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Abstract Program implementers and qualitative

researchers have described how increasing availability of

HIV antiretroviral therapy (ART) is associated with

improvements in psychosocial health and internalized

stigma. To determine whether, and through what channels,

ART reduces internalized stigma, we analyzed data from

262 HIV-infected, treatment-naı̈ve persons in rural Uganda

followed from ART initiation over a median of 3.4 years.

We fitted Poisson regression models with cluster-correlated

robust estimates of variance, specifying internalized stigma

as the dependent variable, adjusting for time on treatment

as well as socio-demographic, clinical, and psychosocial

variables. Over time on treatment, internalized stigma

declined steadily, with the largest decline observed during

the first 2 years of treatment. This trend remained statisti-

cally significant after multivariable adjustment (v2 = 28.3;

P = 0.03), and appeared to be driven by ART-induced

improvements in HIV symptom burden, physical and

psychological wellbeing, and depression symptom severity.

Keywords Social stigma � Depression � Antiretroviral

therapy � Highly active � HIV � Uganda

Introduction

Effective HIV antiretroviral therapy (ART) has been shown

to have beneficial impacts on quality of life and mental

wellbeing [1–6]. Its increasing availability in resource-

limited settings may detach HIV infection from its per-

ceived inevitable terminal medical consequences and

concomitant household economic devastation [2, 7],

attenuate people’s fears about the illness, and thereby

reduce the stigma attached to it [8, 9]. Pervasive HIV-

related stigma is an important public health and mental

health issue in sub-Saharan Africa [10]. HIV stigma-related

events have been shown to be associated with poorer

mental health [11]. Internalized stigma, which results when

persons with a stigmatized attribute (such as HIV) accept
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prevailing discriminatory attitudes as valid [12], has also

been associated with poorer mental health [13, 14], as well

as inhibition of serostatus disclosure [15] and non-adher-

ence to HIV treatment [16].

Early experiences with HIV treatment scale-up in rural

Haiti have been consistent with the hypothesis that treat-

ment reduces the stigma of HIV, as program implementers

have reported increased demand for HIV testing and

counseling [17], fewer HIV-related discriminatory events

[18], and increased social integration [19]. These obser-

vations have also been borne out in qualitative studies

showing that treatment was associated with improved self-

image among HIV-infected persons in South Africa and

Zimbabwe [20–23]. Large sample studies have yielded

conflicting findings about the extent to which treatment

reduces the stigma of HIV [24–27]. These studies were

restricted to relatively brief periods of data collection,

however, and were unable to ascertain the robustness of

any observed trends. Therefore we used data from an

ongoing cohort of HIV-infected persons in rural Uganda, a

region of the country where depression has been found to

be relatively pervasive [28, 29] and associated with the

HIV epidemic [30], to determine whether participants’ time

on treatment was associated with reductions in stigma. A

secondary aim of this study was to understand the potential

channels through which these changes occurred.

Materials and Methods

Study Design

Data for this analysis were drawn from the Uganda AIDS

Rural Treatment Outcomes (UARTO) study, an ongoing

cohort of treatment-naı̈ve HIV-infected persons initiated in

2005. The primary study site is the Mbarara Immune

Suppression Syndrome (ISS) Clinic, an HIV clinic proto-

typical of scale-up HIV clinics in the region that receive

funding from bilateral and multilateral programs such as

the U.S. President’s Emergency Plan for AIDS Relief

(PEPFAR) and the Global Fund to Fight AIDS, Tubercu-

losis, and Malaria [31]. More than 100 patients are initiated

on ART each month. The ISS Clinic is located in Mbarara,

a rural region of southwestern Uganda, reachable by a 5 h

automobile drive from the capital city, Kampala.

Persons who tested positive for HIV infection and who

met medical criteria for ART were required to have two

sessions of pre-treatment counseling before they were

permitted to initiate ART [32]. On occasion, if a patient

was thought to require immediate treatment, the counseling

was either provided on the day of initiation or suspended

altogether. These sessions, which were conducted by one of

three trained counselors employed as clinic staff, generally

lasted 20 min and focused on dosing schedule, drug

toxicity, drug resistance resulting from missed doses, and

management of missed doses. At subsequent visits,

patients generally did not receive adherence counseling

unless their provider had initiated an inquiry; in practice,

virtually no patients received additional adherence coun-

seling subsequent to treatment initiation. The same three

counselors also provided supportive counseling for

patients experiencing psychosocial difficulties on an as-

needed basis. Ready-to-use therapeutic food supplements

were given to patients who met stringent criteria for

extreme malnutrition. Once patients were on a stable ART

regimen, they generally returned to clinic and had contact

with a medical officer, clinical officer, or nurse 2–5 times

annually.

Patients at the ISS Clinic were eligible for participation

in the UARTO study if they were newly initiating ART,

were 18 years of age or older, and lived within 20 km of

the clinic. They were seen every 3 months, in a private

research office near the ISS Clinic, for data collection that

consisted of structured interviews (conducted by a research

assistant in the local language, Runyankole) and blood

draws. Beginning in August 2007, while recruitment of

new treatment-naı̈ve participants was still ongoing, a new

scale for measuring internalized HIV-related stigma was

added to the study questionnaire; all participants enrolled

after that time were included in our analysis.

Written consent was obtained from all study partici-

pants. In the event that there were cultural literacy reasons

why a signature was not appropriate, participants were

allowed to sign consent forms with a thumbprint. Ethical

approval for all study procedures was obtained from the

Committee on Human Research, University of California at

San Francisco; the Partners Human Research Committee,

Massachusetts General Hospital; and the Institutional

Ethical Review Committee, Mbarara University of Science

and Technology.

Measures

The primary variable of interest in this analysis was the

Internalized AIDS-Related Stigma Scale (IARSS)

(Table 1) [33]. The IARSS is a six-item scale designed to

measure the construct of internalized stigma and its

attendant self-defacing internal representations of the self

[12]. Each item has only two response options (‘‘Yes’’ or

‘‘No’’). The IARSS was originally developed using three

independent samples of HIV-infected persons in South

Africa, Swaziland, and the U.S. [33] and has demonstrated

a coherent internal structure and good reliability and con-

struct validity among HIV-infected persons in Uganda [34,

35]. At baseline, the estimated scale reliability coefficient

for the internalized stigma scale was 0.73.
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We measured four constructs related to quality of life

that we hypothesized to be associated with the degree of

internalized stigma: HIV symptom burden, physical and

psychological wellbeing, and depression symptom severity.

HIV symptom burden was measured by inquiring about 29

different potential HIV-related symptoms (e.g., ‘‘problems

with weight loss or wasting,’’ or ‘‘skin problems, such as

rash, dryness, or itching’’). Participants who endorsed a

particular symptom were asked to score the extent to which

they found it bothersome on a four-point Likert-type scale

ranging from 0 to 4. These variables were used to create an

equally weighted average of the z-scores [36], with the sign

of the aggregate measure oriented so that greater values of

the symptom index were associated with a greater symp-

tom burden. At baseline, the estimated scale reliability

coefficient for the symptom index was 0.83. Physical and

psychological wellbeing were measured using the Medical

Outcomes Study-HIV Health Survey (MOS-HIV) Mental

Health Summary (MHS) and Physical Health Summary

(PHS) scores [37]. At baseline, the estimated scale reli-

ability coefficients for the Cognitive Functioning subscale

of the MOS-HIV was 0.62, while the estimated scale

reliability coefficients for the other seven multi-item sub-

scales ranged from 0.78 to 0.89. Depression symptom

severity was measured with the 15-item depression sub-

scale of the Hopkins Symptom Checklist (HSCL) [38],

modified for the local context with the addition of a 16th

item (‘‘feeling like I don’t care about my health’’) [14, 39].

We removed the four somatic items (‘‘feeling low in

energy, slowed down,’’ ‘‘feeling fidgety,’’ ‘‘poor appetite,’’

and ‘‘having difficulty falling or staying asleep’’) and

averaged across the remaining 12 cognitive-affective items

to avoid possible overlap between symptoms of depression

and symptoms of HIV infection [40]. At baseline, the

estimated scale reliability coefficient for the HSCL was

0.80.

Statistical Analysis

To characterize changes in internalized stigma over time on

treatment, we fitted a Poisson regression model to the data,

with the total IARSS score (i.e., count of items out of six)

as the dependent variable and a series of binary variables

indicating each three-month period of treatment. The

estimates were adjusted for baseline socio-demographic

and clinical variables, including age, sex, educational

attainment (none, primary, or secondary), marital status

(legally married or cohabiting with a primary partner vs.

other), household asset wealth [41], and CD4? T cell count

(cells/lL). We adjusted for year of cohort entry to account

for potential secular trends in HIV stigmatizing attitudes.

We also adjusted for time since diagnosis as a time-varying

variable. Cluster-correlated robust estimates of variance

were employed to correct standard errors for clustering of

observations within study participants over time and for

any extra-Poisson variation. A Wald-type Chi squared test

was employed to test for the joint statistical significance of

the time on treatment indicators. We used a non-parametric

equality-of-medians test to assess for differences in base-

line characteristics between participants subsequently lost

to follow up (defined as having had no contact with study

trackers for a six-month period) versus those who were not.

To test the hypothesis that the effects of ART on stigma

could potentially be accounted for by changes in physical

or psychological wellbeing induced by ART, we conducted

ancillary analyses to investigate four putative mediators

(HIV symptom burden, PHS, MHS, and HSCL) in turn.

First, we fitted a linear regression model to assess for trends

in the putative mediator subsequent to the initiation of

ART. These four regression models adjusted for the

covariates listed above, along with the time on treatment

indicators. A Wald-type Chi squared test was employed to

test for the joint statistical significance of the time on

treatment indicators. Second, we fitted a Poisson regression

model to estimate the relationship between internalized

stigma and 3 month lagged values of the putative mediator.

These four regression models adjusted for the covariates

listed above but excluded the time on treatment indicators.

Third, we fitted a Poisson regression model to estimate the

relationship between internalized stigma and the time on

treatment indicators, adjusting for lagged values of the

putative mediator. We then used a Wald-type Chi squared

test to assess the degree of attenuation in the joint statistical

significance of the time on treatment indicators, relative to

the initial regression model that did not include the time on

treatment indicators. These steps required the fitting of

three regression models per putative mediator, or 12

regression models in total. Cluster-correlated robust esti-

mates of variance were employed throughout. All analyses

were conducted using the Stata/MP software package

(version 12.0, StataCorp LP, College Station, Tex.).

Results

The analytic sample consisted of 262 men and women who

were followed for a median of 3.4 years (interquartile

Table 1 The Internalized AIDS-Related Stigma Scale

1. It is difficult to tell people about my HIV infection.

2. Being HIV positive makes me feel dirty.

3. I feel guilty that I am HIV positive.

4. I am ashamed that I am HIV positive.

5. I sometimes feel worthless because I am HIV positive.

6. I hide my HIV status from others.
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range [IQR], 2.5–4.1) from May 2007 through December

2011 (Table 2). The median time since diagnosis was

0.7 years (IQR, 0.3–1.8). Most were at an advanced stage

of illness on presentation, with a median CD4? T cell

count of 143 cells/lL (IQR, 93–211). The mean IARSS

score was 1.7 at baseline (standard deviation, 1.8; median,

1; IQR, 0–3). Twenty-one (8.0 %) participants were lost to

follow-up.

Over time on treatment, IARSS scores declined steadily,

with the largest decline observed immediately after treat-

ment initiation (Fig. 1). The decline in internalized stigma

over time on treatment was confirmed by Poisson regres-

sion with adjustment for baseline socio-demographic

variables, baseline CD4? T cell count, year of cohort

entry, and time since diagnosis: a Wald-type Chi squared

test rejected the joint hypothesis that the time on treatment

indicators were all equal to zero (v2 = 28.3; P = 0.03). A

slight upward trend in internalized stigma was observed

towards the end of follow up. Equality-of-medians tests

showed that participants lost to follow-up tended to be

younger (median age 30 vs. 35 years; v2 = 5.6, P = 0.02),

but other differences in baseline characteristics were not

statistically significant.

We then investigated the extent to which the changes in

internalized stigma were driven by changes in HIV

symptom burden, physical and psychological wellbeing,

and depression symptom severity. All of these variables

improved over the course of follow-up: physical and psy-

chological wellbeing improved, while HIV symptom bur-

den and depression symptom severity declined (Table 3).

The largest improvement, relative to the baseline median

value, was observed for HIV symptom burden. In lagged

regression models, each putative mediator had a statisti-

cally significant association with internalized stigma that

was oriented in the hypothesized direction: greater PHS

and MHS scores were associated with lower internalized

stigma, while greater HIV symptom burden and depression

symptom severity scores were associated with greater

internalized stigma. When each putative mediator was

added, one by one, to the regression model explaining the

decline in internalized stigma over time on treatment, the

joint statistical significance of the time on treatment indi-

cators was no longer statistically significant (P values

ranged from 0.23 to 0.73).

Discussion

In this analysis of data from a cohort HIV-infected persons

in rural Uganda, we observed a decline in internalized

stigma over time subsequent to the initiation of ART. The

observed effects were markedly reduced after adjusting for

factors broadly related to quality of life, including HIV

symptom burden, physical and psychological wellbeing,

and depression symptom severity. These results support the

hypothesis that ART may reduce the stigma of HIV by

improving quality of life.

Our primary finding, that there was a trend towards

decreasing internalized stigma scores over time on ART, is

consistent with both qualitative [20–23] and large sample

[24, 25] studies. The effect on stigma was substantive in

magnitude and sustained over at least 2 years of treatment.

The statistical significance of the observed trend in stigma

scores was substantively reduced after adjusting for HIV

symptom burden, physical and psychological wellbeing,

and depression symptom severity. This attenuation sug-

gests that ART may reduce stigma by improving quality of

life [1–6]. Our analysis was able to exclude the possibility

that the observed declines in stigma were driven by dif-

ferential loss to follow-up of more stigmatized participants.

We offer several caveats to guide interpretation of our

results. First, regression to the mean could potentially

explain our findings if study participants initiated ART

when they were feeling most stigmatized. We find this

possibility unlikely given that HIV-related stigma is known

to impede uptake of HIV testing [42–46], ART initiation

[47–49], and regular engagement in HIV care [50]. Second,

face-to-face contact with clinic providers, as well as other

services that participants may have received during study

follow-up, could have accounted for our findings. In gen-

eral, however, patients had minimal contact with providers

at the ISS Clinic, as visits were 5–10 min long and resource

limitations prevented the three counselors on staff from

providing sustained, intensive psychosocial counseling to

Table 2 Baseline sample characteristics (N = 262)

Variable Median (interquartile

range) or number (%)

Internalized AIDS-Related Stigma Scale

score

1 (0–3)

Age (years) 34 (28–40)

Women 173 (66 %)

Educational attainment

None 46 (18 %)

Primary 155 (59 %)

Secondary or greater 61 (23 %)

Married or cohabiting with a primary partner 120 (46 %)

Household asset wealth score -0.7 (-1.7–0.8)

CD4? T cell count (cells/lL) 143 (93–211)

Time since HIV diagnosis (years) 0.7 (0.3–1.8)

HIV symptom burden 0.4 (-0.02–0.8)

Physical Health Summary score 44 (35–52)

Mental Health Summary score 43 (35–50)

Hopkins Symptom Checklist score 1.3 (1.1–1.7)
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any of the 500–800 patients who were seen at the clinic on

a weekly basis. Third, our analyses of the putative medi-

ators assumed that we have accounted for all variables that

confound the relationship between the putative mediator

and internalized stigma [51–53]. Fourth, the study period

overlapped with a period of rapid expansion in ART scale-

up efforts. The increasing availability of effective treat-

ment could have allayed fears about HIV and diminished

stigmatizing attitudes towards HIV-infected persons within

the general population [8, 9], which in turn could have

reduced internalized stigma among HIV-infected persons.

We adjusted for year of cohort entry, however, and did not

observe a secular trend in internalized stigma scores among

participants at cohort entry. Fifth, a slight upward trend in

IARSS scores was observed towards the end of follow-up.

We have limited confidence in these estimates given the

large standard errors and small sample sizes, but the long-

term effects of ART on HIV-related stigma in resource-

limited settings are unknown and may be a fruitful area for

future research.

Although our study demonstrated that internalized

stigma declined over time on treatment, the mean IARSS

scores did not trend to zero. Most approaches to stigma

reduction have emphasized psycho-educational interven-

tions such as information provision and counseling, which

have had limited success [54]. That treatment did not

N 229 213 190 168 135 94 59   15    

Fig. 1 Unadjusted mean

change in stigma intensity over

cumulative duration on HIV

antiretroviral therapy. Bars

represent standard errors

Table 3 Potential channels through which antiretroviral therapy may reduce the stigma of HIV

HIV symptom

burden

Physical Health

Summary score

Mental Health

Summary score

Hopkins Symptom

Checklist score

Effect of cumulative treatment duration on the putative

mediator, v2 value (P value)

11.9 (\0.001) 6.4 (\0.001) 7.2 (\0.001) 6.5 (\0.001)

Association between internalized stigma and lagged values

of the putative mediator, adjusted incidence rate ratio

(95 % confidence interval)

1.53 (1.30–1.80) 0.87 (0.79–0.97)a 0.79 (0.73–0.85)a 1.83 (1.50–2.23)

Effect of cumulative treatment duration on internalized

stigma, after adjusting for lagged values of the putative

mediator, v2 value (P value)

12.0 (0.68) 18.7 (0.23) 12.1 (0.67) 11.3 (0.73)

Each cell represents an estimate derived from a separate regression model. All regression models included statistical adjustment for baseline age,

sex, educational attainment, marital status, household asset wealth, CD4? T cell count, year of cohort entry, and time since HIV diagnosis
a Estimate rate ratio reflects a 10-point change in the value of the putative mediator
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completely eliminate internalized stigma among our study

participants suggests there was a floor effect. This may be

due to the inability of ART alone to fully reverse the

economic and physical decline, and concomitant household

asset depletion [55], that have typically occurred by the

time people enter treatment [56, 57]. While scale-up of

HIV treatment programs can and should be thought of as

making an important contribution to reducing HIV-related

stigma by targeting the physical decline brought about by

the illness, we hypothesize that directly addressing other

people’s underlying resource-based fears and directly tar-

geting the economic decline brought about by HIV may

play a critical role in reducing the stigma of HIV/AIDS

[19, 58–60].
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