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ABSTRACT
Objective: To conduct a systematic review and series
of meta-analyses on the association between HIV-
related stigma and health among people living with HIV.
Data sources: A structured search was conducted on
6 electronic databases for journal articles reporting
associations between HIV-related stigma and health-
related outcomes published between 1996 and 2013.
Study eligibility criteria: Controlled studies, cohort
studies, case-control studies and cross-sectional
studies in people living with HIV were considered for
inclusion.
Outcome measures: Mental health (depressive
symptoms, emotional and mental distress, anxiety),
quality of life, physical health, social support, adherence
to antiretroviral therapy, access to and usage of health/
social services and risk behaviours.
Results: 64 studies were included in our meta-
analyses. We found significant associations between
HIV-related stigma and higher rates of depression, lower
social support and lower levels of adherence to
antiretroviral medications and access to and usage of
health and social services. Weaker relationships were
observed between HIV-related stigma and anxiety,
quality of life, physical health, emotional and
mental distress and sexual risk practices. While
risk of bias assessments revealed overall good quality
related to how HIV stigma and health outcomes were
measured on the included studies, high risk of bias
among individual studies was observed in terms of
appropriate control for potential confounders. Additional
research should focus on elucidating the mechanisms
behind the negative relationship between stigma and
health to better inform interventions to reduce the
impact of stigma on the health and well-being of people
with HIV.
Conclusions: This systematic review and series of
meta-analyses support the notion that HIV-related
stigma has a detrimental impact on a variety of health-
related outcomes in people with HIV. This review can
inform the development of multifaceted, intersectoral
interventions to reduce the impact of HIV-related stigma
on the health and well-being of people living with HIV.

BACKGROUND
According to the Global Network of People
Living with HIV/AIDS, one of the biggest
challenges facing people living with HIV
today is stigma and discrimination.1

HIV-related stigma in this context has been
defined as discounting, discrediting and dis-
criminating against people perceived to have
HIV.2 3 Overall, stigma continues to be

Strengths and limitations of this study

▪ This systematic review and series of
meta-analyses examined a wide range of asso-
ciations between stigma and health, supporting
the notion that HIV-related stigma has a detri-
mental impact on a variety of health-related out-
comes in people living with HIV.

▪ It performed a comprehensive search of the lit-
erature, used independent reviewers and a con-
sensus approach to select and extract data from
relevant papers, performed a detailed quality
appraisal of the included studies, used appropri-
ate methods to combine the findings of studies
and assessed the likelihood of publication bias
where appropriate.

▪ Substantial heterogeneity was observed for some
outcomes, and a small number of studies were
available to be pooled in meta-analyses for other
outcomes.

▪ While risk of bias assessments revealed overall
good quality for some domains, the majority of
studies only presented bivariate associations,
potentially obscuring the association between
HIV stigma and health outcomes in this review.

▪ Future reviews should perform a systematic
evaluation of the mechanisms involved in the
relationship between HIV-related stigma and
health, the role a variety of factors play in redu-
cing the negative effects of stigma on health and
examine the intersection between stigma and
other forms of social exclusion.
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prevalent in the context of HIV, whether measured in
terms of the attitudes of those who are not infected4 or
in terms of the experiences of those living with HIV.5 6

The mechanisms through which stigma may be experi-
enced by those living with HIV include enacted stigma,
anticipated stigma and internalised stigma.5 Enacted
stigma refers to discrimination experienced by people
with HIV, and may include acts of violence and margin-
alisation. Anticipated stigma is awareness of negative
social perceptions towards HIV and the expectation that
a person living with HIV will experience prejudice and
discrimination in the future. Internalised stigma refers
to the endorsement of negative beliefs, views and feel-
ings of oneself as it relates to one’s HIV-positive status.5

In other words, for those living with HIV, the knowledge
that their HIV status is a socially devalued aspect of
themselves may be experienced in a variety of ways,
ranging from actually being the object of prejudice and
discrimination from others to holding negative beliefs
and feelings about themselves.7 Stigma may arise from
misconceptions about HIV transmission and from judg-
mental attitudes towards those social groups that are dis-
proportionately affected by HIV, including men who
have sex with men (MSM), Aboriginal people, people
from countries where HIV is endemic, ethnic minorities,
and injection drug users.8–10

Stigma and discrimination negatively affect people
living with HIV. A recent review of the qualitative evi-
dence showed that HIV-related stigma is a broad and
global social phenomenon that manifests within mul-
tiple social domains, including healthcare environ-
ments.11 Studies have reported on HIV discrimination in
healthcare environments including denial of care or
treatment, HIV testing without consent, confidentiality
breaches, negative attitudes and humiliating practices by
healthcare workers.12–14 Models linking the experience
to negative outcomes have been developed and tested,
especially in the areas of racial discrimination, physical
and mental health15–20 and substance use.21 22

HIV-related stigma is associated with poorer mental
health outcomes, including emotional distress,23–26

shame,27 depression,6 28–30 reduced self-esteem,31

reduced psychological functioning,25 poorer psycho-
logical adjustment,32 negative affect,33 anxiety,34–36 sui-
cidal ideation,37 38 life satisfaction,39 quality of life40 41

and stress associated with disclosure.23 Other studies
have identified the impact of stigma on a person’s self-
valuation or mental outlook once his or her status is
known.42 43 Stigma has also been linked with secondary
health-related factors including seeking healthcare and
adherence to antiretroviral therapy.44–47 A meta-analysis
by Logie and Gadalla (2009) demonstrated that high
levels of stigma were consistently and significantly asso-
ciated with low social support and poorer physical and
mental health outcomes in North American contexts.48

Given the growing body of research that documents
the relationship between stigma and health among
people living with HIV, and the limited number of

studies that summarise and integrate this body of work,
the current systematic review of the quantitative evi-
dence complements our recent review of qualitative
research,11 and further builds on the work of Logie and
Gadalla (2009) by including a large number of recent
studies from a wider scope of contexts and outcomes,
and organising the health outcomes in a more clinically
meaningful way. This includes mental health (depressive
symptoms, emotional and mental distress, anxiety),
quality of life and physical health outcomes. In addition,
the present review uniquely examines the association
between HIV-related stigma and additional intermediate
health-related outcomes such as adherence to antiretro-
viral medications, social support, access and usage of
health and social services, and sexual risk behaviours.
This knowledge base informs the need to further
develop and evaluate interventions addressing HIV-
related stigma for people living with HIV/AIDS.

METHODS
Search strategy
A systematic search of six databases (Medline, EMBASE,
PsycInfo, CINAHL Sociological Abstracts and WHOLIS)
for journal articles published between January 1996
(with the advent of combination antiretroviral therapy)
and September 2013 was conducted. MeSH and/or
keyword terms related to HIV/AIDS and stigma were
adapted for each specific database (see online supple-
mentary file 1 for search strategies). The search strategy
also included literature recommended by content
experts, and a citation search of literature included at
the stage of full-text article review. The study protocol
was peer-reviewed and was funded by the Canadian
Institutes of Health Research.

Inclusion/exclusion criteria
All controlled studies (ie, randomised controlled trials
and quasiexperimental studies), cohort studies, case–
control studies and cross-sectional studies that measured
the association between HIV-related stigma and
health-related outcomes in people living with HIV were
considered for inclusion. Studies were included in this
review if they: (1) were published in English, French or
Spanish after 1996; (2) included people living with HIV;
(3) reported HIV-related stigma as a predictor of health
outcomes, such as mental and physical health, access to
and usage of care, adherence to antiretroviral therapy,
social support, sexual risk behaviours; (4) reported any
one of the following statistics: correlation coefficient and
sample sizes, ORs and 95% confidence limits, regression
coefficients and SE or 95% confidence limits, or other
statistics that could be converted into a standardised
effect size.
Studies were excluded if: (1) no primary data were

reported; (2) full-text articles were not available after
exhaustive searches to locate them; (3) there were insuf-
ficient or missing data (after contacting authors);
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(4) groups of studies had considerable heterogeneity
(variation in outcomes between studies). Studies with
rare outcomes such as food insecurity, the positive legacy
of trauma, sexual compulsivity and affect balance were
excluded as these outcomes were unique to one study
and therefore not meta-analysable.
Although the importance of understanding the health

impact of HIV-related stigma on communities that have
been disproportionally impacted by HIV was recognised
(eg, MSM, women, people who use drugs, Aboriginal
people, racialised communities, immigrants and refu-
gees), the focus of our analysis was on people living with
HIV irrespective of cultural identity, sexual orientation,
or sexual risk behaviours. This review was also restricted
to HIV stigma on health outcomes regardless of the
intersecting effects of other types of stigma related to
social positioning.

Screening and data extraction
The screening phase was conducted on DistillerSR, an
online application specifically designed for knowledge
syntheses (DistillerSR [program]. Ottawa, Canada,
2014). A customised checklist reflecting the selection cri-
teria facilitated the selection process. The form was pilot
tested using 75 citations each at the title-and-abstract,
and full-text article review stages to determine the reli-
ability of the inclusion criteria. Data extracted included
author name, year of publication, study jurisdiction
(country), study design, sample size, stigma measure,
outcome measure, statistical analysis (univariate or multi-
variate) and key statistical data.
The inclusion process was conducted in three stages:

The first stage was title-and-abstract review, where refer-
ences were reviewed to determine clear exclusions. The
second stage was full-text article review, where the paper
was retrieved and reviewed to determine general
applicability to the review aims. The third stage was meth-
odology review, where the full-text article was reviewed
based on inclusion criteria. All three stages were
completed by two reviewers independently. Any disagree-
ments between reviewers were resolved by consensus. To
determine inter-rater reliability, κ-statistic was used and
found to be 0.65, suggesting substantial agreement.

Quality appraisal
The quality appraisal tool was adapted from the
Newcastle-Ottawa Scale49 50 to have a single risk of bias
assessment for all study designs. Each study was awarded
one rating (good, fair or poor) for each of the three
domains: exposure, outcome and comparability. Quality
in the exposure domain was considered ‘good’ if HIV
stigma was measured using validated tools; ‘fair’ if HIV
stigma was measured using tools developed by the
authors for that particular study; and ‘poor’ if the
authors made no attempts to properly measure stigma.
Quality in the outcome domain was considered ‘good’ if
the authors used an objective measure (eg, record
linkage, diagnosis made by the clinician, laboratory

findings) or used validated self-report measures; ‘fair’ if
the authors used a self-report measure, but limited infor-
mation regarding reliability and validity was referenced
or provided in the paper; and ‘poor’ if the definition of
the outcome was vague, unclear or the measurement of
the outcome was poor (eg, questionnaire developed
by the authors for that particular study). Quality in the
comparability domain was ‘good’ if studies controlled
for at least one demographic or social economic status
variable confounder (eg, age, sex, income), and at least
one behavioural health indicator; ‘fair’ if studies con-
trolled for at least one potential demographic or social
economic status variable confounder (eg, age, sex,
income); and ‘poor’ if there was lack of adjustment for
potential confounders (eg, bivariate analysis). Quality
assessments for included studies were completed by two
independent reviewers.

Statistical methods
Summary effect size and type of analyses
The effect size statistic was defined as the association
between HIV-related stigma and health outcomes.
Statistical data such as ORs (with 95% CIs), correlations
(with sample sizes) and regression coefficients (with SEs
or 95% CIs) were recorded. Summary effect sizes were
calculated with inverse variance weighting and presented
as univariate analyses and OR, or regression coefficients
for the multivariate analyses. No additional data are
available to share.
Meta-analysis was conducted separately for studies that

reported univariate and multivariate results. If both uni-
variate and multivariate results were provided, multivari-
ate statistics for the meta-analyses were used. For each
meta-analysis, we created forest plots to show the magni-
tude of effects. We used Comprehensive Meta-Analysis-V.2
to perform the statistical analyses (Comprehensive
Meta-analysis [program]. 2 version. Englewood New,
Jersey: Biostat. 2005).
HIV-related stigma was measured in different studies

using a variety of instruments. For studies that reported
more than one type of HIV-related stigma (eg, interna-
lised stigma, personalised stigma, self-stigma, enacted
stigma), the finding with the highest strength of the
association with the outcome was selected. Also, the sta-
tistics in table 1 have been adjusted for effect direction.
For example, some studies measured the association
between HIV-related stigma and delay to healthcare, pro-
viding a positive correlation to describe this relationship.
In these cases, the direction of this correlation was
adjusted to reflect the negative relationship between
HIV-related stigma and access to healthcare, as a delay
in healthcare may be considered detrimental to health.

Model selection and publication bias
Meta-analyses were performed based on a random effects
model because the definitions and measurement scales
for the predictor and outcome variables varied across
studies, and true effect sizes varied from study to study.
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With random effects models, two sources of uncertainty
are taken into account: within-study sampling error and
between-study variance. Heterogeneity in true effect sizes
between studies was indicated by large Cochran’s Q statis-
tics with small p values, and large I2 statistics.51 Publication
bias was assessed for meta-analyses that included more
than 10 studies for one particular outcome variable.
Funnel plots, trim-and-fill analysis and Rosenthal’s fail-safe
number were used to assess publication bias.52 53

RESULTS
Identification, screening and eligibility
Figure 1 illustrates the study inclusion/exclusion
process. A total of 14 010 titles and abstracts were
retrieved through electronic databases, and 224 studies
identified through experts and reference checking.
After removing duplicates, 9284 potentially eligible
records remained. After further screening, eligibility
assessment was performed with 1067 full-text articles;
these were checked against the exclusion criteria and
120 studies remained for inclusion. After removing
studies due to heterogeneity (eg, rare outcomes),
missing data and duplicate data, 64 studies were
included in the final series of meta-analyses.

Description of included studies
Sixty-four studies were included in our meta-analysis
(see online supplementary file 2 for the characteristics
of the included studies). The total sample size was
20 012. Forty-two of these studies were conducted in the
USA, three in India, two each in Canada, Zambia and
South Africa, and one each in the Netherlands,
Vietnam, Congo, China, Lebanon, Hong Kong, France,
Ethiopia, Thailand and Honduras. One study included
data from multiple countries. Among these 64 studies,
one was a randomised controlled trial, nine used longi-
tudinal study design, one was a case–control study, and
53 had cross-sectional study designs. Separate meta-
analyses were performed for different health outcomes
and different statistical methods (univariate and multi-
variate study results). Some of these studies reported
more than one health outcome, so the same study may
have contributed to different meta-analyses.

Measures of HIV-related stigma and health-related
outcomes
The most commonly used HIV-related stigma measures
were the Berger Stigma Scale,28 HIV Stigma Measure,54

Internalized AIDS-Related Stigma Scale,55 and Demi-HIV
Stigma Scale (A Demi, R Bakeman, R Sowell, et al.
Psychometric evaluation of the Demi HIV Stigma Scale.
Unpublished manuscript. 2001). For mental health out-
comes, studies reported on the relationship between
HIV-related stigma and depression, emotional and
mental distress, and anxiety: (1) depression was com-
monly measured using the Center for Epidemiologic
Studies Depression Scale56 and the Brief Symptom

T
a
b
le

1
S
u
m
m
a
ry

o
f
s
tu
d
ie
s
in
c
lu
d
e
d
in

th
e
m
e
ta
-a
n
a
ly
s
e
s
b
y
o
u
tc
o
m
e
s

O
u
tc
o
m
e
s

T
y
p
e
o
f
a
n
a
ly
s
e
s
in

o
ri
g
in
a
l
s
tu
d
ie
s

N
u
m
b
e
r
o
f
s
tu
d
ie
s

(p
o
p
u
la
ti
o
n
)

S
u
m
m
a
ry

e
ff
e
c
t

s
iz
e
a
n
d
9
5
%

C
I

Q
s
ta
ti
s
ti
c
s

a
n
d
p
v
a
lu
e

I2
T
ri
m
-a
n
d
-f
il
l
a
d
ju
s
te
d

e
ff
e
c
t
s
iz
e

F
a
il
-s
a
fe

N

D
e
p
re
s
s
iv
e
s
y
m
p
to
m
s

U
n
iv
a
ri
a
te

2
2
(2
4
)

r:
0
.4
0
(0
.3
5
to

0
.4
5
)*
**

1
0
4
.0
7
**
*

7
7
.9
0

0
.3
3
(0
.2
7
to

0
.3
9
)

4
7
7
4

M
u
lt
iv
a
ri
a
te

9
(9
)

β:
0
.3
9
(0
.2
1
to

0
.5
8
)*
**

1
8
5
.2
9
**
*

9
5
.6
8

E
m
o
ti
o
n
a
l
a
n
d
m
e
n
ta
l
d
is
tr
e
s
s

U
n
iv
a
ri
a
te

4
(4
)

r:
0
.4
8
(0
.4
3
to

0
.5
4
)*
**

2
.9
6

0
.0
0

A
n
x
ie
ty

U
n
iv
a
ri
a
te

6
(6
)

r:
0
.3
2
(0
.2
2
to

0
.4
1
)*
**

1
3
.2
7
*

6
2
.3
1

M
u
lt
iv
a
ri
a
te

2
(2
)

O
R
:
1
.0
9
(1
.0
1
to

1
.1
7
)*

4
.9
2
*

7
9
.6
7

O
v
e
ra
ll
q
u
a
lit
y
o
f
lif
e

U
n
iv
a
ri
a
te

2
(2
)

r:
−
0
.2
6
(−

0
.4
5
to

−
0
.0
6
)*

5
.0
9
*

8
0
.3
7

M
u
lt
iv
a
ri
a
te

3
(3
)

β:
−
0
.2
5
(−

0
.5
3
to

0
.0
4
)

9
.2
7
*

7
8
.4
3

P
h
y
s
ic
a
l
h
e
a
lt
h

U
n
iv
a
ri
a
te

1
0
(1
2
)

r:
−
0
.1
9
(−

0
.2
6
to

−
0
.1
1
)*
**

1
1
1
.5
4
**
*

9
0
.1
4

−
0
.1
9
(−

0
.2
6
to

−
0
.1
1
)

3
1
8

S
o
c
ia
l
s
u
p
p
o
rt

U
n
iv
a
ri
a
te

1
4
(1
6
)

r:
−
0
.2
8
(−

0
.3
6
to

−
0
.2
0
)*
**

1
0
4
.8
5
**
*

8
5
.6
9

−
0
.2
8
(−

0
.3
6
to

−
0
.2
0
)

1
1
2
5

M
u
lt
iv
a
ri
a
te

2
(2
)

β:
−
0
.3
1
(−

0
.5
6
to

−
0
.0
6
)*

2
.2
2

5
5
.0
2

A
R
V
a
d
h
e
re
n
c
e

U
n
iv
a
ri
a
te

6
(6
)

r:
−
0
.0
8
(−

0
.1
7
to

0
.0
1
)

2
7
.6
5
**
*

8
1
.9
2

M
u
lt
iv
a
ri
a
te

7
(7
)

O
R
:
0
.6
8
(0
.5
3
to

0
.8
7
)*
**

7
.9
3

2
4
.3
0

A
c
c
e
s
s
a
n
d
u
s
e
o
f
h
e
a
lt
h
a
n
d

s
o
c
ia
l
s
e
rv
ic
e
s

U
n
iv
a
ri
a
te

4
(4
)

r:
−
0
.0
8
(−

0
.2
0
to

0
.0
4
)

2
4
.9
2
**
*

8
7
.9
6

M
u
lt
iv
a
ri
a
te

9
(9
)

O
R
:
0
.7
9
(0
.6
8
to

0
.9
3
)*
*

3
2
.6
9
**
*

7
5
.5
2

R
is
k
b
e
h
a
v
io
u
rs

U
n
iv
a
ri
a
te

2
(2
)

r:
0
.0
8
(−

0
.0
3
to

0
.2
0
)

1
.5
3

3
4
.7
5

M
u
lt
iv
a
ri
a
te

1
(1
)

O
R
:
1
.0
6
(1
.0
0
to

1
.1
3
)

*p
<
0
.0
5
,
**
p
<
0
.0
1
,
**
*p
<
0
.0
0
1
.

4 Rueda S, et al. BMJ Open 2016;6:e011453. doi:10.1136/bmjopen-2016-011453

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011453 on 13 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


Inventory (BSI) depression subscale;57 (2) emotional and
mental distress reflects the range of emotional and
mental symptoms and conditions experienced by people
living with HIV (measured by the SF-12 mental health
survey58 or self-reported emotional and distress levels);
(c) anxiety was measured using the BSI anxiety sub-
scale,57 State anxiety59 and the Symptom Check
List-90-R.60 Overall quality of life was measured using
WHO’s Quality of Life-HIV BREF,61 HIV/AIDS Targeted
Quality Life instrument62 and others. Physical health
described HIV symptoms and physical well-being of
people living with HIV. Instruments included the SF-12
physical health58 and Medical Outcomes Study HIV
Health Survey.63 Social Support was most commonly mea-
sured by the Social Support Questionnaire64 and the
Medical Outcomes Study—Social Support Subscale.65

Adherence to antiretroviral therapy was measured by self-
report or the UCSF Adherence Questionnaire.66 Access
and use of health and social services measured the
degree that people living with HIV have access to and
use healthcare units, clinics and social services.
Measurements include retention in care and seeking
medical care. Sexual risk behaviours include unprotected
sex. Measures included the NIMH Multisite Cooperative
Agreement sexual risk assessment.67

Quality appraisal
The risk of bias graph presents the risk of bias in each
domain (exposure, outcome and comparability) across

all included studies (figure 2 ). The risk of bias
summary (figure 3) presents the assessment of the
quality in each domain for each study separately.
Exposure: Our quality appraisal found that 46 (72%)
studies have good quality in the exposure domain.
Eleven (17%) and seven (11%) studies have fair and
poor quality in the exposure domain respectively. A
majority of the studies (k=46) had good exposure quality
as they used validated tools to measure exposure.
Outcome: A majority of studies (k=57) used objective
measures of quality in the outcome domain such as vali-
dated questionnaires that have been previously pub-
lished. Fifty-seven (89%) studies were assessed as having
good quality in the outcome domain. Three (4%) have
fair quality in the outcome domain and four (7%) have
poor quality in the outcome domain. Comparability:
Moreover, eight (12%) studies have good quality in the
comparability domain, 18 (29%) have fair quality in the

Figure 1 Flow diagram of study included in meta-analysis.

Figure 2 Risk of bias graph: review authors’ judgements

about each risk of bias item presented as percentages across

all included studies.
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comparability domain and 37 (58%) have poor quality
in the comparability domain. Few studies (k=19) con-
trolled for at least one demographic variable and
social-economic status variable, and a majority (k=37)
did not control for any confounder at all. Seven longitu-
dinal studies were also assessed for follow-up quality;
however, this result was not included in the quality
appraisal graph.

Effect sizes and heterogeneity
For each meta-analysis, table 1 reports the summary
effect size and 95% CI, Q test of homogeneity, the het-
erogeneity of between-study variance (measured by I2

statistics), and publication bias assessments including the
calculated ‘trim-and-fill’ statistics and fail-safe N. For I2

statistics, 25%, 50% and 75% represents low, medium
and high heterogeneity, respectively.

Figure 3 Risk of bias summary:

review authors’ judgements about

each risk of bias item for each

included study.
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Mental health: depressive symptoms
Meta-analysis of 22 articles (24 studies, figure 4) that
reported univariate results showed a moderate correl-
ation between HIV-related stigma and depressive symp-
toms. High heterogeneity was observed for univariate
analysis. The eight studies that controlled for potential
confounders (multivariate analysis) found that people
living with HIV who experienced HIV-related stigma
were at a greater risk of higher depressive symptoms.
High heterogeneity was observed for multivariate
analysis.

Mental health: emotional and mental distress
Meta-analysis on four studies (figure 5) that reported
univariate results found a moderate correlation between
HIV-related stigma and increased emotional and mental
distress. Although there was no evidence of heterogen-
eity, the random effect model was still used to be consist-
ent with the statistical analyses adopted throughout this
study.51

Mental health: anxiety
Meta-analysis on six studies (figure 6) that reported uni-
variate results showed a moderate correlation between
HIV-related stigma and heightened anxiety. Medium het-
erogeneity was observed for univariate analysis. The two
studies that controlled for potential confounders found
that people who experienced HIV-related stigma were
1.09 times more likely to experience anxiety. High het-
erogeneity was observed for multivariate analysis.

Overall quality of life
Meta-analysis on two studies (figure 7) that reported uni-
variate results showed a weak correlation between
HIV-related stigma and lower overall quality of life. The
three studies that controlled for potential confounders
found that people who experienced HIV-related
stigma were at higher risk of worse overall quality of life,
but the results were not statistically significant. High het-
erogeneity was observed for both univariate and multivari-
ate analyses.

Figure 4 Stigma is associated with higher depressive symptoms (univariate and multivariate results).
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Physical health
A weak correlation was found between HIV-related stigma
and greater number of physical symptoms (figure 8).
Meta-analysis indicated that people who experienced
HIV-related stigma were at a greater risk of poorer
physical health. High heterogeneity was observed.

Social support
For meta-analysis based on univariate results (figure 9), a
moderate correlation was found between HIV stigma and
lower level of social support. High heterogeneity was
observed for this analysis. The two studies that controlled
for potential confounders gave the summary point esti-
mate of −0.31 with 95% CI (−0.56 to −0.06). There was no
conclusive evidence of heterogeneity for the multivariate
analysis.

Adherence to antiretroviral therapy
Meta-analysis based on univariate results (figure 10)
showed a weak correlation between HIV-related stigma and
poor adherence to treatment across five studies. However,
this correlation was not statistically significant. High hetero-
geneity was found among the studies. In addition, the
seven studies that controlled for potential confounders
found that people who experienced HIV-related stigma
were 32% less likely to adhere to antiretroviral therapy.
There was no conclusive evidence of heterogeneity.

Access to and usage of health and social services
Meta-analysis based on univariate results (figure 11)
showed a weak correlation between HIV stigma and
lower access and usage of services across four studies,
although this association was not statistically significant.
The nine studies that controlled for potential

Figure 5 Stigma is associated with higher emotional and mental distress (univariate results).

Figure 6 Stigma is associated with higher anxiety symptoms (univariate and multivariate results).

Figure 7 Stigma is associated with lower quality of life (univariate and multivariate results).
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confounders found that people who experienced
HIV-related stigma were 21% less likely to access or use
health and social services. High heterogeneity was found
in both univariate and multivariate analyses, respectively.

Risk behaviour
A statistically significant correlation between HIV-related
stigma and unprotected sex was not found in univariate
results (figure 12). There was no conclusive evidence of
heterogeneity. One study that controlled for potential
confounders did not find an association between
HIV-related stigma and risk behaviour.

Publication bias
Publication bias was assessed for three meta-analyses
with greater than 10 studies: depressive symptoms,

physical health and social support (see online supple-
mentary file 3 for funnel plots).

Mental health—depressive symptoms
Both funnel plot and ‘trim-and-fill’ analysis suggested
that publication bias existed, and that people who
experienced HIV-related stigma were at higher risk of
depression.

Physical health
Despite publication bias, the key finding remains
unchanged: people who experience HIV-related stigma
were at higher risk of poorer physical health. Fail-safe N
indicated that the association between HIV-related
stigma and physical health likely existed.

Figure 8 Stigma is associated with lower physical health (univariate results).

Figure 9 Stigma is associated with lower social support (univariate and multivariate results).
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Social support
Despite publication bias, the main message remained
unchanged: people who experienced HIV-related stigma

were at greater risk of lower social support. Moreover,
the fail-safe N suggested that the observed association
was robust.

Figure 10 Stigma is associated with lower antiretroviral adherence (univariate and multivariate results).

Figure 11 Stigma is associated with lower access and usage of health and social services (univariate and multivariate results).

Figure 12 Stigma is associated with higher risk behaviour (univariate and multivariate results).
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DISCUSSION
Summary of main findings
This review examined the relationship between HIV-
related stigma and a variety of health and intermediate
health-related outcomes by conducting a series of
meta-analyses and pooling data from 64 studies of people
living with HIV published after the advent of combination
antiretroviral therapy. One key finding of this review is
that experiencing HIV-related stigma is associated with
higher levels of depression and lower levels of social
support. Cross-sectional associations between HIV-related
stigma and both depression and social support are
reasonably well established given the large number of
published studies included in this review and the corre-
sponding strength of these associations. These findings
are in agreement with those reported by a previous
meta-analysis on the relationship between stigma, health
and demographic factors in people living with HIV in
North America.48 However, there are fewer studies exam-
ining the longitudinal associations between HIV-related
stigma and depression or social support.
Some evidence suggests that various coping strategies

have been shown to moderate the effect of HIV-related
stigma on depression. For instance, disengagement
coping (avoidant strategies including disengagement
from the stressor, denial and/or wishful thinking) was
found to moderate the relationship between stigma and
depression,68 whereas mastery (a psychological resource
related to personal control and self-efficacy) was found
to be associated with lower levels of depression.69

There was also some evidence examining how the
association between HIV-related stigma and depression
may intersect with other forms of stigmatisation, such as
homophobia, racism and gender discrimination. One
recent study examining the role of stigma on MSM not
only reported a strong correlation between HIV-related
stigma and MSM-stigma, but also found an association
between HIV-related stigma, sexual-stigma and depres-
sion.70 HIV-positive gay men reported considerable
effects on mental health through increased levels of
anxiety, depressive symptoms and avoidant-coping strat-
egies. These men also experience higher levels of
risk-taking behaviours71 72 and decreased uptake of HIV
prevention and testing programmes.72 Among African,
Caribbean and Black women in Canada, HIV-related
stigma, depression, racism and gender discrimination
were significantly correlated with each other, emphasis-
ing the importance of exploring the intersection of
different types of stigmas.73

With respect to the relationship between HIV-related
stigma and social support, previous research indicates
that disclosure of one’s HIV status to family, friends or
healthcare professionals may be a stigmatising social
process that can result in fear of rejection,28 or isolation
and exclusion by support networks.7 48 Research examin-
ing social support as moderating the relationship
between HIV-related stigma and depression,6 74–76 points
to the role of social support in buffering depression

among people living with HIV. However, the extent to
which people who experience a high degree of antici-
pated stigma may be less likely to disclose their HIV
status for fear of social exclusion is unknown.7 48

Consequently, as questions surrounding the complex
relationship between HIV-related stigma, depression and
social support still remain, conducting longitudinal
studies and exploring the role of potential moderating
factors is warranted.
This review also found evidence suggesting the nega-

tive association between HIV-related stigma and inter-
mediate health-related outcomes, including adherence
to antiretroviral therapy, and access to and usage of
health and social services. Although meta-analysis of
univariate data for both adherence to antiretroviral
therapy, and access to and usage of health and social ser-
vices did not show a statistically significant correlation
with HIV-related stigma, pooling data from studies that
used multivariate models found significant associations.
In support of our findings on the relationship between
HIV-related stigma and adherence, a systematic review
and meta-analyses specific to this topic similarly con-
cluded that HIV-related stigma compromised the ability
of people with HIV to adhere to antiretroviral therapy.77

Specifically, this review found that HIV-related stigma
may compromise adherence by undermining social
support and adaptive coping.77 Depression was also
found to have a partial mediating effect on the negative
association between HIV-related stigma and adherence.47

Additionally, stigma diminishes adherence through psy-
chosocial processes, as people living with HIV who experi-
ence enacted and anticipated stigma may adopt strategies
to conceal their status, leading to delayed treatment
initiation or treatment interruptions.77 78 Despite a few
studies that do not support the association between
HIV-related stigma and access to and usage of health and
social services,79 80 other studies support the notion that
perceived stigma of people living with HIV was associated
with low access to care,81 or delayed presentation in
care,82 possibly stemming from perceived discrimination
by healthcare providers.45 83

Some evidence to support the negative association
between HIV-related stigma and both anxiety and
health-related quality of life was found, but more research
in these areas is necessary. While meta-analyses of univari-
ate data between HIV-related stigma and anxiety showed
a significant correlation, no significant associations were
found when results of multivariate studies were pooled.
Similarly, pooling univariate data for health-related
quality of life showed a significant correlation with
HIV-related stigma, while pooling data from multivariate
studies failed to show a significant association. These find-
ings may be explained by the observation that univariate
data may be more comparable across studies—relative to
multivariate data, which includes different sets of covari-
ates. In addition, the low number of both univariate and
multivariate studies included in these analyses suggest
that the evidence on the cross-sectional associations
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between HIV-related stigma and both anxiety and quality
of life are not well established, and highlights the need
for more studies to elucidate these associations. It is
important to note that one study with multivariate data
that was excluded due to insufficient data required for
meta-analysis found, however, that after adjusting for
potential confounders, negative public attitudes toward
HIV were associated with poorer quality of life and
mental health problems.84

Multivariate data could not be pooled for the out-
comes of physical health, emotional and mental distress
and sexual risk behaviours. Pooled univariate findings
limited the ability to draw more conclusive evidence
between HIV-related stigma and these outcomes as these
studies were not adjusted for potential confounders.
Pooled univariate data for physical health was statistically
significant, providing support for the negative associ-
ation between HIV-related stigma and physical health.
Of note, one study with multivariate data among
HIV-positive women found that physical health variables
(ie, viral load and CD4 counts) were not associated with
HIV-related stigma.85 However, this study was not
included for meta-analysis as it lacked sufficient informa-
tion required for meta-analysis. Meta-analysis of univari-
ate data for the relationship between HIV-related stigma
and both emotional and mental distress and sexual risk
behaviours showed non-significant associations, possibly
due to the limited number of studies published to date
with complete meta-analysable data. The dearth of litera-
ture in these areas suggest the need for additional
studies examining these association, particularly those
that control for potential confounders such as substance
use, sexual orientation and health status.
Findings from this meta-analysis and our recent review

of the qualitative evidence11 could be used to inform
practitioners of the negative associations between
HIV-related stigma and health-related outcomes, and
they draw attention to the need to develop, test, imple-
ment and scale-up HIV stigma-reduction interventions.
A recent systematic review of interventions to reduce the
impact of HIV-related stigma found that while many
individual-level and community-based interventions have
been tested, only a handful of organisational interven-
tions have been assessed for effectiveness.86 While there
has been an increase in socioecological strategies to
reduce stigma over the last decade,86 there still remains
a need for complex structural, and intersectional
approaches to address the synergistic effects of multiple
stigmatised identities.86–88 Finally, the few studies68 69 74 75

available on moderating factors point to focusing on strat-
egies that improve coping and strengthen social support
networks among people living with HIV.

Strengths and limitations
The main strength of this systematic review and series of
meta-analyses is that it examines a broad set of relation-
ships between HIV-related stigma and health outcomes.
It also performed a comprehensive search of the

literature, used independent reviewers and a consensus
approach to select and extract data from relevant
papers, presented detailed information of included
studies, performed a detailed quality appraisal of the
included studies, used appropriate methods to combine
the findings of studies and assessed the likelihood of
publication bias where appropriate.
The most important limitation was the lack of a sys-

tematic evaluation of the mechanisms involved in the
relationship between HIV-related stigma and health
(mediation models), the role a variety of factors play in
reducing the negative effects of HIV-related stigma on
health (moderating models), and the intersection
between HIV-related stigma and inter-related forms of
social exclusion, as the stigma experienced by people
living with HIV may be compounded by homophobia,
racism, sexism and immigration status.10 These topics
prevented a more nuanced evaluation of the complexity
of HIV-related stigma, but they were outside the scope of
the present review. These factors, however, are critical to
the development of interventions, and they warrant
focused reviews on their own merit. Other limitations
included a search limited to papers published until
September 2013, and the small number of studies that
were pooled in meta-analyses for outcomes such as
overall quality of life, anxiety, emotional and mental dis-
tress, adherence to antiretroviral therapy, access to and
usage of health and social services and risk behaviours.
Publication bias was not assessed for these outcomes as
they included <10 studies. In addition, substantial het-
erogeneity was observed for depression, anxiety, physical
health, social support and access to and usage of health
and social services. Moreover, a lack of sensitivity, or sub-
group analyses, taking into account the income levels of
the countries where the primary studies took place, or
based on the quality of the studies, may distort the
applicability of this review’s findings across different set-
tings and jurisdictions, but this was also beyond the
scope of this review.
In addition, while quality assessments revealed overall

good quality in the domains of ‘exposure’ and ‘outcome’
for the included studies, low quality in the ‘comparability’
domain among individual studies was observed. This sug-
gests that some studies controlled for at least one poten-
tial confounder, while the majority only presented
bivariate associations. Consequently, this may have
obscured the association between HIV stigma and health
outcomes in this review. We followed the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) recommendations and performed
the identification, screening, selection and evaluation of
papers in duplicate, but as with any systematic review, we
cannot guarantee that we did not miss any papers.

CONCLUSIONS
This systematic review and series of meta-analyses
support the notion that HIV-related stigma has a
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detrimental impact on a variety of health-related out-
comes in people living with HIV. This body of work
found significant associations between HIV-related
stigma and depression, social support, adherence to anti-
retroviral therapy and access and usage of health and
social services. Weaker relationships were observed
between HIV-related stigma and anxiety, quality of life,
physical health, emotional and mental distress and
sexual risk practices. Few studies in these areas point to
a greater need to conduct additional studies that
explore HIV-related stigma as a predictor of health-
related outcomes, and the potential moderating and
mediating effects of other variables that may diminish
these negative relationships. Future research should spe-
cifically focus on elucidating the mechanisms behind
the detrimental relationship between HIV-related stigma
and health outcomes to better inform multifaceted
intersectoral interventions to reduce the impact of
HIV-related stigma on the health and well-being of
people living with HIV.
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