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Background

Health inequalities have long been associated with socioeconomic inequities and the societal phenomena
perpetuating these, such as racism, misogyny, intolerance towards different creeds or sexual orientations
and generational reproduction of unequal access to educational and labour opportunities#34587 These
social inequities go beyond the private prejudices enforced by individuals on their fellow human beings,
rather, they are structurally determined and affect historically marginalized groups systematically across
several dimensions of their lives, including health® & °. As such, within the health sector, policy- and
decision-making processes and outcomes tend to reflect these structures of domination when they are
unquestioned, perpetuating a societal hierarchy that systematically benefits one group to the detriment
of other groups'®. Therefore, it is a fundamental responsibility of researchers from the field of health,
striving to influence policy- and decision-making based on scientific evidence, to acknowledge the
associations and causal relations of structural socioeconomic determinants of health and human
experiences, and reflect this acknowledgment in their study designs. Specifically, this work proposes that,
within the OHDSI research network, whose work relies on existing, secondary data to uncover real-world
evidence related to the health of the population, a socioeconomic lens should be systematically applied
to all research endeavours. In real-world clinical research, seemingly homogeneous data may mask
structurally important differences across populations, making the inclusion of health equity variables
essential when synthesizing evidence across independent studies, countries, and meta-analytic settings.
Descriptive characterizations of ailments through a socioeconomic lens would facilitate more targeted
approaches to improving the health of the population. Likewise, applying this perspective to hypothesis-
validating analyses, by including confounding or mediating socioeconomic variables, would deliver a more
refined understanding of the relations observed between exposures and outcomes of interest. To address
health inequities, this work proposes a practical tool for applying an equity lens to any health study,
including beyond the scope of the OHDSI network.

Methods

To address structural socioeconomic determinants in health research, this proposal introduces a practical
flow sheet designed to help health researchers acknowledge and account for structural socioeconomic
determinants across different types of studies. The flowchart is organized in three parts, corresponding
to different types of study designs: Characterization, Population-Level Effect Estimation, Patient-Level
Prediction. Each tool part guides researchers through a straightforward assessment of the potential for
including an equity lens in their research. The earlier steps of the flowchart are designed as instructions -
tasks for the researchers to complete -, whilst later parts ask Yes/No questions related to considerations
of socioeconomic inequities and how these manifest in the sample, exposure, outcome and covariables
of the study. The chart was designed by four researchers from the field of health, operating in different
institutions (three universities, a public health research foundation, and a private consulting company),
from two large, continental-scale countries: the United States and Brazil. Discussions for the elaboration
of said flowchart were based on scientific literature and the researchers’ knowledge of existing data that
could inform the content of the tool, and experiences promoting a health equity lens in research studies.
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Results

As shown in Figure 1, all three parts of the tool begin with Steps 1-4 that focus on the population of
reference of the study, as well as the sample that will be used to run the analyses. This first part
encourages the researchers to reflect on the socioeconomic profile of the target population and how this
compares to the profile of the sample that is meant to represent that population. This is a routine process
in any study that works with a sample population. Nonetheless, this tool underlines that socioeconomic
variables are fundamental for this comparison, when health equity is a guiding principle of the research
project. The next steps vary according to the study design. For Characterization studies (Column A), the
tool requires a literature-based reflection on the characterization objective (disease, treatment patterns,
or health outcomes) and how this is affected by socioeconomic factors.

Figure 1. VOICE Flowchart

Flowchart to Incorporate Variables of Inequity in Clinical Evidence (VOICE)

(Characterization * Population-Level Estimation * Patient-Level Prediction)
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For Population-Level Effect Estimation studies (Column B), the next few steps guide the researchers
through a reasoning on the socioeconomic factors associated with exposure, outcome, or their
relationship, and how these should be integrated into the analytical model (as confounders or stratifying
variables). This step is crucial in guaranteeing that covariates are employed according to theory-based
understandings of their involvement with the exposure and outcome variables. Finally, the Patient-Level
Prediction tool (Column C) focuses on the search for all relevant data related to the object of the study,
reminding researchers to explore alla available data sources.
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Depending on the route the answers take the researchers, the outcome would fall into one of the
following results:

Figure 2. Basic selection of socioeconomic variables to consider
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health inequalities. The list includes: age, common but fundamental variable, especially when it comes to
the generation of knowledge to influence policy-making; Race/ethnicity/ancestry as a socio-economic
construct; gender, in its ample, most inclusive meaning; income or material deprivation; education level;
religious affiliation; geographical location (urban/rural, access to services; socioeconomic segregation,
climate factors). Where such data may lack, the expectation is that using the tool will shed a light on these
information gaps and promote the future collection of such fundamental information to understand the
human condition.
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Table 1. VOICE in comparison with other health equity frameworks

Framework

VOICE
(2026)

SDOH in OMOP
(2021)

PROGRESS Plus
(2002)

STROBE RECORD
Equity Extensions
(2007)

Primary
Purpose

Decision support
flowchart guiding
researchers through
whether and how to
incorporate equity
variables at each
stage of study design

Standardizes
representation of
social determinants
of health data (e.g.,
via SDOH domain
tables, standard
concepts, Z-codes)
within the OMOP
Common Data Model

Checklist of justified
equity relevant
stratifiers (Place of
residence,
Race/ethnicity,
Occupation, Gender,
Religion, Education,
Socioeconomic
status, Social capital,
Plus: age, disability,
sexual orientation)

Reporting guidelines
to ensure equity-
relevant variables

and health inequality

dimensions are
transparently
described in

observational studies

Format

Interactive flowchart
with branching
Yes/No logic and
outcome statements

Data model
terminology standard

Static taxonomy
checklist

Reporting checklist

Stage of
Research
Applied

Study design and
planning stage
(prospective,
before/during
analysis)

Data curation/ETL
stage (before
analysis)

Primarily used at
analysis and
reporting stage to
decide which
subgroups to
examine

Reporting or
publication stage
(retrospective, post-
analysis)

OMOP/OHDSI
Specificity

Purpose-built for
OHDSI/OMOP-CDM-
based studies,
but not limited to
OMOP

OMOP-native, but
focused on data

structure, not analytic
decision making

Not specific to

OMOP; general

purpose equity
variable list

RECORD is tailored
to routinely collected
data, but not OMOP-

CDM specific
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Conclusion

The infrastructure to include contextual socioeconomic variables has already been developed in the
Community and is being tested by OHDSI researchers: the OMOP GIS Vocabulary Package. The purposes
of this extension are, among other things, to facilitate the linkage of environmental exposures to persons,
standardize representation of these exposure types, intensities, and measurement units, as well as
support multi-domain exposures. Its foundational structure is represented by the external_exposure
table, which enables the integration of sociodemographic, and other geo-spatially linked data into
observational health research workflows.

The extension table described above represents a technical tool to facilitate the inclusion of health equity
as a necessary dimension of any health study, and complements the conceptual tool presented in this
abstract with the same purpose. Subsequently, it is a promising moment to prioritize the promotion of
health equity across all health research.

Based on the widespread verbal recognition of the importance of addressing health inequities amongst
the research fora that this work has been developed for, it is hoped that, after appreciation and
suggestions of eventual improvements in the content of the tool, the OHDSI community will adopt it as a
systematic step in the development of studies applying the OMOP Common Data Model.

We also expect constructive criticism from the OHDSI Global Community to continue improving this tool
as an approach to promote an equity lens in health research.

References

1. Ritsatakis, A. (2012). Equity and the Social Determinants of Health in European Cities. Journal of urban health :
bulletin of the New York Academy of Medicine. 90. 10.1007/s11524-012-9762-y.

2. Goel, N., Westrick, A.C., Bailey, Z.D., Hernandez, A., Balise, R.R., Goldfinger, E., Antoni, M.H., Stoler, J., Kesmodel,
S.B., Kobetz, E.N. (2022). Structural racism and breast cancer-specific survival: Impact of Economic and Racial
Residential Segregation. Annals of Surgery, 275(4), 776-783.

3. Rebougas, P., Goes, E., Pescarini, J., Ramos, D., Ichihara, M. Y., Sena, S., ... & Paixdo, E. S. (2022). Ethnoracial
inequalities and child mortality in Brazil: a nationwide longitudinal study of 19 million newborn babies. The
Lancet Global Health, 10(10), e1453-e1462.

4. Ashad-Bishop, K. C., Cruz, M., Bailey, Z. D., & Kobetz, E. K. (2023). Intersectional disparities in climate
vulnerability and cancer risk. Cancer. Doi: 10.1002/cncr.34817.

5. Alves, F. J. O., Ramos, D., Paixao, E. S., Falcdo, I. R., de Cassia Ribeiro-Silva, R., Fiaccone, R,, ... & Barreto, M. L.
(2023). Association of conditional cash transfers with maternal mortality using the 100 Million Brazilian Cohort.
JAMA network open, 6(2), e230070-e230070.

6. Goldstein, Stephanie & Tovar, Alison & Espel-Huynh, Hallie & Stowers, Kristen. (2023). Applying a Social
Determinants of Health Framework to Guide Digital Innovations That Reduce Disparities in Chronic Disease.
Psychosomatic medicine. Publish Ahead of Print. 10.1097/PSY.0000000000001176.

7. Goes, E. F., Guimaraes, J. M., Almeida, M. D. C. C., Gabrielli, L., Katikireddi, S. V., Campos, A. C,, ... & Aquino, E.
M. (2024). The intersection of race/ethnicity and socioeconomic status: inequalities in breast and cervical cancer
mortality in 20,665,005 adult women from the 100 Million Brazilian Cohort. Ethnicity & Health, 29(1), 46-61.

8. Bailey,Z.D., Feldman, J.M., & Bassett, M.T. (2021). How Structural Racism Works—Racist Policies as a Root Cause
of US Racial Health Inequities. The New England Journal of Medicine, 384:768-773. 2021 February 25. Doi:
10.1056/NEJMms2025396.

9. Camacho-Rivera, M., Islam, J.Y., Rodriguez, D.R., Vidot, D.C. Bailey, Z. (2022). Food insecurity disparities and
mental health impacts among cancer survivors during the COVID-19 pandemic. Health Equity, 6(1), 729-737.

10. Smith, G.D., Bartley, M. Blane, D. (1990). The Black report on socioeconomic inequalities in health 10 years on.
BMJ (Clinical research ed.). 301. 373-7. 10.1136/bm;j.301.6748.373.

5|Page



