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Abstract HIV-related stigma has a damaging effect on

health outcomes among people living with HIV (PLWH),

as studies have associated it with poor HIV medication

adherence and depressive symptoms. We investigated

whether depressive symptoms mediate the relationship

between stigma and medication adherence. In a cross-

sectional study, 720 PLWH completed instruments mea-

suring HIV-related stigma, depressive symptoms, and HIV

medication adherence. We used structural equation mod-

eling (SEM) to investigate associations among these con-

structs. In independent models, we found that poorer

adherence was associated with higher levels of stigma and

depressive symptoms. In the simultaneous model that

included both stigma and depressive symptoms, depression

had a direct effect on adherence, but the effect of stigma on

adherence was not statistically significant. This pattern

suggested that depressive symptoms at least partially

mediated the association between HIV-related stigma and

HIV medication adherence. These findings suggest that

interconnections between several factors have important

consequences for adherence.

Keywords Adherence � Antiretroviral treatment �
Stigma � Depression � HIV/AIDS

Introduction

HIV-related stigma interferes with effective treatment and

positive health outcomes for people living with HIV [1].

HIV-related stigma has been associated with low self-

esteem, depression, anxiety, and poor health related quality

of life [1–4]. Furthermore, HIV-related stigma has been

associated with poor HIV medication adherence and low

service utilization, which have direct negative impacts on

morbidity and mortality [5, 6].

Stigma is defined as negative attitudes held by members

of the public [7, 8]. HIV-related stigma occurs in the social

environment, where it may be sensed or experienced by a

person living with HIV (PLWH), who may subsequently

internalize this stigma [9]. HIV-related stigma that is

internalized can contribute to poor medication adherence

that in turn, affects health outcomes for PLWH [6, 10]. Our

previous investigations have shown that PLWH may be

non-adherent to HIV medications to conceal their HIV

status [6].

Like HIV-related stigma, depressive symptoms are a

significant barrier to HIV medication adherence [11, 12].

Prevalence rates of major depressive disorder among

PLWH have been reported to be as high as 37%, three

times the rate found in general populations [13, 14]. One
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study found that depressive symptoms, side effects, self-

efficacy, and social support distinguished between people

who exhibited good and poor HIV medication adherence

[15]. In our own investigations, we found that depressive

symptoms were associated with poor HIV medication

adherence among PLWH in China [16]. While HIV-related

stigma is associated with HIV medication adherence

and depression, and depression is associated with HIV

medication adherence, studies have not simultaneously

investigated the relationship among depressive symptoms,

HIV-related stigma, and HIV medication adherence.

The purpose of this study was to examine associations

between HIV-related stigma, depressive symptoms, and

HIV medication adherence among PLWH in routine clin-

ical care. We were chiefly interested in examining whether

depressive symptoms would mediate (act as a mechanism

that could explain) the relationship between HIV-related

stigma and HIV medication adherence.

Methods

Study Setting

This cross-sectional study was conducted among a conve-

nience sample of patients in the University of Washington

(UW) HIV Cohort, a longitudinal observational study of

PLWH who receive primary care in the UW Harborview

Medical Center HIV Clinic. Harborview is an urban public

hospital and the HIV clinic is the largest single provider of

HIV care in the Pacific Northwest region of the US. This

study was approved by the UW Institutional Review Board.

Participants

Person living with HIV aged 18 years and above who

attended the clinic for a routine clinical care appointment

between February and November of 2009 and were

receiving antiretroviral therapy were eligible for the study.

Patients were not compensated for participation. Patients

unable to provide informed consent (e.g. participants with

severely impaired cognitive functioning) or those who

could not understand English or Spanish were excluded

from the study.

Data Sources

As part of routine clinic proceedings, English or Spanish-

speaking patients use tablet personal computers with

touch screens to complete a self-administered web-based

assessment including measures of depressive symptoms,

adherence, risk behaviors, physical functioning, and quality

of life [17]. We added a measure of HIV-related stigma for

the present study. Data were also obtained from the

UW HIV information system (UWHIS), which integrates

comprehensive data on the UW HIV cohort from all out-

patient and inpatient encounters including demographic,

clinical, laboratory, medication, and socioeconomic infor-

mation. Key data included socio-demographic and clinical

characteristics such as self-reported race/ethnicity, sex,

age, and recent CD4 ? cell count.

HIV-Related Stigma

We assessed HIV-related stigma using four items from

the stigma scale for chronic illness (SSCI) [18]. Based on

exploratory and confirmatory factor analyses from the

initial study that evaluated the validity of the SSCI [18], we

chose two items that assessed enacted (i.e. experienced)

stigma (Because of my illness, some people avoided me’’,

‘‘Some people acted as though it was my fault I have this

illness) and two items that assessed internalized stigma

(Because of my illness, I felt left out of things, I felt

embarrassed about my illness). Although the four items

come from a larger scale, they stand alone as a single

construct in our analysis. All four items used ‘‘lately’’ as

the recall period. Each of these items had five response

options ranging from ‘‘never’’ to ‘‘always’’. Since the items

refer to ‘my illness’, respondents were instructed to refer-

ence their HIV infection with the question ‘‘How often

have the following statements regarding your HIV infec-

tion been true for you lately?’’ In addition, we calculated

the percentage of participants who experienced ‘‘some

HIV-related stigma’’, which refers to a non-zero total score

on the four items of the stigma scale.

Depressive symptoms

The nine item patient health questionnaire (PHQ-9) from

the primary care evaluation of mental disorders (PRIME-

MD) [19, 20] was used to assess depressive symptoms. For

each PHQ-9 item, patients are asked how often they

experienced a depression symptom during the previous

2 weeks. Each item had four response options ranging from

‘‘not at all’’ to ‘‘nearly every day.’’ Standard PHQ-9 scores

range from 0 to 27 and are categorized as: none (0–4

points), mild (5–9 points), moderate (10–14 points), mod-

erately severe [15–19] and severe (C20 points) depressive

symptom severity [21].

HIV Medication Adherence

Participants self-reported HIV medication adherence by

responding to five items. Three items were modified from

the Adult AIDS Clinical Trial Group (AACTG) adherence

assessment [22, 23], including the number of doses missed
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in the previous 4 days (response options ranged from ‘‘0’’

to ‘‘more than 4’’), missed doses on the previous weekend

(‘‘yes’’ or ‘‘no’’), and time of last missed dose (response

options ranged from ‘‘within the past week’’ to ‘‘never skip

medication’’). Patients were asked to rate their ability to

take their HIV medications over the previous 4 weeks

(response options ranged from ‘‘very poor’’ to ‘‘excel-

lent’’). Finally, patients were asked to rate their HIV

medication adherence over the past month on a visual

analog scale that ranged from 0 to 100% [24, 25]. Perfect

adherence refers to 100% adherence on the visual analog

scale.

Data Analyses

We used structural equation modeling (SEM) techniques,

which can include both continuous and discrete observed

variables as indicators that measure unobservable latent

variables (constructs). We used latent variables with mul-

tiple indicators for adherence, depressive symptoms, and

HIV-related stigma. Latent variables differ from observed

sum-scores of the indicators in that they account for mea-

surement error in the items and items are allowed differ-

ential weights in estimating the latent construct [26]. We

collapsed some categories of the adherence items because

of sparse data and used exploratory and confirmatory factor

analyses to recode HIV medication adherence variables to

ensure that information was not being lost in the process of

collapsing categories. We converted responses for the

visual analog scale HIV medication adherence item to a

four-category ordinal scale. We used a logistic link func-

tion (proportional-odds model) for ordinal variables.

Mediation Models

We used a mediation model to test the hypothesis that the

relationship of HIV-related stigma and HIV medication

adherence could be explained by depressive symptoms

[27]. Such models can help to suggest mechanisms by

which one variable may impact another and provide a

nuanced understanding of processes that link behavior and

health [28].

Estimation and Missing Data

We used robust mean- and variance-adjusted weighted

least squares estimation (WLSMV), implemented in Mplus

5 to estimate the statistical models. The WLSMV estimator

is robust to deviations from model assumptions [29].

WLSMV utilizes a multi-step process that allows the

researcher to use all available data, without either imputing

values or deleting cases, based on the assumption

that, conditional on covariates, the missing data are

non-informative and missing completely at random

[29, 30]. WLSMV also gives overall fit statistics for model

testing. These include a Chi square statistic, which tends to

be over-sensitive to minor misfit with large sample sizes

[31], as well as some measures that are not sensitive to

sample size, including the comparative fit index (CFI), the

Tucker-Lewis index (TLI), and the root mean square error

of approximation (RMSEA). The CFI and TLI suggest

good fit if they are close to or greater than 0.95; the

RMSEA suggests adequate fit when it is close to or less

than 0.06 [31].

Results

During the study period, 720 participants completed the

assessment. Demographic characteristics of these individ-

uals are shown in Table 1. Most participants were male

(86%) and just under half were men who have sex with

men (48%). The majority of the participants were white

(62%), and most were 40 or older (73%). Cronbach’s alpha

for the four items that made up the stigma construct was

0.84. Overall, 76% of the participants reported experienc-

ing some HIV-related stigma, with slightly higher propor-

tions among certain subgroups including those under age

30 and those with nadir CD4 ? cell counts greater than

350 cells/mm3. Only 160 (22%) reported perfect adher-

ence. Participants reported no (49%), mild (25%), moder-

ate (22%), or severe (5%) depressive symptoms. Details on

socio-demographic characteristics by level of stigma are

listed in Table 1.

All statistical models were adjusted for self-reported

race/ethnicity, sex, and age. In separate models, we found

that poorer HIV medication adherence was associated with

higher levels of HIV-related stigma and depressive symp-

tom levels (standardized estimates: b = -0.21, P \ 0.01

for HIV-related stigma, b = -0.23, P \ 0.01 for depres-

sion), and that higher depressive symptom levels were

associated with greater HIV-related stigma (b = 0.51,

P \ 0.01). The interpretation of these standardized coeffi-

cients is as follows: every standard deviation difference in

HIV-related stigma was associated with a 0.21 standard

deviation drop in HIV medication adherence.

In the final model, we simultaneously estimated coeffi-

cients for all three latent variables together, as shown

in Fig. 1. The final model fit the data well (summarized in

Fig. 1). Coefficient estimates are shown in Table 2 and

Fig. 1. In the final model, HIV-related stigma had a strong

association with depressive symptoms (standardized

b = 0.51, P \ 0.01). In turn, depressive symptoms had a

moderate effect on HIV medication adherence (standard-

ized b = -0.17, P \ 0.01). Furthermore, in the final

model, the standardized association between HIV-related
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stigma and HIV medication adherence (represented by the

dotted line in Fig. 1) was b = -0.11, P = 0.07. This value

is just over half the b of -0.21 we found for the strength of

association between HIV-related stigma and HIV medica-

tion adherence when depressive symptoms were omitted

from the model. These findings suggest that much of the

effect of stigma on adherence is mediated by depressive

symptoms. In the final model, the total estimated stan-

dardized effect of stigma on adherence, including the direct

effect and the indirect effect through depression, was

-0.19 (P \ 0.01); each standard deviation higher in HIV-

related stigma was associated with a 1/5 standard deviation

drop in HIV medication adherence.

Discussion

We found that depressive symptoms partially mediated

the relationship between HIV-related stigma and HIV

medication adherence. Increased levels of HIV-related

stigma were associated with more severe depressive

symptoms that, in turn, were associated with poorer HIV

medication adherence. These results are consistent with the

notion that depressive symptoms may be a mechanism by

Table 1 Sample characteristics and stigma sum-score tertiles

Participants Overall Stigma

Freq. (%) Freq. (%)

Total None/Mild Moderate Severe

720 (100) 225 (31) 261 (36) 234 (33)

Sex

Female 103 (14) 26 (12) 36 (14) 41 (18)

Male 617 (86) 199 (88) 225 (86) 193 (82)

Race

White 447 (62) 153 (68) 171 (66) 123 (53)

Black 147 (20) 40 (18) 49 (19) 58 (25)

Other 126 (18) 32 (14) 41 (16) 53 (23)

Transmission risk factor

MSM 344 (48) 120 (53) 138 (53) 86 (37)

Injection drug user 186 (26) 61 (27) 50 (19) 75 (32)

Heterosexual 117 (16) 32 (14) 40 (15) 45 (19)

Other or unknown 73 (10) 12 (5) 33 (13) 28 (12)

Recent CD4 ? cell count (cells/mm3)

B200 89 (12) 28 (12) 31 (12) 30 (13)

201–350 146 (20) 48 (21) 46 (18) 52 (22)

C351 485 (67) 149 (66) 184 (70) 152 (65)

Nadir CD4 ? count (cells/mm3)

C200 370 (51) 131 (58) 113 (43) 126 (54)

201–350 212 (29) 59 (26) 91 (35) 62 (26)

C351 138 (19) 35 (16) 57 (22) 46 (20)

Age (in years)

\30 65 (9) 14 (6) 30 (11) 21 (9)

30–39 139 (19) 39 (17) 52 (20) 48 (21)

40–49 311 (43) 105 (47) 111 (43) 95 (41)

50 or older 205 (28) 67 (30) 68 (26) 70 (30)

Adjusted χ2 (df = 69) 330.88 (p < 0.01) 

CFI 0.96 

TLI 0.98 

RMSEA 0.07 

Fig. 1 Depicts the relationships between latent variables analyzed in

the model. The latent variables are depicted as circles and the

observed variables (i.e. items) as squares (questionnaire items labeled

depressive symptoms 1–9 and stigma 1–4). Stigma is associated with

depressive symptoms, which in turn is associated with adherence. The

path coefficients, which can be interpreted as standardized beta

weights in a regression model, are shown next to each arrow. The

arrow with the dotted line represents the effect between stigma and

adherence that is diminished when depressive symptoms are included

in the model, indicating that depressive symptoms partially mediate

the relationship between stigma and adherence. Models were adjusted

for age, sex, and race

Table 2 Parameter estimates from final mediation model

Parameter Coefficient (SE) Wald P Standardized

Adherence on

Stigma -0.14 (0.08) -1.80 0.07 -0.11

Depressive

symptoms

-0.22 (0.06) -3.89 \0.01 -0.21

Age (in years) \-0.01 (\0.01) -0.63 0.53 -0.03

Sex 0.08 (0.12) 0.66 0.51 0.03

Race -0.23 (0.08) -2.74 \0.01 -0.13

Depressive symptoms on

Stigma 0.67 (0.05) 13.34 \0.01 0.51

Age \-0.01 (\0.01) -0.31 0.75 -0.01

Sex -0.13 (\0.10) -1.30 0.19 -0.05

Race -0.01 (0.07) -0.10 0.92 \-0.01
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which HIV-related stigma impacts HIV medication

adherence. To our knowledge, these are the first analyses to

simultaneously examine HIV-related stigma, depressive

symptoms, and HIV medication adherence. Results of this

study support our hypothesis that depressive symptoms

may play a role in explaining the previously observed

relationship between HIV-related stigma and HIV medi-

cation adherence [6, 10].

The findings of this study have important implications.

First, poor adherence to antiretroviral medications can be

traced to many readily observed factors, such as regimen

complexity, desire to avoid unpleasant side effects [32],

substance use [33], and housing stability [34]. Our results

highlight the association between adherence and two

interconnected, factors: stigma and depression. Our find-

ings suggest further investigation is warranted to under-

stand interconnected factors associated with adherence,

namely, how factors interplay with one another to affect

adherence and the combined impact of all these factors on

adherence. Optimal medication adherence is necessary for

long-term AIDS-free survival among PLWH [35, 36], and

as such, increasing awareness and targeting of factors such

as stigma and depression together may ultimately lead to

improved outcomes.

Second, these findings suggest a specific mechanism—

depressive symptoms—by which stigma may affect

adherence. Experiencing and internalizing stigma may

exacerbate levels of fatigue, diminished ability to concen-

trate, or feelings of worthlessness—all symptoms of

depression. These factors are necessary components for

optimal adherence: one must have good concentration

skills to remember when and how to take complex medi-

cation regimens, for example. Thus, understanding and

addressing stigma may more fully address root causes of

depressive symptoms and poor adherence among PLWH.

Interventions to reduce HIV-related stigma could impact

adverse psychological responses early, before depressive

symptoms develop or have an impact on HIV medication

adherence.

Understanding these factors and their impact on

PLWH’s lived reality offers an opportunity to effectively

intervene in potentially adherence-hindering behaviors.

Further results, such as those we found here, would suggest

specific strategies for intervention (e.g. teaching coping

skills and cognitive behavioral techniques, providing social

support). Additionally, it may be useful to address inter-

nalizations of stigma, which may manifest as PLWH

believing that negative stereotypes apply to them (e.g. I am

promiscuous), challenging stereotypes, increasing social

support, and empowerment techniques. Our results suggest

that depression could interact and exacerbate any of these

factors as well as having a direct affect on adherence.

Therefore, studies that design, implement, and test

strategies to alleviate depressive symptoms along with the

impact of stigma among PLWH are needed to compre-

hensively improve adherence.

The strengths of our study include collection of com-

prehensive clinical data, including routine assessment of

HIV-related stigma, depression, and HIV medication

adherence in a large clinical cohort of PLWH in clinical

care. Furthermore, our study used SEM techniques to

analyze item-level data. As such, we were able to examine

interconnections between factors impacting HIV medica-

tion adherence in one parsimonious statistical model.

The present study was conducted using cross-sectional

data. As such, we cannot presume causality in any rela-

tionships between variables studied. We are currently

collecting longitudinal data that may further illuminate

these relationships. Future longitudinal studies may pro-

vide more evidence regarding causal associations between

HIV-related stigma, depressive symptoms, and HIV med-

ication adherence. In addition, other potential variables,

such as social support, could play an important role in HIV

medication adherence. Our study was designed to be par-

simonious and minimize participant burden, and as such,

we could not inquire about several potentially important

variables. Similarly, although our study was based on prior

research on associations between stigma and depression,

other arrangements of the model are certainly feasible. A

final limitation is that patients were recruited from a single

HIV clinic, and thus findings may not be generalizable to

all PLWH, especially those from other ethnic/racial back-

grounds or people not in routine care.

In all, we found strong relationships between HIV-

related stigma, depressive symptoms, and HIV medication

adherence and evidence to suggest that depressive symp-

toms represent a mechanism by which HIV-related stigma

affects poor HIV medication adherence. Further research

will explore whether interventions to limit the internalized

effects of HIV-related stigma and depressive symptoms

improve HIV medication adherence.
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