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Abstract

Little is known about the intersection of HIV stigma and substance use stigma. Using data from 

188 HIV-positive people who inject drugs (PWID) in Russia, we examined the associations of 
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these stigmas and their interaction with access and utilization of healthcare. While substance 

use stigma was significantly associated with poor access to care (AOR 2.31, 95%CI 1.50–3.57), 

HIV stigma was not. HIV stigma was associated with lower inpatient care utilization (AOR 0.32, 

95%CI 0.14–0.65), while substance use stigma was not. We did not detect a significant interaction 

between the two forms of stigma for either of the primary outcomes. However, those with high 

levels of both substance use stigma and HIV stigma had higher odds of poor general access to 

healthcare (AOR 1.86, 95%CI 1.19–2.92), and lower odds of recent general outpatient (AOR 0.52, 

95%CI 0.32–0.85) and any inpatient (AOR 0.48, 95%CI 0.22–0.99) care utilization compared to 

those with low levels of both types of stigma. Interventions addressing both substance use and 

HIV stigma in general healthcare settings might improve care in this HIV key population.

Keywords

HIV; stigma; key and vulnerable population; health services accessibility; substance-related 
disorders

INTRODUCTION

Since the late 1990s, the incidence and prevalence of HIV in the Russian Federation 

(Russia) have increased [1], with injection drug use and unsafe sex as a primary source 

of transmission [2,3]. Globally, the availability of antiretroviral treatment (ART) has grown 

and people who inject drugs (PWID) are recognized as a key population for HIV control [4]. 

Yet, only 35% of people living with HIV in Russia are on ART, and the accessibility of HIV 

treatment for PWID is even more limited [3,5,6]. Substance use treatment, referred to as 

narcology care in Russia, offers detoxification and rehabilitation [7,8], but its capacities are 

insufficient, and gold-standard evidence-based treatment options are not available because 

opioid agonist treatment is illegal in Russia [2].

Stigma has been increasingly recognized as a structural barrier to accessing HIV care and 

other health services [9,10], but stigma’s role in addiction and HIV care among PWID is 

less established. Stigma is defined as a negative social label or personal trait that leads 

to the social exclusion and dehumanization of individuals in the labeled outgroup [11]. 

Stigmatization discredits people and leads to their social status loss [11]. In the context 

of power inequality, stigmatizing labeling has complex negative implications, particularly 

for people who have multiple stigmatized identities including gender, race and ethnicity, 

socioeconomic class, health literacy, or age [11].

People living with HIV are stigmatized because of their HIV status but may also other 

stigmatized characteristics such as substance use, sex work, and minority sexual or gender 

identities [12,13]. Non-governmental organization workers in St. Petersburg have referred 

to this as “stigma within stigma,” [14], and stigmatized identities often interact to form 

intersectional stigma or layering of multiple forms of stigma affecting the same person. 

Intersectionality theory provides a conceptual framework to examine the various effects of 

these layered, multiple social characteristics resulting from labels such as HIV-positive, 

substance use, and other categories. These stigma identities are not simply additive 

categories, but intersect with each other, depending on the context [15]. Intersectionality 
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refers to the interdependent relationship between multiple identities or social statuses related 

to stigma, which shapes the meaning, experience, and effects of one another on health 

outcomes [12]. Intersectionality theory thus helps understand the interdependent relationship 

between stigmas affecting HIV-positive PWID (e.g., the meaning, experience, and effects of 

multiple stigmas on each other, and on health outcomes).

Individual stigma manifestations include internalized stigma (endorsing discrediting 

attributes), anticipated stigma (stigma-related expectations, worries, and concerns), and 

experienced or enacted stigma (personal experiences and discrimination related to stigma) 

[16]. Numerous previous studies on stigma manifesting in HIV-positive people have found 

associations between HIV stigma and its adverse effects on healthcare access and utilization 

[17–20]. Few studies have analyzed HIV stigma affecting PWID living with HIV, or 

substance use stigma and access to addiction care services [20–22]. Prior research in St. 

Petersburg showed that internalized but not anticipated HIV and drug use stigma were 

significant predictors of less regular HIV care visits [23]. While HIV stigma is recognized 

as a barrier to every step of the HIV care cascade [24,25], the roles of substance use stigma 

and intersectional stigma on access to various forms of care, including HIV, addiction, and 

general care for HIV-positive PWID remain unclear.

This study aims to examine the relationship between HIV and substance use stigma with 

access to and utilization of general and specialized (HIV and addiction care) healthcare 

in inpatient and outpatient settings; and to explore the role of intersectional stigma among 

HIV-positive PWID in St. Petersburg, Russia.

METHODS

Procedure and Participants

This was a secondary data analysis from the Russia ARCH (Alcohol Research Collaboration 

on HIV/AIDS) study (n=351), an observational cohort that followed HIV-positive people. 

Who were ART-naïve at baseline, for 24 months in St. Petersburg, Russia [26]. We recruited 

participants between November 2012 and June 2015 from HIV and addiction clinical 

and non-clinical sites, and through snowball sampling (via current study participants). 

Study inclusion criteria were the following: 18–70 years old; documented HIV-infection; 

documented ART-naïve status; the ability to provide contact information for two contacts to 

assist with follow-up; stable address within 100 kilometers of St. Petersburg; possession of 

a phone (home or mobile). Participants were excluded if they were not fluent in Russian or 

had a cognitive impairment resulting in the inability to provide informed consent. Items on 

substance use stigma and access to general healthcare were added to the study questionnaire 

after study start, and consequently, those were assessed at the different time points in 

the study (baseline or follow-up for some participants). Among the initial sample of 351 

participants, 27 were excluded from this analysis due to not having reported a history of 

injection drug use (modified Risk Behavior Survey) [27,28], and 16 were excluded due 

to missing outcome data. Among the remaining 308, 188 completed both the HIV and 

substance use stigma questionnaires. Thus, the study sample for the analyses described here 

was based on 188 participants.
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Main independent variables, primary outcomes, and covariates

The main independent variables (exposure) were HIV stigma and substance use stigma.

HIV stigma.—We measured lifetime HIV stigma and psychosocial aspects of having HIV 

using the 10-item abbreviated Berger HIV Stigma Scale [29,30] rated on four-point Likert­

type response ranging from 1 (strongly disagree) to 4 (strongly agree). The scale consists 

of the following subscales [31]: (1) personalized HIV stigma (e.g. enacted stigma): 3 items 

(e.g., “I have been hurt by how people reacted to learning I have HIV”), (2) disclosure 

concerns (e.g. anticipated stigma): 2 items (“I am very careful who I tell that I have HIV”), 

(3) negative self-image (e.g. internalized stigma): 3 items (“I feel that I am not as good 

a person as others because I have HIV”), and 4) concerns with public attitudes toward 

HIV-positive people (e.g. perceived stigma): 2 items (“Most people think that a person with 

HIV is disgusting”). We calculated total HIV stigma scores as the sum of each participants’ 

responses to all questions, ranging from 10 to 40. ‘High’ HIV stigma was defined as greater 

than the median value of 22. HIV stigma was measured at baseline.

Substance use stigma.—We measured substance use-related stigma via the abbreviated 

12-item Substance Abuse Self-Stigma Scale (SASS) [32] and the 9-item Stigma-related 

rejection Scale (SRS), which was scored using a 5-point Likert scale [33]. The SASS 

included the following subscales: 1) internalized stigma, self-devaluation (4 items; e.g., “I 

have the thought that a major reason for my problems with substances is my own poor 

character”, 1=never or almost never to 5=very often), 2) fear of enacted stigma (4 items; e.g., 

“People think I’m worthless if they know about my substance use history”, 1=few people 

to 5=almost everyone), 3) anticipated stigma and related avoidance (4 items; e.g., “I would 

choose to avoid someone who seemed interested in my friendship if I knew they had never 

used substances”, 1=never or almost never true to 5=always or almost always true which 

was scored from). The SRS survey included nine statements related to worrying that other 

people will view one unfavorably or say unfavorable things about oneself (e.g. “I have been 

in situation where I have heard others say unfavorable or offensive things about people who 

use substances”), scored from 1=strongly disagree to 5 strongly agree. The total substance 

use stigma score was the sum of all items of the SASS and SRS, ranging from 21 to 105. 

Higher scores indicated higher stigma and stigma-related manifestations. “High” substance 

use stigma was defined as greater than the median value of 59. Substance use stigma was 

measured one time at any visit during the study period.

Intersectional stigma.—To assess the intersectionality of the two forms of stigma, we 

generated a 4-category variable: low scores (at or below median) for both HIV & Substance 

use stigma (n=68, reference group); high (above median) HIV stigma scores only (n=30); 

high (above median) substance use stigma scores only (n=43); and high (above median) 

scores of both HIV and substance use stigma (n=47).

The main dependent variables (outcomes) were access to general healthcare in the past year 

and general outpatient care utilization by self-report in past 3 months.

All healthcare utilization variables were measured at baseline and follow up visits. In the 

current analysis, the primary and secondary outcomes were taken from the same study 
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visit as substance use stigma when it was available, otherwise, it was taken from the next 

available visit.

Access to general healthcare: We used a 6-item access to care instrument derived from 

the HIV Cost and Services Utilization Study [34] which assessed affordability, availability, 

convenience, and specialist accessibility on a 5-point Likert scale, ranging from 6 to 30. 

Poor access to care was defined as a total score of 18 or lower [35].

Recent general outpatient care utilization: To assess the utilization of care at general 

outpatient facilities, we asked participants: “Excluding nights in the hospital or other 

Substance use /mental health treatment facility and emergency department (ED) visits, have 

you visited any other healthcare professionals to receive outpatient treatment or counseling 

during this period, for example, a doctor, nurse or counselor in the past three months?”.

Secondary outcomes: Secondary outcomes were recent (past three months, categorical) 

care utilization by self-report: 1) any inpatient care (“Have you spent the night in a hospital 

in order to receive care for yourself [including stays that were alcohol, drug abuse, or 

mental health related]?”); 2) ED visits (“Have you made a visit to the emergency room 

or urgent care treatment facility for health treatment [excluding nights in the hospital or 

other Substance use /mental health treatment facility]?”); 3) inpatient and outpatient HIV 

care (“When did you most recently see an infectionist in an outpatient setting for your HIV 

infection?”; “When did you most recently see an infectionist for your HIV infection while 

hospitalized?”); and 4) substance use and/or mental health care (“Were any of the nights 

you spent in the hospital alcohol, drug abuse, or mental health related? ”; “Were any of 

the visits you made to these other healthcare professionals alcohol, drug abuse, or mental 

health-related?”; “During this period, have you participated in Anonymous Alcoholics [AA], 

Narcotic Anonymous meetings [NA], Cocaine Anonymous [CA] or any other self-help 

alcohol or drug recovery programs?”). This measure could include people who utilize 

substance use, mental health care, or both types of care.

Covariates: Covariates included a range of sociodemographic variables and clinical 

variables: age, gender, years since HIV diagnosis, time between assessment of substance 

use stigma and outcome, depressive symptomology (CES-D score ≥16 vs. <16) [36,37], 

education (up to nine vs. ten or more years of education), employment status (full or 

part time employed vs. not employed); social support [38] dichotomized at the median, 

indications for alcohol dependence in the past 12 months (AUDIT ≥13 in women and ≥15 

in men [39], past 30-day unhealthy alcohol use based on National Institute on Alcohol 

Abuse and Alcoholism criteria for risky drinking (defined as: >14 standard drinks per week 

or > 4 drinks/day for men; > 7 drinks/week or > 3 drinks/day for women in the past 

month) assessed via the 30-day Timeline Followback Method [40], past 30-day substance 

use [27,28], HIV symptoms in the past 4 weeks [41], selling or buying transactional sex 

in the past 12-months, and pain interference in the past 4 weeks using the item from the 

Veterans RAND 12-item health survey (VR-12) [42]. We adjusted the HIV stigma analyses 

for the covariates of “substance use stigma” and “HIV stigma” only for the primary models 
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with two-level stigma variables (high vs. low HIV stigma and high vs. low substance use 

stigma).

Statistical methods

Overall descriptive statistics for all variables at baseline were stratified by each type of 

stigma (HIV and substance use) separately. For the primary analyses, we assessed the 

association between high levels of each type of stigma (HIV or substance use) and the 

primary outcomes of access to general healthcare and recent (past three months) general 

outpatient care utilization. Secondary outcomes were any recent: inpatient care, ED visits, 

any HIV care, and substance use and/or mental health care.

To account for potential differences in baseline covariates between the unweighted samples 

of high and low HIV and substance use stigma groups, we analyzed data using inverse 

probability of treatment weighted (IPTW) logistic regression models with propensity scores. 

First, we separately modeled each of the main independent variables, high stigma (HIV 

and substance use), using a multiple logistic regression model adjusting for potential 

confounders. When evaluating the association of one type of stigma, the other type of 

stigma was included as a covariate. To avoid assuming linearity, polynomial spline functions 

were included for continuous covariates (e.g., time since first positive HIV test). We then 

calculated the predicted probabilities of having high stigma based on this propensity score 

model. Covariate balance was assessed in the weighted sample by assessing the standardized 

differences between exposure groups, where an absolute difference of <0.20 was considered 

acceptable [43]. We also checked the values of the stabilized weights (e.g., conventional 

weights multiplied by marginal probability of receiving given exposure) to identify any large 

weights that may increase the variability of estimated effects. For the primary HIV and 

substance use stigma analyses and the exploratory intersectional stigma analysis, we verified 

that all stabilized weights were <10 [44]. For the primary substance use stigma analysis, 

there was a single observation with a weight >10. Lastly, we incorporated the propensity 

scores into the analyses using IPTW logistic regression models and reported robust standard 

errors.

For the exploratory intersectional stigma analyses, due to smaller cells and extreme weights, 

we used a reduced model controlling only for gender, CESD score, recent substance use, and 

transactional sex, with weights truncated at 99% as the final model. Post-hoc exploratory 

analyses were also conducted to test the interaction between HIV and substance use stigma 

using multiple logistic regression models.

We performed all analyses with a two-sided significance level of 0.05, using SAS software 

(version 9.4; SAS Institute, NC, USA).

RESULTS

The sample’s overall sociodemographic, clinical, and behavioral characteristics overall and 

stratified by stigma scores are shown in Tables 1, 1a, and 1b. This was a predominantly 

male (68%), young (Mean [SD] 34 [5] years), well-educated cohort (77% had secondary 

education), with about half of all participants (47%) were regularly employed; over half 
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(55%) had alcohol dependence in the last year and more than a third (41%) currently 

used substances. The mean HIV stigma score was 20.8 (SD 5.5) and the mean substance 

use stigma score was 57.1 (SD 14.6). The majority of the sample (96%) reported lifetime 

opioid use (heroin only, heroin mixed with psychostimulants and/or other opioids, such as 

methadone), 74% used ephedrine, 79% used amphetamine or methamphetamine.

Table 2 presents the primary and secondary outcomes stratified by HIV and substance 

use stigma. In this study, over a third of all participants reported poor access to general 

healthcare, and less than one in four utilized any general outpatient services in the previous 

three months. Any inpatient care utilization was relatively uncommon (6.4%), as were 

ED visits (3.7%). Almost three quarters (73%) of all participants had used any (inpatient/

outpatient) HIV care, while approximately one in four had used any addiction treatment.

Table 3 presents the main analysis of high HIV stigma and high substance use stigma, 

respectively, on primary and secondary healthcare outcomes using propensity score 

analyses. Those with high substance use stigma were twice as likely to report poor access 

to general healthcare (AOR 2.31, 95% CI 1.50–3.57), while those with high HIV stigma 

reported two-thirds less of any inpatient utilization (AOR 0.32, 95% CI 0.14–0.65). No 

statistically significant relationships were identified regarding ED visits or use of any 

(inpatient/outpatient) HIV care, or substance use and/or mental health care (see Table 3).

The propensity score analyses (see Table 4) exploring intersectional stigma indicated 

an association between intersectional stigma and substance use stigma and the primary 

outcome, poor access to general healthcare services. The group of high intersectional 

stigma and the group with high substance use stigma alone were almost twice as likely 

to report poor access to general healthcare (AOR 1.86, 95% CI 1.19–2.92 and 2.16, 95% 

CI 1.38–3.42, respectively) and half as likely to utilize general outpatient care (AOR 0.52, 

95% CI 0.32–0.85 and 0.48, 95% CI 0.29–0.79, respectively) compared to those with low 

stigma. Those who reported HIV stigma alone or high levels of both types of stigma 

had half the odds of recent any inpatient care (AOR 0.30, 95% CI 0.12–0.68 and AOR 

0.48, 95% CI 0.22–0.99, respectively) than those with low levels of both types of stigma. 

HIV and substance use stigma were not associated with secondary outcomes, recent any 

(inpatient/outpatient) HIV care or substance use and/or mental health care, neither in the 

separate nor in the intersectional models. Tests of interaction between HIV and substance 

use stigma based on logistic regression models were not statistically significant for either 

of the primary outcomes (access to general healthcare: z-value=0.42, p-value=0.67; recent 

general outpatient care: z-value=−0.48, p-value=0.63).

DISCUSSION

This study examined the associations between stigma and general healthcare access 

and utilization of general and specialized healthcare among HIV-positive PWID in St. 

Petersburg, Russia.
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Healthcare Utilization

Overall, participants reported relatively low utilization of general outpatient and any 

inpatient care. Participants utilized HIV care more frequently than addiction care. In Russia, 

HIV treatment is free and anonymous, and there are a sufficient number of governmental 

HIV care facilities in St. Petersburg. In contrast, substance use treatment options are limited, 

and patients need to register for narcology treatment in order to have medication costs 

covered by the public sector. Treatment is mostly limited to detoxification with clonidine 

and antipsychotic medications [21]. The required registration for the treatment of substance 

use disorder in the public healthcare sector often raises confidentiality concerns because 

other parties outside of addiction clinics (i.e., law enforcement, legal system, employers, 

etc.) might have access to these health data. This can have undesirable consequences in 

individuals’ professional and personal relationships [45] (i.e., losing professional licenses 

or parental rights). Therefore, hesitance to register might be a major structural barrier 

to overall care utilization, specifically to addiction services. This context may potentially 

explain the lack of an association between individual substance use stigma and addiction 

care utilization. In this study, we do not measure the effects of registration on access and 

utilization of healthcare. However, based on our qualitative research, fear of registration 

represents a major barrier to care in public clinics [46–49].

Separate models of HIV and Substance Use Stigma and Healthcare outcomes

In the primary analyses evaluating the main effects of substance use and HIV stigma, we 

found that high substance use stigma, but not HIV stigma was significantly associated with 

poor access to general healthcare. The lack of association between HIV stigma and poor 

access to general healthcare, given the relatively high HIV care utilization, suggests that 

HIV stigma alone might have a lesser role among existing care barriers. Those with high 

HIV stigma may have developed resilience strategies to resist stigmatization in medical 

settings. For example, HIV-positive PWID may reframe their own perspectives of HIV 

stigma as re-appropriation, (i.e., converting a mark of failure into a mark of strength [50]), 

thus facilitating their access to HIV care.

Secondary analyses suggested that HIV stigma was associated with lower odds of any 

inpatient care utilization. The association between HIV stigma and lower odds of any 

inpatient care may be explained by concerns related to the involuntary disclosure of HIV 

status upon inpatient admission. HIV testing is a mandatory admission requirement in many 

inpatient settings in Russia. Thus, while HIV status is often not disclosed in the ambulatory 

setting, it is more difficult to conceal in an inpatient setting, possibly explaining HIV 

stigma’s association with less of any inpatient care utilization.

Intersectional models of HIV and Substance Use Stigma and Healthcare outcomes

In analyses assessing the effect of intersectional stigma (i.e. high levels of both types of 

stigma; high level of one type of stigma; compared to low levels of both types of stigma), 

those with high levels of both types of stigma (i.e., intersectional stigma) had poorer access 

to general healthcare. Also, in the intersectional model, those with high levels of both types 

of stigma and those with high HIV stigma alone had lower odds of reporting any recent 

inpatient and general outpatient care utilization than those with low levels of both forms 
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of stigma. This is consistent with intersectionality theory and prior work found that two 

forms of intersecting high stigma have adverse impacts on health outcomes, beyond the 

mere addition of effects from separate stigma forms [12].

Taken together, this study’s results allude to the unique effects of intersectional stigma: 

when various forms of stigma intersect, the effects on health and health care are more 

complex than the simple addition of risks.

Overall, there is limited research dedicated to stigma affecting HIV-positive PWID and the 

relationship of HIV and substance use stigma on healthcare outcomes, such as avoidance of 

healthcare; and on intersectional stigma’s health effects in this key population. Few studies 

have examined separate and intersectional effects of both forms of stigma specifically 

among HIV-positive PWID. A study conducted among the same sample of HIV-positive 

PWID in St. Petersburg founded that those with both high HIV and substance use stigma 

had poorer health outcomes and lower access to HIV and addiction healthcare services [51]. 

Another study conducted in St. Petersburg, Russia, and in Kohtla-Järve, Estonia, found high 

substance use and HIV stigma to be associated with worse mental health and less regular 

visits to HIV clinics in the Russian cohort, but not in the Estonian cohort [52]. In our study, 

we recruited participants from a research clinic and through respondent-driven sampling, 

while the aforementioned study used respondent-driven sampling in mobile units providing 

HIV testing and needle and syringe services throughout the city [52]. Most participants 

in this study were already registered for HIV treatment and regularly visited HIV clinics 

(i.e., utilized outpatient care). Coping strategies around HIV stigma and familiar settings 

to people with HIV might have made stigma less of a barrier to HIV care. Furthermore, 

public anti-HIV-stigma campaigns conducted in the period of 2013 to 2015 in St Petersburg 

coincided with this study’s data collection, and the recent increased availability of ART 

might have contributed to this effect [14].

Stigma as a structural barrier to care in Russia

Studies in Russia have documented that unfavorable attitudes toward both PWID and people 

living with HIV are common in healthcare settings [21,53]. This has negative implications 

for the care of HIV-positive PWID, as physicians with negative attitudes in the past were 

less likely to prescribe ART [54]. Likewise, Russian PWID reported frequent experiences 

of discrimination from personnel in healthcare settings [55,56], leading to mistrust among 

PWID towards providers in the medical system [56]. Consistently, qualitative research in 

the US has shown that internalized substance use stigma in the healthcare setting leads to 

avoidance and delays in healthcare, and seeking of alternative services [57]. Our results are 

consistent with previous research results that substance use stigma may explain subsequent 

treatment outcomes, such as low access to and utilization of medical care [21,58].

HIV and substance use stigma add to other structural care barriers in Russia, including 

a political response for the HIV epidemic that largely excludes key populations, and an 

abstinence-focused approach without opioid agonist treatment for the treatment of substance 

use disorder [2]. Stigma has less effect on access to care in settings where widely used harm 

reduction programs lower structural barriers to treatment [52]. While multiple interventions 

to reduce HIV stigma have been found effective [59,60], future studies need to explore 
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interventions to reduce stigma as a barrier to access and utilization of general healthcare 

services and any inpatient care, including mental health or substance use, specifically for the 

key population of HIV-positive PWID and in the context of other care barriers they have to 

confront.

LIMITATIONS

This study’s limitations include the assessment of substance use stigma at different 

timepoints for study participants, which may have introduced bias in our evaluation of the 

relationship between substance use stigma and healthcare utilization. While stigma might 

have contributed to participants’ poor general healthcare access and utilization, it is also 

possible that the reported stigma is the result of their experiences in healthcare settings. 

It is possible that some participants in our sample did perceive their substance use as 

problematic, which may have limited their internalization of stigma. This may have limited 

response coherence on the Substance Abuse Self-Stigma Scale [61]. Future studies might 

include methods to assess whether participants psychologically identify as a member of the 

stigmatized group to consider this variable in models. Additionally, this study population 

may not fully represent the HIV-positive PWID population in Russia, as participants were 

recruited from a research clinic focused on HIV and addiction research. We were unable to 

fit fully adjusted models due to a sparse number of events for use of emergency services, 

use of specialized addiction or HIV care, limiting the statistical power of these exploratory 

analyses.

CONCLUSION

In this study examining HIV stigma and substance use stigma’s effect on general healthcare 

access and utilization in a cohort of HIV-positive PWID in Russia, substance use stigma was 

associated with poor access to general healthcare, while HIV stigma was associated with 

less inpatient care utilization. Analyses of intersectional HIV and substance use stigma’s 

association with general healthcare access and utilization suggested that those affected by 

both forms of stigma and those with substance use stigma alone had poorer access to 

general healthcare and less general outpatient care utilization. Intersectional stigma and 

HIV stigma alone were related to less inpatient care utilization. Effective interventions 

addressing HIV stigma, substance use stigma, and their intersection may help PWID cope 

with stigmatization and reduce stigma as a barrier to accessing and utilizing care [59].
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Table 1.

Socio-demographic characteristics, clinical and behavior in overall sample

All N=188

Male gender (%) 127 (67.6)

Age, mean (SD) 33.5 (5.1)

Secondary education (%) 144 (76.6)

Employed (%) 88 (46.8)

Depressive symptoms (%) 88 (46.8)

High social support (%) 94 (50.0)

Alcohol dependence (AUDIT) (%) 103 (54.8)

Recent substance use (%) 77 (41.0)

Transactional sex (%) 16 (8.6)
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Table 1a.

Socio-demographic characteristics, clinical and behavior stratified on 2-category HIV stigma in unweighted 

and weighted sample (N=188)

Variable Unweighted Weighted by IPTW

Low HIV 
stigma score 
= 10–21 
(n=111)

High HIV 
stigma score 
= 22–40 
(n=77)

Standardized 
Difference

Low HIV 
stigma score 
= 10–21 
(n=111)

High HIV 
stigma score 
= 22–40 
(n=77)

Standardized 
Difference

Male gender, n (%) 79 (71.17) 47 (61.04) −0.213 76 (68.74) 52 (67.7) −0.017

Mean age (years) (SD) 33.9 (4.9) 33.1 (5.1) −0.160 34.1 (36.5) 33.7 (23.3) −0.013

Education level (>9th 
grade)

86 (77.48) 57 (74.03) −0.075 89 (79.78) 58 (75.06) −0.108

Regularly employed, n (%) 56 (50.45) 32 (41.56) −0.177 46 (41.81) 33 (42.59) 0.020

Mean years since HIV 
diagnosis (SD)

8 (4.6) 7.3 (4.8) −0.149 7.3 (6.5) 7.3 (6.4) 0.000

Mean CES-D-score (past 
week) (SD)

13.9 (8.7) 21.8 (11.8) 0.762 17.4 (31.7) 17.2 (5.9) −0.009

Mean social support (past 4 
weeks) (SD)

20.1 (5.3) 20.4 (4.9) 0.059 20.1 (18.7) 20.1 (12.5) 0.000

Mean HIV Symptom Index 
count (past 4 weeks) (SD)

3.2 (3.4) 4.6 (3.8) 0.388 3.8 (6.5) 3.7 (2.7) −0.020

Alcohol dependence (past 
year), n (%)

51 (45.95) 50 (64.94) 0.399 64 (57.81) 43 (56.18) −0.029

Unhealthy alcohol use (past 
30 days), n (%)

69 (62.16) 55 (71.43) 0.207 76 (68.19) 50 (65.19) −0.059

Recent substance use (past 
30 days), n (%)

42 (37.84) 35 (45.45) 0.160 50 (45.36) 34 (44.23) −0.019

Pain 24 25 (32.47) 0.250 34 (31.07) 20 −0.125

interference (past 4 weeks), 
n (%)

(21.62) (25.38)

Transactional sex (past 
year), n (%)

5 (4.50) 11 (14.29) 0.343 17 (15.03) 7 (9.4) −0.172

SU stigma (≥59), n (%) 43 (38.74) 46 (59.74) 0.439 59 (53.03) 40 (51.47) −0.027

IPTW, inverse probability of treatment weighted logistic regression models using propensity scores. The percentage represents column percentage.
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Table 1b.

Socio-demographic characteristics, clinical and behavior stratified on 2-category SU stigma in unweighted and 

weighted sample (N=188)

Variable Unweighted Weighted by IPTW

Low SU 
stigma score 
= 21–58 
(n=98)

High SU 
stigma score 
= 59–105 
(n=90)

Standardized 
Difference

Low SU 
stigma score = 
21–58 (n=98)

High SU 
stigma score = 
59–105 (n=90)

Standardized 
Difference

Male gender, n (%) 65 (66.33) 61 (67.78) 0.033 70 (71.19) 60 (67.18) −0.087

Mean age (years) (SD) 33.2 (4.8) 33.9 (5.1) 0.141 34.2 (45.5) 34 (18.1) −0.006

Education level (>9th 
grade), n (%)

76 (77.55) 67 (74.44) −0.073 77 (78.75) 69 (77.09) −0.039

Regularly employed, n (%) 55 (56.12) 33 (36.67) −0.401 44 (44.43) 40 (44.82) 0.009

Mean years since HIV 
diagnosis (SD)

7.7 (4.5) 7.8 (5.0) 0.021 7.8 (14.7) 7.5 (5.5) −0.027

Mean CES-D score (past 
week) (SD)

13.6 (9.4) 20.9 (10.9) 0.717 21 (60.8) 18 (7.8) −0.069

Mean Social support (past 
4 weeks) (SD)

19.9 (5.1) 20.5 (5.1) 0.118 20.3 (26.6) 20.5 (12.8) 0.010

Mean HIV Symptom index 
HSI count (past 4 weeks) 
(SD)

3 (3.2) 4.6 (3.9) 0.449 4 (10.1) 4.1 (3.5) 0.013

Alcohol dependence (past 
year), n (%)

44 (44.9) 57 (63.33) 0.382 60 (60.79) 50 (55.91) −0.099

Unhealthy alcohol use 
(past 30 days), n (%)

55 (56.12) 69 (76.67) 0.455 69 (70.34) 62 (68.88) −0.031

Recent substance use (past 
30 days), n (%)

31 (31.63) 46 (51.11) 0.408 36 (36.68) 37 (41.5) 0.100

Pain interference (past 4 
weeks), n (%)

27 (27.55) 22 (24.44) −0.071 24 (24.31) 23 (25.7) 0.033

Transactional sex (past 
year)

7 (7.14%) 9 (10%) 0.103 17 (16.85%) 10 (10.92%) −0.173

HIV stigma (≥ 22), n (%) 30 (30.61) 46 (51.11) 0.431 47 (48.16) 41 (45.08) −0.062

IPTW, inverse probability of treatment weighted logistic regression models using propensity scores. The percentage represents column percentage.
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Table 2.

General healthcare access and healthcare utilization variables by low stigma vs. high intersectional stigma 

participants.

All N=188 Low HIV and low 
SU stigma N=68

High HIV stigma 
only N=30

High SU stigma 
only N=43

Both HIV and SU 
stigma high N=47

 Primary outcomes, n (%)

Poor access to general healthcare 
in past year

65 (34.8) 20 (29.4) 8 (26.7) 17 (40.5) 20 (42.6)

Any recent general outpatient 
utilization in past 3 months

43 (22.9) 17 (25.0) 10 (33.3) 8 (18.6) 8 (17.0)

 Secondary outcomes, recent care in past 3 months, n (%)

Any inpatient care 12 (6.4) 2 (2.9) 1 (3.3) 3 (7.0) 6 (12.8)

Any HIV care (inpatient/
outpatient)

119 (72.6) 38 (70.4) 19 (73.1) 32 (82.1) 30 (66.7)

ED visit 7 (3.7) 2 (2.9) 0 (0) 1 (2.3) 4 (8.5)

Any recent substance use and/or 
mental health care (inpatient/
outpatient/s elf-help)

44 (23.4) 14 (20.6) 8 (26.7) 9 (20.9) 13 (27.7)

Above median is considered a high stigma and at or below the median is considered a low stigma. Due to the limited number of events, no adjusted 
model could be fitted for HIV stigma or substance use stigma and any recent inpatient or ED (emergency department) care, nor for intersectional 
stigma and inpatient care. The percentage represents the column percentage.
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Table 3.

Results of logistic regression analysis of the associations of HIV stigma, substance use stigma with primary 

and secondary outcomes.

Unadjusted logistic regression Fully adjusted regression propensity score logistic regression*

Crude OR (95% CI) zvalue p-Value Adjusted OR (95% CI) z-value p-Value

   Primary outcomes

  Poor access to general healthcare in past year

High HIV stigma (≥22) 1.15 (0.63, 2.10) 0.46 0.64 1.08 (0.70, 1.66) 0.34 0.74

High SU stigma (≥59) 1.85 (1.02, 3.39) 2.03 0.04 2.31 (1.50, 3.5 7) 3.78 <0.001

  Recent general outpatient care in past 3 months

High HIV stigma (≥22) 1.02 (0.51, 2.02) 0.06 0.95 0.72 (0.45, 1.14) −1.39 0.16

High SU stigma (≥59) 0.59 (0.29, 1.16) −1.51 0.13 0.66 (0.40, 1.08) −1.65 0.10

   Secondary outcomes

  Recent any inpatient care in past 3 months

High HIV stigma (≥22) 2.07 (0.64, 7.23) 1.20 0.23 0.32 (0.14, 0.65) −3.02 0.003

High SU stigma (≥59) 4.02 (1.18, 18.35) 2.06 0.04 1.42 (0.61, 3.37) 0.81 0.42

  Recent ED visit in past 3 months

High HIV stigma (≥22) 1.93 (0.41, 10.03) 0.85 0.40 0.74 (0.22, 2.32) −0.51 0.61

High SU stigma (≥59) 2.87 (0.6, 20.38) 1.24 0.21 0.89 (0.31, 2.44) −0.22 0.83

  Recent HIV care in past 3 months

High HIV stigma (≥22) 0.71 (0.36, 1.40) −0.99 0.32 0.73 (0.45, 1.19) −1.27 0.20

High SU stigma (≥59) 1.08 (0.55, 2.10) 0.22 0.83 0.95 (0.59, 1.54) −0.21 0.84

  Recent substance use and/or mental health care in past 3 months

High HIV stigma (≥22) 1.39 (0.71, 2.74) 0.96 0.34 0.92 (0.58, 1.45) −0.36 0.72

High SU stigma (≥59) 1.21 (0.62, 2.37) 0.56 0.58 0.86 (0.54, 1.35) −0.67 0.51

The comparison group are those with low HIV and low SU stigma scores, respectively.

*
Covariates were age, gender (female vs. male), time since HIV diagnosis, an education level (≤9th vs. >9th grade), employed regularly, depressive 

symptoms (CES-D≥16 vs. <16), social support ≥ median vs. <median), alcohol dependence (AUDIT, 1 year, yes vs. no), unhealthy alcohol use 
(past 30 days), recent substance use (past 30 days), HIV symptom index (past 4 weeks), pain interference (past 4 weeks), and transactional sex (past 
12 months). The fully adjusted models for HIV stigma and substance use stigma included the respective other form of stigma as covariate.
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Table 4.

Results of exploratory analysis of intersectional HIV and substance use stigma on primary and secondary 

outcomes.

Unadjusted logistic regression Adjusted propensity score logistic regression*

Crude OR (95% CI) zvalue p-Value Adjusted OR (95% CI) z-value p-Value

Primary outcomes:

Poor access to general healthcare in past year

High HIV stigma (≥22), Low SU stigma 
(<59)

0.87 (0.32, 2.24) −0.28 0.78 1.17 (0.73, 1.87) 0.66 0.51

High SU stigma (≥59), Low HIV stigma 
(<22)

1.63 (0.73, 3.67) 1.19 0.23 2.16 (1.38, 3.42) 3.34 <0.001

High both stigma 1.78 (0.82, 3.90) 1.45 0.15 1.86 (1.19, 2.92) 2.71 0.007

Recent general outpatient care in past 3 months

High HIV stigma (≥22), Low SU stigma 
(<59)

1.50 (0.58, 3.81) 0.85 0.40 0.70 (0.44, 1.13) −1.47 0.14

High SU stigma (≥59), Low HIV stigma 
(<22)

0.69 (0.26, 1.72) −0.78 0.43 0.48 (0.29, 0.79) −2.83 0.005

High both stigma 0.62 (0.23, 1.54) −1.01 0.31 0.52 (0.32, 0.85) −2.59 0.009

Secondary outcomes

Recent any inpatient care in past 3 months

High HIV stigma (≥22), Low SU stigma 
(<59)

1.14 (0.05,12.34) 0.10 0.92 0.30 (0.12, 0.68) −2.73 0.006

High SU stigma (≥59), Low HIV stigma 
(<22)

2.48 (0.39, 19.40) 0.97 0.33 0.58 (0.27, 1.17) −1.50 0.13

High both stigma 4.83 (1.06, 34.04) 1.87 0.06 0.48 (0.22, 0.99) −1.94 0.05

Recent HIV care in past 3 months

High HIV stigma (≥22), Low SU stigma 
(<59)

1.14 (0.41, 3.40) 0.25 0.80 0.78 (0.48, 1.27) −0.99 0.32

High SU stigma (≥59), Low HIV stigma 
(<22)

1.93 (0.73, 5.54) 1.28 0.20 1.61 (0.94, 2.77) 1.74 0.08

High both stigma 0.84 (0.36, 1.98) −0.40 0.69 0.92 (0.56, 1.49) −0.34 0.73

Recent substance use and/or mental health care in past 3 months

High HIV stigma (≥22), Low SU stigma 
(<59)

1.40 (0.50, 3.77) 0.66 0.51 0.91 (0.55, 1.52) −0.35 0.72

High SU stigma (≥59), Low HIV stigma 
(<22)

1.02 (0.39, 2.59) 0.04 0.97 1.20 (0.73, 1.98) 0.73 0.46

High both stigma 1.48 (0.61, 3.53) 0.88 0.38 1.56 (0.97, 2.52) 1.83 0.07

The comparison group are those with both low HIV (<22) and low SU (<59) stigma scores.

*
The partially adjusted models for gender (female vs. male), depressive symptoms (CES-D≥16 vs. <16), recent substance use (past 30 days), 

transactional sex (past 12 months). Weights were truncated at the 99th percentile due to large weights.
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