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Abstract
Women Living with HIV (WLHIV) who use substances face stigma related to HIV and substance use (SU). The relation-
ship between the intersection of these stigmas and adherence to antiretroviral therapy (ART), as well as the underlying 
mechanisms, remains poorly understood. This study aimed to examine the association between intersectional HIV and SU 
stigma and ART adherence, while also exploring the potential role of depression and fear of negative evaluation (FNE) by 
other people in explaining this association. We analyzed data from 409 WLHIV collected between April 2016 and April 
2017, Using Multidimensional Latent Class Item Response Theory analysis. We identified five subgroups (i.e., latent classes 
[C]) of WLHIV with different combinations of experienced SU and HIV stigma levels: (C1) low HIV and SU stigma; (C2) 
moderate SU stigma; (C3) higher HIV and lower SU stigma; (C4) moderate HIV and high SU stigma; and (C5) high HIV 
and moderate SU stigma. Medication adherence differed significantly among these classes. Women in the class with moder-
ate HIV and high SU stigma had lower adherence than other classes. A serial mediation analysis suggested that FNE and 
depression symptoms are mechanisms that contribute to explaining the differences in ART adherence among WLHIV who 
experience different combinations of intersectional HIV and SU stigma. We suggest that FNE is a key intervention target 
to attenuate the effect of intersectional stigma on depression symptoms and ART adherence, and ultimately improve health 
outcomes among WLHIV.
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Introduction

Efforts are needed to address rising substance use (SU) 
and disparities in HIV treatment outcomes, ensuring health 
equity in HIV care for people living with HIV (PLWH) 
who use drugs. Adherence to anti-retroviral therapy (ART) 
is crucial for optimal health. PLWH who use drugs have 
lower ART adherence rates [1–3], leading to poorer HIV-
related outcomes, including failure to achieve virologic sup-
pression and increased mortality [4–6]. Women living with 
HIV (WLHIV) who use drugs face greater vulnerability and 
worse HIV care outcomes than men. They are less likely to 

consistently engage in HIV care, adhere to ART, and achieve 
viral suppression [7, 8]. However, PLWH who engage in 
substance use but adhere to HIV care and ART can achieve 
viral suppression, reducing mortality [9, 10] and ART resist-
ance [10, 11].

Stigma encompasses negative attitudes towards individu-
als, groups, or conditions, leading to social exclusion and 
unfair treatment, creating barriers to full societal partici-
pation [12]. The stigma process involves labeling, negative 
evaluation, and subsequent loss of social status, discrimina-
tion, and prejudice [13]. Stigma takes various forms: inter-
nalized stigma, endorsing negative stereotypes towards one's 
own group; anticipated stigma, expecting future discrimina-
tion; and experienced stigma, actual acts of discrimination, 
stereotyping, or prejudice from others. This study focuses 
on the impact of experienced stigma related to HIV and SU.
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All forms of HIV-related stigma negatively impact the 
HIV continuum of care [14–18]. A meta-analysis of 63 
studies suggests that HIV stigma is significantly associated 
with higher rates of depression, lower adherence to ART 
medications, reduced healthcare utilization, and decreased 
social support [19]. A systematic review of 23 studies found 
that HIV stigma affects adherence through increased vulner-
ability to mental health issues, decreased self-efficacy, and 
concerns about inadvertent disclosure of HIV status [20].

Some WLHIV also face stigma related to drug use or 
perceived drug use. SU related stigma refers to stigma based 
on one’s presumed status as a person who uses drugs. SU-
related stigma has been identified as a critical barrier to 
addressing the current SU-related epidemic [21]. SU disor-
ders are highly stigmatized, potentially even more than HIV 
[22]. Moral judgments, perceiving drug users as morally 
weak or engaging in deviant behavior, further contribute to 
this stigma. Fear of judgment and discrimination prevents 
individuals from seeking treatment and support, exacerbat-
ing the negative health consequences and hindering rehabili-
tation [23–25]. Limited research has explored the relation-
ship between SU stigma and ART adherence. studies suggest 
that higher levels of experienced SU-related stigma are 
associated with lower ART adherence [26]. Understanding 
the mechanisms through which SU and HIV-related stigma 
affect care retention and medication adherence is urgently 
needed for this vulnerable population.

Intersectionality and Intersectional Stigma

Intersectionality recognizes how different aspects of social 
identity, such as race, gender, class, sexual orientation, and 
disability, intersect and influence one another, leading to 
unique experiences of advantage or disadvantage [27]. An 
intersectional approach is necessary to understand the com-
bined impact of multiple stigmatized identities, known as 
intersectional stigma, which results in reduced access to 
power and opportunities. Intersectionality acknowledges that 
oppression or privilege is not solely determined by a single 
aspect of identity but arises from the complex interplay of 
various social categories [27]. For instance, a black woman 
may face discrimination that differs from that experienced 
by a white woman or a black man, as her experiences are 
shaped by the intersection of race and gender.

The intersection of experienced HIV- and SU-related stig-
mas can create unique intersectional profiles of social exclu-
sion and marginalization experiences, which may exacerbate 
social and health inequalities. Limited knowledge exists 
on the impact of intersectional experienced stigma on the 
treatment cascade for substance using WLHIV. Research on 
intersectional stigma experienced by women who use drugs 
have found links to sexual practices that elevate HIV and STI 

exposure and lack of health care, harm reduction, and HIV 
treatment utilization [28–31]. While little research examines 
experienced SU-related stigma among PLWH, Earnshaw 
et al. [32] found that high internalized SU-related stigma 
moderated the association between internalized HIV stigma 
and depression symptoms [32]. In other studies, SU-related 
stigma has been linked to limited care access and suboptimal 
ART adherence, while HIV stigma was not [33, 34]. Simi-
larly, others have found that missed appointments among 
MSM with HIV were associated with SU-related stigma, but 
not with HIV or sexual orientation stigma [35].

Stigma and Fear of Negative Evaluation

Fear of negative evaluation by other people involves a 
general concern about unfavorable assessments from oth-
ers, avoiding evaluation situations, and an anticipation of 
negative evaluation from others [36]. Those with high fear 
of negative evaluation worry about losing social accept-
ance and seek favorable evaluations from others. Previous 
research links sensitivity to evaluation as a generalized trait 
with physiological responses that may affect HIV progres-
sion [37]. Cortisol responses are amplified among those 
more sensitive to negative appraisal and they have shorter 
durations to critically low CD4, AIDS diagnosis, and HIV-
related death [38, 39]. Stigma may amplify generalized 
fear of negative evaluation and heightened awareness of 
societal biases towards PLWH. Studies that have elucidated 
the relationship between stigma, fear of negative evalua-
tion, and ART adherence are scarce. One study found that 
fear of negative evaluation and attachment-related anxiety 
may increase vulnerability to internalizing stigma among 
PLWH [40].

Stigma, Depression, Fear of Negative 
Evaluation, and ART Adherence

HIV-related stigma leads to emotional and mental dis-
tress and depression symptoms [18, 19]. Depression may 
mediate the relationship between HIV-related stigma and 
medication adherence [16, 17, 41–43]. The few studies that 
have examined the impact of SU-related stigma on mental 
health outcomes consistently suggest an association between 
SU-related stigma and depression [44, 45]. Furthermore, 
research also links depression to fear of negative evalua-
tion [46–49]. Thus, we propose that stigma's impact on ART 
non-adherence is mediated by fear of negative evaluation 
and depression symptoms sequentially. By understanding 
these complex pathways, we can gain insight into the mecha-
nisms through which stigma affects ART non-adherence, 
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providing valuable knowledge for developing interventions 
to address this issue.

Quantitative Approaches to Investigate 
Intersectionality

Intersectional stigma research has emphasized the impor-
tance of understanding how marginalized identities and 
corresponding inequities intersect to impact the health of 
PLWH [50–52]. We suggest that a good method to analyze 
intersectional stigma is Multidimensional Latent Class Item 
Response Analysis (MLCIRT), a person-centered statisti-
cal approach. MLCIRT simultaneously evaluates construct 
measurement properties and identifies groups with similar 
experienced stigma levels. It considers the unique contribu-
tion of each item and accounts for measurement error, result-
ing in more accurate estimations of underlying constructs. 
To date, no study has used MLCIRT or more generally latent 
class analysis to examine the intersection of experienced 
HIV and SU stigma and association to ART adherence. We 
propose that fear of negative social evaluation and depres-
sion symptoms are important mediating mechanisms in the 
relationship between intersectional experienced stigma and 
lower ART adherence.

Methods

Participants and Procedures

Participants (N = 409) were WLHIV in the Women’s Adher-
ence and Visit Engagement (WAVE) sub-study of the Wom-
en’s Interagency HIV Study (WIHS). Women were enrolled 
in the WAVE at four WIHS sites: Birmingham, Alabama; 
Jackson, Mississippi; Atlanta, Georgia; and San Francisco, 
California. Participants provided written informed consent, 
and study procedures were approved by the WIHS Execu-
tive Committee and the Institutional Review Boards at each 
participating site. All procedures were in accordance with 
the ethical standards of the responsible committee on human 
experimentation (institutional and national) and with the 
Helsinki Declaration of 1975, as revised in 2000. Data was 
collected between April 2016 and April 2017.

Intersectional HIV and Substance Use Stigmas

The experienced HIV-related stigma measure included 12 
items adapted from the Earnshaw et al. HIV stigma mecha-
nisms scale [53]. These items measure experienced HIV-
related experienced stigma from 4 sources: the general com-
munity, family members, healthcare workers, and sexual 
partners. Cronbach’s alpha for this scale was 0.92.

To measure experienced SU-related experienced stigma, 
we adapted the same HIV stigma mechanisms scale [53] to 
ask 9 questions regarding SU-related stigma. These items 
mirrored those in the HIV stigma scale, minus questions 
regarding sexual partners. Our aim was to have parallel SU 
and HIV stigma measures. Cronbach’s alpha for this meas-
ure was 0.91. MLCIRT was then used to identify different 
combinations of SU and HIV experienced stigma and create 
intersectional stigma profiles.

Fear of Negative Evaluation by Others

Fear of negative evaluation is assessed with a validated 
12-item measure [54]. Eight items are positively keyed 
(straightforward wording) reflecting higher levels of fear of 
negative evaluation (e.g., “I worry about what other people 
will think of me when I know it doesn't make any differ-
ence”), while four are negatively keyed (reverse scored, e.g., 
“I am unconcerned even if I know people are forming an 
unfavorable impression of me”). Previous studies suggested 
that the four reverse-coded items do not load onto the same 
latent factor as the remaining items [55]. We performed a 
confirmatory factor analysis (see appendix) and found this 
to be true in our sample. The factor loadings of the reverse-
coded items ranged from 0.14 to 0.212. The internal reli-
ability of the scale slightly improved when the reverse-coded 
items were removed (from 0.93 to 0.96). Therefore, we cal-
culated the total fear of negative evaluation score using only 
the straightforwardly worded items.

Depression Symptoms

Depression symptoms were assessed using the 20 item 
Center for Epidemiological Studies-Depression Scale (CES-
D) [56]. We summed the responses to the items to create 
a score ranging from 0–60, with higher scores indicating 
greater severity of depression. Internal reliability was 0.95.

Antiretroviral Therapy (ART) Adherence

ART adherence was evaluated using a 3 item self-report 
measure consisting of the following three items, (1) In the 
last 30 days, on how many days did you miss at least one 
dose of any of your HIV medicines?; (2) In the last 30 days, 
how good a job did you do at taking your HIV medicines 
in the way that you were supposed to?, and (3) In the last 
30 days how often did you take your HIV medicines in the 
way that you were supposed to? We created a total adherence 
score ranging from 0 to 100% using the algorithm suggested 
by Wilson et al. [57].
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Sociodemographic Characteristics

Sociodemographic characteristics included age, race (white, 
African American/Black, other), income ($12,000 or less, 
$12,001–24,000, $24,001–36,000, $36,001 or more), and 
education (< High school/GED, High school/GED, Some 
college/Associate, College and above).

Substance Use (SU)

Participants were asked to self-report drug and alcohol use. 
SU in this paper is defined as current or past use of the fol-
lowing drugs: alcohol (≥ 7 per week), powder cocaine, crack 
cocaine, heroin, methamphetamine, and/or marijuana use 
(current or none). Participants also reported current or past 
intravenous drug use. Current use is defined as use in the last 
3 months; past use is defined using the drug at some point, 
but not in the last 3 months.

Data Analysis Plan

We used Latent Gold (Version 6.0.0.21341) and R Studio 
(Version 1.4.1717) to perform statistical analyses. Descrip-
tive statistics included mean and standard deviation for con-
tinuous variables, count and percentage for categorical vari-
ables, and median and interquartile range (IQR) for ordinal 
variables. We used the R psych package to calculate Cron-
bach’s α to estimate the internal reliability of measures [58].

We used MLCIRT to identify subgroups of participants 
with different combinations of SU and HIV experienced 
stigma. We modeled experienced stigmas as standardized 
latent traits, with mean = 0 and SD = 1. To determine the 
optimal number of subgroups (i.e., latent classes), we esti-
mated a set of nested models (i.e., from 2- to 6-class models) 
and compared their fit indices, entropy, and interpretabil-
ity. Fit indices included: Bayesian Information Criterion 
(BIC), sample adjusted BIC (SABIC), Akaike Information 
Criterion (AIC), and Vuong-Lo-Mendell-Rubin (VLMR) 
likelihood ratio test [59, 60]. Entropy is an estimate of 

accuracy with which a set of indicators (i.e., latent traits 
and items) define the latent classes, with values closer to 
1.00 and greater than 0.8 indicating optimal and acceptable 
accuracy, respectively. Interpretability consists in comparing 
new information produced by N-class with N(-1)-class mod-
els. For example, when comparing 3- and 2-class models, 
we examined whether the additional class provides signifi-
cant information. We also inspected the size of each class to 
determine the number of classes [59].

We tested the association between intersectional expe-
rienced stigma classes and distal outcomes using a 2-step 
approach [10]. The first step consisted of estimating the 
latent class measurement (i.e., combination of intersec-
tional experienced stigmas based on latent traits). The sec-
ond step tested the association between the log densities of 
the latent classes identified in step 1 and distal outcomes, 
whether categorical, ordinal, or continuous. Log densities 
express the latent class membership probability. The class 
with the lowest levels of experienced stigma was used as 
the reference group. Once we identified the number of 
classes (step 1), we tested the association between the 
latent classes (log densities) and distal outcomes, indi-
vidually and within the same model to examine media-
tion. For example, first we tested differences in adherence 
levels among the latent classes. Second, we examined dif-
ferences in depression symptoms among latent classes. 
Third, we explored differences in fear of negative evalu-
ation among latent classes. Finally, we tested the mediat-
ing paths illustrated in the model in Fig. 1. We tested the 
individual mediating effect of fear of negative evaluation 
and depression in the relationship between intersectional 
experienced stigma and ART adherence. Furthermore, we 
tested the hypothesis of a serial mediation through which 
intersectional experienced stigma leads to increased fear 
of negative evaluation, which leads to higher depression 
symptoms, which ultimately affect ART adherence. In 
addition to testing differences between a reference group 
and the other groups, the 2-step approach also estimates 
post-hoc pairwise differences. All models were adjusted 

Fig. 1  Serial Mediation Model 
of the Relationship between 
Experienced Intersectional 
Stigma Profiles and ART 
Adherence with fear of negative 
evaluation (M1) and Depres-
sion Symptom Severity (M2) as 
serial mediators
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for the covariates (i.e., sociodemographic characteristics). 
We used non-parametric bootstrapping to estimate 95% 
confidence intervals for all model parameters. Missing 
data were accounted for using full information maximum 
likelihood (FIML) implemented in Latent Gold.

Results

Sample Characteristics

Sociodemographic, clinical, and substance use charac-
teristics of the sample are shown in Table 1. Participants 
(N = 409) had a mean age of 51.48 years (SD = 9.45), and 
the majority reported an annual income exceeding $12,000 
(51.4%) and a high school education (71.1%). Based on 
participants' marital status, 34.9% were previously mar-
ried, 38.4% were single, and 26.7% were either married 
or in a relationship. Racial demographics indicated a pre-
dominantly Black/African American composition (80.0%). 
Participants self-reported mean levels of adherence equal 
to 88.27 (SD = 17.00), depression symptoms equal to 13.19 
(SD = 11.76) and fear of negative evaluation equal to 13.45 
(SD = 9.30). In terms of substance use, marijuana emerged 
as the most prevalent drug (38.9%), followed by crack 
cocaine (11.7%) and heroin (1.7%). A subset of participants 
reported current problematic alcohol use, with 11.0% con-
suming seven or more drinks per week.

Intersectional Experienced Stigma: 
Multidimensional Latent Class Item Response 
Theory

We compared the fit indices of five nested models with an 
increasing number of classes, from two to six (Table 2). Based 
on the BIC, AIC, and SABIC, the 6-class model showed opti-
mal fit although one of the six classes consisted only of 18 
participants. Furthermore, the comparison between the 6- and 
5-class model based on the VLMR test was non-significant 
(p = 0.057), thus we selected the 5-class model.

The characteristics of the five latent classes are presented in 
Fig. 2, with 0 representing the sample mean. The five classes 
exhibited two distinct patterns: classes 1, 4, and 5 had either 
lower or higher levels of experienced stigma compared to the 
average, while the other pattern showed only one stigma level 
higher than average. We assigned the following labels to the 

Table 1  Sample descriptive statistics

SD standard deviation

N = 409

Age, mean (SD) 51.48 (9.45)
Income > 12 K n(%) 201 (51.4)
Marital status, n(%)
 Single 151 (38.4)
 Married/in a relationship 105 (26.7)
 Previously married 137 (34.9)

High school, n (%) 291 (71.1)
Race, n (%)
 Black/African American 323 (80.0)
 White 57 (14.1)
 Other 24 (5.9)

Adherence (continuous), mean (SD) 88.27(17.00)
Depression symptoms (CESD, continuous), mean 

(SD)
13.19 (11.76)

Fear of negative evaluation, mean (SD) 13.45 (9.30)
Drug use, n(%)
 Never 190 (48.0)
 Past use 72 (18.2)
 Current use 134 (33.8)

Type of drug used
 Marijuana 159 (38.9)
 Heroin 7 (1.7)
 Powder cocaine 34 (8.3)
 Crack cocaine 48 (11.7)
 Methamphetamine 8 (2.0)
 Intravenous drug use 6 (1.5)

Alcohol ≥ 7 drinks per week 45 (11.0)
Other, n (%) 10 (2.4)

Table 2  Fit indices of 2- 
through 6-class models: 
multidimensional latent class 
item response theory (N = 409)

BIC Bayesian information criterion, SABIC sample adjusted BIC, AIC Akaike information criterion, VLMR 
Vuong-Lo-Mendell-Rubin likelihood ratio test (df) and p-value

Model BIC AIC SABIC Entropy Min size VLMR

2-Class 8925.28 8584.11 8655.56 0.90 168
3-Class 8362.24 8009.03 8083.00 0.88 83  < 0.001
4-Class 8109.59 7744.34 7820.83 0.87 39  < 0.001
5-Class 7945.27 7567.98 7646.99 0.86 30 0.024
6-Class 7858.03 7468.70 7550.24 0.85 18 0.057
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latent classes: class 1—Low HIV and low SU stigma, class 
2—Moderate SU stigma (with low levels of HIV stigma), class 
3—High HIV stigma (with low levels of SU stigma), class 4—
Moderate HIV and high SU stigma, and class 5—High HIV 
and moderate SU stigma. Class distribution among women in 
the sample was as follows: class 1—46.25%, class 2—7.46%, 
class 3—16.91%, class 4—21.95%, and class 5—7.44%.

Intersectional Stigma and Adherence

In Fig. 3, we presented the average adherence levels across 
the latent classes. Participants in class 3, characterized by 

higher HIV experienced stigma, and class 4, characterized 
by high SU and moderate HIV experienced stigma, exhibited 
significantly lower levels of ART adherence compared to 
those in class 1. Adherence levels were lower in classes 2 
and 5 compared to class 1, but the difference was not statisti-
cally significant with p-values 0.097 and 0.51, respectively 
(Table 3). Participants in class 4 demonstrated the lowest 
adherence levels compared to all the other classes, though 
this difference was statistically significant only compared 
to class 1 (Wald test = 10.26, p = 0.001) and class 5 (Wald 
test = 4.70, p = 0.03) (Fig. 3).

Fig. 2  Substance Use and HIV Experienced Stigma Latent Classes (N = 409)
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Intersectional Experienced Stigma and Depression 
Symptoms

Figure 4 and Table 3 show that participants in class 1 
(low HIV and low SU experienced stigma) had the low-
est depression symptom levels compared to all the other 

classes. These differences, however, were statistically sig-
nificant to class 2 (Wald test = 11.98, p < 0.001), class 4 
(Wald test = 21.14, p < 0.001), and 5 (Wald test = 12.18, 
p < 0.001), while the comparison between class 1 and 
class 3 was not statistically significant. Compared to 
women with low HIV and SU stigmas (class 1), those 

Fig. 3  Adherence Level by Latent Classes (N = 409). W: Wald Test to 
compare classes’ differences; p: p-value; Classes’ mean and (standard 
deviation) are shown inside each Class bar. Class 1: Low HIV and SU 

stigma; Class 2: Moderate SU stigma; Class 3: Higher HIV stigma 
and lower SU stigma; Class 4: Moderate HIV stigma and High SU 
stigma; Class 5: High HIV stigma and moderate SU stigma

Table 3  Intersectional (SU 
and HIV) experienced stigmas, 
ART adherence, depression 
symptoms, and fear of negative 
evaluation (N = 409)

Bold values indicate statistically significant coefficients
B: Unstandardized linear regression coefficient; ADH: ART Adherence; CESD: Depression Symptoms; 
FNE: Fear of Negative Evaluation; Model adjusted for covariates, including Age, Income, Marital status, 
Education, Race, Ethnicity, Drug use; 100% adherence was used as reference group in multinomial regres-
sion

ADH CESD FNE

B p-value B p-value B p-value

Class 1: Low Stigmas (Ref. group)
Class 2: Moderate SU stigma − 8.903 0.097 9.987  < 0.001 4.928 0.03
Class 3: Higher HIV and lower SU stigma − 11.06 0.003 3.354 0.065 2.511 0.01
Class 4: High SU and moderate HIV stigma − 9.808 0.001 8.045  < 0.001 3.293 0.001
Class 5: High HIV and moderate SU stigma − 8.903 0.51 10.012  < 0.001 8.063  < 0.001
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who experienced moderate or high SU experienced stigma 
exhibited nearly double the levels of depression symp-
toms (classes 1 CESD mean = 9.6 vs. classes 2 CESD 
mean = 19.17, class 4 CESD mean = 17.17, and class 5 
CESD mean = 19.57). Participants in classes 2, 4, and 5 
had significantly higher levels of depression symptoms 
also compared to those in class 3 (high HIV experienced 
stigma and lower SU experienced stigma; class 3 CESD 
mean = 12.56) (Fig. 5).

Intersectional Experienced Stigma and Fear 
of Negative Evaluation

Women in class 1 had the lowest fear of negative evalua-
tion (FNE mean = 3.48) in comparison to classes 2 (FNE 
mean = 7.67; p = 0.05), 3 (FNE mean = 5.77; p = 0.02), 4 

(FNE mean = 7.23; p < 0.001), and 5 (FNE mean = 12.53; 
p < 0.001). The differences between class 1 and the other 
classes were statistically significant. Women in classes 2, 
3, and 4 had approximately twofold higher fear of negative 
evaluation compared to class 1. Class 5, characterized by 
high HIV and moderate SU stigma, had nearly fourfold 
higher levels of fear of negative evaluation compared to 
class 1. Class 5 also exhibited significantly higher fear of 
negative evaluation compared to classes 3 and 4.

Intersectional Experienced Stigma, Fear of Negative 
Evaluation, Depression Symptoms, and Adherence

In our path-analysis, we examined the mechanisms in the 
relationships between intersectionality experienced stigma 
classes, ART adherence, fear of negative evaluation, and 

Fig. 4  Depression Symptom Levels by Latent Classes (N = 409). 
W: Wald Test to compare classes’ differences; p: p-value; Classes’ 
mean and (standard deviation) are shown inside each Class bar. Class 
1: Low HIV and SU stigma; Class 2: Moderate SU stigma; Class 3: 

Higher HIV stigma and lower SU stigma; Class 4: Moderate HIV 
stigma and High SU stigma; Class 5: High HIV stigma and moderate 
SU stigma
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depression symptoms. We analyzed direct and indirect asso-
ciations using two serial mediators: fear of negative evalu-
ation (mediator 1) and depression symptoms (mediator 2). 
The direct associations are presented in Table 4, while the 
mediated (indirect) associations can be found in Table 5.

Depression symptoms. The associations between stigma 
classes and depression symptoms were attenuated with 
fear of negative evaluation in the model (Table 4 and 5). 
In the model without fear of negative evaluation, class 
2 (B = 9.99, p < 0.001), 4 (B = 8.05, p < 0.001), and 5 

(B = 10.01, p < 0.001). The differences between class 1 
and 2 were approaching statistical significance (B = 3.35, 
p = 0.065). With fear of negative evaluation in the model, 
these differences remained statistically significant, but 
their magnitude decreased class 2 (B = 7.62, p = 0.007), 
4 (B = 6.35, p < 0.001), and 5 (B = 6.20, p = 0.03). These 
findings suggest that fear of negative evaluation signifi-
cantly mediated the association between stigma classes 
and depression symptoms (Table 5). 

Fig. 5  Fear of negative evalu-
ation Levels by Latent Classes 
(N = 409). W: Wald Test to 
compare classes’ differences; 
p: p-value; Classes’ mean and 
(standard deviation) are shown 
inside each Class bar. Class 
1: Low HIV and SU stigma; 
Class 2: Moderate SU stigma; 
Class 3: Higher HIV stigma 
and lower SU stigma; Class 4: 
Moderate HIV stigma and High 
SU stigma; Class 5: High HIV 
stigma and moderate SU stigma

Table 4  Path-analysis results: 
direct associations (N = 409)

B: Unstandardized linear regression coefficient; The model included intersectionality stigma classes, fear 
of negative evaluation (FNE), depression symptoms (CESD) as predictors of ART adherence (ADH). 
Model adjusted for covariates, including Age, Income, Marital status, Education, Race, Ethnicity, Drug 
use. a) Fear of Negative Evaluation: Fig.  1, path a; b) CESD, Depression symptoms: Fig.  1, path b; c) 
Adherence: Fig. 1, path c

OUTCOME

FNEa CESDb ADHc

B p-value B p-value B p-value

Class 1: Low Stigmas (Ref. group)
Class 2: Moderate SU stigma 4.927 0.03 7.619 0.007 − 5.086 0.30
Class 3: Higher HIV and lower SU stigma 2.511 0.01 2.175 0.24 − 6.755 0.19
Class 4: High SU and moderate HIV stigma 3.293 0.001 6.354  < 0.001 − 9.141 0.02
Class 5: High HIV and moderate SU stigma 8.063  < 0.001 6.203 0.03 2.474 0.27
FNE 0.583  < 0.001 − 0.248 0.03
CESD − 0.228 0.002
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Adherence. The inclusion of fear of negative evaluation 
and depression symptoms in the model attenuated associa-
tions between stigma classes and adherence levels. In the 
unadjusted model (without fear of negative evaluation and 
depression symptoms), women in classes 3 (B = -11.06, 
p = 0.003) and 4 (B = -9.81, p = 0.001) had significantly 
lower adherence levels compared to those with low stig-
mas (class 1; Table 3). Path-analysis results indicate that 
fear of negative evaluation and depression symptoms 
mediate the association between stigma and adherence in 
a serial fashion. Fear of negative evaluation was associ-
ated with higher levels of depression symptoms (B = 0.58, 
p < 0.001). Fear of negative evaluation and depression 
symptoms were both associated with lower ART adher-
ence levels (B = -0.25, p = 0.03 and B = -0.23, p = 0.002, 
respectively).

Because women in class 4 experience higher levels 
of depression symptoms (B = 6.35, p < 0.001; Table 4) 
compared to women with low stigmas (class 1), they 
also show lower adherence levels (B = -1.45, p = 0.02; 
Table 5). In addition, adherence is further reduced due 
to fear of negative evaluation and depression symptoms 
as a result of facing high SU stigma and moderate HIV 
stigma (class 4) or high HIV stigma and moderate SU 
stigma (class 5). Specifically, compared to class 1, women 
in class 4 and 5 reported higher fear of negative evalua-
tion levels (B = 3.29, p = 0.001 and B = 8.06, p < 0.001; 
Table 4), which may result in higher levels of depression 
symptoms (B = 1.92, p = 0.004 and B = 4.70, p < 0.001; 
Table 5). This, in turn, may lead to lower ART adher-
ence levels (B = -0.44, p = 0.04, and B = -1.07, p = 0.02; 
Table 5). Considering the approaching statistical signifi-
cance of indirect associations (p < 0.1), we conclude that 
depression symptoms and fear of negative evaluation may 
be mechanisms through which intersectional stigma affects 
adherence levels.

Discussion

This study examined ART adherence differences among par-
ticipants with unique combinations of experienced HIV and 
SU stigma, identifying five distinct classes. Class 1 repre-
sented low experienced intersectional stigmas, while class 2 
had moderate SU stigma and class 3 had higher HIV stigma. 
Classes 4 and 5 had higher overall stigma experiences, but 
with differing intensities between HIV and SU stigma. The 
MLCIRT approach revealed nuanced experiences of inter-
sectional stigmas that traditional quantitative methods may 
miss (e.g., linear regression models with interaction terms 
[52]).

In examining the relationship between intersectional 
experienced stigma and depression, we found that women 
with low HIV and SU stigma (class 1) had the lowest levels 
of depression. Significant differences in depression symp-
toms were observed between class 1 and classes 2, 4, and 5, 
as well as between class 3 and these same classes. Women 
with higher SU stigma experienced nearly double the sever-
ity of depression symptoms compared to those with low HIV 
and SU stigmas. These results highlight the elevated risk 
of depression symptoms among participants with higher 
SU stigma. Additionally, depression symptoms stemming 
from intersectional experienced stigmas have implications 
for ART adherence and health outcomes [61, 62]. Thus, 
interventions focused on treating depression may not only 
directly reduce depression symptoms, but they may also 
indirectly impact ART adherence. Psychological interven-
tions that incorporate a cognitive-behavioral component 
and that also address stigma may be particularly effective in 
treating depression among PLWH [63].

Additionally, fear of negative evaluation by others may 
be a key modifiable mechanism through which intersec-
tional experienced stigmas affect WLHIV’s mental health 
and HIV treatment outcomes. Women who experienced any 

Table 5  Path-analysis results: 
indirect associations, simple and 
serial mediation paths (N = 409)

Bold values indicate statistically significant coefficients
B: linear regression path coefficient; IS: Intersectional Stigma Classes; CESD: Depression symptoms; 
FNE: Fear of Negative Evaluation; ADH: ART Adherence; The model included intersectionality stigma 
classes as the main predictor of ART adherence, and FNE, and depression symptoms as mediators. Model 
adjusted for covariates, including Age, Income, Marital status, Education, Race, Ethnicity, Drug use

IS → FNE → CESD IS → CESD → ADH IS → FNE → CESD → ADH

B p-value B p-value B p-value

Class 1: Low Stigmas (Ref. group)
Class 2: Moderate SU stigma 2.870 0.04 − 1.734 0.04 − 0.653 0.09
Class 3: Higher HIV & lower SU stigma 1.463 0.02 − 0.495 0.27 − 0.333 0.07
Class 4: High SU & moderate HIV stigma 1.918 0.004 − 1.446 0.02 − 0.437 0.04
Class 5: High HIV & moderate SU stigma 4.696  < 0.001 − 1.412 0.07 − 1.069 0.02
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type and level of stigma had higher levels of fear of nega-
tive evaluation. Specifically, women with higher HIV stigma 
and moderate SU stigma (class 5) had three times higher 
levels of fear of negative evaluation compared to those with 
lower levels of both stigmas (class 1). These findings align 
with previous research on the negative effects of HIV- and 
SU-related stigma separately [19, 64], but extends this work 
by elucidating the impact of different intersectional stigma 
profiles on mental health outcomes. Consistent with our 
findings on depression, women in class 1 had the lowest 
levels of fear of negative evaluation, and significant differ-
ences were observed between class 1 and all other classes. 
Additionally, women in classes 2, 3, and 5 had twice the 
levels of fear of negative evaluation compared to class 1, 
while class 5 showed fear of negative evaluation levels four 
times higher than class 1.

Stigma, and ensuing fear of negative evaluation, may also 
impact suboptimal treatment adherence partly because it 
may increase concerns about being seen taking HIV medica-
tion [65]. It is important to note that the relationship between 
experienced stigma and fear of negative evaluation may be 
bidirectional. Individuals who fear being poorly evaluated 
by others may be especially attuned to social status concerns 
and regularly scan their surroundings for signs of negative 
evaluation. People who have higher levels of fear of negative 
evaluation have a greater propensity to read social ambiguity 
in a way that is detrimental [66] and a higher propensity to 
attune their attentional bias to negative social threats [67]. 
Thus, the fear of being evaluated and judged negatively by 
others may enhance the amount of experienced stigma a 
person perceives. While stigma related to specific identi-
ties or conditions and a general fear of negative evaluation 
are similar constructs, studies have shown that these two 
constructs represent two distinct pathways through which 
aspects of the social environment impact mental and physi-
cal health [40, 68].

We found significant differences in ART adherence 
levels based on the combinations of intersectional experi-
enced stigmas (i.e., latent classes). ART levels for women 
who experienced moderate HIV and high SU stigma (class 
4; 73.14%) or higher HIV stigma (class 3; 89.84%) were 
significantly lower compared with the remaining classes 
(approximately 93%). These differences have important 
clinical implications. Currently available ART regimens lead 
to viral suppression when ART adherence are reported to be 
more than 80% [57]. ART adherence is also independently 
associated with lower chronic immune activation [69, 70], 
which has been associated with greater risk of comorbidities 
(e.g., cardiovascular disease) and premature death [71, 72]. 
Because of the significantly lower levels of ART adherence 
associated with intersectional experienced stigmas, women 
who experience HIV and SU stigma might be at a higher 
risk for poor HIV treatment outcomes and comorbidities.

Our mediation analysis sheds light on the mecha-
nisms  through which HIV and SU stigma may jointly 
impact ART adherence. Results are consistent with prior 
research suggesting that fear of negative evaluation is 
associated with increased symptoms of depression [46, 
47]. Our results suggest that depression symptom level is a 
mechanism through which women who experience higher 
levels of HIV stigma and moderate SU stigma (class 5) 
or higher SU stigma and some HIV stigma (class 4) have 
significantly lower levels of ART adherence. These results 
go beyond previous reports, showing that, by exacerbat-
ing depression symptoms, fear of negative evaluation 
might indirectly reduce ART adherence. These findings 
have practical utility in the selection and development of 
interventions designed to increase uptake and adherence 
to ART medications. In addition to addressing structural 
factors affecting health outcomes for PLWH [73], such 
as efforts to reduce stigmatizing behaviors and attitudes 
toward PLWH and people who use substances among com-
munity and families, psychosocial interventions are also 
needed. Interventions that address the fear of criticism, 
such as cognitive-behavioral therapies for anxiety, may be 
a successful strategy to mitigate the detrimental effects of 
experienced stigma on ART adherence, especially if they 
increase their focus on reducing fear of negative evalua-
tion by others. Cognitive-behavioral, acceptance and com-
mitment, mindfulness, problem-solving, self-affirmation 
interventions, and stress inoculation interventions have 
shown promise to promote resilience and mitigate the 
effects of experienced stigma [74, 75].

In Fig. 3, we presented the average adherence levels 
across the latent classes. Participants in class 3, charac-
terized by higher HIV experienced stigma, and class 4, 
characterized by high SU and moderate HIV experienced 
stigma, exhibited significantly lower levels of ART adher-
ence compared to those in class 1. Adherence levels were 
lower in classes 2 and 5 compared to class 1, but the dif-
ference was not statistically significant (Table 3). Notably, 
participants in class 4 demonstrated significantly lower 
adherence levels than participants in all other classes 
(Fig. 3).

Limitations and Strengths

Potential limitations of our study include the use of cross-
sectional data, impeding the inference of causal relation-
ships, and the self-reported nature of the data. With self-
reported data, there is always a chance that social desirability 
bias may affect participant responses; for example, by caus-
ing underreporting of drug use and stigmatizing experiences. 
Another limitation of our study is that detailed SU data were 
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not collected. However, the purpose of this investigation was 
to examine associations between participants’ experiences of 
SU stigma and HIV-related outcomes rather than quantifying 
details of their actual substance use. Further, it is interest-
ing to consider marijuana in the context of other substances 
because the landscape of marijuana use stigmatization is 
changing so rapidly with legalization of marijuana gaining 
traction in multiple states. Similarly, there is some evidence 
that stigma may vary by geography and political landscapes, 
however, this was beyond the scope of this investigation and 
will be an important question for future research to address. 
Notwithstanding these limitations, our study has several 
strengths, such as the use of MLCIRT, that has allowed us 
to highlight a significant relationship between intersectional 
experienced stigma profiles, ART adherence, depression, 
and fear of negative evaluation.

Conclusion

As the overdose epidemic grows globally, the impact of SU-
related stigma has drawn much attention, but research on the 
intersections of HIV related and SU-related stigma is limited 
[52]. This study strengthens the existing evidence on HIV 
and SU experienced stigmas by elucidating a more nuanced 
understanding of these stigmas and linking them to adherence 
and mental health outcomes. Current stigma reduction strate-
gies based on traditional variable-centered analytical find-
ings may miss important stigma-health behavior connections. 
Multi-level stigma reduction interventions must address these 
stigmas simultaneously to improve outcomes. Recently, a set 
of program recommendations for addressing intersectional 
stigma among people living with HIV has been developed 
[76]. These recommendations underscore the importance of 
prioritizing community ownership, engagement, and connect-
edness in successful stigma reduction interventions. Empha-
sis is placed on establishing equal partnerships between com-
munities and researchers, acknowledging diverse skill sets, 
and ensuring equitable sharing of resources. The use of non-
traditional, community-driven methodologies, collaboration 
with mental health researchers, and incorporation of frontline 
service providers' perspectives are highlighted for compre-
hensive intervention approaches. The recommendations also 
advocate for expansive intersectional stigma interventions, 
validated impact measures, and flexible, dynamic approaches 
in creating evidence-based compendiums for addressing 
intersectional stigmas. Finally, the recommendations note the 
importance of addressing funding priorities. With a call to 
broaden support beyond behavioral and biomedical outcomes 
to encompass stigma reduction and community empower-
ment through funding multilevel interventions. 

Our research highlights factors that may mediate effects 
of intersectional experienced stigma on ART adherence. 

After identifying a potentially modifiable intervention tar-
get, next steps may include identifying change strategies to 
reduce stigma and assessing their impact on ART adherence. 
Greater understanding of the causal mechanisms underlying 
the links between stigma and HIV outcomes will help refine 
the types of skills and behaviors to include in interventions 
to reduce stigma's harmful effects. Interventions targeting 
depression and fear of negative evaluation may mitigate the 
impact of intersectional stigma on HIV treatment outcomes. 
These interventions may improve WLHIV well-being and 
reduce depression, promoting ART adherence and HIV 
treatment behaviors and outcomes.
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