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Abstract

Objective: To longitudinally evaluate differences in HIV viral suppression (< 200 ¢/mL) by
intersections of race/ethnicity, gender, and psychosocial issues in people with HIV in the Los
Angeles County Medical Care Coordination Program.

Design: We analyzed 74,649 viral load measurements over 10,184 people with HIV enrolled in
the Medical Care Coordination Program between January 1, 2013 and March 1, 2020.

Methods: We fit Bayesian logistic hierarchical random effects models to test interactions
between gender, race/ethnicity, and a psychosocial acuity score on viral suppression over time
from 1 year prior to program enrollment to 24 months after enrollment.

Results: The probability of viral suppression declined prior to enrollment, then increased and
stabilized by 6 months after enrollment. Black/African American patients with low and moderate
psychosocial acuity scores did not achieve the same increase in percentage of viral suppression as
those in other racial/ethnic groups. Transgender women with high psychosocial acuity scores took
longer (about 1 year) to achieve the same percentage of viral suppression as clients of other gender
identities.

Correspondence: Michael Li, PhD, MPH, Assistant Professor, Department of Family Medicine, University of California, Los Angeles,
10880 Wilshire Blvd., Ste. 1800, Los Angeles, CA 90024, mjli@mednet.ucla.edu.
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Conclusions: Some racial/ethnic and gender disparities in viral suppression persisted after
enrollment in the Los Angeles County Medical Care Coordination Program while accounting for
psychosocial acuity score, which may be explained by factors not assessed in the program.

HIV; viral suppression; race; gender; disparities; psychosocial health; public health programs

Introduction

In 2013, the Los Angeles County Department of Public Health, Division of HIV and STD
Programs developed and implemented a countywide Medical Care Coordination (MCC)
Program to provide medical and psychosocial case management services to its diverse
community of people with HIV (PWH) with complex needs [1. 2. Even when accounting
for comorbidities, MCC has shown to improve the percentage of patients who achieve viral
suppression (VS; <200 copies/mL) [3].

Despite the success of the Los Angeles County-based MCC and other similar programs
such as the HIV Care Coordination Program from New York City that provide psychosocial
support for PWH, those jurisdictions continue to see disparities in HIV care outcomes
among diverse PWH [4-61. In 2019, Black/African American PWH in Los Angeles County
had lower levels of retention in care in the past 12 months (41%) and VS at most recent test
(53%) compared to Latinx (48% retention , 61% VS) and White PWH (45% retention, 61%
VS) [6]. Among cisgender men, cisgender women, and transgender PWH, retention in care
and VS were similar, ranging from 44-48% and 58-60%, respectively.

It is important to consider racial, gender, or other disparities in HIV care continuum
outcomes beyond the context of the individual [7- 8. Experiences of racism, sexism,
transphobia, and homophobia can be interpersonal (from other individuals) or structural
(societal and institutional) in nature [8 °1 with consequences ranging from housing and
financial instability, medical mistrust and challenges accessing equitable medical care,
limited social support, risk behaviors, substance use, mental health issues, and legal issues
[8. 101, All of these may influence HIV care continuum outcomes such as VS due to barriers
to accessing HIV care, challenges maintaining antiretroviral therapy (ART) adherence, and
stress on the immune system [11-14],

As MCC aims to address the holistic psychosocial and medical health needs of PWH in Los
Angeles County, it is unclear whether disparities in V'S by race or ethnicity, gender identity,
or intersections of race/ethnicity and gender are explained by differences in psychosocial
issues upon enrollment in the program [13], or whether these disparities still persist after
accounting for these psychosocial issues. To determine this, we report a longitudinal
evaluation of the ongoing MCC Program that compares trajectories of V'S by gender and
race/ethnicity, while accounting for differences in psychosocial issues at enrollment.

AIDS. Author manuscript; available in PMC 2024 July 15.
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Study Design

The present study is a longitudinal evaluation of public health program and surveillance data

of 10,184 patients who enrolled in the Los Angeles County Department of Public Health’s
MCC Program to receive coordinated HIV care and support services.

Program Description

Implemented in March 2013, the MCC Program is an ongoing safety net program

provided at HIV clinics across Los Angeles County contracted by the Los Angeles County
Department of Public Health and funded by the Ryan White Program. One or more

MCC teams—consisting of a registered nurse, Master’s level social worker, case manager,
and retention specialist—are co-located at each clinic to assess needs, tailor care plans,

link to HIV medical care, provide brief interventions, and assist with navigating and
making appointments for mental health care, substance use treatment, housing, and other
psychosocial health services. Clinic patients who: 1) have been newly diagnosed with HIV
in the past 6 months; 2) have not seen an HIV medical provider in 7 or more months; 3)

are not on ART despite meeting current clinical guidelines for treatment; 4) are on ART but
virally unsuppressed (=200 copies/mL); or 5) were diagnosed with a sexually transmitted
infection (STI) in the past 6 months are prioritized for MCC enrollment but patients can
also be referred by their medical provider. More details on the MCC Program are in the Los
Angeles County MCC Guidelines and published elsewhere [2. 16. 171,

Data Sources

Patient-level sociodemographic and assessment data came from HIV Casewatch, the local
Ryan White Program reporting system for contracted agencies. Programmatic data were
matched with data from the Los Angeles County HIV surveillance database, the Enhanced
HIV/AIDS Reporting System (eHARS), to get HIV diagnosis dates and viral load (VL)
reports collected as part of routine medical care. The matched dataset was de-identified prior
to sharing with UCLA collaborators.

Sample and Time Frame

Measures

The study sample included 10,184 PWH who enrolled in MCC between January 1, 2013
and March 1, 2020. We analyzed 74,649 VS measurements reported from 12 months

prior to the patient’s MCC enrollment date through 24 months after enroliment, excluding
measurements occurring after March 1, 2020. Baseline VS is based on the VL most recently
reported prior to MCC enrollment or at enrollment if a VL in the prior year does not exist.

Viral suppression (VS).—The outcome of our evaluation is VS, defined as a VL less
than 200 copies per mL of blood. This threshold is shown to be clinically meaningful in
preventing transmission and disease progression [28] and is adopted by the U.S. Ending the
HIV Epidemic initiative as an indicator of progress toward its treatment goals [19],

AIDS. Author manuscript; available in PMC 2024 July 15.
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Sociodemographic variables.—Ryan White Program clinics reported information in
CaseWatch on race/ethnicity and gender identity during patient intake and registration. We
coded race/ethnicity as White, Black/African American, Latinx, and Asian American/Pacific
Islander (AAPI). Other racial/ethnic groups and those of mixed racial/ethnic identity did not
have sufficient numbers for analysis.

Psychosocial acuity (PSA).—At the time of enrollment, MCC teams administer a
standardized assessment on the severity of medical and psychosocial needs across 12
domains associated with poor HIV outcomes—health status, quality of life, ART access,
ART adherence, housing, finances, medical care access, social support, risk behaviors,
substance use (including alcohol), mental health, and legal needs. Overall and domain-
specific acuity scores were calculated from patient responses to inform integrated care plans,
delivery of brief interventions, and provision of support service referrals. Each domain
classifies people into one of four levels from self-managed (lowest need) to moderate, high,
and severe need. The MCC assessment tool and scoring is on the Los Angeles County
Department of Public Health website [17],

For the purposes of this analysis in which VS is the outcome of interest, we revised

the acuity calculation to exclude the clinical domains (health status, ART access, ART
adherence), resulting in a psychosocial acuity (PSA) score encompassing 9 psychosocial
domains and ranging from 9 (lowest need) to 72 (most complex need). Consistent with the
original MCC acuity decision tree scoring, we assigned greater weight to domains most
strongly associated with poor HIV outcomes: housing, substance use (including alcohol),
and mental health levels are scored 1, 4, 9, or 16 from low to severe, while the domains
quality of life, medical access, financial, legal needs, social support, and risk behaviors
levels are scored on a scale of 1, 2, 3, or 4.

Statistical Analysis

For descriptive purposes, we summarized differences in baseline demographic variables
by PSA median split (< 19 vs. = 19) and by baseline VS, and report chi-square tests for
independence of PSA and VS with demographic variables.

We fit Bayesian logistic semi-parametric hierarchical random effects models to analyze
longitudinal VS varying jointly with time and PSA score and with: 1) no covariates, 2)

with race/ethnicity, 3) with gender, 4) or with both [2°]. Bayesian regression modeling was
done in R 4.0.3 [211 using the brms package [22] to specify models which in turn calls

stan [23] to fit the models. We fit each model using Markov chain Monte Carlo (MCMC)

in Stan with 3 chains, 1500 iterations warmup and 1500 samples per chain, for a total of
4500 posterior samples and calculated posterior means, standard deviations (SD), and 95%
credible intervals (CI) for quantities of interest. The model included two correlated subject-
specific random intercepts, one for the intercept prior to MCC enrollment and another for
the intercept following MCC enrollment to accommodate the idea that a patient’s average
VS would likely be quite different prior versus following MCC enrollment. We specified
weakly informative priors. We used the Watanabe—Akaike information criterion (WAIC) [24]
for model choice in model development, for example for picking knot frequency. We fit and

AIDS. Author manuscript; available in PMC 2024 July 15.
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report on 4 models: Model 1 was a base model of VS regressed on PSA and time without
demographic variables; Model 2included gender and the interaction of gender with PSA as
predictors; Model 3 included race/ethnicity and its interaction with PSA but not gender; and
Model 4 included gender, race/ethnicity, their interaction and all three interactions with PSA.
Model 4 omitted all AAPI and all transgender women because the subgroups were too small
to model interactions with PSA.

Time is measured from MCC enrollment; times before enrollment are negative, times after
enrollment are positive. The time trend of VS was modeled semi-parametrically to avoid
making restrictive assumptions about the time and PSA association with VS. We used
natural cubic splines with knots (changepoints) every 3 months from 12 months prior to

24 months after MCC enrollment, with two additional knots at 1.5 months before and 1.5
months after MCC enrollment. The choice of knot locations was motivated by inspecting
LOESS curves of VS as a function of time. Additionally, a jump in average VS at MCC
enrollment, time = 0, was included to additionally accommodate the change in percentage of
VS around MCC enrollment date. The effect of PSA was modeled semi-parametrically using
a natural cubic spline with knots at the endpoints 9 and 72 and interior knots (changepoints)
selected at the 5t (= 11), 25t (= 15), 50t (= 19), 75t (= 28), and 95t (= 44) percentiles of
the PSA score.

We fit a two-dimensional LOESS curve of VS as a function of both time and PSA score and

determined that there was an interaction between time and PSA. In our Bayesian models, the
joint effect of time and PSA was modeled by the interaction between the time spline and the
PSA spline [23]. An interaction was included between the jump at time zero and a piecewise

linear function of PSA score with a single knot at PSA of 25.

For Models 2-4, each model is fit separately for each level of the demographic

variables. Population probabilities of VS were calculated by Monte Carlo, integrating

out a hypothetical subject’s random effects and all unknown parameters. Predicted VS
probabilities were calculated for each week from 1 year prior to MCC enrollment to 18
months following MCC enrollment for each level of PSA score observed in the data and
for each gender, race/ethnicity, or both combined included in the data set. The effect of
PSA score was integrated out by taking a weighted average over PSA scores based on the
empirical distribution of PSA score among all patients in the sample. The percentage of
VS at time = 0 includes the effect of the jump, and percentage of VS at time = 0- (zero
minus) omits the jump. We report posterior means (M) and 95% Bayesian Credible Intervals
(CI) with 2.5% posterior percentage in either tail, and defined a differences in VS between
groups as significantly negative (or positive) if the posterior probability of that difference
was greater than 0.975.

We plotted time trends of population probabilities of V'S for each demographic group over
time at PSA archetypes representing low (PSA = 12, 10% quantile), moderate (PSA = 19,
50% quantile), and high (PSA = 38, 90% quantile) PSA scores.

This analysis was approved by the institutional review boards of the University of California,
Los Angeles and the Los Angeles Department of Public Health.

AIDS. Author manuscript; available in PMC 2024 July 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lietal. Page 6

Results

Baseline characteristics

The analytic sample has 8,979 (85.2%) cisgender men, 1,201 (11.8%) cisgender women,
and 304 (3.0%) transgender women. Latinx patients comprise the largest racial/ethnic
group (47.1%), followed by Black/African American (27.7%), White (21.2%), and Asian
American/Pacific Islander patients (4.0%).

Table 1 displays MCC patient characteristics at baseline stratified by PSA median split (<19
vs. 219) and by VS status (< 200 ¢/mL vs. =200). Baseline VS slightly differed between
cisgender men (51.5%), cisgender women (47.5%), and transgender women (51.0%). Latinx
patients had the lowest rate of baseline VS (46.6%), followed by Black/African American
(49.5%), AAPI (50.2%), and White patients (53.5%).

A higher percentage of transgender women had a PSA score = 19 (62.2%) compared

to cisgender men (52.8%,) and cisgender women (45.6%,). A higher percentage of Black/
African American (56.9%) and White patients (58.4%) had a PSA score = 19 compared to
Latinx (48.1%) and AAPI patients (36.9%).

Change in viral suppression by psychosocial acuity (Model 1)

The percentage of VS for all MCC patients decreased from 61% (95% Credible Interval
(CI) [58%, 64%]) at 1 year prior to enrollment to 45% (95% CI [43%, 48%]) shortly before
enrollment, a change in VS percentage of —16% (95% CI [-18%, —13%]). Immediately
following MCC enrollment, the VS percentage increased to 66% (95% CI [63%, 69%]), an
increase of 21% (95% CI [18%, 23%]). VS continued to increase for 6 months to 81% (95%
ClI [79%, 82%])—a further increase of 15% (95% CI [13%, 16%])—and remained stable
thereafter.

The same qualitative trends in the overall relationship between time and VS are exhibited
at fixed PSA scores 12 (10% quantile), 19 (50% quantile), and 38 (90% quantile),
corresponding to low, moderate, and high PSA archetypes, respectively. For low, moderate,
and high PSA, the percentage of VS from immediately prior to enrollment to 1 year after
enrollment increased by 36% (95% CI [33%, 38%]), 38% (95% CI [35%, 40%]), and 28%
(95% CI [25%, 31%]), respectively.

Change in viral suppression by gender (Model 2)

Cisgender men had the largest increase in the VS percentage from just before MCC
enrollment to 1 year after (posterior mean (M) = 36%, 95% CI [34%, 39%]), followed

by transgender women, then cisgender women (Table 2). The percentage of VS for all
gender groups was lower with higher PSA scores (Figure 1). At high PSA, transgender
women took longer than cisgender men and cisgender women to reach stable longer-term
VS percentages after MCC enrollment, but the post-enrollment differences in VS by gender
were not significant.

AIDS. Author manuscript; available in PMC 2024 July 15.
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Change in viral suppression by race/ethnicity (Model 3)

AAPI (M = 40%, 95% CI [35%, 45%]) and Latinx patients (M = 39%, 95% CI [36%, 42%])
had the greatest increases in percentage of VS from just before MCC Program enrollment to
1 year after enrollment, followed by White patients (M = 35%, 95% CI [32%, 38%]) (Table
2). Latinx patients took longer to reach longer term VS percentages than AAPI and White
patients. Black/African American patients had the lowest increase in VS percentage over this
period (M = 29%, 95% CI [26%, 31%]).

The percentage of VS for all racial/ethnic groups was lower with higher PSA scores. The
disparities in VS percentage in Black/African American patients compared to other racial/
ethnic groups were most pronounced at moderate and low PSA scores and persisted through
18 months following MCC enrollment (Figure 2).

Change in viral suppression by intersection of gender and race/ethnicity (Model 4)

Among cisgender men, those who were Black/African American had the smallest increase
in percentage of VS from before MCC enrollment to 1 year after (M = 29%, 95% ClI
[26%, 32%]), with White (M = 35%, 95% CI [32%, 38%]) and Latinx cisgender men (M
= 40%, 95% CI [37%, 43%]) (Table 2) having much higher increases. For each PSA score,
Black/African American cisgender men had a lower VS percentage than White and Latinx
cisgender men after enrollment. This disparity was most pronounced in low and moderate
PSA archetypes (Figure 3).

Among cisgender women, Black/African American women had the smallest increase in VS
percentage (M = 25%, 95% CI [20%, 29%)]), followed by White (M = 32%, 95% CI [25%,
40%]) and Latinx cisgender women (M = 32%, 95% CI [28%, 37%]) (Table 2). At low PSA,
Black/African American cisgender women had a smaller VS percentage (M = 80%, 95% ClI
[75%, 84%]) than White (M = 87%, 95% CI [81%, 92%]) and Latinx cisgender women (M
= 84%, 95% CI [81%, 87%]) 12 months after MCC enrollment (Figure 3). At high PSA, the
percentage of VS among cisgender women was similar between Black/African American,
Latinx, and White cisgender women (about 70%) up to 12 months after enrollment. The
Supplemental Table displays the mean VS percentages for the different demographic groups
just before MCC enrollment, 6 months and 1 year after MCC enrollment by PSA archetype
(low, moderate, and high) from Models 1-4.

Discussion

Our findings underscore that across the gender identities, racial/ethnic groups, and levels of
PSA analyzed, all groups increased in the percentage of VS in MCC. Also noteworthy is
that the V'S percentage achieved 6 to 18 months following MCC enrollment exceed the VS
percentage in any of the 12 months prior to MCC enrollment. As might be expected, a group
with higher PSA scores consistently had lower percentages of VS before and after MCC
enrollment than a comparable group with lower PSA scores.

Black/African American patients with low and moderate PSA did not achieve the same
percentage of VS increase compared to other racial/ethnic groups. Unexpectedly, this racial/
ethnic disparity was less pronounced with high PSA. One explanation is that patients across

AIDS. Author manuscript; available in PMC 2024 July 15.
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different racial/ethnic groups with high PSA are encountering similar barriers to engaging
in care and adhering to treatment. Similar findings from New York City’s comprehensive
HIV care program show that the association between race/ethnicity and low VS were less
apparent when accounting for homelessness, substance use, and lack of insurance [2°].

Transgender women with high PSA took longer to achieve VS compared to patients from
other gender identity groups also with high PSA—about 1 year—though VS differences by
gender were not significant. It is likely this analysis is underpowered given that there were
only 304 transgender women in this sample [17]. Still, class differences and lack of resources
can increase risk of experienced transmisogyny, drive medical mistrust, and hinder treatment
among transgender women with HIV [26] and may explain the observed pattern.

When accounting for intersections of race/ethnicity, gender, and PSA together, we see

that improvement in the percentage of VS after MCC enrollment was notably smaller in
Black/African American cisgender men compared to White or Latinx cisgender men. Black/
African American cisgender women also showed lower percentages of VS than White and
Latinx cisgender women. Again, these racial disparities were less pronounced with higher
PSA scores.

Given that some disparities were still identified after accounting for psychosocial issues
(measured by PSA), there may be structural-level factors not assessed in the program

that are worth exploring in future research. The link between structural factors and HIV
disparities in minority or other marginalized communities is not unique to Los Angeles
County, or the U.S. for that matter. The global response to HIV has had a history of unmet
needs among racial/ethnic, sexual, and gender minorities [27-29]. This has often been driven
by stigma, limited socioeconomic opportunity, and lack of available, culturally competent
medical care [27-291, Coordinated health care programs such as MCC are designed to

tailor care toward the specific needs of diverse individuals and tend to be better suited for
management of chronic conditions than routine care, especially in systems lacking universal
healthcare coverage [30. 311,

There is also growing research interest around the impact of implicit bias, stigma,
discrimination, and medical mistrust on HIV and other medical care engagement among
people of color and transgender people [32-371. Currently there are limited evidence-based
interventions to address medical mistrust, but there are some recommended strategies:
engaging clinicians to recognize implicit bias and communicate non-judgmentally;
empowering PWH to channel mistrust towards taking control of their health; and supporting
community members to become agents of change within the healthcare system and society
[38]. New community-based cognitive behavioral therapy approaches have also shown some
promise for addressing medical mistrust and increasing ART adherence [391.

Our analyses have some limitations. PWH who enroll in MCC are intentionally selected
based on need, so those successfully maintaining VS are not prioritized for MCC and thus
less likely to be in these analyses than PWH with greater challenges. This also means

that these analyses do not have an equivalent comparison group of PWH not enrolled in
MCC. The PSA score used in this analysis was based on items from the MCC assessment

AIDS. Author manuscript; available in PMC 2024 July 15.
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originally intended to identify service need and not validated or originally intended to
estimate risk of unsuppressed VL. Still, including the PSA score made it possible to
account for psychosocial factors in our models, and there were noted differences in the

VS percentages between PSA archetypes (low, moderate, high). Lastly, tobacco use was not
assessed at MCC enrollment and therefore could not be factored into the PSA score and
analyses.

Future research is needed to integrate intersectional and syndemic frameworks to ascertain
the impact of intersectional experiences (e.g., race and gender-based stigma) on comorbid
health conditions among PWH in coordinated HIV care programs [40]. Integrating these
frameworks together can help us understand whole person needs and interrelated health
inequities, advance patient-centered care models, inform training of clinical and public
health staff, and develop strategies to earn rapport with minority PWH.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
(Model 2) Posterior mean viral suppression percentage from 1 year before MCC enrollment

to 1.5 years after MCC enrollment, by gender for fixed low (12, left), moderate (19, middle)
and high (38, right) PSA scores.
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(Model 3) Posterior mean viral suppression percentage from 1 year before MCC enrollment

to 1.5 years after MCC enrollment, by race/ethnicity for fixed low (12, left), moderate (19,
middle) and high (38, right) PSA scores.
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(Model 4) Posterior mean viral suppression percentage from 1 year before MCC enrollment

to 1.5 years after MCC enrollment, by gender and race/ethnicity for fixed low (12, left),
moderate (19, middle) and high (38, right) PSA scores.

Note: Transgender women and Asian American/Pacific Islander categories not included in
this analysis due to small cell sizes.
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Change in viral suppression percentage from just before MCC enrollment to 1 year after MCC enrollment

Model Group Change  95% ClI
1 All PWH in MCC 35% 33%, 38%
2 Cisgender men 36% 34%, 39%

Transgender women 31% 27%, 34%

Cisgender women 27% 21%, 33%

3 Asian American/Pacific Islander 40% 35%, 45%
Latinx 39% 36%, 42%

White 35% 32%, 38%

Black/African American 29% 26%, 31%

4 Latinx cisgender men 40% 37%, 43%
White cisgender men 35% 32%, 38%

Black/African American cisgender men 29% 26%, 32%

White cisgender women 32% 25%, 40%

Latinx cisgender women 32% 28%, 37%

Black/African American cisgender women 25% 20%, 29%
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