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SMM have a 1 in 2 lifetime risk of receiving an HIV diag-
nosis—the highest of any group [2]. Black PLHIV are less 
likely to be engaged and retained in HIV care and less likely 
to achieve HIV viral load suppression compared to other 
racial/ethnic groups [3].

Intersecting structures of oppression and disenfranchise-
ment are the root causes of suboptimal access and utili-
zation of HIV prevention and care services among Black 
people in the U.S. Empirical studies have shown that factors 
stemming from structural racism such as unstable housing, 
neighborhood disadvantage, incarceration, police brutality, 
violence, limited access to social services, and suboptimal 
healthcare coverage are major barriers to accessing HIV 
prevention and care services in the Black community [4]. 
In addition, gender and sexual minority individuals within 
Black communities experience further discrimination 
including sexism, homophobia, transphobia, and HIV crim-
inalization laws, contributing to further marginalization. A 
study of Black SMM found that experiencing homophobic 
events was associated with increased odds of engaging in 
condomless anal intercourse among HIV-negative partici-
pants and increased odds of HIV transmission risk behav-
ior among PLHIV [5]. There is evidence of a link between 

Introduction

Black/African Americans account for a higher proportion of 
new HIV diagnoses and people living with HIV (PLHIV) 
compared to other races and ethnicities in the United States 
(U.S.). They represented 42% of all new HIV infections in 
2019, with Black gay, bisexual, and other sexual minority 
men (SMM) making up 26% of all new infections in the 
same year [1]. If HIV infection rates remain the same, Black 
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societal-level discriminatory practices and health outcomes 
among marginalized groups, specifically racial and sexual 
minority communities [6, 7].

According to the U.S. Department of Health and Human 
Services, social determinants of health (SDOH) are defined 
as the “conditions in the environments where people are 
born, live, learn, work, play, worship, and age that affects 
a wide range of health, functioning, and quality-of-life out-
comes and risks.” Examples of SDOH include housing, 
transportation, and neighborhoods, discrimination, vio-
lence, economic opportunities, access to nutritious foods 
and physical activity opportunities, and air and water qual-
ity. Several studies have demonstrated a link between SDOH 
and HIV care outcomes. While there is a body of scientific 
evidence linking the SDOH to HIV outcomes, a vast major-
ity of those studies examine the association between a sin-
gle factor (i.e., food insecurity, homelessness, poverty, food 
insecurity, or limited access to food insecurity) and HIV-
related clinical outcomes. One study that examined mul-
tilevel indicators (ten dimensions including poverty, food 
insecurity, gaps in health coverage, homelessness, criminal 
justice involvement, etc.) of SDOH, found that cumulative 
exposure to multiple social and economic disadvantaging 
factors was associated with a higher likelihood of missed 
medical appointments and a lower likelihood of medication 
adherence and viral load suppression in a national study of 
PLHIV in the U.S. [8].

There exists a dearth in the literature on how the com-
bination of multiple SDOH factors influences HIV care 
outcomes among Black PLHIV, who are confronted with 
several challenges related to SDOH that significantly impact 
their ability to be engaged in HIV care, adhere to antiret-
roviral medications, and attain HIV viral load suppression. 
The aims of the current study were two-fold: (1) to explore 
characteristics associated with a higher number and differ-
ent types of unmet needs; and (2) to investigate the associa-
tions between quantity (i.e., increasing number of SDOH 
factors) and quality (i.e., different types of SDOH factors 
including unmet subsistence, health, and basic benefits 
needs) with antiretroviral therapy (ART)  medication adher-
ence among a sample of Black PLHIV. We hypothesized 
that higher numbers of unmet needs would be significantly 
associated with lower odds of ART adherence.

Methods

Participants and Procedures.
The current analysis used baseline data from a random-

ized controlled trial of an adherence counseling interven-
tion; full details on the study protocols and procedures have 
been published elsewhere [9]. Participants were enrolled 

between January 2018 and July 2020. All study activities 
were conducted at APLA Health & Wellness, a community-
based and federally qualified health center providing HIV 
services in Los Angeles, California. Recruitment strategies 
included: community outreach at local events, social media 
posting, and internal recruitment of existing clients. Inclu-
sion criteria were: (1) being 18 years or older, (2) being 
Black/African American, (3) living with HIV, (4) having 
been prescribed ART for 6 months or higher, (5) having self-
reported difficulties with medication adherence, (6) open to 
utilizing electronic medication adherence device, and (7) 
being able to speak and write in English.

Participants completed 1.5-2 hours of quantitative assess-
ments utilizing Questionnaire Development Survey audio 
computer-assisted interview software (Lumina Corps) and 
received a Medication Event Monitoring System (MEMS) 
bottle cap (AARDEX, Inc.) for continuous HIV medication 
adherence monitoring. The study was approved by the insti-
tutional review board at RAND Corporation.

Measures

Sociodemographics

We assessed age (in years), time since HIV diagnosis (in 
years), birth-assigned sex (male, female), gender (male, 
female, transgender male/transgender man, transgender 
female/transgender woman, gender queer/gender noncon-
forming, different identity), race (American Indian, Native 
American, Alaskan Native, Asian/Asian American, Black/
African American, White/Caucasian, other), sexual ori-
entation (straight/heterosexual, gay/homosexual, lesbian/
homosexual woman, bisexual, not sure/in transition, some-
thing else), educational attainment (1st through 6th grade, 
7th through 11th grade, high school diploma or GED, 
some college, but no degree, college degree, some gradu-
ate coursework, but no degree, graduate degree), yearly 
income (I currently have no income, more than $0 but less 
than $10,000, $10,000-$20,000, $20,001-$30,000, $30,001-
$40,000, over $40,000) and employment status (employed 
and working 40 or more hours per week, employed working 
1–39 h per week, not employed and looking for work, not 
employed and not looking for work, retired, disabled and 
not able to work, student).

Social Marginalization

We assessed history of adult incarceration (yes/no), drug 
use in the previous month (yes/no), homelessness in the 
previous 12 months (yes/no), and current food insecurity 
(the count of responses other than “never” to, [1] how often 
participant worried whether food would run out before 
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getting money to buy more, [2] couldn’t afford to eat bal-
anced meals, [3] cut the size of meals or skip meals because 
there wasn’t enough money for food, or [4] did not eat for 
a whole day because there wasn’t enough money for food; 
operationalized as 0–1, 2, 3, or 4).

Unmet Needs

We measured unmet needs using ten questions assessing 
social services needs in the previous 6 months and, for each 
service needed, an additional question about whether the ser-
vice was received (e.g., “Did you need counseling or mental 
health treatment in the last 6 months?” and if “yes,” “Did 
you get counseling or mental health treatment in the last 6 
months?”). A participant reporting that a service was needed 
but not received was operationalized as an unmet need and 
was assigned the value ‘1,’ resulting in a total possible score 
of 0–10 unmet needs, which for analytic purposes was col-
lapsed to 0, 1, or at least 2 unmet needs. The domains of 
possible social needs assessed were: (1) mental health ser-
vices, (2) substance use treatment, (3) housing, (4) employ-
ment assistance, (5) transportation assistance, (6) food, (7) 
public benefit, (8) childcare, (9) medical case management, 
and (10) domestic violence services. To reduce the number 
of variables and improve the interpretability of any results, 
we created indicators of any unmet needs within three cat-
egories: subsistence needs (housing and food resources), 
health needs (counseling/mental health services), and basic 
benefits needs (employment, transportation, public benefits, 
and childcare resources).

ART Adherence

ART adherence was measured continuously from the base-
line to the 1-month follow-up period using MEMS (AAR-
DEX, Inc., Zurich, Switzerland). MEMS records the time 
and date when the medication bottle is opened, and data are 
automatically saved in the software to produce reports of 
daily medication-taking patterns. At the 1-month follow-up 
visit, MEMS data for each participant were downloaded. 
Participants also completed a questionnaire about how often 
they (1) opened the bottle without removing a dose, (2) took 
a dose from another source other than the MEMS bottle, 
and (3) removed more than one dose at a time from the bot-
tle over the past month. A continuous adherence measure 
(percentage of prescribed doses taken in the past month) 
was derived for the 30 days between baseline and 1-month 
follow-up, and this was adjusted based on responses to the 
questionnaire items listed above.

Data Analysis

Missing data for participant characteristics (not including 
unmet needs or adherence) were imputed to avoid potential 
bias; characteristics, other than time since HIV diagnosis, 
was missing for 0-2% of participants; time since HIV diag-
nosis was missing for 4%. We assessed the distribution (per-
centages) of all variables by the number and type of unmet 
needs. Bivariate and multivariable ordinal logistic regres-
sion models were constructed to examine the relationship 
between all variables and an increasing number of unmet 
needs. For all ordinal logistic regression models, a Score test 
was performed to confirm the proportional odds assumption 
was appropriate. Variables that were significant at p < .10 
in the bivariate models were retained in the multivariable 
model assessing this outcome. Bivariate and multivariable 
logistic regression models were constructed to examine the 
relationship between all variables and the different types of 
unmet needs (subsistence, health, and basic benefits). Vari-
ables that were significant at p < .10 in the bivariate models 
were retained in the multivariable model assessing these 
outcomes. To avoid issues with multicollinearity, if two 
variables that were significant at the bivariate level (p < .10) 
were highly correlated (r > .50) then only one was retained in 
the multivariable model. Lastly, we conducted multivariable 
linear and logistic regression models predicting ART adher-
ence for variables that had significant bivariate associations 
with ART adherence at p < .10. Because MEMS data were 
not available for all participants, nonresponse weights were 
derived to account for any bias that may be introduced by 
excluding participants without MEMS data. Weights were 
developed as the inverse of the predicted probability of hav-
ing MEMS baseline data from a logistic regression model 
including a variety of baseline characteristics. All analyses 
involving MEMS data used these weights; all other analyses 
are unweighted. Data were analyzed using SAS v9.4 (SAS 
Institute Inc., Cary, NC).

Results

Participant Socio-Demographic Characteristics and 
Correlations with Unmet Needs

Participants’ sociodemographic characteristics are provided 
in Table  1.  Almost a third (32%) of the sample reported 
having two or more unmet needs, more than a quarter (26%) 
had one unmet need, and 42% reported no unmet needs. 
Moreover, 33% of participants reported having unmet sub-
sistence needs, 27% reported having unmet health needs, 
and 35% reported having unmet basic benefits needs.
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Number of unmet needs
Total sam-
ple (N=304)

0 (n = 129, 
42.4%)

1 (n = 78, 
25.7%)

2+ (n = 97, 
31.9%)

Age (in years) (Mean (Standard deviation) 47.6 (12.5) 51.5 (11.3) 47.0 (12.9) 43.0 (12.0)
Time since HIV diagnosis (in years) (Mean 
(Standard deviation)

16.7 (9.7) 19.4 (8.9) 15.7 (10.0) 13.9 (9.7)

Sex (assigned at birth)
Male 247 (81.3%) 102 (79.1%) 65 (83.3%) 80 (82.5%)
Female 57 (18.7%) 27 (20.9%) 13 (16.7%) 17 (17.5%)
Gender
Cisgender male 231 (76.0%) 96 (74.4%) 61 (78.2%) 74 (76.3%)
Cisgender female 56 (18.4%) 27 (20.9%) 13 (16.7%) 16 (16.5%)
Other (Transgender/Queer) 17 (5.6%) 6 (4.7%) 4 (5.1%) 7 (7.2%)
Race
Black 248 (83.5%) 108 (86.4%) 68 (88.3%) 72 (75.8%)
Hispanic 30 (10.1%) 10 (8.0%) 4 (5.2%) 16 (16.8%)
Multiracial/Other 19 (6.4%) 7 (5.6%) 5 (6.5%) 7 (7.4%)
Sexual Orientation
Gay/Homosexual 175 (57.6%) 64 (49.6%) 46 (59.0%) 65 (67.0%)
Heterosexual 80 (26.3%) 43 (33.3%) 18 (23.1%) 19 (19.6%)
Bisexual/Other 49 (16.1%) 22 (17.1%) 14 (18.0%) 13 (13.4%)
Educational attainment
Less than high school 44 (14.5%) 15 (11.6%) 11 (14.1%) 18 (18.6%)
High school diploma/GED 88 (29.0%) 41 (31.8%) 23 (29.5%) 24 (24.7%)
Some college education 99 (32.6%) 47 (36.4%) 27 (34.6%) 25 (25.8%)
College degree or higher 73 (24.0%) 26 (20.2%) 17 (21.8%) 30 (30.9%)
Yearly income (in dollars)
No income 46 (15.4%) 10 (8.0%) 14 (18.0%) 22 (22.9%)
$1-$10,000 104 (34.8%) 42 (33.6%) 28 (35.9%) 34 (35.4%)
$10,000-$20,000 116 (38.8%) 57 (45.6%) 30 (38.5%) 29 (30.2%)
>$20,000 33 (11.0%) 16 (12.8%) 6 (7.7%) 11 (11.5%)
Marital status (Married)
Yes 33 (10.9%) 18 (14.1%) 4 (5.1%) 11 (11.3%)
No 270 (89.1%) 110 (85.9%) 74 (94.9%) 86 (88.7%)
Employment status
Employed 47 (15.5%) 16 (12.4%) 14 (18.0%) 17 (17.7%)
Not employed 256 (84.5%) 113 (87.6%) 64 (82.1%) 79 (82.3%)
History of incarceration
Yes 155 (51.0%) 57 (44.2%) 39 (50.0%) 59 (60.8%)
No 149 (49.0%) 72 (55.8%) 39 (50.0%) 38 (39.2%)
Drug Use (in previous month)
Yes 111 (36.9%) 37 (29.1%) 26 (33.3%) 48 (50.0%)
No 190 (63.1%) 90 (70.9%) 52 (66.7%) 48 (50.0%)
Homelessness in previous 12 months
Yes 122 (40.1%) 31 (24.0%) 33 (42.3%) 58 (59.8%)
No 182 (59.9%) 98 (76.0%) 45 (57.7%) 39 (40.2%)
Food Insecurity
0–1 81 (26.7%) 54 (42.2%) 22 (28.2%) 5 (5.2%)
2 32 (10.6%) 14 (10.9%) 10 (12.8%) 8 (8.3%)
3 67 (22.1%) 29 (22.7%) 18 (23.1%) 20 (20.6%)
4 123 (40.6%) 31 (24.2%) 28 (35.9%) 64 (66.0%)
ART Adherence 0.75 (0.25) 0.78 (0.24) 0.77 (0.18) 0.68 (0.27)

Table 1  Distribution of sociode-
mographic characteristics, social 
marginalization, and antiretro-
viral adherence by increasing 
number of unmet needs among 
Black people living with HIV in 
Los Angeles, CA (N = 304)

*=p < .05, **p < .01, ***p < .001
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Discussion

This study examined the prevalence and typology of unmet 
needs among a sample of Black PLHIV and the associa-
tion between unmet needs and ART adherence. We found 
a high prevalence of unmet needs with 32% of participants 
reporting having two or more unmet needs and 26% report-
ing having one unmet need. The most common unmet needs 
category was basic benefits needs (35%) followed by sub-
sistence needs (33%) and health needs (27%). The most sig-
nificant predictors of unmet needs included food insecurity, 
history of homelessness, and history of incarceration. Lastly, 
an increasing number of unmet needs and any unmet basic 
benefits needs were significantly associated with lower odds 
of ART medication adherence. These findings provide fur-
ther evidence linking the SDOH and social disenfranchise-
ment to ART medication adherence among Black PLHIV.

We found a high prevalence of food insecurity in the pre-
vious 12 months in the sample and food insecurity was a 
significant predictor of both the increasing number of unmet 
needs and all types of unmet needs (subsistence, health, 
and basic benefits) in the previous 6 months. This finding 
is consistent with previous studies that have found sexual 
and gender minority individuals are more likely than het-
erosexual individuals to experience food insecurity [10–13]. 
Additionally, prior research has established a bidirectional 
relationship between food insecurity and risk for HIV acqui-
sition and disease progression, through other factors such as 
nutritional, mental health, and behavioral pathways at vari-
ous levels (individual, household, community) [14, 15]. It 
has been hypothesized that food insecurity among sexual 
and gender minority populations can be attributed to struc-
tural stigma and discrimination that serve as roadblocks to 
employment, housing, social support, and other subsistence 
life necessities [12]. A review article found that food inse-
curity is a major barrier to HIV antiretroviral medication 
adherence among PLHIV [16].

Public health interventions must prioritize addressing 
food insecurity among PLHIV. A recently published ran-
domized controlled trial (RCT) addressing food insecurity 
through peer nutritional counseling, urban gardening, and a 
cooking workshop among PLHIV in the Dominican Repub-
lic found a significant reduction in detectable HIV viral load 
and missed clinic appointments, and an increase in ART 
adherence among participants in the treatment group [17]. 
An example of a possible intervention prototype is a part-
nership between a community-based clinic and a local food 
bank conducted in Massachusetts to address food insecurity 
as a result of the coronavirus pandemic, which provided 384 
recipients with food monthly for 10 months [18]. While this 
intervention did not report on health-specific outcomes, it 

Both age and time since HIV diagnosis were significantly 
associated at p < .10 with all four unmet needs outcomes, 
but they are highly correlated (r = .66). To avoid multicol-
linearity issues, only the ‘time since HIV diagnosis’ variable 
was retained in multivariable models since this variable is 
more relevant to this analysis. Similarly, both sex and gen-
der were associated with unmet basic benefits needs; only 
sex was retained for the multivariable model.

For the multivariable model for the overall number of 
unmet needs, the Score test was non-significant (χ2

18 = 18.4, 
p = .43), indicating that the proportional odds assumption 
was adequately met.

Multivariable models indicated several socio-demo-
graphic characteristics were associated with an increasing 
number of unmet needs. Specifically, time since HIV diag-
nosis (OR 0.97; 95% CI: 0.95-1.00) and having food inse-
curity [3 compared to 0–1 (OR 2.62; 95% CI: 1.31–5.23) 
& 4 compared to 0–1 (OR 5.03; 95% CI: 2.59–9.76)] were 
the only statistically significant predictor variable of over-
all number of unmet needs (Table 2). Moreover, time since 
HIV diagnosis (OR 0.96; 95% CI: 0.93–0.99), experienc-
ing homelessness in the previous year (OR 2.99; 95% CI: 
1.63–5.47) and having food insecurity [3 compared to 0–1 
(OR 3.39; 95% CI: 1.30–8.86) & 4 compared to 0–1 (OR 
5.63; 95% CI: 2.27–13.98)] were the only statistically sig-
nificant predictors of unmet subsistence needs; being of 
Hispanic ethnicity (OR 2.26; 95% CI: 1.02–4.98), having 
a history of incarceration (OR 1.85; 95% CI: 1.07–3.18), 
and having food insecurity [2 compared to 0–1 (OR 2.82; 
95% CI: 1.04–7.64 & 4 compared to 0–1 (OR 2.40; 95% CI: 
1.11–5.22)] were the only statistically significant predictors 
of unmet health needs; and food insecurity [2 compared to 
0–1 (OR 3.01; 95% CI: 1.08–8.35, 3 compared to 0–1 (OR 
2.90; 95% CI: 1.20–7.04) & 4 compared to 0–1 (OR 7.07; 
95% CI: 3.07–16.3)] were the only statistically significant 
predictors of unmet basic benefits needs (Table 3).

Association of Unmet Needs with Adherence

In the bivariate models, having a greater number of unmet 
needs and having any unmet basic benefits needs were asso-
ciated with lower ART adherence. In multivariable models, 
reporting two or more unmet needs (b [se] = -0.09 [0.05], 
p = .04) and identifying as bisexual/other (b [se] = -0.11 
[0.06], p = .046), were the only statistically significant pre-
dictors of lower ART adherence.
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Table 2  Unadjusted and adjusted associations between sociodemographic characteristics, social marginalization, and antiretroviral adherence and 
increasing number of unmet needs among Black people living with HIV in Los Angeles, CA (N = 304)

Ordered logistic regression for increasing number 
of unmet needs
Unadjusted logistic regression Adjusted logis-

tic regression
Age (in years)  0.96 (0.94–0.97)***
Time since HIV diagnosis (in years) 0.95 (0.93-98)*** 0.97 

(0.95-1.00)*
Sex (assigned at birth)
Male Ref
Female 0.82 (0.48–1.41)
Gender
Cisgender male Ref
Cisgender female 0.80 (0.46–1.37)
Other (Transgender/Queer) 1.40 (0.56–3.47)
Race
Black Ref Ref
Hispanic 2.40 (1.19–4.85)* 1.33 (0.62–2.87)
Multiracial/Other 1.39 (0.59–3.28) 1.25 (0.48–3.27)
Sexual Orientation
Gay/Homosexual 1.98 (1.20–3.27)** 1.59 (0.92–2.76)
Heterosexual Ref Ref
Bisexual/Other 1.33 (0.68–2.59) 1.19 (0.58–2.43)
Educational attainment
Less than high school Ref
High school diploma/GED 0.57 (0.29–1.11) 0.67 (0.32–1.40)
Some college education 0.54 (0.28–1.04) 0.53 (0.26–1.10)
College degree or higher 0.97 (0.49–1.94) 0.84 (0.38–1.84)
Yearly income (in dollars)
No income Ref Ref
$1-$10,000 0.48 (0.25–0.92)* 0.62 (0.31–1.24)
$10,000-$20,000 0.34 (0.18–0.64)** 0.68 (0.33–1.42)
>$20,000 0.38 (0.17–0.88)* 0.65 (0.25–1.71)
Marital status (Married)
Yes 0.71 (0.36–1.40)
No Ref
Employment status
Employed 1.39 (0.78–2.48)
Not employed Ref
History of incarceration
Yes 1.68 (1.11–2.56)* 1.51 (0.95–2.41)
No Ref Ref
Drug Use (in previous month)
Yes 2.02 (1.30–3.12)** 1.19 (0.73–1.94)
No Ref Ref
Homelessness in previous 12 months
Yes 3.37 (2.17–5.25)*** 1.34 (0.79–2.29)
No Ref
Food Insecurity
0–1 Ref Ref
2 2.55 (1.16–5.60)* 2.25 (0.99–5.11)
3 3.00 (1.58–5.70)*** 2.62 

(1.31–5.23)**
4 7.57 (4.22–13.60)*** 5.03 

(2.59–9.76)***
*=p < .05, **p < .01, ***p < .001. Note: The estimates in the adjusted model are adjusted for all the other terms presented
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Type of unmet needs
Subsistence needs Health needs Basic benefits Needs
Unadjusted OR Adjusted OR Unadjusted OR Adjusted 

OR
Unadjusted OR Adjusted OR

Age (in years) 0.94 
(0.92–0.96)***

0.98 (0.96-1.00) 0.95 
(0.93–0.97)***

Time since HIV diagnosis 
(in years)

0.94 
(0.91–0.96)***

0.96 
(0.93–0.99)*

0.97 (0.95-1.00) 0.98 
(0.95–1.01)

0.96 
(0.93–0.98)***

0.97 (0.95-1.00)

Sex (assigned at birth)
Male Ref Ref Ref Ref
Female 1.03 (0.56–1.89) 1.17 (0.62–2.20) 0.55 (0.29–1.06) 0.88 (0.33–2.33)
Gender
Cisgender male Ref Ref Ref
Cisgender female 1.05 (0.57–1.94) 1.30 (0.68–2.47) 0.52 (0.26–1.02)
Other (Transgender/Queer 0.85 (0.29–2.50) 2.65 (0.98–7.19) 1.53 (0.57–4.11)
Race
Black Ref Ref Ref Ref
Hispanic 1.57 (0.73–3.36) 3.03 

(1.42–6.49)**
2.26 
(1.02–4.98)*

2.16 (1.02–4.58)*

Multiracial/Other 1.27 (0.48–3.34) 2.35 (0.90–6.12) 1.97 
(0.70–5.51)

0.93 (0.34–2.54)

Sexual Orientation
Gay/Homosexual 1.66 (0.93–2.98) 1.50 (0.81–2.77) 2.14 (1.18–3.89)* 1.63 (0.67–3.98)
Heterosexual Ref Ref Ref Ref
Bisexual/Other 1.12 (0.51–2.49) 1.12 (0.48–2.58) 1.71 (0.78–3.73) 1.64 (0.61–4.40)
Educational attainment
Less than high school Ref Ref Ref
High school diploma/GED 0.79 (0.37–1.65) 0.55 (0.25–1.20) 0.54 (0.25–1.16)
Some college education 0.46 (0.22–0.99)* 0.62 (0.29–1.33) 0.72 (0.35–1.50)
College degree or higher 0.85 (0.39–1.82) 0.66 (0.30–1.47) 1.07 (0.55–2.28)
Yearly income (in dollars)
No income Ref Ref Ref Ref Ref
$1-$10,000 0.45 (0.22–0.90)* 0.60 (0.27–1.33) 0.61 (0.29–1.25) 0.39 

(0.19–0.79)**
0.48 (0.23–1.04)

$10,000-$20,000 0.32 (0.16–0.64)** 0.81 (0.35–1.86) 0.47 
(0.22–0.97)*

0.30 
(0.15–0.61)***

0.59 (0.27–1.31)

>$20,000 0.44 (0.17–1.10) 0.67 (0.21–2.16) 0.48 (0.18–1.29) 0.37 (0.15–0.93)* 0.57 (0.21–1.60)
Marital status (Married)
Yes 0.73 (0.32–1.63) 1.16 (0.53–2.56) 0.91 (0.42–1.96)
No Ref Ref Ref
Employment status
Employed 2.04 (1.09–3.85)* 2.17 (0.95–4.93) 0.89 (0.44–1.82) 1.34 (0.71–2.54)
Not employed Ref Ref Ref Ref
History of incarceration
Yes 1.43 (0.89–2.32) 2.06 

(1.23–3.47)**
1.85 
(1.07–3.18)*

1.12 (0.70–1.80)

No Ref Ref Red Ref
Drug Use (in previous 
month)
Yes 1.62 (0.99–2.65) 1.03 (0.58–1.83) 1.85 

(1.11–3.10)*
1.35 
(0.77–2.35)

1.87 (1.15–3.04)* 1.22 (0.71–2.10)

No Ref Ref Ref Ref Ref Ref
Homelessness in previous 
12 months

Table 3  Unadjusted and adjusted associations between sociodemographic characteristics, social marginalization, and antiretroviral adherence and 
type of unmet needs among Black people living with HIV in Los Angeles, CA (N = 304)
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structural racism, thorough inequitable access to life neces-
sities, impacts health outcomes for Black people in the U.S. 
[25]. Experience of homophobia can also be another major 
barrier to treatment adherence. A recently published meta-
analysis of sexual minority men found that experiencing 
homophobia was associated with poorer HIV care outcomes 
[26]. Lastly, HIV stigma has been demonstrated to impede 
adherence to ARTs [27]. Taken together, the overlaying of 
structural racism, homophobia, and HIV stigma are mutu-
ally reinforcing structural systems that can impede optimal 
engagement in HIV care. Interventions aimed at improv-
ing HIV care outcomes, especially among racial and sexual 
minority communities, should be informed by these fac-
tors and, if possible, be designed to address these structural 
systems.

Our findings should be interpreted in the context of some 
study limitations. The study utilized convenience sampling, 
limiting our ability to generalize study findings to partici-
pants not represented in this sample. Also, the self-reported 
nature of the participant responses, especially related to 
SDOH, might be underestimated due to desirability bias and 
participants’ discomfort with disclosing social needs. Addi-
tionally, while the current analysis utilized baseline data, the 
original study was designed as a RCT, which might select 
for a specific type of participant that might not be repre-
sentative of other Black PLHIV. Lastly, we included food 
insecurity and homelessness as predictors of unmet needs 
when it is plausible that they can also be operationalized 
as unmet needs and could function as dependent variables. 
While there were some limitations, it is vital to also high-
light study strengths, which included utilizing a longitudinal 
study design, and objectively and electronically measuring 
ART medication adherence.

can be adapted and tailored to the needs of PLHIV, includ-
ing possible effects on unmet needs and HIV care outcomes.

We found that a higher number of unmet needs (related 
to housing, psychosocial health, employment assistance, 
transportation, public benefits, childcare, and medical case 
management) and basic benefits needs specifically were 
associated with lower ART adherence. This finding is in line 
with previous studies that have shown that lack of access to 
basic resources negatively impacts ART adherence in PLHIV 
[8, 19–21]. Our results suggest that addressing unmet needs 
may help to improve ART adherence among Black PLHIV 
in the U.S., a group that has been historically marginalized 
and continue to experience structural discrimination that 
results in economic disenfranchisement and social vulner-
ability. Addressing SDOH in conjunction with the delivery 
of HIV care services might remove barriers to ART adher-
ence and improve HIV care continuum outcomes. An inter-
vention that provided immediate housing for homeless and 
unstably housed PLHIV found an improvement in access 
to transportation, public benefits, and childcare resources. 
mental health [22]. Another RCT that provided peer naviga-
tion services for PLHIV recently released from jail found 
that the program prevented expected declines in HIV viral 
load suppression that was observed in the standard of care 
group [23, 24].

The role of structural racism, homophobia, and HIV 
stigma must be underscored in the conceptualization of our 
study findings. As noted earlier, intersecting structures of 
oppression and disenfranchisement are the root causes of 
suboptimal access and utilization of HIV prevention and 
care services among Black people in the U.S. Our find-
ing of unmet—especially housing, transportation, pub-
lic benefits, and childcare—being associated with lower 
ART medication adherence, is a poignant example of how 

Type of unmet needs
Subsistence needs Health needs Basic benefits Needs
Unadjusted OR Adjusted OR Unadjusted OR Adjusted 

OR
Unadjusted OR Adjusted OR

Yes 5.50 
(3.27–9.24)***

2.99 
(1.63–5.47)***

1.47 (0.89–2.45) 2.24 
(1.38–3.63)**

0.94 (0.51–1.72)

No Ref Ref Ref Ref Ref
Food Insecurity
0–1 Ref Ref Ref Ref Ref Ref
2 2.92 (0.99–8.60) 3.09 (0.98–9.72) 3.18 

(1.21–8.34)*
2.82 
(1.04–7.64)*

3.09 (1.14–8.35)* 3.01 (1.08–8.35)*

3 4.17 (1.70–10.2)** 3.39 
(1.30–8.86)*

2.71 
(1.19–6.17)*

2.28 
(0.97–5.37)

3.02 (1.30–7.03)* 2.90 (1.20–7.04)*

4 9.58 
(4.26–21.6)***

5.63 
(2.27–13.98)***

3.18 
(1.52–6.66)**

2.40 
(1.11–5.22)*

8.22 
(3.88–17.42)***

7.07 
(3.07–16.30)***

*=p < .05, **p < .01, ***p < .001. Note: The estimates in the adjusted model are adjusted for all the other terms presented

Table 3  (continued) 
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8.	 Menza TW et al. Social determinants of health and care outcomes 
among people with HIV in the United States. Open Forum Infec-
tious Diseases. 2021.Oxford University Press US.

9.	 Bogart LM et al. Randomized Controlled Trial of Rise, A Com-
munity-Based Culturally Congruent Counseling Intervention to 
Support Antiretroviral Therapy Adherence Among Black/African 
American Adults Living with HIV AIDS and Behavior, 2022: 
p. 1–14.

10.	 Testa A, Jackson DB. Sexual orientation and food insecurity: 
findings from the New York City Community Health Survey. 
Public Health Nutr. 2021;24(17):5657–62.

11.	 Patterson JG, Russomanno J, Jabson JM, Tree. Sexual orienta-
tion disparities in food insecurity and food assistance use in US 
adult women: National Health and Nutrition Examination Survey, 
2005–2014. BMC Public Health. 2020;20(1):1–11.

12.	 Gibb JK, et al. Sexual orientation–based disparities in food secu-
rity among adults in the United States: results from the 2003–
2016 NHANES. Am J Clin Nutr. 2021;114(6):2006–16.

13.	 Han B, Hernandez DC. Sexual Orientation and Food Hardship: 
National Survey of Family Growth, 2011–2019 Public Health 
Reports, 2022: p. 00333549221091784.

14.	 Weiser SD, et al. Conceptual framework for understanding the 
bidirectional links between food insecurity and HIV/AIDS. Am J 
Clin Nutr. 2011;94(6):1729S–39.

15.	 Anema A, et al. Food insecurity and HIV/AIDS: current knowl-
edge, gaps, and research priorities. Curr HIV/AIDS Rep. 
2009;6(4):224–31.

16.	 Young S, et al. A review of the role of food insecurity in adher-
ence to care and treatment among adult and pediatric populations 
living with HIV and AIDS. AIDS Behav. 2014;18(5):505–15.

17.	 Derose KP et al. Preliminary Effects of an Urban Gardens and 
Peer Nutritional Counseling Intervention on HIV Treatment 
Adherence and Detectable Viral Load Among People with HIV 
and Food Insecurity: Evidence from a Pilot Cluster Randomized 
Controlled Trial in the Dominican Republic AIDS and Behavior, 
2022: p. 1–11.

18.	 Mirsky JB, et al. Massachusetts General Hospital Revere Food 
Pantry: addressing hunger and health at an academic medical 
center community clinic. In Healthcare. Elsevier; 2021.

19.	 Cornelius T, et al. Impact of food, housing, and transportation 
insecurity on ART adherence: a hierarchical resources approach. 
AIDS Care. 2017;29(4):449–57.

20.	 Bradley EL, et al. Psychological and social determinants of 
health, antiretroviral therapy (ART) adherence, and viral sup-
pression among HIV-positive black women in care. AIDS Care. 
2019;31(8):932–41.

21.	 Aidala AA, et al. Housing status, medical care, and health out-
comes among people living with HIV/AIDS: a systematic review. 
Am J Public Health. 2016;106(1):e1–e23.

22.	 Wolitski RJ, et al. Randomized trial of the effects of hous-
ing assistance on the health and risk behaviors of homeless 
and unstably housed people living with HIV. AIDS Behav. 
2010;14(3):493–503.

23.	 Cunningham WE, et al. Effectiveness of a peer navigation inter-
vention to sustain viral suppression among HIV-positive men and 
transgender women released from jail: the LINK LA randomized 
clinical trial. JAMA Intern Med. 2018;178(4):542–53.

24.	 Towe VL, et al. A randomized controlled trial of a rapid re-hous-
ing intervention for homeless persons living with HIV/AIDS: 
impact on housing and HIV medical outcomes. AIDS Behav. 
2019;23(9):2315–25.

25.	 Bailey ZD, et al. Structural racism and health inequi-
ties in the USA: evidence and interventions. The lancet. 
2017;389(10077):1453–63.

Conclusion

We found that experiences of unmet needs were associated 
with lower adherence to ART among Black PLHIV. Pub-
lic health programs and interventions aimed at improving 
HIV medication adherence among PLHIV must ensure that 
life necessities (related to housing, psychosocial health, 
employment assistance, transportation, public benefits, 
childcare, and medical case management) are assessed and 
clients who are in need are referred to the appropriate social 
service agencies. Additionally, these clients should be fol-
lowed up with to ensure these needs were met adequately. 
Future research should investigate the impact of an inter-
vention that provides the basic necessitates described above 
on ART medication adherence and general quality of life 
for PLHIV.
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