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Abstract HIV-related stigma among persons living with

HIV/AIDS (PLHIV) is prevalent throughout sub-Saharan

Africa. There is limited evidence, however, on which

interventions are effective in reducing it. We used data

from a prospective impact evaluation of a 12-month food

assistance intervention among 904 antiretroviral therapy

(ART)- naı̈ve PLHIV in Uganda to examine the program

impact on stigma. Stigma was measured using the com-

prehensive HASI-P scale, which demonstrated good inter-

nal consistency (Cronbach’s alpha = 0.87) and was

correlated with several related constructs including physi-

cal and mental health-related quality of life, disclosure, and

physical health symptoms in the sample. Using quasi-ex-

perimental difference-in-difference matching methods to

better infer causality, we tested whether the intervention

improved the overall stigma scale and its subscales. The

food assistance intervention had a significant effect on

reported internalized (but not external) stigma of approxi-

mately 0.2 SD (p\ 0.01). The HASI-P stigma scale is a

useful tool for measuring and tracking stigma. Food

assistance interventions, embedded in an HIV care pro-

gram, can reduce internalized stigma.
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MHS Mental health summary score

MOS-HIV Medical outcomes study HIV health survey

PLHIV People living with HIV/AIDS

PHS Physical health summary score

SD Standard deviation

TASO The AIDS support organization

WFP World food programme

Introduction

HIV is highly stigmatized throughout Sub-Saharan Africa

[1–3], including in Uganda [4]. Originally conceptualized

as ‘‘an attribute that is deeply discrediting’’ [5], various

dimensions of stigma have been articulated in the litera-

ture, categorized into three broad types: (1) internalized or

self [6–8]; (2) external, enacted, or received [8]; and (3)

anticipated or perceived [6, 9–11]. Important in and of

itself for the psychosocial well-being of persons living with

HIV (PLHIV) [12], HIV-related stigma is also important

for its potential impact on behaviors of both those with and
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without HIV. In particular, it can create barriers to good

care [11] via its influence on decisions around testing,

disclosure, and treatment, and may even contribute to the

spread of the disease [9, 13]. Improved understanding of

stigma, its progression over time, and how it, or its con-

sequences, can be reduced, are essential in managing the

epidemic.

Uganda, where prevalence of HIV was 8.3 % for women

and 6.1 % for men aged 15–49 in 2011 [14], is an impor-

tant setting in which to study HIV-related stigma as it is

both prevalent and persistent [15]. Based on a 2011

national population based-survey, 1 in 5 Ugandans felt that

PLHIV should be ashamed of themselves and should be

blamed for bringing the disease into the community [4].

Interviewing 1110 PLHIV about the previous 12 months, a

separate survey from 18 (of 111) districts in Uganda in

2012/13 demonstrated the extent to which respondents

experienced various types of stigma. Prevalent HIV-related

internalized stigma was evidenced by the approximately

one-third of respondents who felt ashamed, guilty, and

blamed themselves, and the one-quarter who had low self-

esteem as a result of their HIV status. External stigma was

evident with 16 % indicating they had faced exclusion

from social gatherings. There was also evidence of antic-

ipated stigma, as 10 % indicated they had chosen not to

attend a social gathering and 9 % had isolated themselves

from family or friends because of their HIV status [4].

Our understanding of stigma, including its causes, and

its consequences, has improved substantially in recent

years, including in Uganda with much relevant research

based on the Uganda AIDS rural treatment outcomes

(UARTO) study, which enrolls PLHIV on an ongoing basis

and follows them longitudinally [15–18]. For example,

researchers have examined the relationship between stigma

and food insecurity, which is also common in Uganda

[19, 20] and has been demonstrated to play a detrimental

role in the HIV/AIDS crisis [21, 22]. Research from

UARTO finds that both internalized and external stigma

are positively and significantly associated with food inse-

curity in the cross-section, as well as over time in indi-

vidual-level fixed effects models controlling for other time-

varying factors, and that its association with internalized

stigma somewhat stronger [19]. Lower HIV symptom

burden and better (self-reported) physical health also are

associated with internalized stigma in UARTO [18] as well

as elsewhere [12]. Interventions that can influence food

insecurity, symptom burden, or self-reported physical

health, therefore, may have potential to influence stigma as

well.

Of course, one such important intervention is antiretro-

viral treatment (ART). Those who initiated ART under

UARTO and were followed longitudinally did in fact

experience declines in internalized stigma over time,

though it was not eliminated [18]. At the same time, more

recent enrollees in the study presented with higher initial or

baseline internalized stigma, consistent with observed

general increasing stigmatization over time. As this latter

trend was occurring in an environment with increasing

ART coverage at the national level, the combined evidence

makes clear that improvements in ART coverage alone are

not sufficient to fully reduce internalized stigma, neither

for those directly on ART nor for ART-naive PLHIV [15].

Complementary multifaceted or livelihood interventions

may be required, such as programs that target poverty

[3, 23].

There is a body of evidence on some of these other

possible programs with some of it exploring the relation-

ship with stigma. Nevertheless, recent systematic reviews

conclude that more work is needed both on the basic val-

idation of stigma measures as well as on the effectiveness

of such interventions to reduce it [13, 24, 25], with the

former a necessary condition for adequately assessing the

latter. In particular, there are relatively few studies exam-

ining the reliability and validity of comprehensive stigma

measures, i.e., ones that go beyond just internalized stigma

and capture aspects of external stigma. Moreover, most of

these other interventions aimed at reducing stigma focus on

the general population, with only a smaller number

examining how interventions targeted to PLHIV influence

the stigma they experience [24].

To address these gaps in the evidence base, we capi-

talized on an existing intervention for ART naı̈ve PLHIV in

northern Uganda, coordinated by The AIDS support orga-

nization (TASO)—an HIV/AIDS care and treatment

organization—and the world food programme (WFP), to

conduct a 12-month prospective impact evaluation of

provision of a monthly household food basket. Principal

outcomes of this intervention have been examined else-

where [26, 27]. In this paper, we use data from this impact

evaluation to study the comprehensive stigma scale previ-

ously developed and validated in five other African coun-

tries—the people living with HIV/AIDS Stigma

Instrument–PLWA, or HASI-P [28].

This study has two objectives—the first of which is

instrumental to the main objective of determining the

impact of food assistance on different components of HIV-

related stigma for PLHIV. The instrumental objective is to

examine the reliability and validity of the comprehensive

HASI-P scale (and subscales) for our sample in Uganda. It

is necessary to have a measure with strong evidence of

reliability and validity for setting a baseline against which

to examine changes over time or impacts of interventions

(including, for example, any assessments of the effects of

ART initiation on stigma which logically require validation

of instruments on an ART-naive population), enabling

measurement of progress in reducing HIV-related stigma
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[28, 29]. After providing evidence on the reliability and

construct validity of the scale, our second objective is to

assess whether the food assistance intervention, previously

shown to have increased food security, nutritional status as

measured by BMI, and self-reported physical health mea-

sures also influenced self-reported stigma as measured by

the HASI-P. As the lived experience can differ across

different dimensions of stigma, we examine both inter-

nalized and external stigma.

Methods

Study Design

With more than 100,000 clients, the AIDS support orga-

nization (TASO) is the largest indigenous non-govern-

mental organization in Uganda delivering comprehensive

HIV prevention and AIDS care and support services. These

include livelihood training and several forms of counseling

aimed at providing psychosocial support to its clients and

their families. In particular, counseling has been an integral

aspect of its work since the organization was founded over

two decades ago [30], and there is special emphasis on

disclosure to others—in practice, disclosure to someone is

a condition for being a TASO client and virtually all

individuals in the study had disclosed to at least one person

and the vast majority to several. For individuals followed

in the study, respondents indicated that TASO counseling

was the main factor behind new disclosures since their

baseline interview. From its beginning, the organization

has sought to reduce stigma directed toward, and experi-

enced by, PLHIV, and currently employs as a guiding

principle a ‘‘philosophy of living positively with HIV.’’

In some regions where it works, TASO partners with

WFP to deliver food assistance in the form of monthly food

baskets for specifically targeted clients. To evaluate the

impacts of this food assistance, we conducted a 12-month

prospective impact evaluation nested within the routine

programmatic context of both TASO and WFP in two

districts in northern Uganda, Gulu and Soroti [26]. The

study districts, each with a single TASO clinic, were more

than 100 km apart and both were highly food insecure with

histories of armed conflict and internal displacement [31].

The two districts differed in size—Soroti was larger in

2008 with approximately 500 K residents compared to

Gulu with 350 K. On other broad indicators, however, they

were similar with total fertility rates of approximately 7,

adult literacy rates just over 60, and 65 % of households

having access to water [32]. In 2011, HIV prevalence

among women (men) 15–49 was 10.1 % (6.3 %) in the

mid-northern region where Gulu is located, but only 5.3 %

(5.2 %) in the north-eastern region where Soroti is located

[14]. During the study, WFP operated in Gulu but not in

Soroti; thus Soroti served as the non-randomized compar-

ison district.

We recruited HIV-positive non-pregnant adults (aged 18

and over) during their routine visits to their respective

TASO clinic who: (1) were eligible for food assistance

based on WFP’s poverty assessment criteria but had not

received food assistance from any source in the previous

12 months; (2) were ART naı̈ve; and (3) had a CD4 count

between 200 and 450 cells/lL. Recruitment procedures

were identical across districts. We focused on those who

were not yet eligible for ART (at the time of study initia-

tion), because they were considered one of the populations

most vulnerable to food insecurity. Monthly food distri-

bution in Gulu began within 1–4 weeks of recruitment and

was conditional on remaining an active TASO client,

meeting with a TASO support officer at least once per

month.

Multipurpose surveys were administered at baseline and

again at follow-up approximately 1 year later. Upon

recruitment, an individual questionnaire was administered

to the study participant in a private room at the TASO

clinic by a research interviewer unaffiliated with TASO.

Among other things, the HASI-P was included in the face-

to-face interview done at the clinic. Training emphasized

the sensitivity of discussing the stressful topics asked about

for the scale, and interviewers were instructed to put

respondents at ease by, for example, making clear they

could take their time and answer at the pace they felt

comfortable and reminding them that all responses were

confidential. Trained and standardized anthropometrists

took anthropometric measurements and a TASO laboratory

technician drew blood for CD4 count. Within 7 days, a

research interviewer visited the home of the participant to

administer a household socioeconomic questionnaire. The

intervention and some of its important impacts are descri-

bed in more detail elsewhere [26, 27].

The ethics review boards of TASO and the International

Food Policy Research Institute approved the study proto-

col, and the study received clearance from the Uganda

National Council on Science and Technology. Interviewers

read consent forms to study participants who provided

signed informed consent.

Measures

To measure stigma, we administered the HASI-P—previ-

ously developed and validated by Holzemer et al. [28] in

five African countries (including Lesotho, Malawi, South

Africa, Swaziland, and Tanzania, but not Uganda). Inter-

viewers were provided with translations into the common

languages of the study. A 33-item scale, the HASI-P has

been categorized via factor analysis into six subscales
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capturing two broad types of stigma. Internalized stigma,

or the ‘‘thoughts and behaviors stemming from the person’s

own negative perceptions about herself or himself based on

her/his HIV status’’ is captured by five items in a negative

self-perception (NSP) subscale. External, enacted, or

received stigma, reflecting ‘‘all types of stigmatizing

behavior towards a person with HIV/AIDS experienced or

described by people living with HIV/AIDS’’ is captured by

(1) eight items in a verbal abuse (VA) subscale; (2) five

items in a social isolation (SI) subscale; (3) six items in a

fear of contagion (FC) subscale; (4) seven items in a

healthcare neglect (HN) subscale; and (5) two items in a

workplace stigma (WS) subscale ([28], pp. 1009). For each

of the 33 items, the survey measured whether the indi-

vidual had experienced the event, coded on a 4-point

Likert-type scale from 0 to 3 as follows: never = 0; once

or twice = 1; several times = 2; or most of the time = 3

[28]. Each subscale score was calculated as the average

response within that grouping and therefore lies between 0

and 3, with higher scores indicating greater stigma.

The instrument was administered for two distinct ref-

erence periods and importantly refers to actual, rather than

hypothetical, experience over the previous 3-months (‘‘how

often did the following event/feeling happen in the past

3 months because of your HIV status’’) in both the baseline

and the follow-up surveys and ever since HIV diagnosis

(‘‘how often did the following event/feeling happen

because of your HIV status EVER since you tested HIV

positive’’) in the follow-up. In this paper, we present evi-

dence for the reliability and validity of the scale using the

3-month reference period at baseline; results for parallel

analyses examining the 3-month reference period measured

at follow up and for the ever since HIV diagnosis reference

period were similar (not shown). Notably, the well-defined

reference period used in the HASI-P is distinct from scales

such as the internalized AIDS-related stigma scale [11, 16],

which frames questions more generally in the present, with

phrasing like ‘‘I feel guilty that I am HIV-positive.’’

A variety of indicators, including several other con-

structs shown in the literature to have been related to

stigma, also were captured in the surveys (Table 1). We

measured individual-level characteristics, including gen-

der, age, education, civil status, nutritional status [body

mass index and mid-upper arm circumference (MUAC)],

disease severity (CD4 count), hemoglobin, and time since

diagnosis. We also measured household-level characteris-

tics such as household size, monthly per capita household

food and total consumption (the sum of cash expenditures

and respondent imputed value of consumption from own-

production [33]), and the value of household assets to

assess economic well-being. Distance to the nearest market

(in kilometers) was included as it is associated with food

prices and access to food, as well as the degree to which

households are connected to more urban areas.

A separate relevant construct was health-related quality

of life (HRQoL), a comprehensive measure of how well a

person functions and his or her perceptions, based on

experiences, beliefs, and expectations of their physical,

mental, and social well-being [34]. HRQoL was measured

using the MOS-HIV Health Survey [34–36] which was first

adapted for use in rural Africa in Uganda and has been

implemented widely in sub-Saharan Africa including

elsewhere in Uganda [37, 38], and has been shown to

strong evidence of reliability and validity among PLHIV

[35, 37]. We operationalized HRQoL using two summary

scores, physical health summary (PHS) and mental health

summary (MHS), as derived from factor analyses con-

ducted by Revicki et al. [39]. These measures are described

in more detail elsewhere [27].

Given the emphasis of TASO on the importance of

disclosure, as well as its close connection to stigma [2] (for

example, [4] indicates that 73 % of their Ugandan sample

of PLHIV reported that fear of stigma, discrimination, and

related phenomena were hindrances to disclosing their HIV

status), the questionnaire also solicited detailed information

on disclosure to various types of family members and

relatives as well as unrelated community members. For the

current analyses, we measured the extent of disclosure as

the percentage of applicable types of person the individual

had disclosed their HIV status to from 16 possible types,

including 8 types of family members (partner if had,

mother if alive, father if alive, etc.) and 8 types of other

community members (friends, religious leader, community

leader, etc.).

We also measured the total number of HIV-related

physical conditions and, separately, symptoms [27, 40, 41].

We counted the number of distinct healthcare provider-

reported physical conditions from a pre-defined list of 17

items (including, e.g., opportunistic infections, other ill-

nesses, and medical conditions associated with HIV) indi-

cated in the individual’s current TASO clinical records,

updated just prior to each research interview. Separately,

we counted self-reported physical symptoms (in the pre-

vious 30 days) associated with HIV from a pre-defined list

of 16 items.

And last, given the focus of the evaluation on the food

assistance intervention, we captured food security by

measuring diet quality at the individual level using a val-

idated individual diet diversity score (IDDS), the total

number of items consumed on the previous day of nine

different food groups [42], and food access at the house-

hold level based on a validated household food insecurity

access scale (HFIAS) ranging from 0 to 27, with higher

scores reflecting greater food insecurity [26, 43].
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Statistical Analysis Part (1): Reliability and Validity

of the HASI-P

The reliability and construct validity analyses for the

HASI-P (and its subscales) use the baseline 3-month recall

data for stigma and closely parallel the original develop-

ment of the scale by Holzemer et al. [28] as well as recent

similar exercises for different stigma indices for PLHIV

[11, 16, 44, 45] and for healthcare providers [46].

We examined the reliability of the HASI-P in our data as

follows. First, to explore whether the original subscales

were appropriate for the Ugandan sample, we carried out

confirmatory factor analysis with orthogonal varimax

rotation [47] on all items simultaneously. We examined the

eigenvalues to assess the number of important factors

present and their congruence with the original pre-deter-

mined subscales developed [28], including whether the

factor loadings on individual items were of sizeable mag-

nitude. This exercise was then repeated for each of the

subscales separately. Second, to assess internal consistency

of the item responses overall and for each subscale, we

calculated Cronbach’s alpha (a), computing the standard

errors and resulting confidence intervals via bootstrapping

with 10,000 repetitions. As an additional check, we

Table 1 Selected background characteristics

Gulu Soroti Total

Individual (N = 448) (N = 456) (N = 904)

Female, N (%) 338 (75.5 %) 309 (67.8 %) 647 (71.6 %)

Marital or other partner, N (%) 195 (43.5 %) 242 (53.1 %) 437 (48.3 %)

Household head, N (%) 292 (65.2 %) 324 (71.1 %) 616 (68.1 %)

Spouse of household head, N (%) 98 (21.9 %) 86 (18.9 %) 184 (20.4 %)

Widow/er, N (%) 164 (37 %) 130 (28.5 %) 294 (32.5 %)

Age in years, mean (SD) 37.9 (9.4) 40.3 (9.7) 39.1 (9.7)

Highest grade attained, mean (SD) 4.7 (4.3) 4.3 (4.4) 4.5 (4.3)

BMI (kg/m2), mean (SD) (N = 900) 20.9 (2.7) 20.2 (2.8) 20.5 (2.7)

Mid-upper arm circumference (mm), mean (SD) (N = 902) 269.2 (32.7) 264.9 (27.4) 267.0 (30.2)

CD4 count (cells/lL), mean (SD) (N = 903) 339.8 (64.0) 336.6 (62.4) 338.2 (63.2)

Anemia, N (%) (N = 742) 154 (42.0%) 143 (38.1%) 297 (40.0%)

Time since HIV diagnosis (years), mean (SD) (N = 903) 2.1 (1.9) 2.3 (1.7) 2.2 (1.8)

Household, mean (SD)

Household size 6.4 (2.5) 6.3 (3.0) 6.3 (2.8)

Per capita monthly food consumption (Ugandan Shillings) 24,461 (21,179) 32,368 (20,926) 28,445 (21,409)

Per capita monthly consumption (Ugandan Shillings) 40,609 (31,264) 55,738 (33,405) 48,232 (33,217)

Food share of household monthly consumption (fraction) 0.6 (0.1) 0.6 (0.1) .6 (.1)

Distance to TASO clinic (km) 8.1 (9.9) 10.4 (8.5) 9.1 (9.3)

Distance to nearest market (km) 1.2 (1.6) 2.2 (1.9) 1.6 (1.8)

Constructs potentially associated with stigma, mean (SD)

Physical health summary score (PHS) 45.9 (8.5) 46.5 (7.4) 46.2 (8.0)

Mental health summary score (MHS) 45.4 (7.5) 47.0 (7.1) 46.2 (7.3)

Disclosure to family members (fraction) 0.76 (0.27) 0.82 (0.24) 0.79 (0.26)

Disclosure to unrelated community members (fraction) 0.65 (0.27) 0.71 (0.25) 0.68 (0.26)

Number of healthcare provider-reported physical conditions (0–17)a 2.0 (1.7) 1.9 (1.6) 1.9 (1.7)

Number of self-reported physical symptoms (0–16)b 7.6 (3.0) 7.5 (3.1) 7.5 (3.0)

Individual dietary diversity scale (IDDS) 3.7 (1.2) 4.5 (1.2) 4.1 (1.3)

Household food insecurity access scale (HFIAS) 16.1 (4.4) 14.3 (5.3) 15.2 (5.0)

N = 904 unless otherwise noted
a Clinic-reported physical conditions: Includes tuberculosis, malaria, diarrhea, respiratory infections/difficulty breathing, syphilis, oral thrush/

oral lesions, oral candidiasis, high fever, skin rash, cough, depression, fatigue, herpes zoster, genital herpes, vaginal candidiasis, weight loss, and

vision problems
b Self-reported physical symptoms: Includes skin rash, body pains, dizzy/headaches, weakness/fatigue, insomnia, numbness (lack of sensation),

reduced or loss of vision, fever, stomach upset, vomit, diarrhea, stomach ache, losing hair, loss of appetite, losing weight, and sunken cheeks

770 AIDS Behav (2017) 21:766–782

123



recalculated the Cronbach’s alpha (ad) removing one item

at a time from each subscale.

We next examined the validity of the overall scale and

each of the subscales. As with other validation assessments

for HIV-related stigma measures, there was no gold stan-

dard in our data against which to assess stigma for crite-

rion-related validity, nor is it clear what such a standard

would be [16], so we considered several different assess-

ments of construct validity suggested by the literature and

for which we had data. When examining the relationship

between stigma and a construct represented by a binary

variable, we calculated the point-biserial correlation

between the means of the stigma scale and the binary

indicator. For all other variables, we calculated the Pearson

correlation coefficients between each of the stigma sub-

scales and the constructs hypothesized to be related to one

or more types of stigma, computing the standard errors and

resulting confidence intervals for all correlations via

bootstrapping with 10,000 repetitions.

We examined the correlation (or point-biserial correla-

tion coefficient in the binary case [48]) between the sub-

scale and overall stigma scale scores at baseline with each

of the constructs described above in Measures. These

constructs have been shown to be associated with stigma in

the literature [10, 12, 49] and also have been used in other

validation studies [11, 16, 28, 44, 45]. Constructs examined

were: quality of life, including health related quality of life

and self-reported health [2, 28, 50, 51]; disclosure [2];

health indicators (CD4, nutritional status, and conditions);

and a binary indicator of time since diagnosis greater than

12 months [52].

Statistical Analysis Part (2): Impact of Food

Assistance on HASI-P

After providing evidence on the reliability and construct

validity of the HASI-P in the Ugandan context to meet the

first (instrumental) objective, we next modelled the overall

scale, as well as the subscales, in univariate and multi-

variate ordinary least squares regression frameworks

exploring the individual-, household-, and community-

level correlates of stigma at baseline. This analysis was

done in order to assess whether in our sample, and after

controlling for a set of background characteristics, stigma

was associated with various factors previously shown to be

related to stigma [52–54] and shown in this context to have

been influenced directly by the food assistance interven-

tion. In particular, these included food insecurity, nutri-

tional status, and self-reported physical health. Such

baseline associations support the hypothesis that the food

assistance intervention we examine had potential to influ-

ence stigma, though they do not in and of themselves

demonstrate such influence. Standard errors were estimated

using a heteroskedasticity robust estimator.

Last, with evidence in hand on the potential mechanisms

through which food assistance might alleviate it, we esti-

mated the impact of food assistance on stigma. To do this,

we combined difference-in-difference techniques with the

bias-adjusted nearest-neighbor matching estimator pro-

posed by Abadie et al. [55–57], with matching based on the

estimated propensity scores. The nearest-neighbor match-

ing methodology performs well when there is dense com-

mon support for the two distributions, i.e., when there are

many nearby neighbors (or possible matches) for treatment

observations, as found in the current study. Thus, we

incorporated the follow-up data and compared the change

over time in stigma outcomes for all individuals in the

intervention group with the change over time in stigma

outcomes for weighted matched individuals from the

comparison group, an approach increasingly used in eval-

uations without randomization to construct a comparable

statistical counterfactual group [58] and used in other

studies to evaluate the current intervention [26, 27]. Below

we describe the matching procedure we undertook in more

detail.

Although individual-level eligibility criteria were iden-

tical across districts (limiting potential selection problems

related to differential recruitment across study arms), with

only two sites (and without randomization), initial differ-

ences between treatment and comparison were possible.

Therefore, we identified a set of observable individual-,

household-, and community-level characteristics associated

with the outcomes (Table 7), including variables from the

multivariate regression models. We also included the

actual baseline values of the primary outcome, stigma, to

help ensure that there were minimal initial differences

between matched groups; such differences could lead to

bias if the magnitude of change in the outcome depended

on its initial baseline level [55, 58]. Using these variables,

we constructed a propensity score for each individual,

estimating the predicted probability of being in the inter-

vention group (i.e., living in the intervention district), as a

function of all of the baseline characteristics listed in

Table 7 with logit regression models. We transformed

some variables used in the logit as indicated in the

table (e.g., using logarithmic transformations) until there

were no statistically significant differences in the mean of

each variable across intervention and comparison groups

for each 20-percent quantile of the propensity score. (Sta-

tistical significance of the difference between intervention

and comparison groups for each variable, in each quantile,

was assessed via a simple regression of the variable on an

indicator for the intervention group for all observations in

that quantile, using heteroskedasticity-robust standard

errors.) Referred to as balancing, this procedure helps
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ensure that propensity-score based matches have similar

values of the underlying balance variables at baseline

[59, 60].

We then used the predicted propensity score from this

final model specification, as well as three other key char-

acteristics (initial baseline level of NSP and VA, and the

time in months between baseline and follow-up inter-

views), to match each individual in the intervention group

to the most similar individual, or ‘‘nearest neighbor,’’ of the

same gender in the comparison group [55]. The estimated

average treatment effect on the treated (ATT), then, is the

difference-in-difference in mean outcomes over 12 months

for the intervention group compared to the matched com-

parison group, with more weight given to closer matches as

per the bias-adjusted estimator [55]. We implemented a

heteroskedasticity-robust variance estimator developed for

this matching technique [55].

As with any matching estimator, the validity of this

approach relies on the unverifiable assumption that condi-

tional on a set of observable characteristics, treatment

assignment is independent of the potential outcomes. The

use of a number of baseline variables to construct the

propensity score, as well as several key variables in addi-

tion to the propensity score for matching [55] served to

strengthen the validity of the comparison. The precise

maintained assumption required for validity differs with

alternative sets of matching variables or different matching

procedures. Therefore, we can indirectly assess the validity

of the approach by examining various alternatives; large

differences in results across small modifications in the

matching variables, for example, would suggest that the

assumption required for validity may not hold. We carried

out sensitivity analyses to explore this possibility, includ-

ing: (1) examining results for nearest three and nearest five

matches (instead of only the single nearest neighbor as in

the primary results); (2) examining results for single

nearest neighbor match limiting the common support to

propensity scores lying between 0.1 and 0.9 only; and (3)

an alternative set of matching variables—using all of the

balancing variables directly in the matching procedure,

while continuing to match exactly on gender.

All analyses were carried out using Stata version 13

(College Station, TX) and we set statistical significance at a

two-tailed p\ 0.05.

Results

Results Part (1): Reliability and Validity

of the HASI-P

Between August 2008 and October 2009, we recruited 904

subjects at the intervention (Gulu) and comparison (Soroti)

district TASO clinics (but who resided in more than 100

different villages and urban neighborhoods in their

respective districts), and between August 2009 and October

2010 followed up with 639 individuals with complete

information on stigma. We did not re-interview individuals

who: (1) lived in the comparison district and had been

provided food assistance from another program after

recruitment; (2) had begun ART; (3) could not be located;

or (4) had died. Loss to follow-up was the same across

districts (29 %) and driven largely by ART initiation, a pre-

specified exclusion criterion in the study [27].

Table 1 reports summary statistics by district and

overall. At baseline, the overall sample comprised 647

women (71.6 % of 904) and individuals were on average

39.1 years old with 4.5 completed grades of schooling;

only 20 % had completed primary school (7 years). Nearly

90 % were either the head of their household or spouse of

the head. Nearly half (48.3 %) were married or in a union

and another 32.5 % were widowed. Average CD4 count

was 338.2 cells/lL and 40 % of the sample were anemic.

Subjects had been diagnosed, on average, for just over

2 years (2.2, SD = 1.8). Average household size was 6.3

members and based on per capita consumption, fully one-

quarter of households were below the national poverty line.

Other constructs potentially associated with stigma are

reported in Table 1. In particular, we see that individuals

have on average disclosed to about 80 % of types of family

members and slightly less, 70 %, of other types of unre-

lated community members. Categorizing the HFIAS scores

as in Coates et al. [43], two-thirds of households were

severely food insecure at baseline, and nearly all of the rest

were moderately food insecure. Respondents were on

average similar in Gulu and Soroti and, after matching, the

matched samples were even more similar (not shown).

Table 2 reports the response data for each item in the

HASI-P, as well as the results from the confirmatory factor

analyses. One subscale, workplace stigma (WS) had min-

imal variation, with less than 2 % reporting anything but

‘‘never,’’ possibly because only 7 % of the sample indi-

cated working for pay outside the home. In what follows,

we did not analyze WS further, removing its two items

from the analysis. Factor analysis on all remaining 31 items

in the overall scale yielded five eigenvalues greater than

one, identical to the number of subscales from the original

validation of the instrument for these items [28]. Moreover,

extracting these five factors, the items from each subscale

map onto the different factors with positive factor loadings

generally above 0.4 in a pattern similar to the original

formulation (shown in bold in columns 5–9) [28]. After this

overall confirmatory factor analysis, we next carried out

separate factor analyses on each of the five individual

subscales. For each, the first eigenvalue (shown in bold in

column 10) was 2.1 or larger and the second (not shown)
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0.25 or smaller, suggesting that each subscale captures well

a single factor. Examining the factor loadings across the

five subscales, 29 of 31 were above 0.40 and 23 of 31

above 0.50 (column 10).

Estimates for Cronbach’s alpha (a) on all 31 items in the

overall scale was 0.873 (95 % CI 0.856–0.891) and for the

five subscales between 0.740 (CI 0.682–0.798) and 0.848

(0.808–0.887), suggesting a high degree of correlation

among the underlying dimensions and internal consistency

(Table 3). Removal of individual items from the calcula-

tions did not alter appreciably the Cronbach’s alphas (ad)
(not shown).

Table 3, which combines the individual items from

Table 2 into the different subscales, makes clear that the

most commonly reported stigma-related items were those

associated with negative self-perception (NSP), which was

approximately 50 % higher than the second most common,

verbal abuse (VA). The other elements, however, were all

generally uncommon with 90 % or more reporting none of

the items in the 3 months prior to their interview.

While all of the Pearson correlations among the sub-

scales indicate significant and non-trivial correlation, only

three of ten were above 0.4, consistent with the possibility

that the different subscales capture different components of

stigma. NSP and healthcare neglect (HCN) were the two

subscales most weakly correlated with the others. Taking

all 31 items together, 15 % of respondents reported having

never experienced any form of stigma in the past 3 months

as opposed to 28 % who had not experienced NSP (not

shown).

Evidence in support of construct validity is shown in

Table 4 which presents a number of statistically significant

correlations with factors previously shown in the literature

to be associated with stigma. All stigma indicators are

negatively correlated with physical and mental summary

scores of HRQoL, with correlations for overall stigma the

strongest and correlations with mental summary scores

generally larger than with physical summary scores. Cor-

relations with NSP are stronger than with the other stigma

components. While the association with overall stigma and

the two types of disclosure (to family members and to

unrelated community members) is positive, this is not

uniform across stigma components and HCN stigma is

negatively correlated with disclosure, and significant in the

case of disclosure to relatives. NSP stigma is not signifi-

cantly correlated with disclosure but VA, social isolation

(SI), and fear of contagion (FC) are generally positively

and significantly associated. Among objective measures of

disease progression and health (BMI, CD4 count, and

healthcare provider-reported symptoms), correlations are

small and few are significant, though with one modest

significant positive correlation between HCN stigma and

provider-reported symptoms. Self-reported physical

symptoms are strongly related to stigma, in a pattern

similar to HRQoL physical summary scores. Those more

recently diagnosed (within 12 months) have experienced

less VA stigma but slightly more HCN stigma in the past

3 months.

Results Part (2): Impact of Food Assistance

on HASI-P

Results from bivariate and multivariate regressions

exploring the association of the set of characteristics with

the two most commonly reported types of stigma in the

sample, NSP (which reflects internalized stigma) and VA

Table 3 HASI-P Stigma scale and subscales: Cronbach’s alpha, mean, median, and correlation

Cronbach’s

alpha

Mean

(SD)

Median NSP VA SI FC HCN

Negative self-perception

(NSP) [95 % CI]

0.783 [0.756,

0.811]

0.647

(0.664)

0.400 1.000

Verbal abuse (VA) [95 %

CI]

0.824 [0.802,

0.846]

0.403

(0.491)

0.250 0.391 [0.326,

0.457]

1.000

Social isoloation (SI)

[95 % CI]

0.848 [0.808,

0.887]

0.133

(0.359)

0.000 0.318 [0.239,

0.396]

0.534 [0.472,

0.595]

1.000

Fear of contagion (FC)

[95 % CI]

0.740 [0.682,

0.798]

0.082

(0.250)

0.000 0.188 [0.105,

0.271]

0.421 [0.348,

0.493]

0.416 [0.310,

0.521]

1.000

Healthcare neglect (HCN)

[95 % CI]

0.753 [0.667,

0.839]

0.055

(0.172)

0.000 0.182 [0.092,

0.271]

0.222 [0.133,

0.310]

0.265 [0.152,

0.378]

0.363 [0.209,

0.516]

1.000

Overall [95 % CI] 0.873 [0.856,

0.891]

0.258

(0.270)

0.194 0.709 [0.661,

0.757]

0.847 [0.827,

0.867]

0.704 [0.654,

0.754]

0.593 [0.523,

0.663]

0.442 [0.348,

0.536]

N = 904. Standard deviation in parentheses. 95% confidence intervals in square brackets, calculated via bootstrapping with 10,000 repetitions

Numbers in bold indicate significant correlation p\ 0.05
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(which reflects external), as well as overall stigma, are

shown in Table 5 for the baseline sample from Gulu. Our

analyses focus on these two subscales since while each is

highly related to overall stigma (as shown in Table 3), they

are less strongly related to one another and therefore may

capture different elements of stigma or be influenced by

different factors. Overall there are relatively few significant

associations with the stigma measures, possibly reflecting

the smaller sample size limited only to Gulu. Examining

those factors previously demonstrated to have been influ-

enced by the food assistance intervention in the multi-

variate context (columns 2, 4, and 6), BMI is not associated

with any of the stigma measures, HFIAS is negatively

associated with NSP and the overall measure, PHS is

negatively associated with NSP, and self-reported physical

symptoms are positively associated with all three stigma

measures.

Last, the ATT bias-adjusted difference-in-difference

matching estimates are presented in Table 6. We present

impact estimates for each subscale of the HASI-P, as well

as for the overall scale, based on matching the sample of

318 intervention observations. Food assistance significantly

decreased reported stigma for all but the VA component

(p = 0.31). The overall scale showed a reduction of 0.066

relative to the matched comparison group (which also

declined slightly over time, by approximately half that

amount). With a baseline mean of 0.258 (SD 0.27)

(Table 3), this and other estimated effects represented

approximately 0.2 SD for each measure. Sensitivity anal-

yses (not shown) demonstrated very similar results.

Discussion

In this paper, we examined the validity of the compre-

hensive HASI-P stigma scale proposed by Holzemer et al.

[28] for a population of highly vulnerable ART naı̈ve

PLHIV in a new setting. With evidence of reliability and

validity for the scale, we then examined prospectively the

impacts of a food assistance intervention on stigma. Using

quasi-experimental matching methods to better infer

causality, we tested whether the intervention improved the

Table 4 HASI-P Stigma scale and subscales: Correlation with related constructs

HRQOL Disclosure Health reports Time HIV

Physical

health

summary

score

Mental

health

summary

score

Family

members

Unrelated

community

members

BMI CD4 Healthcare

provider-

reported

conditions

Self-

reported

symptoms

Diagnosed

within previous

12 monthsa

Negative

Self-

Perception

(NSP)

20.244 20.305 0.032 0.062 20.100 20.035 0.053 0.278 0.034

p-value \0.001 \0.001 0.334 0.063 0.003 0.296 0.114 \0.001 0.028

Verbal Abuse

(VA)

20.184 20.264 0.155 0.187 20.047 0.006 0.050 0.287 20.073

p-value \0.001 \0.001 \0.001 \0.001 0.160 0.864 0.134 \0.001 0.032

Social

Isolation

(SI)

20.187 20.249 0.062 0.111 20.042 0.022 0.076 0.255 0.001

p-value \0.001 \0.001 0.064 0.001 0.212 0.517 0.023 \0.001 0.021

Fear of

Contagion

(FC)

20.166 20.210 0.067 0.076 0.018 20.037 0.056 0.220 0.001

p-value \0.001 \0.001 0.045 0.024 0.591 0.265 0.095 \0.001 0.020

Healthcare

Neglect

(HCN)

20.206 20.182 20.067 20.028 0.004 20.052 0.084 0.173 0.088

p-value \0.001 \0.001 0.044 0.395 0.914 0.118 0.012 \0.001 0.035

Overall 20.283 20.362 0.101 0.146 20.067 20.021 0.083 0.364 0.008

p-value \0.001 \0.001 0.002 \0.001 0.044 0.535 0.013 \0.001 0.021

Numbers in bold indicate significant p\ 0.05
a Point-biserial correlation coefficient and associated standard error calculated via bootstrapping with 10,000 repetitions
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overall stigma scale and its subscales reflecting both

internalized and external stigma.

Overall, our findings provided strong evidence of reli-

ability and construct validity for the HASI-P in the baseline

sample. Factor analyses confirmed the general pattern of

factor loadings and demonstrated the replicability in

Uganda of the 5-factor structure for the 31 items of the

HASI-P we examined. There was a high degree of internal

reliability for the overall stigma scale as well as for its

various subscales. Moreover, the overall scale and

subscales were strongly associated with several constructs

found in the literature to be related to stigma, supporting its

validity.

Separate consideration of multiple dimensions of stigma

was warranted since reported levels of, and correlations

among, the various components differed. In the HASI-P,

NSP captures aspects of internalized stigma while the other

subscales reflect external stigma [10, 28]. Internalized NSP

was the most commonly reported component of stigma,

followed by VA, and then the other forms of external

Table 5 HASI-P Stigma scale and subscales: Univariate and Multivariate analysis

(1) (2) (3) (4) (5) (6)

NSP NSP VA VA Overall Overall

Variables Univariate Multivariate Univariate Multivariate Univariate Multivariate

Female 0.111 0.071 0.039 20.008 0.039 0.016

(0.061) (0.062) (0.049) (0.054) (0.030) (0.030)

Age 30-49 20.020 20.141 0.028 0.031 0.019 0.002

(0.057) (0.068) (0.044) (0.047) (0.026) (0.026)

Age 50? 20.188 20.336 0.013 20.001 20.025 20.047

(0.079) (0.092) (0.066) (0.069) (0.043) (0.041)

Highest grade attained 20.012 20.001 20.011 0.000 20.006 0.001

(0.007) (0.008) (0.005) (0.006) (0.004) (0.004)

BMI 20.012 20.005 20.009 20.003 20.005 20.001

(0.010) (0.010) (0.007) (0.007) (0.004) (0.005)

CD4 count (X10) 20.005 20.001 0.004 0.006 0.001 0.002

(0.004) (0.004) (0.003) (0.003) (0.002) (0.002)

Log time since HIV diagnosis (years) 20.077 20.055 0.008 0.008 20.010 20.005

(0.028) (0.028) (0.021) (0.022) (0.012) (0.012)

Log per capita monthly consumption 20.025 0.013 20.091 20.125 20.033 20.043

(0.045) (0.100) (0.033) (0.076) (0.021) (0.041)

Log per capita monthly food consumption 20.017 20.013 20.063 0.086 20.019 0.043

(0.040) (0.089) (0.031) (0.069) (0.020) (0.039)

Log value of assets 20.007 0.001 20.038 20.026 20.019 20.015

(0.015) (0.015) (0.011) (0.012) (0.007) (0.007)

Log distance to nearest market (km) 0.044 0.047 0.004 0.006 0.018 0.023

(0.030) (0.030) (0.023) (0.023) (0.014) (0.014)

HFIAS 20.007 20.015 0.005 20.008 20.000 20.007

(0.006) (0.007) (0.005) (0.006) (0.003) (0.003)

Physical health summary score 20.017 20.009 20.01 0.000 20.008 20.002

(0.003) (0.004) (0.003) (0.003) (0.002) (0.002)

Number self-reported physical symptoms 0.056 0.044 0.048 0.047 0.034 0.031

(0.009) (0.011) (0.007) (0.009) (0.004) (0.005)

Number healthcare provider-reported physical symptoms 0.018 0.001 0.023 0.009 0.015 0.006

(0.018) (0.017) (0.014) (0.014) (0.009) (0.009)

Constant 1.002 0.718 0.307

(0.636) (0.505) (0.274)

Observations 442 442 442

R2 0.143 0.131 0.165

Numbers in bold indicate significant at P\ 0.05 using heteroskedasticy-robust standard errors
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stigma. This relative ranking, including a large percentage

gap between those reporting NSP and VA, closely parallels

evidence reported for the five Sub-Saharan African coun-

tries first examined by Holzemer et al. [28], as well as from

a different sample also measured in 2009 from Gulu dis-

trict, comprising a mixture of TASO and non-TASO clients

[52]. Overall stigma in our sample, however, was lower

than the average levels reported in those other settings and

in an additional study using the same HASI-P for four other

African countries and the US in 2006 [2]. All subjects in

our sample were TASO clients and thus receiving HIV

care, treatment, and counselling from an organization that

has focused on HIV/AIDS for decades, and this may

explain in part the lower levels of reported stigma.

Also consistent with the original validation study [28],

there was weaker correlation between NSP and the other

subscales capturing aspects of external stigma, further

underscoring the value of considering different dimensions

of stigma. For example, approximately 15 % of respon-

dents reported having experienced one or more forms of

external stigma but not internalized NSP so that in the

absence of measures for external stigma they would have

been treated as individuals experiencing no HIV-related

stigmatization.

The bivariate assessment of construct validity demon-

strated that all components of stigma were significantly

associated with self-reported physical and mental health,

with stronger associations for the latter as found in other

contexts [16, 49]. Indicators of external stigma except for

HCN were positively associated with disclosure; as TASO

actively encourages disclosure it is plausible that real or

perceived healthcare attention by its staff is better for those

who have disclosed more fully. Associations between NSP

and disclosure, while positive, were not significant unlike

related findings for internalized stigma in Uganda [61].

Among the more objective health indicators (BMI, CD4

count, and healthcare provider-reported conditions), BMI

was the only construct with a significant correlation and

was negatively associated with NSP. Individuals who were

diagnosed more recently (within the previous 12 months)

reported lower VA but higher HCN, possibly reflecting less

time having appeared ill and relatively more interactions

with healthcare providers external to TASO. These corre-

lations supported the validity of the stigma scales

measured.

With the evidence in hand supporting the reliability and

validity of the stigma scale in this context, we next

examined the correlates of stigma in a multivariate context

in the baseline cross-section for the intervention group to

explore the potential mechanisms via which a food assis-

tance intervention might influence stigma. When examin-

ing these models we put the spotlight on factors that

themselves had been influenced by the intervention, and

examined whether they were significantly associated with

stigma in this specific context. After controlling for a wide

range of background characteristics, HFIAS and PHS were

negatively associated with NSP and self-reported physical

symptoms was positively associated with it. For VA,

however, only self-reported physical symptoms had a sig-

nificant and positive association.

Based on these baseline associations, and previous lit-

erature, we hypothesized that the food assistance inter-

vention, previously shown to have decreased food

insecurity and self-reported symptoms, and increased PHS

[26, 27], would decrease stigma. Additionally, the strength

of the baseline associations suggested that there would be

more scope for improving NSP relative to VA. Non-ex-

perimental matching results supported our hypothesis for

overall stigma and all components of stigma other than

VA. Effect sizes, however, were moderate—approximately

0.2 SD. Sensitivity analyses described in the statistical

methods section, including the use of alternative matching

variables and approaches, yielded similar results, support-

ing the internal validity of these findings.

In designing the intervention, there was concern that

provision of food aid to households might actually increase

stigmatization, if receipt of food was interpreted by others

as an indication that the individual, or someone in the

Table 6 Difference-in-

Difference Average Treatment

Effect on the Treated (ATT):

Nearest Neighbor Matching

Results for HASI-P stigma

measures

Effect (standard error) 95% confidence interval

Negative self-perception (NSP) 20.135 (0.057) [-0.25, -0.02]

Verbal abuse (VA) -0.056 (0.054) [-0.16, 0.05]

Social isolation (SI) 20.082 (0.027) [-0.13, -0.03]

Fear of contagion (FC) 20.045 (0.020) [-0.08, -0.01]

Healthcare neglect (HN) 20.037 (0.012) [-0.06, -0.01]

Overall 20.066 (0.017) [-0.10, -0.03]

Intervention N = 318, Comparison N = 321. Standard error in parentheses, 95% confidence interval in

square brackets. Numbers indicated in bold indicate significant p\ 0.05. All models match exactly on

gender and match on the predicted propensity score, baseline measures of NSP and VA, and months

between surveys
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household, was HIV positive, in a fashion similar to

inadvertent disclosure related to initiating ART [15]. For

this reason, food was not provided at the clinic itself, but

rather at a separate distribution point unaffiliated with

TASO. In addition, a number of questions about this pos-

sible phenomenon were asked in the baseline and follow-

up to assess prior expectations, or anticipated stigma at

baseline, and actual experiences later on. At baseline, 71 %

of subjects in Gulu indicated they were concerned that

some people would learn of their HIV status because they

were receiving food assistance and more than half indi-

cated this might lead to insults and jealousy. At follow-up

after having received food assistance, however, less than

5 % indicated that this had actually happened. So while the

majority had prior concern about food aid and inadvertent

disclosure and resulting stigmatization, very few reported

having experienced it. Nevertheless, the smaller and sta-

tistically insignificant impacts on VA also may be related

to linkages between food receipt and stigma.

There are limitations to our study. First, with respect to

our instrumental objective, we had no gold standard against

which to evaluate the stigma components, although we did

have a number of constructs shown in the literature to be

associated with stigma and commonly used in other vali-

dation studies. Second, the sample was from only two

district TASO clinics. While directly relevant for the

assessment of the impact of the intervention, the sample

was not necessarily representative of PLHIV in those dis-

tricts. Moreover, an important component of the TASO

model incorporates substantial psychosocial counseling

around issues like disclosure and stigma, which may have

led to lower reported stigma for this group, consistent with

their lower levels relative to findings in the multi-country

samples of the original validation study [28] and another

study in Gulu district in Uganda [52]. Perhaps even more

importantly, the nature of the intervention (which may

have led to inadvertent disclosure for some) or the nature of

TASO counselling services provided in equal measure to

intervention and comparison groups alike, may have muted

the potential impacts of food assistance on stigma and as a

consequence, the estimates reported here may be

conservative.

Third, because the comparisons were not randomized

and were drawn from a different district, it is possible that

unobserved geographical, sociocultural, or other factors

explain part of the observed differences in stigma over

time between groups. Gulu district, for example, suffered

more intensively from conflict during the civil war with

higher likelihood of internal displacement [31], though

even before matching, the differences across districts in

initial PHS and MHS, for example, were small (Table 1).

Several features of the study help to minimize possible

bias from these differences. These include that we (1)

recruited subjects into intervention and comparison

groups using identical criteria to mitigate potential pro-

gram selection bias; (2) differenced the outcomes over

time (thereby controlling for all district-level, as well as

individual- and household-level, time invariant factors

that enter the model additively); and (3) included a

number of matching variables, many of which capture

potentially important differences between the two geo-

graphic areas. Further reducing concern about bias intro-

duced by geographic-specific confounders was the fact

that sample individuals were not concentrated in small

geographic areas within the two districts, living in more

than 100 different villages or urban neighborhoods with

about half residing more than 10 km away from the

TASO clinic.

Last, a relatively large proportion of individuals (29 %)

were lost to follow-up, including 21 % because they

received ART during the study period, an exclusion cri-

terion in the prospective study. We examined baseline

characteristics of individuals lost to follow-up, and found

no significant differences across intervention and com-

parison groups so that attrition across the two groups was

not evidently different on observable characteristics.

Unsurprisingly, ART-related loss to follow-up was asso-

ciated with lower initial CD4 counts—individuals with

baseline CD4[350 were only half as likely to be lost to

follow-up. In addition to inclusion of baseline CD4 in the

propensity score prediction in the analyses, we also

examined estimated effects on stigma for those with

baseline CD4 [350 (N = 167) and found even larger

point estimates. We interpret this as evidence that selec-

tive attrition is not driving our main results which may

even be conservative, since loss to follow-up in this

subsample was under 15 %.

Conclusions

Using a sample of ART naive PLHIV, we provided

evidence of the reliability and construct validity of the

HASI-P stigma scale in the Ugandan context, comple-

menting earlier validation work done for the scale

elsewhere. This first result is important because moni-

toring stigma among PLHIV, and assessing interventions

to reduce it, requires valid and comprehensive measures

that go beyond measured internalized stigma. It is also

relevant given the recent attention on the role ART plays

in HIV-related stigma—any such assessments require

stigma measures that are valid on an ART naive popu-

lation, i.e., prior to initiation of ART, to assess changes

accurately.

We further demonstrated that a food assistance pro-

gram, in combination with the comprehensive
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psychosocial counseling services offered by TASO, can

reduce stigma (and, in particular, internalized stigma) in a

highly food insecure population. This is important first

because despite increased incorporation of food assistance

components into HIV/AIDS programs, few studies have

investigated the many potential benefits for PLHIV,

including those on stigma, of continued relevance to the

crisis. It is even more important, however, given the

recent evidence that even with substantial progress in

ART provision, stigma remains persistent—interventions

with a greater focus on livelihoods or poverty may be

necessary and we demonstrated that at least one such

intervention had modest effects. It is plausible, but

remains to be seen, that the combination of ART and food

assistance or other anti-poverty interventions [3] could

lead to even greater reductions in stigma.
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