UC Berkeley
UC Berkeley Previously Published Works

Title

Examining Neighborhood Socioeconomic Status as a Mediator of Racial/Ethnic Disparities in
Hypertension Control Across Two San Francisco Health Systems.

Permalink
https://escholarship.org/uc/item/86v598cd
Journal

Circulation. Cardiovascular quality and outcomes, 15(2)

ISSN
1941-7713

Authors

Liu, Emily F
Rubinsky, Anna D
Pacca, Lucia

Publication Date
2022-02-01

DOI
10.1161/circoutcomes.121.008256

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/86v598cd
https://escholarship.org/uc/item/86v598cd#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2023 February 01.

-, HHS Public Access
«

Published in final edited form as:
Circ Cardiovasc Qual Outcomes. 2022 February ; 15(2): e008256. doi:10.1161/
CIRCOUTCOMES.121.008256.

Examining Neighborhood Socioeconomic Status as a Mediator
of Racial/Ethnic Disparities in Hypertension Control Across Two
San Francisco Health Systems

Emily F. Liu, MPH!, Anna D. Rubinsky, PhDZ2, Lucia Pacca, PhD34, Mahasin Mujahid, PhD,
MS?, valy Fontil, MD, MPH, MAS34, Mindy C. DeRouen, PhD, MPH25, Jessica Fields,
BAZ34 Kirsten Bibbins-Domingo, PhD, MD, MAS2:34 Courtney R. Lyles, PhD2:3:4
1.School of Public Health, University of California, Berkeley, Berkeley, CA, United States

2Department of Epidemiology and Biostatistics, University of California, San Francisco, San
Francisco, CA United States

3-UCSF Center for Vulnerable Populations, Zuckerberg San Francisco General Hospital, San
Francisco, CA, United States

4Division of General Internal Medicine at Zuckerberg San Francisco General Hospital, University
of California, San Francisco, San Francisco, CA, United States

5Helen Diller Family Comprehensive Cancer Center, University of California, San Francisco, San
Francisco, CA, United States

Abstract

Background.—A contextual understanding of hypertension control can inform population health
management strategies to mitigate cardiovascular disease events. This retrospective cohort study
links neighborhood-level data with patients’ health records to describe racial/ethnic differences in
uncontrolled hypertension and determine if and to what extent these differences are mediated by
nSES.

Methods.—We conducted a mediation analysis using a sample of patients with hypertension
from two healthcare delivery systems in San Francisco over two years (n = 47,031). We used
generalized structural equation modeling, adjusted for age, sex, and healthcare system, to estimate
the contribution of nSES to disparities in uncontrolled hypertension between White patients and
Black, Hispanic/Latino, and Asian patients, respectively. Sensitivity analysis removed adjustment
for healthcare system.

Results.—Over half the cohort (62%) experienced uncontrolled hypertension during the

study period. Racial/ethnic groups showed substantial differences in prevalence of uncontrolled
hypertension and distribution of nSES quintiles. Compared to White patients, Black and Hispanic/
Latino patients had higher adjusted odds of uncontrolled hypertension: OR = 1.79, 95% ClI: 1.67,
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1.91 and OR =1.38, 95% CI: 1.29, 1.47, respectively, and nSES accounted for 7% of the disparity
in both comparisons. Asian patients had slightly lower adjusted odds of uncontrolled hypertension
when compared to White patients: OR = 0.95, 95% CI: 0.89, 0.99, and the mediating effect of
nSES did not change the direction of the relationship. Sensitivity analysis increased the proportion
mediated by nSES to 11% between Black and White patients and 13% between Hispanic/Latino
and White patients, but did not influence differences between Asian and White patients.

Conclusions.—Among patients with hypertension in this study, nSES mediated a small
proportion of racial/ethnic disparities in uncontrolled hypertension. Population health management
strategies may be most effective by focusing on additional structural and interpersonal pathways
such as racism and discrimination in health care settings.

Keywords

Hypertension; Health Status Disparities; Population Health Management; Ethnic Groups; Social
Environment

Introduction

Cardiovascular disease (CVD) is the leading cause of death! and a primary source of
differences in life expectancy between Black and White individuals in the United States
(US).2 These differences have persisted despite the overall decline in the US death rate
from CVD in the last decade, with Black individuals bearing a disproportionate burden

of CVD-related risk factors and mortality.3 Given the long-term health and economic
impact of CVD on individuals and communities,-8 it is a public health priority to further
our understanding of the sources of these racial/ethnic disparities to improve population
health. Novel approaches that integrate neighborhood-level determinants with patient-level
data’” 8 and apply analytic methods from social epidemiology can help to develop targeted
interventions that address social determinants of health.% 10

Hypertension control is a primary strategy in preventing CVD events,1! underscored by

its addition to Healthy People 2030 as a leading health indicator.12 Healthy People 2030,
the health prevention agenda for the US federal government, set a target to increase the
proportion of adults with controlled hypertension to 60.8%.12 In 2015-2016, only 48.3%
of hypertensive adults had their blood pressure under control, and White individuals

had a higher prevalence of hypertension control (50.8%) compared to Black (44.6%)

and Asian (37.4%) individuals.1® The AHA and ACC clinical practice guidelines focus

on the individual-level mechanisms of hypertension,1! but the few studies that examine
racial/ethnic disparities in hypertension control have found that differences between Black
and White individuals and between Hispanic/Latino and White individuals are not fully
attenuated after adjusting for individual demographics and health behaviors.14:15 Given that
differences persist, broader contextual factors may serve as a root cause of these disparities.

In the United States, health-promoting resources and environments are differentially
distributed among racial/ethnic groups as a consequence of racial residential segregation
and past and present disinvestment in neighborhoods where racial/ethnic minorities reside.16
These physical and social environments have been found to influence cardiovascular risk
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and outcomes such as ideal cardiovascular health,1” body mass index,18 and hypertension
prevalence.1® Neighborhood socioeconomic status (nSES), an index comprising measures of
multiple domains of the social environment (income, education, and occupation), could be
an important intermediate step along the pathway between race/ethnicity and hypertension
control that helps to explain these persistent disparities in cardiovascular health. Therefore,
there is a need to utilize multiple sources of validated data (e.g. electronic health record

data on hypertension control from diverse health care settings combined with nSES index) to
better understand this pathway and more effectively support health promotion. A contextual
understanding of hypertension control has the potential to scaffold the use of clinical
practice guidelines and inform population health management strategies to mitigate CVD
events. This study aimed to accomplish this goal by examining racial/ethnic differences

in uncontrolled hypertension across two different health systems in San Francisco and
determining if and to what extent these differences are mediated by nSES.

Data Availability

The patient data for this study is protected health information and unavailable to be shared.
The data used to develop the neighborhood socioeconomic index is publicly available from
the United States Census Bureau and can be accessed at data.census.gov. The code for the
analysis is available from the corresponding author upon reasonable request.

Study Sample

Our study population consisted of patients aged 18 years and older who received outpatient
care from two large healthcare systems in San Francisco [University of California San
Francisco (UCSF) Health and the San Francisco Health Network (SFHN)] over a two year
period between January 1, 2015 and December 31, 2017, and who had a hypertension
diagnosis made at any time before the start of the observation period and a home address
in the San Francisco Bay Area documented in the electronic health record (EHR). Patients
were included if they had at least two outpatient blood pressure measurements over the
two-year study period. Those with documented self-identified race/ethnicity other than the
four largest categories of White, Black, Asian, or Hispanic/Latino were excluded from this
analysis in which race/ethnicity was the primary variable of interest.

Data Sources

Using electronic health record (EHR) data, we extracted patient cohorts based on the

same definitions across both healthcare systems. UCSF Health is an academic medical
center and integrated healthcare network in the San Francisco Bay Area that sees 45,000
hospital admissions and 1.7 million outpatient visits annually. SFHN is the public healthcare
system for the City and County of San Francisco that provides safety-net services for
low-income residents primarily on Medicaid. We identified patients with hypertension

based on ICD-9-CM or ICD-10-CM diagnoses documented prior to or during the study
period and ascertained patients” most recent home addresses captured within the EHR.
Patients with addresses outside the 9-county Bay Area were excluded. We then geocoded
patient addresses to latitude and longitude using ArcGIS Business Analyst software version
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2016 (Esri) and assigned patients to 2010 US Census tracts based on these geographic
coordinates.

This multi-campus study was approved by the University of California (UC) Institutional
Review Board (IRB) Reliance Registry, with UC San Francisco serving as the reviewing
IRB and UC Berkeley serving as the relying IRB. The UC San Francisco IRB determined
that no informed consent was required from participants in the sample.

Study Variables

Primary independent variable: Patient race/ethnicity (White non-Hispanic, Black non-
Hispanic, Hispanic/Latino, Asian non-Hispanic) was based on self-identified race/ethnicity
documented in the EHR. While the EHR collected information for other racial/ethnic
groups, including American Indian or Alaska Native (n = 63), Multi-race (n = 147), Native
Hawaiian or Other Pacific Islander (n = 532), and Other (n = 3290), these groups were
excluded from the analysis to mitigate unequal group sizes and align with racial/ethnic
groups in prior literature.

Primary Outcome: Uncontrolled hypertension was defined as a mean systolic blood
pressure greater than or equal to 140 mm Hg or a mean diastolic blood pressure greater than
or equal to 90 mm Hg based on a moving average across any two-consecutive outpatient
visits!® 20 during the two-year study period. We assessed uncontrolled hypertension as

a dichotomous variable using the pre-2017 ACC/AHA blood pressure guidelines for
hypertension (=140/90 mm Hg) to coincide with care targets during the study period.®

Mediator: We examined nSES as the primary potential mediator, using a validated

index score constructed from seven neighborhood-level indicators representing census tract-
level education, income/wealth, employment, and housing from the 2013-2017 American
Community Survey (ACS) 5-year estimates.?! The ACS data were concurrent to the study
period and aggregated information by the most recent geographic boundaries in its last year
of the estimate period; in 2017, census tracts had last been updated in the 2010 census.?2
We used census tract-level scores of nSES, as census tracts approximate neighborhoods

of roughly 4,000 residents and are known to be more stable place-based indicators than

zip codes and better able to capture place-based social inequalities.?3 24 Scores of nSES
(with higher scores indicating higher nSES) were categorized into quintiles based on their
distribution across census tracts in the San Francisco Bay Area (defined as including 9
counties in this California region: Alameda, Contra Costa, Marin, Napa, San Francisco, San
Mateo, Santa Clara, Solano, and Sonoma).

Covariates: We examined race/ethnicity as a socially-defined construct that encapsulates
institutionalized, personally mediated, and internalized racial bias or discrimination.2®> As
such, we interpreted racial disparities in comorbidities and antihypertensive treatment to
indicate that these factors were potential mediators — rather than confounders — of the
relationship of interest.26-30 We decided a priori that adjustment for these mediators was

not appropriate in our analysis because we conceptualized racism and associated racial
discrimination to lead to differences in these factors, which could, in turn, lead to differences
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in hypertension control. We used a directed acyclic graph to identify the minimum set of
confounders to include age and self-reported sex assigned at birth, both from the EHR of
each healthcare system (Figure 1).

Statistical Analysis

Results

We examined the distribution of all study variables in the overall cohort — comprised of
patients from both healthcare systems — and the distribution of the outcome and potential
mediator by racial/ethnic group. Differences across groups were assessed using chi-squared
tests.

This mediation analysis estimated the contribution of nSES to disparities in uncontrolled
hypertension between each racial/ethnic minority patient group and White patients. We used
generalized structural equation modeling (GSEM) with a 100-replication bootstrapping. Our
GSEM model simultaneously fit (1) ordinal logistic regression estimating the effect of race/
ethnicity on nSES and (2) logistic regression estimating the effect of nSES on uncontrolled
hypertension. Both fitted regression equations in the GSEM model were adjusted for age,
self-reported sex assigned at birth, and healthcare system, and clustered on census tract to
account for geographic correlation. Models were adjusted for confounders and variables
associated with the outcome, but not on the causal pathway (i.e. precision variables).

The results of the GSEM model were used to calculate the odds ratio (OR) estimates

of the direct effect of race/ethnicity on uncontrolled hypertension independent of nSES

(i.e. OR of uncontrolled hypertension for each racial/ethnic minority group versus White
patients, when nSES and other covariates are held constant), the natural indirect effect due
to patients’ nSES (i.e. the mediational path in which race/ethnicity leads to differences

in uncontrolled hypertension through nSES), and the total effect (i.e. racial disparity in
uncontrolled hypertension after adjusting for covariates but not adjusting for nSES). Finally,
the proportion mediated by nSES was found by dividing the indirect effect by the total
effect.

We hypothesized that adjusting for healthcare system in our GSEM model would attenuate
the mediating effect of nSES. While it was included to address practice variation between
the two healthcare systems, UCSF Health and SFHN fundamentally serve two different
populations and adjusting for healthcare system artificially constrains the true underlying
racial/ethnic disparity in uncontrolled hypertension as well as the distribution of nSES.
Therefore, we conducted a sensitivity analysis and removed the fixed effect for healthcare
system.

Results were considered statistically significant at a p-value < 0.05. All statistical analyses
were performed in Stata 16 software.3!

Among the 97,205 patients with hypertension and a home address documented in the EHR,
we identified 60,030 patients with at least two outpatient BP measurements during the study
period. We excluded 8,333 patients who did not reside in the San Francisco Bay Area and
4,666 patients who did not identify as White, Black, Asian, Hispanic/Latino, or missing

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2023 February 01.
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race/ethnicity information. We had a final analytic sample of 47,031 patients within 1,485
census tracts with an average of 32 patients per tract (Figure 2).

Over the two-year study period, 62% of the cohort experienced uncontrolled hypertension
(Table 1). Patients were primarily between 35 and 64 years old (47%) and White (40%).
Thirty percent of the sample consisted of Asian patients, followed by Black (16%) and
Hispanic/Latino (15%) patients. Sex assigned at birth was evenly distributed between males
and females.

Black patients had the highest prevalence of uncontrolled hypertension (72%) compared

to all other racial/ethnic groups (Table 1). Hispanic/Latino patients had the second highest
prevalence of uncontrolled hypertension (67%), whereas Asian patients and White patients
had similar lower prevalence (57%). White patients were much less likely to live in lower
nSES neighborhoods (26% in the two lowest quintiles) than other racial/ethnic groups,
particularly compared to Black (69%) and Hispanic/Latino (59%) patients (Table 1). More
than 50% of White patients resided in the highest nSES neighborhoods, and White patients
were two to three times more prevalent in the highest nSES quintile compared to other
racial/ethnic groups.

Overall, the direct effects (independent of nSES) accounted for the majority of the total
effect between race/ethnicity and uncontrolled hypertension. Compared to White patients,
Black and Hispanic/Latino patients had higher odds of uncontrolled hypertension when
adjusting for age, sex, and healthcare system: OR = 1.79, 95% CI: 1.67, 1.91 and OR =

1.38, 95% ClI: 1.29, 1.47, respectively (total effect, Table 2). After additional adjustment for
nSES, racial/ethnic differences in uncontrolled hypertension were only mildly attenuated for
Black and Hispanic/Latino patients (direct effect, Table 2). Nonetheless, we found that nSES
accounted for 7% of the disparity in uncontrolled hypertension between Black and White
patients and between Hispanic/Latino and White patients.

In contrast, Asian patients had slightly lower odds of uncontrolled hypertension when
adjusting for age, sex, and healthcare system when compared to White patients: OR = 0.95,
95% CI: 0.89, 0.99 (total effect, Table 2), and after additional adjustment for nSES, racial/
ethnic differences in uncontrolled hypertension increased in magnitude in the same direction
(direct effect, Table 2). While we found a statistically significant mediating effect of nSES,
it was not strong enough to shift the directionality of the differences in uncontrolled
hypertension between Asian and White patients.

As we hypothesized, the mediating effect of nSES on differences in uncontrolled
hypertension increased for all three racial/ethnic comparisons when the fixed effect for
healthcare system was removed in our sensitivity analysis. The proportion mediated by
nSES increased to 11% between Black and White patients and 13% between Hispanic/
Latino and White patients. In the comparison between Asian and White patients, the
mediating effect of nSES became strong enough to offset the direct effect and render the
total effect of differences in uncontrolled hypertension null (Table 2).

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2023 February 01.
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Discussion

The aim of this study was to describe racial/ethnic differences in uncontrolled hypertension
and to understand if and to what extent neighborhood socioeconomic status mediates

these differences. We found statistically significant differences in uncontrolled hypertension
across all three racial/ethnic comparisons, and nSES mediated 7% of differences between
Black and White patients and between Hispanic/Latino and White patients. No meaningful
mediation effect was found between Asian and White patients. In our sensitivity analysis
after removing adjustment for healthcare system, the mediating effect of nSES on
uncontrolled hypertension increased to 11% for Black-White differences and 13% for
Hispanic/Latino-White differences. Adjusting for healthcare system to address practice
variation between the two patient populations may have also artificially constrained variation
in the distribution of racial/ethnic groups and nSES and attenuated the true mediating effect
of nSES on uncontrolled hypertension.

There is only a small set of studies that have examined the effects of neighborhood
environment on racial/ethnic health disparities in cardiometabolic risk factors and outcomes,
and few investigating its role as a mediator. Among these studies, neighborhood factors
accounted for reductions ranging from 9% to 29% in racial/ethnic differences depending

on the outcome under consideration.1”~19: 32 |n the single study focused on uncontrolled
hypertension as the outcome, Morenoff et al. found that, among 569 individuals in

Chicago with hypertension who reported taking antihypertensive medication, adjustment
for neighborhood sociodemographic structure (including socioeconomic status, racial/ethnic
composition and age composition) did not change Black-White differences in hypertension
control.15 In contrast to Morenoff et al., we have much larger sample size and did not

adjust or stratify for medication status. In contrast, we found that nSES alone played some
mediating role, albeit relatively small, in observed Black-White and Hispanic/Latino-White
differences in uncontrolled hypertension. We also observed that the mediating effect of nSES
was not consistent across racial/ethnic comparisons, suggesting that the mediator role of
neighborhood environment may differ across racial/ethnic groups.33

The interpretation of our results requires several considerations. Neighborhoods have the
potential to influence health and well-being through concurrent access to health care
resources and health-promoting physical and social environments. For example, previous
literature has shown that lower-income neighborhoods are associated with poorer medication
adherence, a factor that contributes to poor hypertension control and may partially explain
racial differences in blood pressure control.3# 35 This study used patients’ most recent
home address to determine neighborhood membership, but this methodology does not allow
insight into the longitudinal effects of neighborhoods. Further studies should explore the
patients’ residential history when available and corresponding changes in nSES over time.
The San Francisco Bay Area is characterized by high rent, gentrification, and displacement,
so while we saw only modest mediation by nSES in our results, we do not discount

the possibility that the effect is attenuated by changes in the duration of exposure to
neighborhood environment.38

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2023 February 01.
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Moreover, racial/ethnic differences in cardiovascular health, including hypertension control,
may be attributed to both the acute and cumulative interaction of multi-level and multi-
factorial causes.3” Neighborhood environment is only one potential pathway through which
the social determinants of health may manifest. Thus, it is unlikely that neighborhood
environment would fully mediate racial/ethnic differences. It is possible that the mechanisms
reflected in nSES were not as meaningful in shaping hypertension control in our sample
population. It is also possible that race/ethnicity, a social rather than biological construct
and a proxy for structural racism and discrimination, may impact individual hypertension
outcomes more strongly than those captured in nSES alone. Collectively, we need more
research in this space to carefully model race/ethnicity and neighborhood predictors of
health outcomes using rigorous methods (and specifying where these serve as imperfect
proxies for other larger societal structures and policies) to ensure that our work to eliminate
healthcare disparities can be targeted at the right levels given the intersecting and multi-level
determinants of health.

Healthcare systems are increasingly prioritizing population health and considering the role
of social determinants of health, including structural and place-based factors. From a
population health management perspective, results of this study suggest that neighborhood-
specific interventions may not be sufficient in eliminating racial/ethnic disparities in
uncontrolled hypertension, and we are encouraged to investigate potential pathways that
directly address psychosocial stressors including racism and discrimination in health care
settings and other environments to better inform alternative intervention strategies. Towards
this end, healthcare systems can develop reimbursement, regulatory, and data infrastructures,
as well as shifts in the care paradigm, to regularly collect social determinants of health
measures in EHRs. This information could then be incorporated into organizational policy
and clinical decision-making, with the goal of proactively identifying, monitoring, and
ultimately intervening on environmental and social factors that are relevant to the health of
communities and patient cohorts.

Our study is novel in its use of EHR data to study the mediation effect of neighborhood
environment on racial/ethnic differences. EHRs provide access to longitudinal clinical
data for a large patient population, and because of this, we were able to limit our

sample to patients who had at least two clinically-measured blood pressure readings in

an outpatient setting rather than determining hypertension control status from a single
blood pressure reading or self-report. This could address potential misclassification of
hypertension control due to blood pressure variability3® and erroneous self-reported blood
pressure measurements.3 The EHR data provided both comprehensive clinical measures
and patient address, and by combining diverse patient populations from two healthcare
systems, we were able to construct a large, racially diverse sample more likely to capture a
range of socioeconomic factors and health behaviors representative of our geographic region
and less likely to underestimate racial/ethnic disparities in our target population.

We were unable to identify longitudinal residential address history using available EHR
data, and therefore, unable to establish temporality between the mediator and the outcome

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2023 February 01.
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and to examine the longitudinal effect of neighborhood environment. Additionally, our use
of EHR data and exclusion criteria may bias our sample population to capture patients
who were, to some extent, engaged in the healthcare system. One-third of patients with
hypertension were excluded because they did not have at least two outpatient visits over
the study period, and it is possible that these patients were systematically different from
those in our sample. Due to data availability in the EHR, patients were categorized into
broad racial/ethnic groups that are most commonly collected during routine care. We
acknowledge that these racial categorizations conceal more nuanced experiences of racial
bias and discrimination and future research is needed to meaningfully disaggregate these
data.

Based on established work in this space, we likewise chose to use census tracts to represent
neighborhood, but recognize that these boundaries are arbitrary and vary by individuals,

so the attribution of nSES based on census tracts may not be accurate for all patients.
Moreover, we used a composite index of nSES and were unable to identify specific
socioeconomic factors that play a role in racial disparities in uncontrolled hypertension.
Although this index included several neighborhood-level socioeconomic indicators, it

did not include other structural factors and built environment features such as access

to transportation or distance from healthcare clinics and pharmacies. Despite previous
validation of this measure, a more comprehensive set of neighborhood features, including
those amenable to change, deserve further investigation.

Among patients with hypertension, nSES mediates a small proportion of racial/ethnic
disparities in uncontrolled hypertension. It is only one of many potential pathways that
may play a role in the inequitable distribution of cardiovascular disease risk factors among
racial/ethnic groups in the United States. Still, racial/ethnic disparities in uncontrolled
hypertension are more than a reflection of individual risk factors, and given these findings,
population health management strategies may be most effective by focusing on additional
structural and interpersonal pathways.
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What is Known

. Individual-level demographics and health behaviors do not fully explain
racial/ethnic disparities in hypertension control.

. Health-promoting resources and environments are differentially distributed
among racial/ethnic groups and these physical, social, and economic
environments have been linked to cardiovascular risk and outcomes.

What the Study Adds

. Patient-level electronic health record data from multiple health systems
can be integrated with publicly-available census data to study potential
environmental mediators of racial/ethnic disparities in health outcomes.

. Findings show that neighborhood socioeconomic status mediates 6.6% of the
difference in uncontrolled hypertension between Black and White patients
and 7.2% of the difference between Hispanic/Latino and White patients.
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Figure 1. Directed acyclic graph identifying the hypothesized mediating role of nSES to
disparities in uncontrolled hypertension between each racial/ethnic minority patient group and
White patients.

Solid lines show the relationships examined in the current analysis. Dashed lines show
potential mediators from race/ethnicity to uncontrolled hypertension that were considered
but not included in the current analysis. Constructs in boxes indicate confounders. Precision
variables are not shown.
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Final analytic sample
(n=47,031)

Patients who did not self-

identify as White, Black,

Asian, or Hispanic/Latino
(n=4,666)

Excluded racial/ethnic groups:

Other (n = 3,290)

Native Hawaiian or Other Pacific Islander (n = 532)

Multi-race (n=147)

American Indian or Alaska Native (n = 63)

Missing racial/ethnic group information (n = 634)

Figure 2. Cohort flowchart
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