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There is insufficient research on the impact of perceived discrimination in healthcare settings on 

adherence to antiretroviral therapy (ART), particularly among women living with HIV, and even 

less is known about psychosocial mechanisms that may mediate this association. Cross-sectional 

analyses were conducted in a sample of 1356 diverse women living with HIV enrolled in the 

Women’s Interagency HIV Study (WIHS), a multi-center cohort study. Indirect effects analysis 

with bootstrapping was used to examine the potential mediating roles of internalized stigma and 

depressive symptoms in the association between perceived discrimination in healthcare settings 

and ART adherence. Perceived discrimination in healthcare settings was negatively associated with 

optimal (95% or better) ART adherence (adjusted odds ratio AOR = 0.81, p = .02, 95% confidence 

interval CI [0.68,0.97]). Furthermore, internalization of stigma and depressive symptoms mediated 

the perceived discrimination-adherence association: Serial mediation analyses revealed a 

significant indirect effect of perceived discrimination in healthcare settings on ART adherence, 

first through internalized HIV stigma, and then through depressive symptoms (B = −0.08, SE = 

0.02, 95% CI [−0.12, −0.04]). Perceiving discrimination in healthcare settings may contribute to 

internalization of HIV-related stigma, which in turn may lead to depressive symptoms, with 

downstream adverse effects on ART adherence among women. These findings can guide the 

design of interventions to reduce discrimination in healthcare settings, as well as interventions 

targeting psychosocial mechanisms that may impact the ability of women living with HIV to 

adhere to ART regimens.

Keywords
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INTRODUCTION

HIV-related stigma may be experienced by people living with HIV (PLWH) in various 

settings, but stigma and discrimination experienced (or perceived) in healthcare settings may 

be particularly detrimental to health outcomes for PLWH.1 Studies suggest that HIV-related 

discrimination is still prevalent in healthcare settings2 and between 26% – 40% of PLWH 

report discrimination by a healthcare worker since becoming infected with HIV.3–5 Stigma 

in this context may affect the quality of healthcare services by providers, utilization of 

services by individuals living with or at high risk for HIV infection, as well as have 

damaging psychosocial effects for PLWH.6

Quality of care may be compromised when providers express stigmatizing attitudes through 

nonverbal behaviors such as avoidance of physical proximity and eye contact,7 lack of 

touch,8 expression of discomfort,4 or differential treatment, such as the use of excessive 

precautions or isolation measures,9 or deferring prescribing antiretroviral therapy for active 

injection drug users.10 In more overt cases, PLWH have been gossiped about or verbally 

abused by health workers,9 had their confidentiality breached,11 or were even denied 

care.3,12

If PLWH perceive stigma and discrimination from healthcare providers, this can also impact 

their care utilization behaviors, such as adherence to scheduled appointments13 and timing 
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of presentation to healthcare facilities for testing and treatment, which are often delayed 

beyond the stage of optimal therapy initiation.14 Evidence suggests that actual 

discrimination is associated with perceived discrimination,15,16 but the strength of the 

association may be attenuated due to the difficulty associated with directly observing acts of 

discrimination.16 The magnitude of this association may also depend on how the person 

living with HIV appraises the interaction.17 Perceived discrimination due to one’s HIV 

status may be an important construct to assess when examining certain outcomes, including 

health behaviors of PLWH. Perceived social support has been shown to be a better predictor 

of improvements in the mental health of PLWH18 [and of individuals with social anxiety19] 

than actual social support, and subjective socioeconomic status is a better predictor of 

positive health outcomes than objective socioeconomic status.20,21 As has been argued in the 

literature on perceived socioeconomic status,22 the theoretical importance of examining 

perceived discrimination in healthcare settings may be even more important when it is 

hypothesized that the effect of discrimination on outcomes is mediated by psychological/

emotional processes (e.g., internalized stigma or depressive symptoms).

Perceiving HIV-related stigma and discrimination from various sources may compromise 

psychological resources of PLWH such as adaptive coping and social support, thus reducing 

their ability to successfully adhere to antiretroviral therapy (ART).23,24 Research suggests 

that perceived strength of the provider-patient relationship is associated with ART 

adherence.25,26 However, there are few studies from the United States (US) investigating the 

impact of perceived HIV-related stigma and discrimination from healthcare providers on 

ART adherence. A 2013 review of the literature on stigma and discrimination in healthcare 

settings in the US or other industrialized nations1 discussed numerous studies on the types of 

discrimination experienced within treatment settings. However, it reported only a few studies 

that examined the effects of stigma in healthcare settings on health outcomes such as 

appointment adherence13 and engagement in care.4 In particular, the review included only 

one study on ART adherence,5 with results indicating that discriminatory healthcare 

experiences were not associated with poorer ART adherence in that study population. 

However, this study by Thrasher et al. was based on data collected in the mid-1990s when 

ART first became widely available and optimism over the drugs was high. In addition, the 

study did not have a large proportion of minority women and thus may not be representative 

of the populations currently living with and at high risk of acquiring HIV. Minority women 

in the US are disproportionately affected by HIV,27 have distinct historical bases for medical 

distrust,28 and may experience effects of HIV-related stigma in greater magnitude,29 

compared to non-minority groups. Thus, studies addressing this gap in the literature on the 

association between perceived discrimination in healthcare settings and ART adherence 

should include samples with a large proportion of minority women.

If an association between the perception of discrimination in healthcare settings and ART 

adherence exists, it is important to understand potential mediating mechanisms. Given the 

importance of consistent ART adherence for maintaining viral load suppression, preventing 

the development of treatment-resistant HIV strains, and reducing risk of transmission, 

interventions to reduce risk factors for sub-optimal adherence are crucial.24 However, 

interventions to reduce HIV stigma and discrimination from different sources have had 

mixed success.30,31 This may be due in part to our lack of understanding about the role of 
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psychosocial factors as mediating mechanisms for the impact of HIV-related stigma and 

discrimination on health behaviors. To design effective interventions, it is crucial to base the 

design on a conceptual model that accurately reflects how perceptions of discrimination, an 

interpersonal experience, impacts intrapersonal processes that determine the health 

behaviors of a person living with HIV at an individual level.

Proposed conceptual model

We hypothesized that depressive symptoms may be a mediating mechanism in the 

association between the perception of HIV-related discrimination in healthcare settings and 

ART adherence. Symptoms of depression have consistently been shown to impact HIV 

medication (ART) adherence across populations.29,32 According to our conceptual model, 

perceiving discrimination in healthcare settings may contribute to symptoms of depression—

including fatigue, diminished ability to concentrate, and feelings of worthlessness—

ultimately impacting the ability of individuals perceiving discrimination to adhere to 

complex medication regimens.

We hypothesized that internalization of stigma may be an additional mediating mechanism. 

The concept of internalized stigma is based on the assumption that some PLWH may convert 

a negative external stimulus (e.g., discrimination) – whether actual or perceived – into an 

internal reality whereby they accept and endorse presumed negative connotations by others 

about having HIV.33 Supporting this hypothesis, a recent experience sampling study found 

that perceived acts of discrimination during daily life are associated with increased feelings 

of internalized stigma in within-person analyses.34 We hypothesize that internalized stigma 

may in turn lead to emotional, cognitive, and affective changes such as depressive 

symptoms, which may subsequently impact health behaviors.

Based on the above model, we used cross-sectional data to examine a serial mediation 

hypothesis: Perceived discrimination related to women’s HIV status in healthcare settings is 

associated with internalized stigma, which in turn contributes to depressive symptoms, 

which in turn results in sub-optimal ART adherence. The current analysis provides a critical 

first step in testing the hypothesized conceptual model. Our findings may provide 

justification for the conduct of a future longitudinal analysis to confirm the hypothesized 

mediation pathway. If confirmed, intervention development to prevent the specific effects of 

perceived discrimination in health care settings may become an important focus.

METHODS

Study Participants

Our analyses used data from the Women’s Interagency HIV Study (WIHS), a multi-site 

cohort study that has enrolled women living with HIV in 9 WIHS sites across various 

regions of the US (Birmingham, AL/Jackson, MS; San Francisco/Bay Area, CA; 

Washington, DC; Miami, FL; Atlanta, GA; Chicago, IL; Chapel Hill, NC; Bronx/Manhattan, 

NY; Brooklyn, NY), as previously described.35,36 WIHS study participants were recruited 

from a range of different settings including HIV primary care clinics, HIV testing sites, 

hospital-based programs, drug rehabilitation programs, women’s support groups, and 
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referrals from enrolled participants. Participants complete a semiannual physical 

examination, provide biological specimens, and complete an interviewer-administered 

questionnaire in either English or Spanish. Measures of discrimination in health care settings 

and internalized stigma were recently added to the battery of measures. Cross-sectional 

analyses for the current article included 1356 women currently on ART for whom data on 

medication adherence, internalized stigma, and health care discrimination were available 

from their last study visit between April 2014 and March 2015 (excluding 176 participants 

from the analyses). The protocol was approved by the Institutional Review Board at each 

site’s institution and by the WIHS Executive Committee and participants provided written 

informed consent.

Measures

HIV-related discrimination in healthcare settings—In the WIHS questionnaire, 

participants responded to a single item, “I feel discriminated against in healthcare settings 

because of my HIV status” in order to assess the level of discrimination that they perceived 

from their collective healthcare team. This item was adapted from a survey measuring 

stigma and discrimination experienced by people living with HIV/AIDS in South Africa37 

and from the widely used Experiences of Discrimination Scale,38 which has been successful 

in predicting health outcomes using global perceptions of discrimination in different 

settings. Responses were given using a four-point scale (Strongly Disagree to Strongly 

Agree).

Internalized HIV-related stigma—We used the negative self-image subscale of the 

revised HIV stigma scale39 adapted from Berger et al.33 to assess current internalized HIV-

related stigma. This subscale is composed of seven items (for example, “I feel I’m not as 

good as others because I have HIV/AIDS.”), rated on a four-point scale (Strongly Disagree 

to Strongly Agree), and showed high internal consistency and test-retest reliability in 

previous studies.40,41 Cronbach’s alpha reliability coefficient for the subscale was .88 in the 

current sample.

Depressive symptoms—WIHS uses the 20-item Center for Epidemiological Studies 

Depression (CES-D) scale, which has response options ranging from 0 (Rarely or None of 

the Time) to 3 (Most or Almost All of the Time), to assess depressive symptoms. This scale 

has been shown to predict antiretroviral therapy adherence in various populations.32

Adherence—ART adherence is assessed in WIHS by asking participants to self-report 

how often they took their medications as prescribed over the past six months, with response 

options ranging from 1 (100% of the time) to 5 (I haven’t taken any of my prescribed 

medications). This measure has been shown to be a valid measure of adherence.42,43 As in 

previous studies,29,44 we used the cutoff for optimal versus sub-optimal adherence to be at 

95%, resulting in a dichotomized variable.

Data analyses

In preliminary analyses, a multiple linear regression model was used to examine the 

association between demographic variables (covariates used in main analyses) and perceived 
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discrimination in healthcare settings. To test our main hypothesis, logistic regression 

analysis was conducted using ART adherence as the dependent variable and perceived 

discrimination in healthcare settings as the independent variable. Next, depression scores 

were added to the model. In all analyses, we adjusted for covariates that previous research 

identified as important when examining stigma-adherence associations: race, age, time on 

ART, illicit drug use, income, and education. As an additional sensitivity analysis, we re-ran 

models on women of color only to determine if the associations were similar in this 

subpopulation.

Mediation analysis was used to test whether the association between perceived 

discrimination in healthcare settings and sub-optimal HIV medication adherence is mediated 

by depression scores, utilizing the indirect effects analysis with bootstrapping for 

dichotomous outcomes developed by Hayes.45 In this method, a significant indirect effect 

(indicated by a confidence interval that does not include zero) suggests mediation. Finally, 

we used a serial mediation analysis to examine the hypothesis that perceived discrimination 

in healthcare settings leads to internalized HIV stigma, which in turn leads to higher 

depression scores, which in turn leads to sub-optimal adherence. In all mediation analyses 

1000 bootstrap samples were used. The covariates race, age, time on ART, illicit drug use, 

income, and education were entered as control variables in all mediation analyses as well. 

All analyses were performed using SPSS (IBM Corp. Released 2011. IBM SPSS Statistics 

for Windows, Version 20.0. Armonk, NY: IBM Corp.).

RESULTS

Demographic and patient characteristics of the sample can be found in Table 1. When 

entered simultaneously into a multiple linear regression, none of the demographic variables 

(covariates used in main analyses), except for illicit drug use, were significantly associated 

with perceived discrimination in healthcare settings. Illicit drug use was associated with 

higher perceived discrimination in healthcare settings (B = 0.11, t = 1.98, p = .048). In a 

logistic regression analysis, perceived discrimination in healthcare settings was significantly 

associated with sub-optimal medication adherence (adjusted odds ratio [AOR] = 0.81, p = .

02, 95% confidence interval [CI] [0.68,0.97]). In this analysis, the covariates younger age, 

more time on ART, using illicit drugs, and not being white of non-Hispanic origin were also 

significantly associated with sub-optimal adherence (all p-values < .02), whereas the 

remaining covariates, income and education, were not significantly associated with 

adherence (both p-values > .80). When depression scores were added to the model, 

perceived discrimination in healthcare settings was no longer significantly associated with 

adherence (AOR = 0.91, p = .35, CI [0.76,1.10]), whereas depression scores were 

significantly associated with sub-optimal adherence (AOR = 0.97, p < .001, CI [0.96,0.99]).

A mediation analysis (see Figure 1) suggested that the association between perceived 

discrimination in healthcare settings and HIV medication adherence is mediated by 

depressive symptoms. The indirect effect of discrimination in healthcare settings on HIV 

medication adherence through depression scores (the product of the paths +4.01 and −0.03) 

was significant (B = −0.11, SE = 0.03, 95% CI [−0.18, −0.06]). This result suggests that 

depressive symptoms account for the association between perceived discrimination in health 
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care settings and medication adherence. In this analysis controlling for depressive 

symptoms, the direct effect of discrimination in healthcare settings on HIV medication 

adherence was not significant (B = −0.09, SE = 0.10, 95% CI [−0.28,0.10]), which suggests 

that when the mediating effect of depressive symptoms is controlled, the remaining effect of 

discrimination in healthcare settings on HIV medication adherence is no longer significant.

In our serial mediation analysis (see Figure 2), the indirect effect of discrimination in 

healthcare settings on sub-optimal HIV medication adherence, first through internalized HIV 

stigma and then through depressive symptoms (the product of the paths +0.43, +6.50, and 

−0.03) was significant (B = −0.08, SE = 0.02, CI [−0.12, −0.04]). This result supports the 

serial mediation hypothesis: discrimination in healthcare settings predicts internalized HIV 

stigma, which in turn predicts depressive symptoms, which in turn predicts sub-optimal HIV 

medication adherence. In this model, the indirect effect of discrimination in healthcare 

settings on HIV medication adherence through only depressive symptoms (the product of the 

paths +1.22 and −0.03 in Figure 2) was significant: B = −0.04, SE = 0.02, CI [−0.08, 

−0.01]). However, the effect of perceived discrimination in healthcare settings on HIV 

medication adherence through only internalized HIV stigma (the product of the paths 0.43 

and 0.02 in Figure 2) was not significant (B = 0.01, SE = 0.07, CI [−0.11, 0.15]). 

Furthermore, in this model that includes depressive symptoms, the path from internalized 

stigma to HIV medication adherence (B = 0.02) was not significant, which suggests that the 

effect of internalized HIV-related stigma on HIV medication adherence is mostly mediated 

by depressive symptoms. In the serial mediation analysis, the direct effect of discrimination 

in healthcare settings on HIV medication adherence was not significant (B = −0.10, SE = 

0.11, 95% CI [−0.31,0.11]), suggesting that when the mediating effects of both mediators 

are controlled, the remaining effect of discrimination in healthcare settings on HIV 

medication adherence is no longer significant. We re-ran all models excluding non-Hispanic 

white women, and all main effects and mediators were similar.

To evaluate possible reverse causality (i.e., internalized HIV stigma and/or depression leads 

to interpreting neutral interactions in healthcare settings as discrimination, which leads to 

suboptimal adherence) we examined the mediating role of perceived discrimination in 

healthcare settings in the association that internalized stigma (or depression) has with sub-

optimal adherence. Neither the indirect effect of internalized stigma (B = −0.09, SE = 0.07, 

CI [−0.23,0.06]) nor the indirect effect of depression (B = −0.002, SE = 0.002, CI 

[−0.006,0.002]) on sub-optimal adherence through perceived discrimination in healthcare 

settings was significant.

DISCUSSION

Previous literature has suggested a negative impact of discrimination in a healthcare setting 

on the delivery and utilization of HIV services by PLWH, but less is known about the impact 

of perceived stigma and discrimination in a healthcare setting on ART adherence by PLWH, 

which is closely linked to HIV-related health outcomes. The current study helps fill this gap 

in knowledge by examining the association between perceived discrimination in healthcare 

settings and sub-optimal HIV medication adherence among women. We also examined the 

mediating roles of internalized HIV-related stigma, and subsequently depressive symptoms, 
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in this association. We found that perceived discrimination in a healthcare setting was 

significantly associated with sub-optimal ART adherence. Furthermore, this association was 

mediated in a serial fashion by internalized stigma and by depressive symptoms: perceived 

discrimination in healthcare settings was associated with internalized HIV stigma, which in 

turn was associated with depressive symptoms, which in turn was associated with sub-

optimal adherence. Although our results suggest that depression operates as a mediator of 

the perceived discrimination-adherence association independently of the process of 

internalization (i.e., women living with HIV may perceive discrimination and experience 

resultant depressive symptoms, which leads to sub-optimal ART adherence), the 

internalization of stigma also appears to impact ART adherence through depressive 

symptoms.

Our results are in line with the finding that depressive symptoms are associated with 

internalized stigma,46,47 and may mediate the association between internalized stigma and 

poorer ART adherence,29,48 based upon longitudinal and cross-sectional findings, 

respectively. We believe that this study adds to growing evidence that actual or perceived 

discrimination from various sources – including healthcare workers, community members, 

and close interpersonal relationships – can contribute to feelings of worthlessness and self-

blame, ultimately disrupting adherence to ART regimens.34 Building on the HIV stigma 

framework by Earnshaw and Chaudoir,49 theoretical work has suggested that identifying the 

source of stigma (friends, family, strangers, health providers, etc.) is important in predicting 

different health behaviors that PLWH adopt in response to stigma.24,50 Perceived stigma and 

discrimination in healthcare settings may impact health behaviors and outcomes differently 

than community stigma or stigma from family and friends. Stigma in a healthcare setting has 

been associated with reduced physician trust and non-suppressed viral load,51 and the 

quality of a patients’ relationship with their HIV care provider seems to play an important 

role in ART adherence.52

Although minority women in the US are disproportionately affected by HIV,27 have distinct 

historical bases for medical distrust,28 and may experience effects of HIV-related stigma in 

greater magnitude,29 compared to non-minority groups, there is a paucity of research on the 

perception of HIV-related discrimination in healthcare settings in this population. Thus, 

minority women represent a key population within which to address this gap in the literature 

on the association between discrimination in healthcare settings and ART adherence. Our 

sample, which comprises 89% minority-identifying participants, adds to the literature which 

has otherwise assessed healthcare discrimination and its impact on ART adherence in 

populations with fewer women of color.5

Future longitudinal studies are required to warrant intervention development to address these 

potential downstream effects of perceived HIV discrimination in healthcare settings. 

Nevertheless, these findings may suggest practical considerations for institutions that 

provide healthcare to women living with HIV and for people living with other chronic 

stigmatized conditions. First, clinical organizations with an interest in evidence-based 

practice may want to keep providers informed as to current perceived experiences of 

discrimination in healthcare settings by women living with HIV from various U.S. regions, 

particularly considering that these perceived experiences are associated with downstream 
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outcomes (i.e., depression and suboptimal adherence) that place greater burden on the 

healthcare system.53,54 Additionally, health care organizations interested in clinic quality 

may consider assessment of providers’ baseline knowledge of HIV discrimination in health 

care settings and its potential negative impacts, in order to determine whether healthcare 

provider education would be beneficial. Some healthcare institutions may further consider 

actual evaluation of implicit and explicit HIV-related biases in health care settings. A recent 

assessment of health care setting stigma among providers in Alabama2 informed the 

adaptation and implementation of an intervention in which health care professionals and 

PLWH learned about HIV-related stigma and were equipped with the skills to address HIV-

related stigma in the community and in the health care setting, which has shown promise in 

pilot assessments.55

Theoretical formulations distinguish different dimensions of HIV-related stigma, such as 

enacted stigma (actual experiences of discrimination), perceived community stigma 

(perceived severity of stigmatizing attitudes in the community against PLWH in general), 

internalized stigma, and anticipated stigma (expectation of negative attitudes due to one’s 

HIV positive status).24,49 In this article, we focused on perceptions of enacted stigma in 

healthcare settings, which may be a better predictor of health outcomes than actual 

experiences, and this association may be mediated by internalized stigma. A recently 

proposed theoretical framework suggests that different dimensions of HIV-related stigma 

may mediate the effect of other stigma dimensions.24 Future studies can examine the 

complex mechanisms through which different dimensions of stigma affect health outcomes 

for PLWH.

A deeper understanding of the process of stigma internalization and depression may allow 

providers to identify and challenge manifestations of stigma and discrimination in their own 

practices. This understanding may also prompt strategies to hamper the development of 

internalized stigma or depressive symptoms among women living with HIV, and potential 

downstream effects. Strategies for the reduction of internalized stigma are suggested by the 

extant literature. A recent intervention to reduce internalized HIV stigma among African 

American women is on the horizon, consisting of group exercises in which women share 

stigma experiences and engage in role play scenarios designed to develop coping 

mechanisms and increase social support.56 Future research may consider the feasibility of 

incorporating an internalized stigma reduction component into an existing and efficacious 

behavioral intervention for depression and adherence,57 or in combination with a medical 

intervention for depression, which have achieved clinically significant improvements in 

symptoms of depression but have had limited effects on ART adherence.58

One of the strengths of this study was the geographically and racially diverse and large 

sample of women living with HIV from across the US, contributing to the generalizability of 

our results. We also used valid and reliable measures of assessment, such as the multi-item 

measure of internalized HIV-related stigma, which has incorporated relevant constructs and 

demonstrated discriminant validity.39 In terms of analysis, we used mediation modeling with 

bootstrapping to examine the interconnected relationships, thus enabling us to examine how 

perceptions of interpersonal relationships could impact intrapersonal factors and behaviors.
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This study has several limitations. First, since this study is based on cross-sectional data, we 

are unable to infer that the serial mediation relationship between perceived discrimination in 

healthcare settings and non-optimal adherence is causal. Second, our measure of perceived 

discrimination in healthcare settings was based on a single item. Our findings need to be 

replicated in future studies using multi-item discrimination scales. Third, self-reported 

measures of ART adherence have been criticized for their susceptibility to recall and social 

desirability biases. On the other hand, since self-report may overestimate actual adherence 

behavior, the report of any sub-optimal adherence is of clinical relevance and any significant 

associations with it warrant further exploration as endorsed by adherence guidelines.59

In conclusion, much is at stake when people living with HIV perceive discrimination in a 

healthcare setting. The present findings suggest that perceived discrimination in healthcare 

settings contributes to internalization of HIV-related stigma by women living with HIV, 

which in turn leads to depressive symptoms, with adverse effects on ART adherence. Future 

research should assess whether the serial mediation relationship described in this study holds 

true in longitudinal studies and also among men living with HIV. Interventions that aim to 

reduce HIV-related stigma and discrimination in healthcare settings may not only seek to 

document the impact on patient-reported perceptions of discrimination, but also on potential 

reductions in internalized stigma and depression, with the ultimate goal of improving health 

behaviors and outcomes.

Acknowledgments

We wish to acknowledge the assistance of the WIHS program staff and the contributions of the participants who 
enrolled in this study. This study was funded by Women’s Interagency HIV Study (WIHS) sub-study grants from 
the National Institute of Mental Health, R01MH095683 and R01MH104114. The contents of this publication are 
solely the responsibility of the authors and do not represent the official views of the National Institutes of Health 
(NIH). WIHS (Principal Investigators): UAB-MS WIHS (Michael Saag, Mirjam-Colette Kempf, and Deborah 
Konkle-Parker), U01-AI-103401; Atlanta WIHS (Ighovwerha Ofotokun and Gina Wingood), U01-AI-103408; 
Bronx WIHS (Kathryn Anastos), U01-AI-035004; Brooklyn WIHS (Howard Minkoff and Deborah Gustafson), 
U01-AI-031834; Chicago WIHS (Mardge Cohen, Audrey French), U01-AI-034993; Metropolitan Washington 
WIHS (Mary Young), U01-AI-034994; Miami WIHS (Margaret Fischl and Lisa Metsch), U01-AI-103397; UNC 
WIHS (Adaora Adimora), U01-AI-103390; Connie Wofsy Women’s HIV Study, Northern California (Ruth 
Greenblatt, Bradley Aouizerat, and Phyllis Tien), U01-AI-034989; WIHS Data Management and Analysis Center 
(Stephen Gange and Elizabeth Golub), U01-AI-042590; Southern California WIHS (Alexandra Levine and Marek 
Nowicki), U01-HD-032632 (WIHS I – WIHS IV). The WIHS is funded primarily by the National Institute of 
Allergy and Infectious Diseases (NIAID), with additional co-funding from the Eunice Kennedy Shriver National 
Institute of Child Health and Human Development (NICHD), the National Cancer Institute (NCI), the National 
Institute on Drug Abuse (NIDA), and the National Institute on Mental Health (NIMH). Targeted supplemental 
funding for specific projects is also provided by the National Institute of Dental and Craniofacial Research 
(NIDCR), the National Institute on Alcohol Abuse and Alcoholism (NIAAA), the National Institute on Deafness 
and other Communication Disorders (NIDCD), and the NIH Office of Research on Women’s Health. WIHS data 
collection is also supported by UL1-TR000004 (UCSF CTSA) and UL1-TR000454 (Atlanta CTSA). This research 
was also supported by the University of Alabama at Birmingham (UAB) Center for AIDS Research CFAR, an NIH 
funded program (P30 AI027767) that was made possible by the following institutes: NIAID, NCI, NICHD, NHLBI, 
NIDA, NIA, NIDDK, NIGMS, and OAR. Trainee support was provided by the Agency for Healthcare Research and 
Quality (grant number T32HS013852).

References

1. Naughton JD, Vanable PA. HIV Stigmatization Among Healthcare Providers: Review of the 
Evidence and Implications for HIV Care. Stigma, discrimination and living with HIV/AIDS: a 
cross-cultural perspective. 2013:97–114.

2. Stringer KL, Turan B, McCormick L, et al. HIV-Related Stigma Among Healthcare Providers in the 
Deep South. AIDS Behav. Jan; 2016 20(1):115–125. [PubMed: 26650383] 

Turan et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Schuster MA, Collins R, Cunningham WE, et al. Perceived discrimination in clinical care in a 
nationally representative sample of HIV-infected adults receiving health care. J Gen Intern Med. 
Sep; 2005 20(9):807–813. [PubMed: 16117747] 

4. Kinsler JJ, Wong MD, Sayles JN, Davis C, Cunningham WE. The effect of perceived stigma from a 
health care provider on access to care among a low-income HIV-positive population. AIDS Patient 
Care STDS. Aug; 2007 21(8):584–592. [PubMed: 17711383] 

5. Thrasher AD, Earp JA, Golin CE, Zimmer CR. Discrimination, distrust, and racial/ethnic disparities 
in antiretroviral therapy adherence among a national sample of HIV-infected patients. J Acquir 
Immune Defic Syndr. Sep 1; 2008 49(1):84–93. [PubMed: 18667919] 

6. Nyblade L, Stangl A, Weiss E, Ashburn K. Combating HIV stigma in health care settings: what 
works? J Int AIDS Soc. 2009; 12:15. [PubMed: 19660113] 

7. Rintamaki LS, Scott AM, Kosenko KA, Jensen RE. Male patient perceptions of HIV stigma in 
health care contexts. AIDS Patient Care STDS. Dec; 2007 21(12):956–969. [PubMed: 18154492] 

8. Blake BJ, Jones Taylor GA, Reid P, Kosowski M. Experiences of women in obtaining human 
immunodeficiency virus testing and healthcare services. J Am Acad Nurse Pract. Jan; 2008 20(1):
40–46. [PubMed: 18184164] 

9. Banteyerga, H., Kidanu, A., Nyblade, L., MacQuarrie, K., Pande, R. Yichalaliko! Exploring HIV 
and AIDS stigma and related discrimination in Ethiopia: causes, manifestations, consequences, and 
coping mechanisms. Addis Ababa: Miz-Hasab Research Center; 2004. 

10. Westergaard RP, Ambrose BK, Mehta SH, Kirk GD. Provider and clinic-level correlates of 
deferring antiretroviral therapy for people who inject drugs: a survey of North American HIV 
providers. Journal of the International AIDS Society. 2012; 15(1):10. [PubMed: 22360788] 

11. Mahendra VS, Gilborn L, Bharat S, et al. Understanding and measuring AIDS-related stigma in 
health care settings: a developing country perspective. SAHARA J. Aug; 2007 4(2):616–625. 
[PubMed: 18071613] 

12. Tanzania stigma-indicators field test group. Measuring HIV stigma: results of a field-test in 
Tanzania. Washington, DC: Synergy, Inc; 2005. 

13. Bodenlos JS, Grothe KB, Whitehead D, Konkle-Parker DJ, Jones GN, Brantley PJ. Attitudes 
toward health care providers and appointment attendance in HIV/AIDS patients. J Assoc Nurses 
AIDS Care. May-Jun;2007 18(3):65–73. [PubMed: 17570301] 

14. Wolfe WR, Weiser SD, Bangsberg DR, et al. Effects of HIV-related stigma among an early sample 
of patients receiving antiretroviral therapy in Botswana. AIDS Care. Nov; 2006 18(8):931–933. 
[PubMed: 17012082] 

15. Hartung FM, Renner B. Perceived and actual social discrimination: the case of overweight and 
social inclusion. Front Psychol. 2013; 4:147. [PubMed: 23554597] 

16. Rubio-Rico L, Roca-Biosca A, de Molina-Fernandez I. Perceived discrimination among Maghrebi 
users of health services in Tarragona (Spain). Int J Equity Health. Dec 03.2015 14:144. [PubMed: 
26630972] 

17. Feldman Barrett, L., Swim, JK. Prejudice: The Target’s Perspective. San Diego, CA: Academic 
Press; 1998. Appraisals of prejudice and discrimination; p. 11-36.

18. McDowell TL, Serovich JM. The effect of perceived and actual social support on the mental health 
of HIV-positive persons. AIDS Care. Nov; 2007 19(10):1223–1229. [PubMed: 18071966] 

19. Kraus CA. Actual and perceived social support in social anxiety. ETD collection for University of 
Nebraska – Lincoln. 2006:AAI3208129.

20. Brown-Iannuzzi JL, Payne BK, Rini C, DuHamel KN, Redd WH. Objective and subjective 
socioeconomic status and health symptoms in patients following hematopoietic stem cell 
transplantation. Psychooncology. Jul; 2014 23(7):740–748. [PubMed: 25121168] 

21. Cohen S, Alper CM, Doyle WJ, Adler N, Treanor JJ, Turner RB. Objective and subjective 
socioeconomic status and susceptibility to the common cold. Health Psychol. Mar; 2008 27(2):
268–274. [PubMed: 18377146] 

22. Singh-Manoux A, Marmot MG, Adler NE. Does subjective social status predict health and change 
in health status better than objective status? Psychosom Med. 2005; 67(6):855–861. [PubMed: 
16314589] 

Turan et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



23. Katz IT, Ryu AE, Onuegbu AG, et al. Impact of HIV-related stigma on treatment adherence: 
systematic review and meta-synthesis. J Int AIDS Soc. 2013; 16(3 Suppl 2):18640. [PubMed: 
24242258] 

24. Turan B, Hatcher AM, Weiser SD, Johnson MO, Rice WS, Turan JM. Framing Mechanisms 
Linking HIV-Related Stigma, Adherence to Treatment, and Health Outcomes. Am J Public Health. 
2017; 107(6):863–869. 2017/06/01. [PubMed: 28426316] 

25. Beach MC, Keruly J, Moore RD. Is the quality of the patient-provider relationship associated with 
better adherence and health outcomes for patients with HIV? J Gen Intern Med. Jun; 2006 21(6):
661–665. [PubMed: 16808754] 

26. Ingersoll KS, Heckman CJ. Patient-clinician relationships and treatment system effects on HIV 
medication adherence. AIDS Behav. Mar; 2005 9(1):89–101. [PubMed: 15812616] 

27. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the United States and 
Dependent Areas, 2015. 2016

28. Fisher JA, Kalbaugh CA. Challenging assumptions about minority participation in US clinical 
research. Am J Public Health. Dec; 2011 101(12):2217–2222. [PubMed: 22021285] 

29. Turan B, Smith W, Cohen MH, et al. Mechanisms for the Negative Effects of Internalized HIV-
Related Stigma on Antiretroviral Therapy Adherence in Women: The Mediating Roles of Social 
Isolation and Depression. J Acquir Immune Defic Syndr. Jun 1; 2016 72(2):198–205. [PubMed: 
26885803] 

30. Brown L, Macintyre K, Trujillo L. Interventions to reduce HIV/AIDS stigma: what have we 
learned? AIDS education and prevention : official publication of the International Society for 
AIDS Education. Feb; 2003 15(1):49–69. [PubMed: 12627743] 

31. Stangl AL, Lloyd JK, Brady LM, Holland CE, Baral S. A systematic review of interventions to 
reduce HIV-related stigma and discrimination from 2002 to 2013: how far have we come? J Int 
AIDS Soc. 2013; 16(3 Suppl 2):18734. [PubMed: 24242268] 

32. Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV/AIDS treatment 
nonadherence: a review and meta-analysis. J Acquir Immune Defic Syndr. 2011; 58(2):181–187. 
[PubMed: 21857529] 

33. Berger BE, Ferrans CE, Lashley FR. Measuring stigma in people with HIV: psychometric 
assessment of the HIV stigma scale. Res Nurs Health. Dec; 2001 24(6):518–529. [PubMed: 
11746080] 

34. Fazeli P, Turan JM, Budhwani H, et al. Moment-to-moment within-person associations between 
acts of discrimination and internalized stigma in people living with HIV: An experience sampling 
study. Stigma and Health. 2016 Advance online publication. 

35. Barkan SE, Melnick SL, Preston-Martin S, et al. The Women’s Interagency HIV Study. WIHS 
Collaborative Study Group. Epidemiology. Mar; 1998 9(2):117–125. [PubMed: 9504278] 

36. Bacon MC, von Wyl V, Alden C, et al. The Women’s Interagency HIV Study: an observational 
cohort brings clinical sciences to the bench. Clin Diagn Lab Immunol. Sep; 2005 12(9):1013–
1019. [PubMed: 16148165] 

37. dos Santos MM, Kruger P, Mellors SE, Wolvaardt G, Van Der Ryst E. An exploratory survey 
measuring stigma and discrimination experienced by people living with HIV/AIDS in South 
Africa: the People Living with HIV Stigma Index. BMC Public Health. 2014; 14(1):1. [PubMed: 
24383435] 

38. Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. Experiences of discrimination: 
validity and reliability of a self-report measure for population health research on racism and health. 
Soc Sci Med. 2005; 61(7):1576–1596. [PubMed: 16005789] 

39. Bunn JY, Solomon SE, Miller C, Forehand R. Measurement of stigma in people with HIV: a 
reexamination of the HIV Stigma Scale. AIDS Educ Prev. Jun; 2007 19(3):198–208. [PubMed: 
17563274] 

40. Varni SE, Miller CT, Solomon SE. Sexual behavior as a function of stigma and coping with stigma 
among people with HIV/AIDS in rural New England. AIDS Behav. Nov; 2012 16(8):2330–2339. 
[PubMed: 22782789] 

Turan et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



41. Kipp AM, Audet CM, Earnshaw VA, Owens J, McGowan CC, Wallston KA. Re-validation of the 
Van Rie HIV/AIDS-related stigma scale for use with people living with HIV in the United States. 
PLoS One. 2015; 10(3):e0118836. [PubMed: 25738884] 

42. Feldman BJ, Fredericksen RJ, Crane PK, et al. Evaluation of the single-item self-rating adherence 
scale for use in routine clinical care of people living with HIV. AIDS Behav. Jan; 2013 17(1):307–
318. [PubMed: 23108721] 

43. Lu M, Safren SA, Skolnik PR, et al. Optimal recall period and response task for self-reported HIV 
medication adherence. AIDS Behav. Jan; 2008 12(1):86–94. [PubMed: 17577653] 

44. Kelso GA, Cohen MH, Weber KM, Dale SK, Cruise RC, Brody LR. Critical consciousness, racial 
and gender discrimination, and HIV disease markers in African American women with HIV. AIDS 
Behav. Jul; 2014 18(7):1237–1246. [PubMed: 24077930] 

45. Hayes, AF. Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach. New York: Guilford Press; 2013. 

46. Tsai AC, Bangsberg DR, Frongillo EA, et al. Food insecurity, depression and the modifying role of 
social support among people living with HIV/AIDS in rural Uganda. Soc Sci Med. Jun; 2012 
74(12):2012–2019. [PubMed: 22513248] 

47. Takada S, Weiser S, Kumbakumba E, et al. The Dynamic Relationship Between Social Support and 
HIV-Related Stigma in Rural Uganda. Ann Behav Med. 2014; 48(1):26–37. 2014/08/01. [PubMed: 
24500077] 

48. Rao D, Feldman BJ, Fredericksen RJ, et al. A structural equation model of HIV-related stigma, 
depressive symptoms, and medication adherence. AIDS Behav. 2012; 16(3):711–716. [PubMed: 
21380495] 

49. Earnshaw VA, Chaudoir SR. From conceptualizing to measuring HIV stigma: a review of HIV 
stigma mechanism measures. AIDS Behav. 2009; 13(6):1160–1177. [PubMed: 19636699] 

50. Turan B, Budhwani H, Fazeli PL, et al. How does stigma affect people living with HIV? The 
mediating roles of internalized and anticipated HIV stigma in the effects of perceived community 
stigma on health and psychosocial outcomes. AIDS Behav. 2017; 21:283–291. [PubMed: 
27272742] 

51. Turan, B., Lanzi, R., Smith, W., Turan, JM. HIV-related stigma in healthcare settings and health 
outcomes among people living with HIV. Paper presented at: 11th International Conference on 
HIV Treatment and Prevention Adherence; Fort Lauderdale, FL. 2016. 

52. Schneider J, Kaplan SH, Greenfield S, Li W, Wilson IB. Better physician-patient relationships are 
associated with higher reported adherence to antiretroviral therapy in patients with HIV infection. 
J Gen Intern Med. Nov; 2004 19(11):1096–1103. [PubMed: 15566438] 

53. Walkup J, Blank MB, Gonzalez JS, et al. The impact of mental health and substance abuse factors 
on HIV prevention and treatment. J Acquir Immune Defic Syndr. Mar 01; 2008 47(Suppl 1):S15–
19. [PubMed: 18301129] 

54. Blank MB, Eisenberg MM. HIV and mental illness: opportunities for prevention. Journal of 
prevention & intervention in the community. 2007; 33(1–2):1–4. [PubMed: 17298926] 

55. Batey DS, Whitfield S, Mulla M, et al. Adaptation and Implementation of an Intervention to 
Reduce HIV-Related Stigma Among Healthcare Workers in the United States: Piloting of the 
FRESH Workshop. AIDS Patient Care STDS. Nov; 2016 30(11):519–527. [PubMed: 27849373] 

56. Rao D, Desmond M, Andrasik M, et al. Feasibility, acceptability, and preliminary efficacy of the 
unity workshop: an internalized stigma reduction intervention for African American women living 
with HIV. AIDS Patient Care STDS. Oct; 2012 26(10):614–620. [PubMed: 22984780] 

57. Safren SA, O’Cleirigh C, Tan JY, et al. A randomized controlled trial of cognitive behavioral 
therapy for adherence and depression (CBT-AD) in HIV-infected individuals. Health Psychol. 
2009; 28(1):1–10. 2015-08-19. [PubMed: 19210012] 

58. Pence BW, Gaynes BN, Adams JL, et al. The effect of antidepressant treatment on HIV and 
depression outcomes: results from a randomized trial. AIDS. Sep 24; 2015 29(15):1975–1986. 
[PubMed: 26134881] 

59. Thompson MA, Mugavero MJ, Amico KR, et al. Guidelines for improving entry into and retention 
in care and antiretroviral adherence for persons with HIV: evidence-based recommendations from 

Turan et al. Page 13

AIDS Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



an International Association of Physicians in AIDS Care panel. Ann Intern Med. 2012; 156(11):
817–833. [PubMed: 22393036] 

Turan et al. Page 14

AIDS Behav. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Depression symptoms mediate the effect of perceived discrimination in healthcare settings 

on medication adherence.

Note. Associations are presented as path coefficients (unstandardized).
a When depression symptoms are in the model.

* p < .05; ** p < .01
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Figure 2. 
Serial mediation model in the association between perceived discrimination in healthcare 

settings and sub-optimal medication adherence.

Note. Associations are presented as path coefficients (unstandardized).
a When internalized HIV stigma and depression symptoms are in the model.

* p < .05; ** p < .01
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TABLE 1

Descriptive Statistics for the Study Sample (N = 1356)

Variable n (%)

Race

 Non–Hispanic white 149 (11.0)

 Hispanic – white 67 (4.9)

 Non–Hispanic black 951 (70.1)

 Hispanic – black 27 (2.0)

 Hispanic – other 118 (8.7)

 Other 44 (3.3)

Illicit drug use

 Yes 297 (22.0)

 No 1056 (78.0)

Language Preference

 English 1299 (96.0)

 Spanish 54 (4.0)

Adherence

 <95% 236 (17.4)

 ≥95% 1120 (82.6)

Variable Mean (SD) Range

Age (years) 48.75 (9.05) 25 – 80

Education 4.10 (1.05) 1 – 7

Income 3.29 (2.06) 1 – 8

Days on ART 3832 (2466) 1 – 8086

Internalized HIV–related stigma 1.80 (0.67) 1 – 4

Depressive symptoms 12.15 (11.30) 0 – 56

Perceived healthcare discrimination 1.72 (0.79) 1 – 4

AIDS Behav. Author manuscript; available in PMC 2018 December 01.


	Abstract
	INTRODUCTION
	Proposed conceptual model

	METHODS
	Study Participants
	Measures
	HIV-related discrimination in healthcare settings
	Internalized HIV-related stigma
	Depressive symptoms
	Adherence

	Data analyses

	RESULTS
	DISCUSSION
	References
	Figure 1
	Figure 2
	TABLE 1



