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Abstract

The HIV epidemic continues to grow in Kazakhstan and HIV stigma remains a major barrier
to HIV prevention and treatment in the country. HIV stigma in healthcare setting may also
discourage people living with HIV (PLHIV) from getting the care needed. Therefore, studying
the attitudes of healthcare workers towards PLHIV is important and requires well-con-
structed measurement tools adapted to the specific cultural context. In our study, we aimed
to adapt and re-validate a brief questionnaire on HIV stigma among healthcare workers in
Almaty, Kazakhstan. We held focus group discussions to obtain input on an existing ques-
tionnaire and surveyed 448 primary healthcare providers to psychometrically evaluate the
scale. The final HIV-stigma scale consisted of 15 items, 6 of them measuring negative opin-
ions about PLHIV and the rest assessing stigmatizing health facility policies towards PLHIV.
Both HIV-stigma subscales demons6trated adequate psychometric properties (with Cron-
bach’s alpha a = 0.57 for the first and a = 0.86 for the second subscale, and with factor load-
ings >0.35 within each subscale). High numbers of respondents holding negative attitudes
towards PLHIV, detected in this sample (87%; n = 380), may suggest the need for immedi-
ate actions addressing HIV stigma in healthcare in Kazakhstan.

Introduction

Human immunodeficiency virus (HIV)- related stigma continues to be a barrier to addressing
the HIV epidemic, restricting access to prevention, testing and treatment services for those
who need the services the most [1]. Discriminatory behaviors towards people living with HIV
(PLHIV), as a manifestation of stigma, has been linked to poorer psychological wellbeing
among individuals affected by HIV, which can result in social isolation and decreased
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retention in HIV care [2-5]. HIV stigma in healthcare settings can serve as an extra burden for
PLHIV in getting necessary medical care [3].

Kazakhstan, a country in the Eastern European and Central Asian (EECA) region, is gradu-
ally meeting the goals set by the Joint United Nations Program on HIV/AIDS on ending AIDS
by 2030 (95-95-95). According to the latest estimates, around 77% of PLHIV in Kazakhstan
(among men and women aged 15 years and older) were aware of their status, 57% were on
antiretroviral therapy and only 48% had suppressed viral loads by 2020 [6]. HIV stigma has
been posited to be one of the main contributing factors to low levels of HIV care coverage in
the country [7-10]. A survey conducted among PLHIV in several regions in Kazakhstan
showed healthcare facilities to be the most commonly reported setting of experienced HIV
stigma and discrimination: 17.6% of the respondents reported receiving some levels discrimi-
nation and 6% of them suggested strong discriminative behaviors from healthcare staff [5].

Despite the significance of HIV stigma in each step of the HIV care continuum, there are
numerous limitations in addressing this issue scientifically. The measurement of HIV stigma
has been largely restricted to the perspectives of PLHIV [11], which neglects to account for the
role of those who enact stigma. In other words, a focus on PLHIV has the potential to place the
responsibility on those being stigmatized to cope with discrimination without attending to the
structures and systems that perpetuate these conditions. Studying HIV-related stigma from
the perspective of those who enact is also important in attempting organization-level interven-
tions on addressing this issue [12].

The validity of HIV stigma scales being developed presents an additional challenge. System-
atic reviews suggest numerous scales are being used, many of which are not validated or
adapted to different languages and cultures [13, 14]. Translating a measuring instrument into
the language of the study population alone has shown to be not adequate for its further use
[15, 16]. This is particularly true if the phenomenon is an attitude that cannot be measured
and compared across cultures directly [15]. In addition, country specific characteristics of the
phenomenon under investigation need to be considered within the adaptation of survey tools.
For example, PLHIV are generally known to face multiple stigmas interlinked between HIV-
related stigma and other forms of marginalization such as gender identity, sexual orientation,
occupation and drug abuse history. This issue is particularly relevant to countries where tradi-
tional values and norms are confronted with such phenomena [16, 17].

There is no study that addresses the challenges of measuring HIV-related stigma in a
Kazakhstani context in our understanding. Therefore, this exploratory study is aimed to re-val-
idate the brief HIV stigma assessment tool [18] in Kazakh and Russian languages and adapt it
to country-specific characteristics of the HIV epidemic.

Methods
Adaptation process

The brief HIV stigma assessment tool used in this study was designed and validated in multiple
diverse country settings (China, Dominica, Egypt, Kenya, Puerto Rico and St. Christopher &
Nevis). It was specifically developed for healthcare workers in medical facilities, including both
clinical and non-clinical staff [18]. The initial structure of the questionnaire comprised of 22
items divided into 5 sections focused on actionable causes of HIV stigma and discrimination:
background information, infection control, health facility environment including policies, and
opinions about PLHIV.

Considering the specific characteristics of the HIV epidemic in Kazakhstan, we modified
the current tool by adding items from a previously validated Ethiopian questionnaire on HIV
stigma and discrimination [19]. Attitudes towards sexual identity, sex work and drug abuse
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are rooted on cultural and religious believes and strictly regulated by legal instruments in both
countries. The items included from the Ethiopian tool were to detect the differential opinions
about PLHIV based on a mode of HIV transmission (sexual intercourse, drug injection and
blood transfusion) and feeling of shame due to one’s HIV-positive status. Other additional
items include opinions about HIV-positive patients’ plans on having children since PLHIV
were likely to be advised not to have children by healthcare professionals or rarely receive ade-
quate information on healthy pregnancy in earlier surveys [5].

The brief HIV- stigma assessment tool was previously translated into Russian by another
research team and used in Kazakhstan. We have used this previous translation of the question-
naire for Russian speaking respondents with a mutual agreement between two research teams.
The Kazakh version of the questionnaire was translated from English by the main study inves-
tigator and translated back into English by an independent expert.

Focus group discussion (FGD). The questionnaire with added items was pilot tested first
and discussed within a session of FGD prior to the main surveys. The FGD was conducted to
discuss the clarity and relevance of all of the items both in Kazakh and Russian languages and
lasted for thirty minutes. The discussion group included a general practitioner, a nurse, a social
worker, and a psychologist.

The findings from the FGD discussions revealed an unfamiliarity with some of the study
terms such as “Men who have sex with men or MSM”. The need for additional explanations
for such terms prior to the main survey was therefore noted. Another issue raised was the
misinterpretation of the study items in “Fear of HIV transmission at work” section (e.g.,
«How worried would you be about getting HIV if you drew blood from a patient living with
HIV?”). These items were designed to capture the general fear of contracting HIV at work
regardless of having or not having an HIV-positive patient during the study period. How-
ever, increasing numbers of nurses during the pilot study responded “not applicable” to a
question on concerns of contracting HIV during the usual medical procedures that most of
them practice. Therefore, we added a clarifying sentence as “How worried would you be
about getting HIV if you did the following? Regardless of the presence of HIV-positive
patients at the moment”.

Validation process

The final survey included socio-demographic information and revised HIV-related stigma
items (Table 1).

Socio-demographic variables. Participants were asked their age, gender (male/female),
position (e.g., physician, dentist, nurse), ethnicity, religious affiliation (including religious-
ness), years of work in healthcare in general, experience of working with PLHIV (e.g., “Among
your patients in the past 12 months, did you have any patients who you knew to be HIV-posi-
tive?”), and training on HIV and HIV-stigma related issues (e.g., “Did you ever receive training
in HIV-related stigma and discrimination™?).

HIV stigma scale. The HIV stigma scale included in this study contains 15 items. Six of
them assessing stigmatizing health facility policies (e.g., “My health facility has written guide-
lines to protect patients living with HIV from discrimination.”) and nine items addressing neg-
ative opinions about PLHIV including the patients with different modes of HIV transmission
history such as sexual contact, drug injection and blood transfusion (e.g., “HIV positive
patients who acquired the virus through sexual intercourse are more at fault for contracting
HIV than those who got it by blood transfusion.”). The response options to the “Opinions
about PLHIV” items were on a 4-point Likert scale ranging from “Strongly agree” to “Strongly

» o«

disagree” while the items on stigmatizing health facility policies included “yes”, “no”, and “not
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Table 1. HIV-related stigma measures in three study languages.

Items English version Russian version Kazakh version

Section 4 Do you strongly agree, agree, disagree, BblI coriiacHbl, HOJHOCTHIO COINIACHBI, HE Ci3 Temenjeri MatiMaemesiepMeH KeJicecis,

Health facility | or strongly disagree with the following | corjiacHbI WM KaTeropu4ecku He COIVIACHBI C ToJIbIFBIMEH KeJliceci3, keJticneiicis Hemece

policies statements? NepeYyrcIeHHBIMU HIKe YTBEPKIeHusIMH ? TOJILIFbIMEH KeJTicneiicis, coiikecin TaHIaHbI3

Item 15 In my facility it is not acceptable to testa | B MoeM yupexIeHHH He JOMyCKaeTcsl TCTUPOBATh | MeH JKYMBIC KacalThIH MECKEMEM/Ie HayKacTbl
patient for HIV without their knowledge | maruenta Ha BI/Y 6e3 ero Begoma. AVITB-Ha oHBIH OiTyiHCI3 TEKCepyTe )OI

Oepinmeiini
Item 16 I will get in trouble at work if I YV Mens OyayT npo6ieMsl Ha paboTe, eciu s Oyxy MemiH tapansiMuan AVITB-MeH eMip cypetin

Item 17 (added)

discriminate against patients living with
HIV.

I will get in trouble at work if T disclosure
a patients” HIV status to others without
her or his consent

BECTHU ce0sl TUCKPHMUHUPYIONNM 00pa3oM B
OTHOILIEHMH JItofieH, xuBynmx ¢ BUY

YV menst OyayT npoOieMsl Ha paboTe, eCI 5
packpolo craTyc nalnueHTa, xusyero ¢ BUY,
npyrum 6e3 ero WM ee Coracus

ajlamJiapra KaTbICThl KEMCITYIIUTIK KOPCETUIreH
JKaraaiija MeHIH )KYMbIC OpPHBIM/IA
KUBIHIIBUTBIKTAD TYBIHIAN Bl

Men AVITB-MeH eMip cypeTiH HayKacThIH
CTaTyChIH OacKaapra OHbIH KeJIiCIMIHCI3
JKapHsIaFaH JKaF1ai1a MCHIH )YMBIC OPHBIM/A
KUBIHIIBUIBIKTAP TYBIHAANIBI

Item 18a There are adequate supplies in my health | B MoeM MeJUIIHHCKOM YUpEKIEHHHU JOCTATOYHO MeHiH MeUIMHAIBIK MEKeMeM/ie, MeHIH
facility that reduce my risk of becoming CpPEICTB, CHIKAIOIIUX PUCK Moero 3apaxenust BUY | AVITB-Hi )KyKTbIpy KayIiH a3aiTaThIH Lapanap
infected with HIV KEKLIIKTI

Item 18b There are standardized, procedures/ B MoeM MeANIMHCKOM YUpEeKACHIH BHEIPEHBI MeHiH MeUITMHAIBIK MEKeMeMe, MeHIH
protocols in my health facility that reduce | craHzapTH3HpOBaHHBIE IPOLEAYPHI / IPOTOKOIBI, AVTB-H )KYKTBIPY KayITiM/Ii a3aiiTaThIH
my risk of becoming infected with HIV. CHMXKAIOILME PUCK Moero 3apaxeHus BIY CTaHJapTTAJIFaH PaciMaIep / IPOTOKOJIAP

€HT1311reH

Item 19 My health facility has written guidelines to | B MoeM MeJUIHHCKOM YUpEKICHUN BHEAPEHBI Menix MequumHAIEIK Mekememae AVITB-men

protect patients living with HIV from
discrimination

Section 5. Opinions about PLHIV

oopMiIeHHBIE B MICHMEHHOII (JopMe pyKoBOIsIIUE

YKa3aHus, HalpaBJIeHHbIE Ha 3aILUTY JIFOJCH,
skuByIux ¢ BVY, ot quckpumMuHanumn

aybIPAThIH a7laMJIap/Ibl KEMCITYIeH KopFayFa
OarbITTaJIFaH Ka30allia Typ/eri XKeTeKIITiK
HYCKayJ1apbl HI131IreH

Item 20a Most people living with HIV do not care if | BompumucTBo ntozeit, xusynux ¢ BUY, e Bonnyer | AVUTB-Men emip cypetin agamaap/biH ke0iciH
they infect other people. BOINPOC, a UTO, €CIIM OHHU 3apa3sT APYTUX JIOCH. onapnbsiH AVITB-H Gacka agamaapra sKYKThIpY
Maceleci ToJFaHIbIpPMai bl
Item 20b People living with HIV should feel Jhronsm, xuBynmmM ¢ BUY, nomxkro 6bITh cThIHO 32 | AVITB-MeH aysIpaTeiH anaMaap e3/epi yIin
ashamed of themselves celbst YUTYBI KEpeK.
Item 20c Most people living with HIV have had YV OonbuiMHCTBA JTHOAIEH, )KUBYLIHMX ¢ BUY, GbL1O AVITB-MeH eMip CypeTiH agamaapabiH
many sexual partners. MHOTO CEKCYyaJIbHBIX TAPTHEPOB KOIIIiITiHe OipHellIe )bIHBICTHIK CepiKTepi
Gosran
ITtem 20d People get infected with HIV because they | JIronu 3apaxatorcs BIIY npu 6€30TBETCTBEHHOM Anamaap AVTB-H xkayarcsI3 MiHe3-KYJIBIKTapbl
engage in irresponsible behaviors. HOBE/ICHUH ApPKACBIH/A KYKTHIPa/Ibl
Item 20e HIV is punishment for bad behavior. BWY-aT0 Kapa 32 HEMPaBUIbHOE MOBEICHHUE AVTB-b1—0yI1 IyphIC EMeC dPEKETTEp YIIiH
OepinreH xasa
Item 20f (added | I would feel ashamed if someone I know | MHe Gb110 GBI CTBIIHO, €CITH OBI KTO-TO U3 MOUX Erep MeHiH TaHbICTapbIMHBIH apacbinaa AVITB-
from the got HIV/AIDS. 3HaKOMBIX 0611 B/Y nH(UIMIpoBaHHEIM H )KYKTBIpFaH afaM 6ap 0oJjca, MEH o1l YIIiH
Ethiopian scale) YUIATBIH eiM
Item 20g (added | I would feel ashamed if someone in my MHe 651110 OBI CTBIIHO, €CJT ObI KTO-TO B MOEi Erep menin orOacsiMubig Myteci AVITB-u
from the family got HIV/AIDS. cembe Obu1 BIY nHOHIMpOBaHHBIM KYKTBIPFaH 0oJica, MEH OJI YIIIiH YSIaThIH eiM
Ethiopian scale)
Item 20h (added | HIV positive patients who acquired the BUY-uHpUIUpOBaHHBIC NAIIMEHTHI, KOTOPBIC AVITB-H *BIHBICTBIK KaTbIHAC aPKBIIBI
from the virus through sexual intercourse are more | 3apa3uIKCh BUPYCOM IIPH IOJIOBOM aKTe, OOJIbILE JKYKTBIPFaH HayKacTap, BUPYCThI

Ethiopian scale)

Item 20i (added
from the
Ethiopian scale)

Item 21

at fault for contracting HIV than those
who got it by blood transfusion

HIV positive patients who acquired the
virus through drug injection are more at
fault for contracting HIV than those who
got it by blood transfusion

Women living with HIV should be
allowed to have babies if they wish.

BHUHOBATHI B 3apakeHnn BIY, yem te, k1O
3apa3wIKCh IIPH MEPETUBAHUU KPOBH

BUY-uHpuuupoBaHHbIE NALUEHTHI, KOTOPBIE
3apa3uINCh BUPYCOM NPH UHBEKIIUN HAPKOTHKOB,
Ooublie BUHOBATHI B 3apaxxeHnu BVIY, yem Te, KTo
3apa3wIKCh IPH NEePETUBAHUU KPOBH

Kenunawm, sxuBymmm ¢ BVY, noinkHO ObITH
pa3peleHo HMETh JeTel, €I OHH 9TOTO XOTAT.

XKYKTBIPFaHBIHA, KaH KYIO Ke3iH/e )KYKThIpFaH
HayKacTapra KaparaHja KeOipex KiHaJi.

AVITB-H UHbEKIHSIIBIK €CIPTKI apKBLIB
JKYKTBIPFaH HayKacTap, BUPYCThI
JKYKTBIPFaHBIHA, KaH KYIO Ke31H/Ie )KYKThIPFaH
HayKacTapFra KaparaH/a Ke0ipex KiHoui
AVITB-meH emip cyperin aiienepre, erep onap
KaJlaraH jkKaF/aiia, 6anamsl 6oiryra pykcar
Oepinyi kepek

https://doi.org/10.1371/journal.pone.0276770.t001
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sure” categories. Total stigma scores were created by averaging item responses on both sub-
scales for testing the data for normality.

Convergent and divergent validity variables. HIV- related stigma variables and a set of
social-demographic items were used to conduct convergent and divergent validity analysis.
The overall percentage of people holding stigmatizing attitudes towards PLHIV was calculated
from the items 20A,20 B, 20D and 21 in ‘Opinions about PLHIV” following the guidelines pro-
vided by the original scale developers [18]. The following responses can be considered as stig-
matizing based on these guidelines: agreeing at least with one of the stigmatizing statements
such as “People living with HIV should feel ashamed of themselves”, “Most people living with
HIV do not care if they infect other people” and “People get infected with HIV because they
engage in irresponsible behaviors’ or disagreeing with allowing HIV positive women to have
children if they wanted to. The overall percentage of the respondents with stigmatizing opin-
ions towards PLHIV was coded as “yes stigma” and “no stigma” for further use in the analysis.
Socio-demographic data used for convergent and divergent validity analysis included years of
work (categorized as >4 years, 5-15 years and more than 15 years), self-identified religious-
ness (measured on a Likert scale from “highly religious” to “not religious at all”) and whether
the responded had seen an HIV-positive patient within the last 12 months.

Data collection

The research team first contacted the chief medical officers of the eight randomly chosen pri-
mary healthcare clinics (polyclinics), out of 65 available, in Almaty for recruitment purposes.
Next, employees of the clinics were invited to complete the survey. Participation was voluntary
and clinic administration was not aware of who did or did not choose to complete the survey.
Eligible participants were 18 years of age or older, fluent in Kazakh and/or Russian languages,
and had at least 1 year of work experience in healthcare. In total, 448 healthcare providers
including both clinical and non-clinical staff were eligible to participate.

After completing the recruitment process of study participants, a set of cross-sectional sur-
veys were conducted in 8 polyclinics in Almaty from May 2, 2019 to July 2, 2019. The question-
naires were made available in Kazakh and Russian languages for a choice during surveys.
Conference halls provided at each study setting were used to conduct the self-administered
surveys during morning and evening shifts. A study investigator was also available throughout
the survey time to answer any questions, specifically, with the terminology that was raised
within the pilot study. Ethical approval for this research was received from Kazakh National
Medical University Ethics Committee (IRB session 5/82). Written informed consent forms in
Russian and Kazakh languages were provided to respondents before completing the survey.

Data analysis

One way frequency tables were generated to provide descriptive statistics. We conducted an
exploratory factor analysis (EFA) from a randomly selected sample of approximately half of
the participants (N = 268), using SPSS. A principal component analyses for categorical data or
CATPCA (based on optimal scaling method) was applied to test how well the newly added
items fit within hypothesized factors. Factor loadings of more than 0.35 were considered as
high enough to keep the items in the questionnaire. Internal reliability for the subscales was
assessed with Cronbach’s alpha and the cutoff value of 0.60 was used to determine the internal
consistency of the items. We then used R [20] to conduct a Confirmatory Factor Analysis
(CFA) on the 15-item scale from the other half of the participants (n = 180) who did not over-
lap with the EFA sample. We evaluated the goodness of fit with a chi square test with corre-
sponding degrees of freedom. However, chi square model fit criterion is known to be highly
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sensitive to large sample sizes and can lead to erroneous conclusions [21]. Therefore, we also
evaluated the comparative fit index (CFI), and the root-mean-square error of approximation
index (RMSEA). A CFI score of >0.90 is generally considered indicative of an acceptable fit.
RMSEA values between 0.06-0.08 indicate an acceptable fit, with higher values indicating a
need in improving the fit [22]. Missingness in the total dataset ranged from 3.3% to 10%,
depending on the item and were not included in factor analysis.

Additional analyses were conducted in this study to report convergent and divergent valid-
ity. We fit multivariable logistic regression models that statistically adjusted for age, gender,
and clinical staff. We hypothesized more years of work experience and seeing patients living
with HIV would be associated with stigmatizing attitudes (for convergent validity). We also
hypothesized that self-identified religiousness might exhibit divergent validity and have no
links to stigmatizing attitudes. Significance level of alpha<0.05 was used to determine the asso-
ciations within these models.

Results

Sample characteristics

The demographic characteristics of the sample can be found in Table 2. The majority of partic-
ipants were female (92%, n = 413) and nurses (62%, n = 274). The predominant number of
female workers in the sample is expected due to the homogeneous (mainly female) structure of
the most healthcare settings in the country. Participants’ age ranged from 19 to 74 (M = 40.02,
SD =13.92). Most of the participants were of a Kazakh ethnicity 81% (n = 359), and 83%

(n =366) of the sample identified themselves as Muslims. Only one fifth of the study sample
(18%, n = 79) reported receiving some training on HIV-related stigma and discrimination,
including discrimination towards key affected populations.

Construct validity analyses

HIV-stigma scores were approximately normally distributed with the mean scores ranging
from 1.26 (SD = 0.51) for opinion section to 0.21 (SD = 0.08) for health policy section. The
Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test, conducted before the EFA to test the fac-
torability, revealed the KMO value of 0.78 and a statistically significant Bartlett’s test of sphe-
ricity (p<0.001) meaning that EFA can be applied to the obtained dataset. Exploratory factor
analysis from the data with the randomly selected half of participants suggested that two-factor
solution that corresponds with the items that assess “stigmatizing health facility policies’ and
‘negative opinions about PLHIV’. Factor retention was decided by examining eigenvalues,
scree plot, and interpretability of factors, which all suggested a two-factor solution (with total
eigenvalue of 7.14 with 48% of variance explained, and with eigenvalues for each correspond-
ing factors: 4.91 (33%), 2.23 (15%)). Factor loadings within each factor were above the cutoff
value (0.35), ranging from 0.43 to 0.81 within each subscale (Table 3).

CFA models demonstrated rather contradictory results: 3 = 239.47, p<0.001, CFI = 0.95,
TLI = 0.94, SRMR = 0.12 indicating good fit while RMSEA values suggesting poorer model fit
(0.11). Model revision with modification indices revealed largest MI values for the item 20H
(51.89) in “Opinions about PLHIV” section (e.g., “HIV positive patients who acquired the
virus through sexual intercourse are more at fault for contracting HIV than those who got it by
blood transfusion”) and the item 20I (e.g., “HIV positive patients who acquired the virus
through drug injection are more at fault for contracting HIV than those who got it by blood
transfusion”) (S1 Table and S1 Fig). Another highest MI (43.63) was seen for the items 20F
(e.g., “T would feel ashamed if someone I know got HIV/AIDS”) and 20G (e.g., “I would feel
ashamed if someone in my family got HIV/AIDS”). Similar wordings used in items may cause
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Table 2. Sociodemographic characteristics of the survey sample (n = 448).

Variables ‘ N (%)
Gender

Male 8% (35)
Female 92% (413)
Age group

18-29 31% (138)
30-40 17% (78)
41-51 22% (97)
>52 30% (135)
Religion

Christian 8% (36)
Islam 82% (366)
Judaism 1% (3)
Not religious 6% (26)
Other 2% (10)
Missing 1% (7)
Ethnicity

Kazakh 80% (359)
Russian 8% (34)
Uighur 5% (20)
Ukrainian 1% (6)
Other 5% (22)
Missing 1%(7)
Professional category

Doctors/Physician 22% (99)
Dentist 3.5% (16)
Nurse 62% (274)
Psychologist/Social worker 4% (19)
Cleaning staff 4% (19)
Other 3% (14)
Missing 1.5%(7)

https://doi.org/10.1371/journal.pone.0276770.t002

such correlated errors within CFA models as suggested by the literature [23, 24]. In other
words, there might be a systematic variance shared by these items which is not related to the
factor. Two correlated error terms included within the second CFA model, which can be theo-
retically justified by above-mentioned variables having similar item wordings, have signifi-
cantly improved the model’s fit (S2 Table and S2 Fig). The final CFA model revealed
acceptable goodness-of fit when assessed by GFI (0.97), TLI (0.97), and RMSEA (0.07) making
it an appropriate measurement model for the 15-item instrument. As illustrated in Table 4,
items loaded significantly onto the two-factor model and the CFA model demonstrated accept-
able and good psychometric properties of the subscales (Cronbach’s alphas for factor 1 was o =
0.66 and o = 0.85 for factor 2).

Convergent and divergent validity

Convergent and divergent validity multivariable analysis demonstrated significant associations
between years working and stigmatizing attitudes such that those who worked 5-15 years had
areduced odds reporting stigmatizing attitudes compared to those who worked less than 5
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Table 3. Factor loadings of the original and extended HIV-related sigma scales on EFA models (N = 196).

Item content by factor Factor loadings

Factor 1: ‘Health facility policies’ 1 2
Item 15 -0.145 0.456
Item 16 0.159 -0.426
Item 17 0.144 -0.570
Item 18A -0.299 0.708
Item 18B -0.242 0.776
Item 19 0.299 -0.364
Factor 2: ‘Opinions about PLHIV’

Item 20A 0.587 0.145
Item 20B 0.759 0.220
Item 20C 0.750 0.082
Item 20D 0.721 0.115
Item 20E 0.785 0.173
Item 20F 0.782 0.227
Item 20G 0.734 0.250
Item 20H 0.681 -0.048
Item 201 0.615 -0.219

https://doi.org/10.1371/journal.pone.0276770.t003

Table 4. Standardized factor loadings with corresponding standard errors of the original and extended HIV-

related scales on CFA models (N = 159).

Item content by factor Factor loadings
Factor 1: ‘Health facility policies’

Item 15 0.38 (--)
Item 16 0.63 (0.53)
Ttem 17 0.46 (0.41)
Item 18A 0.85 (0.56)
Item 18B 0.92 (0.63)
Item 19 0.50 (0.35)
Factor 2: ‘Opinions about PLHIV’

Item 20A 0.46 (--)
Item 20B 0.64 (0.19)
Item 20C 0.67 (0.21)
Item 20D 0.58 (0.19)
Item 20E 0.76 (0.23)
Item 20F 0.86 (0.24)
Item 20G 0.79 (0.24)
Ttem 20H 0.79 (0.24)
Item 201 0.67 (0.21)

Note: Dashes (- -) indicate the standard error was not estimated.

https://doi.org/10.1371/journal.pone.0276770.1004

years (AOR = 0.33,95% CI: 0.12, 0.84, p = 0.02). There was also significant association between
seeking a patient living with HIV and stigmatizing attitudes such that those who reported see-
ing a patient living with HIV in the past 12 months was associated with a reduced odds of stig-
matizing attitudes (AOR = 0.34, 95% CI: 0.18, 0.62, p<<0.001). In contrast, there was no
significant association between self-identified religiousness and stigmatizing attitudes.
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Discussion

The current study is aimed to re-validate the brief assessment tool on HIV-related stigma in
healthcare and to adapt it to Kazakhstani healthcare settings. The results from our data analysis
have demonstrated that it is possible to extend the HIV-related stigma scale for adaptation
purposes and for further use in Kazakh and Russian languages. This study also has allowed us
to better understand HIV-related stigma in healthcare demonstrating considerably high levels
of negative opinions (overall percentage of people holding stigmatizing attitudes) towards
HIV-positive patients by almost 87% (n = 380). This is considered to be one of the immediately
actionable causes of HIV-stigma and needs to be addressed accordingly [25].

The HIV-stigma scale with added items in this study demonstrated good psychometric
properties. Cronbach’s alphas for each HIV-stigma subscales ranged from 0.57 to 0.86 demon-
strating acceptable to excellent internal consistency. The lower Cronbach’s alphas for the sub-
scale 1 can be explained by the reduced variance that derives from the use of 3-item responses
within “Health facility policies” section. The original validation study of the scale demon-
strated similar results with Cronbach’s alpha level of o = 0.78 for the combined sample of six
countries [18]. There are few other studies that attempted to develop a standardized assess-
ment tool on HIV-stigma among healthcare providers and have proven its feasibility [26, 27].
However, none of the studies were conducted in Kazakhstani healthcare settings reporting the
psychometric properties of the translated tools to our best knowledge. It adds an extra chal-
lenge in future use of such measurement tools, questioning the clarity of the translations and
relatability of the study items to the local characteristics of the HIV epidemics.

HIV/AIDS-related stigma can be experienced as an additional burden to already existing
stigmas associated with specific groups and behaviors such as queer, sex workers, drug users
and people involved in casual sex. These issues were addressed in the original tool by including
the items on refusals of providing care to the HIV key populations [18]. The current study
attempted to refine these items by asking questions on negative attitudes towards PLHIV
based on the mode of HIV-transmission. Adding these items in “Opinions about PLHIV” did
not affect the high reliability of the scale seen within the original study. As these items also
demonstrated, over a third of the respondents agreed with the statement that HIV-positive
individuals with a history of sexual transmission and drug abuse are guiltier of their HIV-posi-
tive status than those who have acquired the infection otherwise. This suggests a concerning
level of differential attitudes towards PLHIV based on a mode of HIV transmission.

There are few key lessons to be learned within the validation process of the survey tool in
this study. One of the issues within implementation of the surveys was the unfamiliarity of
study respondents with skip pattern items. The authors of the original brief questionnaire sug-
gested the use of iPads or other electronic devices in order to make the skip pattern responses
automatic and to provide more privacy to the respondents [18]. This study applied a paper
and pencil method and additional clarifying explanations were provided within the question-
naire (e.g., 22a. If I had a choice, I would prefer not to provide services to people who inject
illegal drugs’ with the following clarifying question such as ‘T agree with the above mentioned
statement in 22.a because:..”). Other comments made over the questionnaire were the complex-
ity of some of the translated items in Kazakh language which were then simplified by the study
investigators prior to the main surveys.

This study is the first of its kind in re-validating the brief HIV-related stigma tool in Kazakh
and Russian languages applying a mixed method approach to data collection and analysis.
However, there are some limitations to be discussed. We considered only two dimensions of
HIV-stigma from the original scale due to the remaining methodological challenges in other
sections. The clarifications made over the “Fear of HIV transmission at work” items (“How
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worried would you be about getting HIV if you did the following? Regardless of the presence
of HIV-positive patients at the moment”) were insufficient in this study. Considerable num-
bers of respondents answered “not applicable” to these items that needed to be treated later as
missing affecting the sample size required for factor analysis. The exclusion of missing data
from factor analysis is another limitation to be discussed. Multiple imputation methods (MI)
applied failed to yield credible inferences due to unique challenges pertaining to rates of miss-
ing data across a large number of variables. Estimates such as rate of missing information and
added variance due to missing data were much larger than the rates of raw missing data, indi-
cating that the models used to sample missing data were not sufficiently informed by the
observed data, and thus they were not identifiable. Finally, our principal component analysis
for the EFA is based on conventional assumptions and does not assume random errors. As this
is a limitation of the analysis, we note that the impact of such assumption to be minimal on the
component scores which might be used for classification or regression, and that the real
impact might be on the variability in the component loadings [28]. Therefore, our findings on
the factor loading might be highly variable should the random errors with high variances exist,
which might not be the case as the data collection was done in a face-to-face fashion.

Conclusion

The aim of this study was to re-validate the HIV-related stigma tool in two languages spoken
in Almaty, Kazakhstan. As it was seen on FGDs in this study, adapting the translated tools to
the local study setting was is important to prevent any misinterpretations of HIV-stigma
items. This study also demonstrated that it is possible to modify the existing scales in order to
capture the most relevant information related to HIV-stigma in Kazakhstani context. This
scale may later be used in understanding the potential sources of such negative attitudes
towards PLHIV applying more sophisticated statistical analysis. In addition, immediate
actions on high levels of negative opinions towards PLHIV in primary healthcare settings are
urgently needed.
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