We gathered these examples from practi-
tioner SMEs, not from the pilot studies, and compiled them into
field notes.

The toolkit’s resource page includes various resources available
from CDC and other organizations, including toolkits, guides, re-
search articles, infographics, and screening tools. These resources
can help to support health equity measurement and evaluation and
guide health care organizations to advance their work in address-
ing health disparities. Lastly, the HEI for CVD Toolkit includes a
glossary of terms to define frequently used terms and concepts.

Using the toolkit to select and measure health
inequities

The toolkit is intended to inform the work of health care and pub-
lic health professionals and organizations in reducing disparities in
CVD outcomes, including state and local health departments,
health care professionals and organizations, nonprofit organiza-
tions, clinicians, researchers, and policymakers. It can support
users across various functions, including research, program evalu-
ation, program planning, and policy development. For example,
HEISs can be used to learn about the socioeconomic conditions of a
population of interest and monitor changes over time, assess pro-
gress in efforts to reduce health inequities, and evaluate program
outcomes. These findings can then help to identify populations
and areas of greatest need and determine program successes and
gaps, which can inform future policies and programs. We de-
scribe a hypothetical scenario of how a toolkit user from a non-
profit organization might select, measure, and use an HEI to in-
form their work and advance health equity (Table).

Conclusion

We developed the HEI for CVD Toolkit by using a robust ap-
proach to address the gap between the immediate need for tools to
measure and evaluate CVD inequities and the limited availability
of a comprehensive and cohesive resource. This multistage pro-
cess produced a toolkit to improve the capacity of health care and
public health professionals to measure health inequities, establish
goals, and track progress in achieving equity. Although the toolkit
focuses on CVD, the methodology can be adapted to create meas-
urement tools in other public health programs. The toolkit in-
cludes various measures to evaluate diverse interventions that ad-
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dress the root causes of health inequities and assess progress in re-
ducing health disparities among groups that have been socially or
economically marginalized.
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Table

Table. Sample Scenario for Application of the Health Equity Indicators for Cardiovascular Disease Toolkit by a Nonprofit Organization

Question

Toolkit application

What problem can | solve by using the HEI
Toolkit for CVD?

How to expand a housing assistance program and understand its impact on CVD in a community

Which HEI should | use?

Use the housing insecurity indicator in the socioeconomic factors focus area and select the housing instability
measure.

What can | learn from the indicator profile?

People experiencing unstable housing or housing insecurity and people who are not securely housed are more likely
to delay medical care and use emergency care, have poorer health care access, experience adverse mental health
outcomes, and have a higher prevalence of substance use compared with people who have stable housing
(14,25,26). Housing insecurity can be linked to CVD risk and related mortality due to downstream consequences of
psychological distress and competing stressors (ie, spending on housing rather than medical care).

How can | apply this HEI to my work?

- Use the US Department of Housing and Urban Development Comprehensive Housing Affordability Strategy query
tool to extract data on the number of households experiencing 1 or more housing issues (eg, overcrowding, paying
more than 50% of income on housing costs, inadequate facilities) in their city.

- Assess the relationship between housing insecurity and CVD outcomes using correlation, geospatial, or regression
analysis.

How can this analysis advance health equity?

Apply findings in a grant application to expand program operations and/or use findings to guide efforts to increase
affordable housing development.

What other information can | find in the HEI
Toolkit for CVD?

- Case Examples and Field Notes are included throughout the Health Equity Indicator Profiles. The Case Examples
and Field Notes include short summaries that describe an organization’s experience with gathering data for specific
indicators and lessons learned.

- Related Resources Page: www.cdc.gov/dhdsp/health_equity/resources.htm. This web page provides additional
information that supports health equity measurement and evaluation, guides health care organizations to advance
their health equity work, and helps health care organizations address health disparities. For each resource, a title,
URL, author, and description is given.

Abbreviations: CVD, cardiovascular disease; HEI, health equity indicator.
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