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Abstract: Addressing HIV-related stigma requires the use of psychometrically sound measures.
However, despite the Berger HIV stigma scale (HSS) being among the most widely used measures for
assessing HIV-related stigma, no study has systematically summarised its psychometric properties.
This review investigated the psychometric properties of the HSS. A systematic review of articles
published between 2001 and August 2021 was undertaken (CRD42020220305) following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Additionally,
we searched the grey literature and screened the reference lists of the included studies. Of the total
1241 studies that were screened, 166 were included in the review, of which 24 were development
and/or validation studies. The rest were observational or experimental studies. All the studies except
two reported some aspect of the scale’s reliability. The reported internal consistency ranged from
acceptable to excellent (Cronbach’s alpha > 0.70) in 93.2% of the studies. Only eight studies reported
test—retest reliability, and the reported reliability was adequate, except for one study. Only 36 studies
assessed and established the HSS’s validity. The HSS appears to be a reliable and valid measure of
HIV-related stigma. However, the validity evidence came from only 36 studies, most of which were
conducted in North America and Europe. Consequently, more validation work is necessary for more
precise insights.

Keywords: HIV/AIDS; psychometrics; stigma; HIV stigma scale

1. Introduction

The HIV/AIDS pandemic continues to be a major public health burden, affecting mil-
lions of people globally, with significant morbidity and mortality being reported. According
to UNAIDS, approximately 37.7 million people were living with HIV/AIDS globally in
2020 [1]. Furthermore, there were approximately 680,000 HIV / AIDS-related deaths across
the globe in 2020 [1]. This puts HIV/AIDS among the top 20 leading causes of death
globally [2].

HIV-related stigma remains a significant impediment to the eradication of the HIV/AIDS
pandemic. Across the globe, HIV-related stigma has been a contributing factor in delays in
HIV testing [3,4] and engagement with HIV care [5]. Moreover, among people living with
HIV (PLWH), it has had a role in suboptimal adherence to antiretroviral therapy (ART) [6]
as well as disengagement from HIV care [7,8]. This has led to poor outcomes such as
non-viral suppression [9] and faster infection progression [10]. Furthermore, HIV-related
stigma has been associated with negative consequences that may further impede progress
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towards eradicating the pandemic, such as non-disclosure of HIV-positive status [11] and
poor mental health functioning [9].

To adequately address HIV-related stigma, it needs to be measured using appropriate
measurement tools [12]. Several tools have been developed for this purpose. These include
the Internalized AIDS-related Stigma Scale [13], the Stigma and Social Impact Scale [14], the
T.B. and HIV/AIDS Stigma Scale [15], the HIV Stigma Scale developed by Sowell and col-
leagues [16], the HIV Stigma Scales developed by Visser and colleagues [12], the HIV /AIDS
Stigma Instrument [17], the Stigma mechanisms of the HIV stigma framework [18], the
Internalized HIV Stigma Measure [19], and Berger’s HIV Stigma Scale (HSS) [20], among
others. To quantify the burden of HIV-related stigma adequately and accurately, these tools
should be psychometrically sound across the diverse population of PLWH from different
settings. Psychometric properties describe a scale’s reliability and validity for use in a
given population [21].

One of the most commonly used tools is the HSS developed by Berger and col-
leagues [20]. This tool is a 40-item measure that assesses perceived stigma in PLWH using
a four-point Likert scale (strongly disagree = 1, disagree = 2, agree = 3, strongly agree = 4).
The scale consists of four subscales that assess the various mechanisms through which
PLWH experience stigma: personalised stigma, disclosure concerns, negative self-image,
and concern with public attitudes. The personalised stigma subscale assesses the perceived
consequences of other people knowing about an individual’s HIV status. The disclosure
concerns subscale assesses an individual’s concerns or worries about disclosing their HIV
status. The negative self-image subscale assesses an individual’s negative feelings towards
oneself due to HIV. Finally, the concern with public attitudes subscale assesses people’s
attitudes towards people with HIV.

During its development, the scale was shown to have excellent reliability and va-
lidity [20]. The scale, including its subscales and abbreviated versions, has since been
validated and used widely among different HIV-positive populations in different settings,
such as among the youth in Thailand [22], children in Sweden [23], men who have sex with
men (MSM) in the United States [24], and women in Indonesia [25]. In these studies, it was
observed that the scale was reliable and /or valid for use in these diverse sub-populations
and settings.

Despite its extensive use and evidence of adequate psychometric properties across
different settings, data on the scale’s psychometric robustness has not been systematically
summarised. For meaningful and accurate data that can inform the development and
evaluation of HIV-stigma reduction interventions, researchers and related practitioners
involved in HIV research and care who intend to use this scale require information on
its psychometric robustness. Therefore, to address the above-mentioned gap, this study
aims to systematically summarise the available data on the psychometric properties of the
HSS in terms of reliability, content and face validity, construct validity, convergent and
divergent validity, discriminant validity, and cross-cultural adaptation.

2. Materials and Methods
2.1. Protocol and Registration

This study’s protocol was developed and registered in the International Prospective
Register of Systematic Reviews (PROSPERO) under registration number CRD42020220305.
This study followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [26].

2.2. Search Strategy

We performed a comprehensive bibliographic search on PubMed, Web of Science—
core collection, PsycINFO, Scopus, and Embase (Excerpta Medica dataBASE) for relevant
articles that were published from 2001 (when the scale was first published) to 24 August
2021 (when the last search was conducted).
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Our search structure included keywords such as “Stigma”, “HIV infections”, “Scale”,
and “Berger” combined by the Boolean operator “AND”. Respective synonyms for these
keywords were joined using the “OR” Boolean operator. Where applicable, Medical Subject
Headings (MeSH) terms were used. The search strategy was adapted to fit the specifications
of the different databases. Supplementary File S1 provides the search string used in the
PubMed database.

The search was limited to articles published in the English language where a database
could allow this filter. All the identified references were retrieved and uploaded to the
EPPI Reviewer Web software (https://eppi.ioe.ac.uk/EPPIReviewer-Web/Main, accessed
on 21 September 2021) for data management. Additionally, we manually searched the
reference lists of the included studies for additional relevant articles. We also searched the
Open Grey database for potential grey literature that met our inclusion criteria.

2.3. Eligibility Criteria
Inclusion and Exclusion Criteria

To be included in the review, studies had to fulfil pre-determined inclusion and
exclusion criteria. We included studies where the HSS (including abbreviated versions
and subscales) was being developed and/or validated for use among PLWH or in the
HIV-negative but affected population. We also included any studies (observational or
experimental) that used any version of the HSS to assess HIV-related stigma and reported
a psychometric measure of reliability and/or validity.

We excluded studies that used the HSS but did not report psychometric properties.
We also excluded studies that used the HSS and reported the psychometric properties of
the original scale or an earlier version of the scale. Studies that adapted the HSS for use in
a population other than PLWH or HIV-affected participants were excluded. Studies that
constructed scales using a mix of items from the HSS and other scales were also excluded.
Studies published in languages other than English, qualitative studies, reviews, and studies
for which the full text could not be found were all excluded. For duplicate reports from the
same project, only the main and more comprehensive paper was considered.

2.4. Screening of Articles by Inclusion and Exclusion Criteria

For potential inclusion, all the identified articles from the database search were in-
dependently screened by two reviewers (S.W.W. and E.K.T.) in two steps: (i) by title and
abstract and (ii) by full text. The reviewers held a meeting at the end of every step to
resolve disagreements. Disagreements between the reviewers were consistently low and
were resolved through consensus.

2.5. Data Extraction

Data extraction was conducted in the EPPI-Reviewer Web software by SW.W. and
E.K.T., who shared the included studies equally. The following information was extracted
from the included studies: (i) article details—the name of first author, title, and year of
publication; (ii) study information—country, study design, study setting, sampling method,
and source of the sample; (iii) sample characteristics—the population involved, sample
size, age (mean, median, or range), and sex (proportion of females); (iv) characteristics of
the scale used—version of the scale used, the number of items in the scale, and mode of
administration; (v) outcome—the reported psychometric properties of the scales used.

2.6. Quality Assessment

Two reviewers (S.W.W. and E.K.T.) independently assessed the quality of the included
studies using the COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN) checklist [27-29]. The two reviewers then resolved any disagree-
ments in the quality rating through consensus. The COSMIN checklist contains standards
(in terms of design requirements and preferred statistical methods) that assess the method-
ological quality of studies on measurement properties. The checklist contains boxes that
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contain the quality standards for each specific measurement property. The quality of each
included study is evaluated by rating the quality standards of individual measurement
properties on a four-point rating scale (inadequate, doubtful, adequate, very good) [30].
The overall rating of each study’s quality is determined by taking the lowest rating of any
standard in a box (“worse score counts” principle) [30].

In this review, we only assessed the quality of the development and/or validation
studies. Since the primary aim of the included observational or experimental studies was
not scale development and/or validation, they inadvertently did not provide standards that
would enable quality assessment using the COSMIN checklist. Therefore, we anticipated
that these studies would be rated poorly even though they may be of good quality.

2.7. Data Analysis

The included studies were heterogeneous in terms of the versions of the scale used
and the sup-populations involved. Therefore, we summarised the data narratively by the
reported psychometric properties. We categorised the countries where the included studies
were conducted into their respective continents and used descriptive statistics (frequencies
and percentages) to summarise their distribution. Descriptive statistics were also used
to summarise the years of publication, the versions of the scale used, the populations
involved, and the study types.

3. Results
3.1. Results of Database Search

The initial electronic search yielded 1241 records from the different databases (Embase,
n = 94; Pubmed, n = 87; Psyclnfo, n = 162; Scopus, n = 845 and Web of Science, n = 53). A
search of the reference lists of the included articles yielded 14 additional articles. We also
searched the Open Grey database for grey literature but did not find any relevant articles.
After removing duplicates and screening the articles by the eligibility criteria, 166 articles
were included in the review [6,20,22-25,31-190]. Figure 1 shows the PRISMA flowchart for
the systematic review process.

3.2. General Characteristics of the Included Studies

Supplementary Table S1 presents the characteristics of the 166 included articles in
detail. In summary, the included studies were published between 2001 and 2021, with
the majority (91.6%, n = 152) being published from 2010 onwards. Most of the included
studies (46.4%, n = 77) were conducted in North America (Supplementary Table S1). The
remaining studies were distributed across Asia (22.9%, n = 38), Africa (14.5%, n = 24),
Europe (6.6%, n = 11), South America (6.0%, n = 10), and Oceania (1.2%, n = 2). Four studies
(2.4%) were multicountry studies that were conducted in either four [82], three [146], or two
countries [99,124]. Figure 2 shows the map of the geographical distribution of these studies.

Twenty-four of the included studies [20,22,23,39,40,45,63,69,70,91-93,95,97,107,111,
118,121,144,146,147,171,178,184] were development and/or validation studies of the HSS
and/or its abbreviated versions. The remaining studies were observational or experimental
studies that used the HSS to assess HIV-related stigma in different contexts.

The included studies recruited a total of 68,933 participants, with individual sam-
ple sizes ranging from 14 in Rwanda [98] to 2987 in China [187]. The recruited par-
ticipants included diverse samples of PLWH, including adolescents and young adults
living with HIV in 12 studies [22,23,38,62,72,80,83,125,126,129,163,178], adolescent girls
and young women living with HIV in four studies [33,54,68,117], pregnant women liv-
ing with HIV in one study [31], older women living with HIV in one study [151], older
adults living with HIV in seven studies [44,61,63,77,81,139,161], women living with HIV in
19 studies [25,42,50,57-59,89,90,110,123,135,136,138,141,157,158,168,169,179], men living with
HIV in six studies [46,75,78,108,153,159], MSM living with HIV in 15 studies [24,53,79,85,86,
102,104,116,124,142,148,160,171,174,182], female sex workers living with HIV in three stud-
ies [51,99,190], transgender women living with HIV in two studies [34,101], inmates living
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with HIV in one study [114], injectable drug users in one study [39], sexually active PLWH
in one study [74], and homeless PLWH in one study [177]. Four studies [40,55,106,118]
recruited HIV-affected participants and adapted the HSS to assess stigma-by-association
in this population. The remaining studies (n = 88) recruited participants from the general
population of PLWH.

In terms of the versions of the HSS used, 51 studies used or validated the full 40-item
version of the scale (Supplementary Table S1). Three studies [22,69,91] validated the full
scale and further developed an abbreviated version of the scale. The remaining studies
(n = 112) used study-specific abbreviated versions or subscales of the HSS to assess HIV-
related stigma across various contexts.
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Number of studies

Figure 2. World map showing the geographic distribution of included studies.

3.3. Reliability of the HSS

Table 1 and Supplementary Table S2 present the reliability of the HSS as reported
by the development and/or validation studies and observational or experimental
studies, respectively.

In summary, all but two [144,146] of the included studies reported an aspect of relia-
bility of the HSS.

Internal Consistency and Test—Retest Reliability

Of the 164 studies that reported an aspect of reliability, all the studies reported the
internal consistency of the HSS, except one study [166], which only reported the test—
retest reliability of a 40-item version used in a US sample of PLWH. Of these, seven
studies [20,39,52,88,91,92,121] additionally reported the scale’s test-retest reliability. In
one study [39], split-half reliability was additionally assessed and reported to be adequate
(0.93). No study reported the intra- or interrater reliability of the scale.

For internal consistency, all the studies, except a 4-item scale in one study [127] and
some subscales in ten studies [23,52,68,69,91,111,170,172,176,189], reported Cronbach’s
alphas of above the recommended acceptable threshold of 0.70 [191]. Two studies [34,95]
reported the internal consistency of the HSS using McDonald’s omega instead of Cron-
bach’s alpha and reported good reliability (Table 1 and Supplementary Table 52). In one
study [111], Cronbach’s alpha (0.83), ordinal alpha (0.88), and omega alpha (0.93) were
reported as measures of internal consistency. For test-retest reliability, the intraclass corre-
lations in all the studies were above the recommended cut-off score of 0.40 [191], except for
the concern with public attitudes subscale in the 17-item HSS used in Puerto Rico, which
reported an intraclass correlation coefficient of 0.27 [92].

3.4. Validity of the HSS

Table 1 and Supplementary Table S2 present the validity of the HSS as reported by
the development and/or validation studies and observational or experimental studies,
respectively, in detail. In total, 36 of the included studies assessed an aspect of the validity
of the HSS (Table 1 and Supplementary Table S2).
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Table 1. Psychometric properties of the HSS as reported by the development and/or validation studies.

First Author c s s
(Year) Scale Used Reliability Validity
Internal
Consistency Test-Retest Divergent Discriminant Cross-Cultural
(Cronbach’s e eres ge Construct Validity Convergent Validity 18] . Content Validity Face Validity Adaptation and/or
Reliability (icc) Validity Validity ‘s
Alpha unless Validity
Otherwise Stated)
EFA revealed a 4-factor
structure that reflected Expected correlation (r) between
the dimensions of the overall scale, including
0.96 for the overall ~ 0.92 for the pe'rcelved‘;IIV—idate;l sul())s;;les,oa&d sglf—estegm Experts judged all
B L. 40-it 1 11 scale stigma and explaine (~0.35-~0.68), depression the items in the
erger etal, ttem scae overa 46% of the (0.41-0.63), social support NR NR NR NR
2001 [20] scale 0.90-0.93 for the 0.87-0.90 for . vari 0580 b ol scale to be clear
bscales subscales total variance (_ R ), subjective socia and relevant
su The four factors integration (—0.50-—0.65), and
intercorrelated and social conflict (0.40-0.59)
represented one p <0.001 for all correlations
higher-order factor
Scale translated to
g'?:rgﬁr st?aele 0.96 for the Significant positive correlation (r) Urdu, compared
Bint-E-Saif & . . with depression (0.45-0.66, p < 0.01) and evaluated
40-item 0.81-0.91 for overall scale A ) . . .
Shahzad, NR Significant negative correlation (r) NR NR NR NR with the original
scale the subscales 0.92-0.95 for the ¢ . N
2020 [39] . with self-esteem. (—0.36-—0.55, version and finally
Split-half subscales
o, p <0.01) back-translated
reliability of 0.93 :
to English
Scale translated to
[tem relevance é:colf-atraarrllcsllated to
Stigma scoreson  was determined English b
EFA yielded a 2-factor Expected correlation (r) between the scale were through in dge on d)e’nt
0.90 for the structure with Eigen stigma by association and significantly interviews with r n% tor:
Boyes et al., 10-item overall scale. NR values of 4.87 and 1.18. depression (0.43), anxiety (0.49), NR higher among children, NR Ita siators th
2010 [40] scale 0.78 and 0.88 for The two factors bullying victimization (0.43), and HIV-affected caregivers, and asznstg:’ietr(? thiesn
the subscales. intercorrelated well peer problems (0.32) compared to healthcare o }L)ﬂation
(r=0.59) p < 0.01 for all correlations unaffected youth  professionals and ?olllaowin in-depth
(p <0.001) consultation with 8 P

local academics

interviews with
participants and
review by experts
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Table 1. Cont.

First Author

(Year) Scale Used Reliability Validity
Internal
Consistency Test-Retest Divergent Discriminant Cross-Cultural
(Cronbach’s e e1iee. (¢ Construct Validity Convergent Validity .o . 1 Content Validity Face Validity Adaptation and/or
Reliability (icc) Validity Validity A
Alpha unless Validity
Otherwise Stated)
Expected correlation (r) between
the overall scale, including
CFA retained the subscales, and self-esteem
0.95 for the 4-factor structure of the (—0.14--0.56), stigma
Bunn et al., 32-item overall scale original scale with consciousness (0.38-0.62),
2007 [45] scale 0.90-0.97 for the NR good model fit (x test discrimination (0.17-0.75), and fear NR NR NR NR NR
subscales p <0.01; CFI = 0.908; of discovery (0.43-0.75)
RMSEA = 0.072) p < 0.005 for all correlations except
for disclosure concerns subscale
with self-esteem
Expected correlation (r) between
the overall scale, including Majority of
Emlet et al 40-item g"?eérgff st}:;ele subscales, and depression participants felt
v NR NR (0.34-0.71) NR NR the scale was valid ~ NR NR
2007 [63] Scale 0.92-0.96 for the
p < 0.001 or <0.01 for all and represented
subscales . .
correlations except for disclosure older people
concerns subscale with depression
The 40-item scale, including its
subscales, showed expected
correlations (r) with quality of life
(—0.16-—0.44) and depression Scale translated to
(0.24-0.45) . Spanish and
p <0.05 or <0.01 for all correlations back-translated t
0.89 and 0.84 for except for disclosure concerns, Eac i ha slated 1o
the overall 40 and negative self-image, and concern AngalrfeI' of experts
21-item scales, . with public attitudes subscales P P
. Factor analysis of the . . . resolved
respectively. . ; with physical health subscale in - o
40 and 21-item scale yielded a . discrepancies in
Franke et al., . 0.68-0.89 for the . the 40-item scale X
5 21-item R NR 4-factor structure with . . L NR NR NR NR translation to
010 [69] subscales in the . The 21-item scale, including its
scales factor loadings >30 ensure that the

40-item scale.
0.68-0.84 for the
subscales in the
21-item scale.

with no cross-loadings

subscales, showed expected
correlations (r) with quality of life
(—0.10--0.53) and depression
(0.22-0.59)

p < 0.05 or <0.01 for all correlations
except for disclosure concerns,
enacted stigma, and concern with
public attitudes subscales with
physical health subscale in the
21-item scale

Peruvian-Spanish
version of the
scale preserved
the conceptual
meaning of the
original scale.
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Table 1. Cont.

First Author

(Year) Scale Used Reliability Validity
Internal
Consistency Test-Retest Divergent Discriminant Cross-Cultural
(Cronbach’s Reliability (icc) Construct Validity Convergent Validity Validi Validit Content Validity Face Validity Adaptation and/or
Alpha unless y ty y Validity
Otherwise Stated)
Scale translated
First-order CFA retained Perceived Seven experts independently to
the 4-factor structure Expected correlation (r) between external stiema conducted content Spanish
ith eood model fit the overall scale, including . " 8 analysis of the Research team
i good mode subscales, and social support scores were interviews and A pilot sample assessed the
(RMSEA = 0.054; - . . significantly . -
Fuster- 0.88 for the GFl = 0.9: éFI Z 0.98; (—0.13--0.36), life satisfaction hizher in those coded them into of PLWH translations and
Rui . : 2 N (—0.18-—0.34), physical and & . relevant concepts reviewed the reached a
uizdeApodaca 30-item overall scale. X* test p = 0.001) . . with a history of . N ;
NR psychological well-being NR and topics. final version of consensus on the
etal., 2015 scale 0.75-0.89 for Second-order CFA \f-offi AIDS-related h 1 final i
[70] the subscales. yielded a higher order (~0.16--0.30), self-efficacy to cope opportunistic Inter-rater the scale to inal items
> -factor structure with with stigma (—0.30-—0.54), and infection reliability of the ensure face Scale then adapted
2 better model fit degree of HIV status disclosure compared to codings yielded validity to the Spanish
(RMSEA = 0.051; (—0.07-—0.54) thosg without substantial context following
GFl=0 96_' C'FI Z 0.98) p < 0.01 for all correlations (p = 0.003) reliability (x = 0.77, interviews with
e e p=0 SD =0.10) participants and
expert review
CFA of the 40-item
scale retained the A pilot sample of
4-factor structure but participants had
0.91 and 0.88 for g&ls%(z){rg%iél fit Stigma scores in the 40-item scale ignggiirfeﬁ::;;he g(vegﬁll, :Illlel Scale translated to
the overall 40 and 0.89 for the CFl=0 95__ CFI ’< 0.80 and its subscales were significantly P tion. . tp d &113 1 Tamil then
25-item scales, overall 40-item for 3isu-bsc’ales) ’ higher in PLWH with major gg:;\s r(;thsibili r:ee;min eficlaaigs back-translated to
Jeyaseelan 40 and respectively. scale. EFA and CFA of the depression compared to those of thi rating scaltg relevan;g to the English.
etal., 2013 25-item 0.62-0.89 for the 0.62-0.85 for the 25-item scale retained without (p <0.01) NR NR and the wording ’ Indian context Misinterpreted
[91] v scales subscales in the subscales in the the 4-factor structure Stigma scores in the 25-item scale of items in first Few raised concepts clarified
40-item scale. 40-item scale. ith improved model and its subscales were significantly rson ncerns about using the
0.19-0.88 for the NR for the ‘flvt (RMSP])EZVE 0 07(? ¢ higher in PLWH with major IIDte se :}? cerns abou respondents’
subscales in the 25-item scale. ! - o depression compared to those ems were -~ feedback during
25.item scale CFI = 0.99 for the without (p < 0.05) subsequently repetitiveness of this process
’ overall 25-item scale; ’ modified the scale P :
RMSEA of 0.00-0.08 following this
and CFI of 0.94-1.0 for feedback

the subscales)
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Table 1. Cont.

First Auth
lrs(Ye;) or Scale Used Reliability Validity
Internal
Consistency
; Test-Retest s 1 Divergent Discriminant 3 1 Cross-.C ultural
Ii(lfl:}(:gl:;cll:! SsS Reliability (icc) Construct Validity Convergent Validity Vali (ﬁ ty Validity Content Validity Face Validity Adap{]z;tll;:il}tandlor
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PCA—principal component analysis, CFA—confirmatory factor analysis; EFA—exploratory factor analysis; CFI—comparative fit index; DIF—differential item functioning; GFI—goodness of fit index;
AGFI—adjusted goodness of fit index; AIC—Akaike information criterion; x2—Chi-square; df—degree of freedom; RMSEA—root mean square of approximation; SRMR—standardized root mean square
residual; TLI—Tucker-Lewis index; a—Cronbach alpha; ICC—intraclass correlation; r—Pearson correlation coefficient; KMO—Kaiser-Meyer-Olkin measure; FGDs—focused group discussions; PLWH—people
living with HIV; NR—not reported.
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3.4.1. Content and Face Validity

Fourteen studies [20,35,40,63,70,91,97,104,107,111,118,137,147,184] evaluated the con-
tent validity of the HSS. Of these, three studies [35,70,91] also evaluated the scale’s face
validity. In three of these studies [35,104,184], content validity was assessed using content
validity index, with reported content validity index of 1.00 [184], 0.82 [35], and 0.87 [104].
For the rest of the studies, the items in the scales used were judged to be relevant, compre-
hensive, clear, or comprehensible by the participants [40,63,70,91,107,118], experts [20,147],
and participants with experts [97,111]. In one study [137], the items were selected from a
previously published and validated scale to ensure content validity. To assess face validity,
item relevance was judged by the participants or the experts in two studies [70,91]. One
study [35] assessed face validity using the face validity index and reported a face validity
index of 0.56.

3.4.2. Construct Validity

In total, 27 studies assessed the factor structure of the HSS [20,22,23,40,45,60,69-71,91—
93,95,97,107,111,121,143,147,156,171,176,178,180,184,190]. During the development of the
initial scale, Berger et al. [20] derived a four-factor solution from the exploratory factor
analysis (EFA) that accounted for 46% of the variance. The four-factor structure was
replicated in 14 of these studies [45,60,69-71,91,92,107,111,147,156,171,178,184], often with
acceptable-to-good model fit statistics (see Table 1 and Supplementary Table S2). In two
studies that assessed construct validity in two versions of the HSS [22,97], the 12- and
10-item versions of the scale in these studies also replicated the four-factor structure of
the original scale. However, EFA suggested a five-factor solution in the 40-item version
of the scale in a study by Rongkavilit et al. [22] and a three-factor solution in the 13-item
version of the scale in a study by Kamitani et al. [97]. Factor analysis for the remaining
studies suggested a three-factor solution in two studies [23,176], a two-factor solution in
six studies [40,93,95,121,177,180], and a one-factor solution in two studies [143,190].

3.4.3. Convergent and Divergent Validity

Twenty studies [20,23,39,40,45,60,63,69,70,91-93,95,97,107,121,133,171,178,184] assessed
the convergent validity of the HSS. Of these, one study [97] additionally evaluated the
divergent validity of the scale. To assess convergent validity, these studies explored
the associations of the HSS with related measures of depression [20,39,40,60,63,69,91—
93,95,121,133,171,178,184], anxiety [40,178], self-esteem [20,39,45,95,133,171], social sup-
port [20,60,70,178], social integration [20], social conflict [20], bullying victimization [40],
peer problems [40], stigmatization [45,92], discrimination [45], fear of discovery [45], qual-
ity of life [23,69], physical, psychological, and emotional wellbeing [70,107], life satisfac-
tion [70], self-efficacy [70], disclosure of HIV status [70], sexual abuse [92], overall health
status [97], acculturation [97], alcohol use [178], sexuality problems [60], perceived side
effects [60], adherence [121], viral load [121], CD4 count levels [93,121], HIV symptoms [93],
spirituality /religiousness [93], and sociodemographic indicators (previous incarceration,
gender, sexual orientation, consistency of condom use, and satisfaction with housing) [121].

The observed associations between the HSS and these measures in these studies were
as hypothesised (see Table 1 and Supplementary Table S2 for correlation coefficients).
Overall, there were low to high positive correlations between the scale and measures of
depression, anxiety, social conflict, peer problems, bullying victimisation, stigmatisation,
discrimination, fear of discovery, sexual abuse, sexuality problems, perceived side effects,
HIV symptoms, detectable viral load, previous incarceration, female gender, heterosexual
orientation, inconsistent condom use, and alcohol use.

Similarly, but in the inverse direction, there were low to high negative correlations
between the scale and measures of self-esteem, social support, social integration, quality
of life, life satisfaction, physical, psychological, and emotional well-being, self-efficacy,
adherence, CD4 count level, disclosure of HIV status, spirituality/religiousness, overall
health status, and acculturation. To assess divergent validity, Kamitani et al. [97] explored



Int. J. Environ. Res. Public Health 2021, 18, 13074 18 of 29

the associations of the 10- and 13-item versions of the HSS with education level in a sample
of Asians living with HIV in the US and found no association (B = —0.28, p = 0.93).

3.4.4. Discriminant Validity

Only four studies [40,70,111,171] assessed the discriminant validity of the HSS. First,
Boyes et al. [40] evaluated the discriminant validity of a 10-item scale adapted for measur-
ing stigma-by-association among South African youth affected by HIV by comparing its
performance among HIV-affected and unaffected youth. As expected, stigma scores were
significantly higher among HIV-affected youth (p < 0.001).

Second, in a Spanish sample of PLWH, Fuster-RuizdeApodaca et al. [70] evaluated
the discriminant validity of a 30-item scale by comparing its performance among partic-
ipants with and without a history of AIDS-related opportunistic infection. As expected,
stigma scores were significantly higher among participants with a history of AIDS-related
opportunistic infection (p = 0.003).

Third, using a 21-item Spanish version of the scale in Mexico, Valle et al. [171] demon-
strated discriminant validity of the scale by finding significant differences between partici-
pants with lower and higher stigma scores on the scale (p < 0.01). Finally, Luz et al. [111]
determined the discriminant validity of a 12-item scale in a Brazilian sample of PLWH
by comparing stigma scores based on antiretroviral treatment and adherence status. As
expected, in specific samples or across the entire sample, participants who were not on treat-
ment or those with poor adherence showed statistically significant higher subscale scores.

3.4.5. Cross-Cultural Adaptation and/or Validity

Three studies [111,144,146] assessed the cross-cultural validity of the HSS by assessing
the differential item functioning (DIF) of its items across cultural and ethnic groups. In
a 40-item version of the HSS, Rao et al. [144] found 11 items that functioned differently
across a sample of black and white American participants. Reinius et al. [146] assessed
the DIF of a 32-item version of the scale across Indian, Swedish, and US cohorts of PLWH.
This study found nine items that functioned differently between cultures and one item that
functioned differently across gender. Luz et al. [111] assessed the DIF of a 12-item version
of the scale in a diverse sample of Brazilian participants recruited from different social
media platforms (Grindr, Hornet, and WhatsApp/Facebook). They found one item that
functioned differently across the three samples.

The cross-cultural adaptation process of the HSS was conducted in 34 studies (Table 1
and Supplementary Table S2). In 23 of these studies [36,39,40,69,70,91,92,94,95,97,107,111,
118,121,125,126,129,132,137,156,159,162,184], the scales were adapted to the local contexts
following forward and back-translations and review by experts and/or feedback from partic-
ipant interviews and discussions. Ten of the studies [22,82,98,103-105,118,127,136,164] just
translated the scale to the target native languages, while one study [122] adapted a scale that
had already been translated in the study setting. Nine studies [23,35,61,88,116,147,160,170,175]
did not adapt the scale but used previously adapted versions.

3.5. Quality of the Included Studies

Supplementary Table S3 presents the quality ratings of the included develop-
ment and/or validation studies per the reported psychometric measures using the
COSMIN checklist. Three studies [92,144,146] were rated to be of very good quality,
eight studies [22,45,69,93,95,121,178,184] to be of adequate quality, nine studies [20,40,70,
91,97,111,118,147,171] to be of doubtful quality, and four studies [23,39,63,107] to be of
inadequate quality.

4. Discussion

This review aimed to systematically summarise the available evidence on the psycho-
metric properties of the Berger Stigma Scale. One hundred and sixty-six studies met our
inclusion criteria and were reviewed. Most of the included studies (46.4%) were conducted
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in North America, particularly in the United States. This is not surprising, considering
that the scale was first developed and validated for use in this setting. Therefore, a reliable
and valid tool for use in this setting was available to researchers. The lack of adequately
validated tools for use in a given setting can contribute to the under investigation or un-
derreporting of patient-reported health outcomes. For instance, the paucity of validated
screening tools for anxiety disorders has previously been cited as a reason for the lower
screening of anxiety disorders among young people living with HIV from sub-Saharan
Africa [192].

Most of the included studies (91.6%) were published from 2010 onwards. This high-
lights an encouraging increase in the scientific knowledge of HIV-related stigma over the
past decade. It is also encouraging to note that the included studies recruited diverse
samples of PLWH, including key populations such as MSM, female sex workers, and
adolescent girls and young women. This exemplifies the efforts that have been put in place
to end HIV/AIDS, including efforts towards understanding HIV-related stigma in such key
populations that have been known to be significant contributors to the pandemic [193,194].

4.1. Psychometric Properties of the HSS

The internal consistency of the HSS ranged from acceptable to excellent (Cronbach’s
alpha > 0.70 [191]) in 93.2% of the included studies. This suggests that the scale is largely
reliable for use across contexts and the diverse population of HIV-positive and negative but
affected individuals. Moreover, for the few studies (n = 8) [20,39,52,88,91,92,121,166] that
reported the test-retest reliability of the scale, the reported intraclass correlation coefficients
were above acceptable (>0.40 [191]) in seven of these studies. This suggests that the HSS
is also stable over time and provides further evidence of the scale’s reliability. However,
since this was only assessed in a few studies, future studies also need to incorporate this
aspect of reliability to confidently ascertain the temporal stability of this scale.

It appears that the four-factor structure of the HSS is stable across contexts and the
diverse population of PLWH. Of the 26 studies that assessed the factor structure of the
HSS besides the original study, 16 studies (61.5%) replicated the four-factor structure of
the original scale. Although different factor-solutions were suggested in some studies,
the suggested solutions were consistent with the number of subscales used [143,177,180].
Where different factor solutions were suggested for the full or abbreviated versions, some
factors in the suggested solutions were consistent with factors on the original scale. While
this suggests that the experiences of HIV-related stigma might be similar across contexts, the
differences in factor solutions might be due to cultural, linguistic, and sociodemographic
differences [23,176] and differences in the number of items used [121].

Across studies reporting the convergent validity of the HSS, the correlations between
the scale and the theoretically related measures were all in the expected direction, pro-
viding evidence of convergent validity. Of note, the correlations between the HSS and
these measures were not only in the expected direction but also significant in most of the
included studies. The observed associations are consistent with findings from a system-
atic review that assessed the association between HIV-related stigma and various health
outcomes [195].

The discriminant validity of the HSS was established in four studies [40,70,111,171].
Although limited to only a few studies, the HSS appears to have the ability to distinguish
between people with a higher and lower risk of HIV-related stigma. This suggests that
the scale is sensitive to HIV-related stigma and provides strong evidence of validity [196].
However, four studies indicate a very thin evidence base, thus the need for more research
focusing on correlating the HSS with biomarkers of HIV, e.g., medical adherence, viral
load, and CD4 count. Additionally, the HSS could be used in longitudinal studies to
try and see to what extent it is sensitive to change since this is what will make it useful
for interventions.

Although the HSS has been translated and /or adapted to target settings, evidence of
cross-cultural validity remains limited. Only three of the included studies [111,144,146]
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assessed and established the cross-cultural validity of the HSS through DIF. More cross-
cultural validation work of the HSS is needed to determine its performance across different
cultures and contexts. Despite this, the scale appears to have content and face validity
across contexts, although this is limited as it was only assessed in 14 of the included studies.
Overall, the evidence of reliability and validity (although limited) from this review suggests
that the HSS is psychometrically sound to assess HIV-related stigma across contexts and
the diverse population of HIV-positive and negative but affected people.

4.2. Limitations of the Review

This review was not without limitations. First, we restricted our search to studies that
were only published in the English language. Consequently, we may have left out relevant
studies published in different languages. Second, we could not rate the quality of the
included observational or experimental studies because of the nature of our chosen rating
tool. Because of this, it is difficult to ascertain the strength of evidence of the results from
these studies. Finally, we could not conduct a meta-analysis because of the heterogeneity
in the versions of the HSS used as well as the sub-populations involved. Because we could
not conduct a meta-analysis, we could not also assess and report on publication bias.

4.3. Implications of the Findings to Practice and Future Research

There is a need for more validation work to ascertain the validity of the HSS across
contexts. Only 21.7% (n = 36) of the included studies reported an aspect of the validity of the
HSS, while the remaining studies only reported reliability. This validation work is needed
even more in African, Asian, Oceania, and South American settings, where there is minimal
information on the validity of the HSS. Of the 36 studies reporting on an aspect of validity,
more than half of these studies (58.3%, n = 21) came from North America and Europe. The
rest were distributed across Africa [40,133,137], Asia [22,35,39,91,95,104,143,180,184], and
South America [69,111,121]. No study was from Oceania. The distribution of the validation
studies reflects a bias towards the global North. This may be because most of the funding
for research is in the global North [197] although the highest disease burden is in low-
and middle-income countries [1]. This highlights a need for more research investments
in low- and middle-income countries. That said, where reported, the HSS appears to
have good psychometric properties across contexts and across the diverse population HIV-
positive and negative but affected people, particularly reliability. Therefore, researchers
and related practitioners may use this measure in their contexts following some validation
work as needed.

5. Conclusions

The measurement of HIV-related stigma has the potential to help identify individuals
at risk of poor psychological outcomes and inform the development and evaluation of HIV-
stigma reduction interventions. However, this requires the availability of psychometrically
sound measures for use among the target populations. The HSS is an example of such
measures and is one of the most widely used measures of HIV-related stigma. According
to this review, the HSS appears to be a reliable and valid measure of HIV-related stigma
across contexts. However, evidence of validity is limited, particularly for African, Asian,
Oceanian, and South American settings. This calls for more context-specific validation work
of the HSS. The HSS may be used to assess HIV-related stigma following context-specific
work as needed.
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