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Abstract

We aimed to validate the HIV Stigma Mechanisms Scale (HIV-SMS) in a sample of Mexican adults living with HIV,
which differentiates between sources and mechanisms of stigma. Adults (n=362) with a median age of 32 years old
completed a web-based version in Spanish of the HIV-SMS as well as sociodemographic and HIV-related characteristics
questionnaire. Exploratory factor analyses with weighted least squares and oblique rotation were performed to assess the
construct validity of the scale. The Spanish translation for the Mexican population of the HIV-SMS has adequate internal
consistency (2=0.86) and demonstrated a structure similar to the original scale. After excluding the items related to com-
munity and social workers, a five-factor solution with internalized, promulgated, and anticipated stigma from family and
healthcare workers showed adequate construct validity. The HIV-SMS is a valid and sensitive scale that can be used in a
Mexican adult population living with HIV.
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Resumen

El objetivo de este estudio fue validar la Escala de Mecanismos de Estigma de VIH (EME-VIH) en una muestra de
adultos mexicanos que viven con VIH. Esta escala distingue entre fuentes y mecanismos de estigma. 362 adultos con una
edad media de 32 afios completaron via web una version en espafiol de la EME-VIH asi como preguntas acerca de sus
caracteristicas sociodemograficas y cuestiones relacionadas con el VIH. Se realizaron andlisis factoriales exploratorios de
minimos cuadrados ponderados con rotacion oblicua para evaluar la validez de constructo de la escala. La traduccion al
espafiol de la EME-VIH para poblaciéon mexicana tiene consistencia interna adecuada (2=0.86) y muestra una estructura
similar a la escala original. Después de excluir los items relacionados con trabajadores comunitarios y sociales, se encon-
tr6 una solucion con validez de constructo adecuada de cinco factores: estigma internalizado, promulgado y anticipado
ejercido por la familia y personal de salud. La EME-VIH es una escala valida y sensible que puede usarse en poblacion
adulta mexicana que vive con VIH.

Introduction
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HIV- related stigma is the combination of beliefs, attitudes,
and actions against persons living with HIV (PLWH) [1].
It involves a social phenomenon that contributes to a range
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with a disease is based on blaming persons for their con-
dition and isolating them to decrease the risk of infection
[3]. Stigma continues to be a barrier to HIV prevention and
treatment in high-income settings [2], but its effects are
even more evident in low- and middle-income countries [4],
including Mexico, where new infections have not been con-
trolled [5].

Highly active antiretroviral therapy (HAART) for HIV
has been available in Mexico since 1997 and it covers the
uninsured population since 2003 [6]. However, HIV-related
mortality has not decreased. In 2021, there were 11,869 new
cases reported nationwide (incidence rate 9.3 per 100,000
persons), and 5,281 related- deaths were registered in 2019
(mortality rate 4.19 per 100,000), the highest in recent years
[5]. Optimal outcomes of antiretroviral therapy (ART) in
Mexico are still an unachieved goal, which may be related
to the high rates of late entry into HIV care and treatment
[7].

As in other countries, in Mexico stigma may play an
important role as a barrier to services, treatment adherence,
and it may also extend to Pre-Exposure Prophylaxis (PrEP)
services [8]. Key informants in the Mexican northern city of
Tijuana stated that PLWH face stigma from family members,
and healthcare professionals. Consequently, they choose not
to disclose their status to their families, friends, coworkers,
and employers [9]. Enacted stigma by health providers in
Mexico has been related to a lack of treatment adherence
and a lower quality of life among PLWH [10]. Stigma is
usually unaccounted in the HIV care cascade although its
effects are potentially substantial in access to care and treat-
ment adherence [11].

Theoretical frameworks and instruments are key to
studying and addressing the association between a con-
struct such as stigma and HIV-related health outcomes. The
HIV Stigma Framework [2] explores how HIV stigma acts
through three mechanisms (enacted or promulgated, inter-
nalized, and anticipated), which may lead to negative health
outcomes among PLWH. This research article aims to adapt
and validate de HIV mechanisms of stigma scale [12] for
the Mexican adult population living with HI'V. Unlike other
instruments, this scale is based on a robust conceptual
framework that was developed after gathering data on HIV-
related experiences of stigma that may hinder access to care
[2, 12].

Methods
Sampling
Participants were recruited from April to July 2021 through

a web-based snowball sampling that was initiated through
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supporting local nongovernmental organizations (NGOs)
that provide services to PLWH, sexually transmitted infec-
tions (STI) testing, and sex work advocates, among others.
Web-based sampling was performed given the sanitary con-
ditions imposed due to the COVID-19 pandemic. This sam-
pling method has proved to be adequate for hardly- reached
populations, who may be disenfranchised and not engaged
in treatment, such as PLWH. The NGOs, service providers,
and participants shared the survey through their social net-
works, newsletters, and e-mail accounts. Inclusion criteria
comprised being 18 years or older, having been diagnosed
with HIV, and currently living in Mexico. All participants
provided informed consent and voluntarily agreed to par-
ticipate in the anonymous survey.

Measures

The original instrument was validated among an adult sam-
ple of PLWH in the United States [12]. It is based on the
stigma framework [2], which considers 3 stigma mecha-
nisms that are reflected in three types of psychological
responses. This instrument consists of 3 subscales for each
type of stigma: [1] promulgated (enacted) stigma, assessed
through 9 Likert-scale items ranging from 1 (never) to 5
(always); [2] internalized stigma, assessed through 6 Likert-
scale items ranging from 1 (strongly disagree) to 5 (strongly
agree); and [3] anticipated stigma, assessed through 9 Lik-
ert- scale items ranging from 1 (very unlikely) to 5 (very
likely). Each subscale has adequate internal consistency
(0=0.87; =0.89; a=0.87 respectively). Promulgated and
anticipated stigma are assessed from three sources: family,
community and social community workers, and healthcare
workers (three items each).

We also included the following sociodemographic char-
acteristics: sexual identity (ciswoman, cisman, trans woman,
trans man, other), age, sexual orientation (gay, heterosex-
ual, bisexual, other), educational attainment (elementary,
secondary, high school, community college, undergradu-
ate, postgraduate), marital status (single, married/coliving,
divorced, widowed, other), employment status (student,
full-time employment, part-time employment, looking for
a job, other) source of income (none, formal job, informal
job, partner/family, public programs, begging, other), and
average monthly income asked in Mexican pesos according
to minimum wage rates in 2020 (< USD$49.3, USD$49.3-
USD$133.6, USD$133.7- USD$267.2, USD$267.3-
USD$400.9, USD$400.9- USD$668.2, >USD$668.2) [13].

HIV-related questions included current enrolment in ART
(yes/ no), persons with whom participants have shared their
HIV status (close social network, family, partner, healthcare
workers, no one), to have been diagnosed with AIDS (yes/
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no), years with a positive diagnosis for HIV, years enrolled
in ART, and years with AIDS diagnosis.

Procedure

Phase 1: Pilot. The original instrument was independently
translated by AL and CR. The translation was compared to
the Spanish version used in the United States by Earnshaw
and colleagues [12], grammar and style modifications were
minimal. They involved the use of idioms to make the ques-
tions easier to understand in the Mexican context. After
consensus, the scale was piloted online using Survio [14],
an online survey service that guarantees data protection and
encryption. Survio is certified by several international enti-
ties that guarantee data security and protection. In addition
to the stigma scale, we included other HIV-related questions
and sociodemographic characteristics. Open-ended ques-
tions were included to assess the quality of the translation,
clarity in the instructions, appropriateness of the questions,
and answer options. Based on the open-ended answers of
the 107 participants that were included in the pilot phase,
the answer options of the promulgated stigma subscale were
modified to include “they do not know I live with HIV”” and
“not applicable”.

Phase 2. Validation. Sociodemographic characteristics,
HIV-related factors, and the modified version of the scale
were also uploaded into Survio. To allow participants to
choose whether to answer each item, we included the fol-
lowing options: “they do not know I live with HIV” (coded
as zero), and “I prefer not to answer” and “not applicable”
(both coded as missing data). For the latter, we performed
mean imputation, which has been proposed as an adequate
solution to preserve the sample size without exaggerating
distortion of results when a few items are omitted [15].

Statistical Analyses

We performed descriptive statistics to determine sample
sociodemographic and HIV-related characteristics and
performed Mardia’s test to assess multivariate normality
among scale items. Due to the lack of normality and data
level of assessment, we computed the polychoric correla-
tion matrix. Then, we tested the fit of the correlation matrix
using Bartlett’s Test Sphericity and Kaiser- Meyer- Olkin
(KMO) Test. The decision about the number of factors to
retain was supported by summary results from 23 indica-
tors implemented in R’s nFactors routine [16]. Based on
currently recommended standards, we performed an explor-
atory factor analysis (EFA) using weighted least squares
(WLS) estimation with oblimin oblique rotation [17]. We
assessed internal consistency for polytomous variables

using ordinal omega coefficients for the global scale, by
subscale (i.e., types of stigma), and sources of stigma.

Considering that 34.5% (n=125) participants responded
“they do not know I live with HIV” in items related to family
promulgated stigma, we performed a Mann-Whitney U test
to determine whether there were statistically significant dif-
ferences between those who have and have not shared their
HIV status with their family members. We found significant
differences in four items of the internalized stigma sub-scale:
Item 3 U(z=-1.99, p=0.046); Item 4 U(z= -3.54, p<0.01);
Item 5 U(z= -3.36, p<0.01); Item 6 U(z= -4.07, p<0.01)
and one promulgated stigma, Item 9 U(z=2.33; p=0.02).
Based on these findings, we performed independent EFAs
by HIV status disclosure to assess significant differences
in the extracted factors for each model and their respective
explained variance. In addition, given cultural and health-
care system differences between the United States sample
studied in Earnshaw [12] and this Mexican sample —as the
United States is one of the countries with the largest pro-
gram of community health workers in the world, as opposed
to Mexico [18]—, we also performed independent EFAs
excluding the items related to community and social work-
ers from the promulgated and anticipated stigma subscales.

Hence, we performed six EFAs for different combina-
tions of subsamples / items, among (1) full sample / all
items; (2) full sample / all items except for those related to
community and social community workers; (3) among those
who disclosed their HIV status to their family members /
all items; (4) among those who disclosed their HIV status
to their family members / all items except for those related
to community and social community workers; (5) among
those who did not disclose their HIV status to their family
members / all items except for those related to promulgated
stigma from family members; (6) among those who did not
disclose their HIV status to their family members / all items
except for those related to promulgated stigma from family
members and items related to community and social com-
munity workers. The selection of the best EFA was based on
factor loadings, explained variance, and root mean square of
residuals (RMSR).

All statistical analyses were performed in R Statistical
Software. EFAs were fit using the fa routine from the psych
package [19].

Ethical Considerations
This study was approved by the Ethics Committee of
the Faculty of Psychology at the Universidad Nacional

Auténoma de México. All participants provided informed
consent before responding to the questionnaire.
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Table 1 Sociodemographic characteristics of persons living with HIV in Mexico, 2021 (n=362)

Variables n’ %
Sex
Ciswomen 38 10.5
Cismen 316 873
Trans women 3 0.8
Other/ undisclosed 5 1.4
Age (median/ IQR) 32 28-40
Sexual orientation
Gay 293  81.6
Heterosexual 33 9.2
Bisexual 25 7.0
Other 8 2.2
Educational attainment
Elementary 5 2.7
Secondary 18 9.9
High school 40 22.0
Community college 9 4.9
Undergraduate 77 423
Postgraduate 33 18.1
Marital status
Single 114 755
Married/ coliving 18 11.9
Divorced 4 2.6
Widowed 4 2.6
Other 11 7.3
Employment status
Student 13 7.3
Student/ employee 17 9.5

Income source

Average monthly income®

Full-time employee 95 53.1
Part-time employee 13 73

Looking for a job 18 10.1
Other 23 12.8
None 9 5.0
Regular employment 95 52.5
Informal job 33 18.2
Partner/ family 26 14.4
Public funding 7 39
Begging 2 1.1
Other 9 5.0
None 4 23
<493 25 14.6
49.3-133.6 14 8.2
133.7-267.2 35 20.5
267.3-400.9 19 11.1
400.9- 668.2 22 12.9
>668.2 52 30.4

Note: * Frequencies may not add up to the total sample size due to missing values. ® Income categories according to the Mexican minimum wage

rates in 2020 converted to USD: 20.28 Mexican pesos (Aug 2021).

Results

Sociodemographic Characteristics

@ Springer

Of the 362 participants, most were cismen (87.3%), fol-
lowed by ciswomen (10.5%), and a small proportion of trans
women (0.8%) (Table 1). The median age was 32 (interquar-
tile range [IQR] =28-40). Sexual orientation was mostly gay
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Table 2 HIV-related characteristics of persons living with HIV in

Table 3 Stigma mechanisms among persons living with HIV in Mex-

Mexico, 2021 (n=362) ico (n=362)
Variables n?/ %/ Items Factors Factor Omega
median IQR loadings  values®
Current antiretroviral treatment Factor 1: Promulgated stigma (family 0.95
Yes 349 96.7 members)
No 12 33 1 Family members have avoided me  0.85
Shared HIV status? 2 Family members have looked 0.92
Close social network 214 59.1 down on me
Family 186 514 3 Family members have treated me  0.84
Partner 188 519 et - Pd'ﬁerfnﬂyd — o7
Healthcare workers 193 51.9 actor 2: Promu. gﬂt@ sllgma ( ealtncare .
N 23 63 workers)
oone ' 4 Healthcare workers have not 0.62
AIDS listened to my concerns
Yes 37 104 5 Healthcare workers have avoided ~ 0.81
No 320 89.6 touching me
Years with HIV diagnosis (median/IQR) 3 1.5-7.0 6 Healthcare workers have treated 0.80
Years enrolled in ART (median/IQR) 3 1.5-6.0 me with less respect
Years with AIDS diagnosis (median/IQR) 2 1.3-7.0 Factor 3: Internalized stigma 0.93
Note: * Frequencies may not add up to the total sample size due to 7 Having HIV makes me feel like 0.66
missing values. ® May be more than one. IQR: interquartile rate. I’'m a bad person
ART: antiretroviral treatment. 8 I feel I'm not as good as others 0.74
because I have HIV
(81.6%), followed by heterosexual (9.2%), bisexual (7%), Ifecl ashamed of having HIV' 084
d other (2.2%). Most of th 1 inele (75.5% 10 I think less of myself because I 0.89
and other (2.2%)). gs of the salpp e was single ( /5. 0), have HIV
and a smaller proportion was married (11.9%), and divorced 4 Having HIV makes me feel 0.86
or widowed (2.6% each). Half of the sample had a full-time unclean
job (53.1%), and the rest were part-time employees (7.3%), 12 Having HIV is disgusting to me 0.60
full-time students (7.3%), a combination of both (9.5%),  Factor 4: Anticipated stigma (family members) 0.92
looking for a job (10.1%) or decided not to disclose their 13 Family members will avoid me ~ 0.93
employment status (12.8%). The average monthly income !4 Family members will look down  0.87
was mostly distributed in the highest categories onme
y g & ’ 15 Family members will treat me 0.71
L. differently
HIV Characteristics Factor 5: Anticipated stigma (healthcare 0.92
workers)
In terms of the HIV-related characteristics (Table 2), par- 16 Healthcare workers will not listen ~ 0.71
ticipants reported having had a positive diagnosis of HIV to my concerns ‘ .
for a median of 3 years (IQR=1.5-7). Most of the sample |’ giﬁ?ﬁgﬁ:orkm will avoid 0.75
reported being eprolled in ART at t.he time of the survey g Healthcare workers will treat me  0.98
(96.7%).. Re.gardlng HIV status sharing, some had .not dlS.— with less respect
closed it with anyone (6.3%), more than half with their ~ Note: 2Ordinal. Global scale’s consistency: global ordinal

close social network (59.1%), family (51.4%), intimate
partners (51.9%), and healthcare workers (51.9%). Finally,
among those who reported having an AIDS diagnosis
(10.4%), the median time since AIDS diagnosis was 2 years
(IQR=1.3-7).

Factor Structure and Reliability

We assessed six EFAs using the WLS method (Supple-
mentary Table 1). After close examination of these models
(variance ranging from 56 to 68%; smallest factor loadings
ranging from 0.42 to 0.60, and RMSR ranging from 0.03
to 0.05), we selected a 5- factor model that corresponds to

omega=0.86. Explained variance=68%; RMSEA =0.11 (CI 95% =
0.10—-0.12); corrected RMSR =0.03.

the three mechanisms of stigma and two sources of stigma
(family and healthcare workers, excluding community and
social workers). This model includes 18 of the 24 original
items and accounts for 68% of the variance (Supplementary
Table 2). The KMO test result was 0.82 (X?,5;=4076.88;
p<0.001; RMRS corrected index=0.03, factor loadings
above 0.6 and communality from 0.45 to 0.91), indicat-
ing high adequacy of the model (Table 3). The internal
consistency (€2) is acceptable in all factors, ranging from
0.87 (promulgated stigma from healthcare workers) to 0.95

@ Springer
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Table4 HIV mechanisms of stigma among persons living with HIV in
Mexico, 2021 (n=362)

Total score

Mean SD Median IQR
Promulgated
Family 0.9 0.8 1.0 02-13
members
Healthcare 1.6 0.9 1.3 1.0-2.1
workers
Internalized 2.5 1.1 2.3 1.5-33
Anticipated
Family 2.2 1.2 2.0 1.2-29
members
Healthcare 2.3 1.2 2.0 1.2-33
workers
Total 2.0 0.6 1.9 1.6-2.4

SD =standard deviation; IQR =interquartile range.

(promulgated stigma from family members). The global
reliability is acceptable (Q2=0.86).

HIV Stigma Mechanisms

In a scale from zero to five, the sample reported a low total
score of stigma (mean=2.0; standard deviation [SD]=0.6;
median=1.9; interquartile range [IQR] =1.6—2.4) (Table 4).
The lowest score was reported for promulgated stigma
among family members (median = 1.0), and the highest was
for internalized stigma (median =2.3).

Discussion

This study aimed to validate the HIV mechanisms of stigma
scale for the Mexican population. From the six models we
tested, we selected the 5-factor model, explaining 68% of
the total variance. To our knowledge, there is only a previ-
ous study that validated an HIV stigma scale [20]. Overall,
our findings show better psychometric properties than the
validation for the Mexican sample (n=75) of the Berger
HIV stigma scale [20], which explains 60.5% of the total
variance and reported a KMO =0.78. It is relevant to com-
pare the psychometric properties of both scales to distin-
guish that the HIV-SMS is a more appropriate instrument
for the Mexican population.

In our sample, 10.2% of participants reported having
transitioned to an AIDS diagnosis, which is concerning con-
sidering that the median age of the sample is 32 and that
most have lived with an HIV diagnosis between 0.5 and
7 years. Although the sociodemographic characteristics of
the sample are different from those of the general popula-
tion, this finding is supported by previous reports of late
HIV diagnosis in the Mexican population, especially among
highly marginalized populations [7]. A study that analyzed
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predictors of late HIV diagnosis in Mexico found that the
national HIV Program that ran from 2013 to 2017 had been
marginally successful in decreasing the proportion of per-
sons with a late HIV diagnosis, especially among cismen
older than 29 years old [21], who are the group with the
highest rate of HIV in the country.

Most of our sample reported currently receiving ART and
have been engaged in treatment almost immediately after
their diagnosis. This also stresses the need for extended
HIV testing, timely diagnosis, and treatment engagement.
In Mexico, treatment adherence may be associated with
structural barriers such as health insurance affiliation [22].
Future studies need to assess the intersection between treat-
ment adherence and healthcare services, and stigma.

Although stigma scores were overall low, this sample
reported a medium score for internalized stigma. Internal-
ized stigma may be related to the fact that a third of the
sample had not disclosed to their family their HIV- posi-
tive status. In addition, it may also have health implica-
tions, including low treatment adherence and sexual risk
behaviors [23, 24]. Internalized stigma may contribute to
mental health symptoms such as depression, anxiety, and
hopelessness [25]. These psychological characteristics may
influence the reiterative decisions related to status disclo-
sure and how to cope with stigma [26]. Further studies need
to address this in the Mexican population.

This study has several limitations. First, we did not assess
discriminant or convergent validity. However, our findings
support the evidence of construct validity and future studies
should focus on the standardization of the scale. Second,
although 78% of the Mexican urban population has Internet
access [27], web-based studies have consistently reported
a more privileged profile of participants than the Mexican
general population [28, 29]. This includes higher income
than the national average, higher educational attainment,
and potentially higher ART access through employment-
based healthcare. However, web-based studies also allow
to access hardly reached populations, such as stigmatized
persons, and allow them to respond in a more confidential
approach than face-to-face surveys [30]. Third, although we
aimed to purposively sample more ciswomen, transwomen,
and transmen living with HIV through women-only NGOs
and LGBTQI +associations, we were not able to have a pro-
portion that allows a sexual identity comparison. However,
our proportion of cismen equals that reported in the 2021
national incidence data [5]. Fourth, considering that access
to health is closely linked to employment in Mexico [31], it
may have been pertinent to include employment-based HIV
stigma-related questions. However, we opted not to include
a different source of stigma that was not originally included
in the conceptual framework. Finally, we did not include
questions regarding treatment adherence and CD4 count.
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We suggest future studies regarding HIV-related stigma
include a more thorough questionnaire than what a psycho-
metric study such as the present article may include.

Conclusion

Psychometric properties indicate that the 5- factor structure
of the HIV mechanisms of stigma scale is a valid instrument
that may be used among the Mexican population living with
HIV. This scale may be used to explore the role stigma is
currently playing in access to care, treatment adherence, and
other social barriers that harm PLWH.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s10461-
022-03868-2.
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