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Abstract

Background—The dual burden of tuberculosis and human immunodeficiency virus (HIV) is
severely impacting the South African healthcare workforce. However, the use of on-site
occupational health services is hampered by stigma among the healthcare workforce. The success
of stigma-reduction interventions is difficult to evaluate because of a dearth of appropriate
scientific tools to measure stigma in this specific professional setting.

Methods—The current pilot study aimed to develop and test a range of scales measuring
different aspects of stigma—internal and external stigma toward tuberculosis as well as HIV—in a
South African healthcare setting. The study employed data of a sample of 200 staff members of a
large hospital in Bloemfontein, South Africa.

Results—Confirmatory factor analysis produced 7 scales, displaying internal construct validity:
(1) colleagues’ external HIV stigma, (2) colleagues’ actions against external HIV stigma, (3)
respondent’s external HIV stigma, (4) respondent’s internal HIV stigma, (5) colleagues’ external
tuberculosis stigma, (6) respondent’s external tuberculosis stigma, and (7) respondent’s internal
tuberculosis stigma. Subsequent analyses (reliability analysis, structural equation modeling)
demonstrated that the scales displayed good psychometric properties in terms of reliability and
external construct validity.

Conclusions—The study outcomes support the use of the developed scales as a valid and
reliable means to measure levels of tuberculosis- and HIV-related stigma among the healthcare
workforce in a resource-limited context. Future studies should build on these findings to fine-tune

Correspondence: E. Wouters, Department of Sociology, University of Antwerp, Sint-Jacobstraat 2, BE — 2000 Antwerp, Belgium
(edwin.wouters@uantwerpen.be).

Supplement sponsorship. This article appears as part of the supplement “Healthcare Workers and Tuberculosis Prevention,” sponsored
by Aeras.

Potential conflicts of interest. All authors: No reported conflicts. All authors have submitted the ICMJE Form for Disclosure of
Potential Conflicts of Interest. Conflicts that the editors consider relevant to the content of the manuscript have been disclosed.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al. Page 2

the instruments and apply them to larger study populations across a range of different resource-
limited healthcare settings with high HIV and tuberculosis prevalence.

Keywords
tuberculosis; HIV; stigma; measurement tools

Human immunodeficiency virus (HIV)/AIDS and tuberculosis have merged into a deadly
coepidemic in South Africa. In absolute numbers, the country houses the highest number of
people living with HIV: In 2013, 6.3 million South Africans were infected with HIV,
constituting 18.5% of the global burden of HIV infection [1]. In addition, South Africa has
one of the most severe tuberculosis epidemics in the world; the country had the highest
incidence of tuberculosis (860/100 000 in 2013) and had 26 023 reported cases of
rifampicin-resistant or multi-drug-resistant (MDR) tuberculosis in 2013 [2]. Both epidemics
are intricately intertwined, as approximately 73% of patients with tuberculosis are
coinfected with HIV and as many as 60% of HIV-infected South Africans have HIV-
associated tuberculosis [3, 4].

The dual burden of tuberculosis and HIV also has a severe impact on the South African
healthcare workforce. Occupational exposure to tuberculosis constitutes a major health risk
for healthcare workers (HCWs), especially in resource-constrained settings with large
patient numbers, resulting in overcrowded health facilities and poorly implemented infection
control strategies. A 2006 systematic review on low- and middle-income countries reported
that the excess incidence of tuberculosis that was attributable to being an HCW ranged from
25 to 5361 cases per 100 000 people per year [5]. A South African study on the extent and
impact of nosocomial transmission of tuberculosis among HCWs indicated that these
professional categories were up to 3 times more likely to acquire tuberculosis than the
general population [6]. In addition, O’Donnell et al demonstrated that HCWs have a 5- to 6-
fold increased rate of hospital admission with MDR or extremely drug-resistant tuberculosis
compared with non-HCWs [7]. Consequently, tuberculosis is officially classified as an
occupational disease. The HIV epidemic is equally affecting the health workforce as the
mutually reinforcing epidemiology of HIV and tuberculosis evidently gravely affects this
subpopulation. Although HIV predominantly remains a sexually acquired infection, there is
also an occupational risk as the preliminary results of a 2012 survey among 513 healthcare
workers in 3 hospitals in the Free State province of South Africa revealed that >21.2% of the
respondents reported needle-stick injury or unprotected exposure to bodily fluids [8]. The
limited epidemiological evidence indicates that HIV prevalence among South African
HCWs ranges from 11.5% to 20.0%, demonstrating the impact that HIV/AIDS is having on
the workforce [9].

The high HIV prevalence among the healthcare workforce and the above-mentioned risk of
tuberculosis (co-)infection render workplace health services for tuberculosis and HIV/AIDS
an essential part of any overall health systems strengthening strategy [10]. Research has
demonstrated that providing HIV and tuberculosis services to HCWSs at work is cost-
effective and is an approach preferred by the majority of HCWs, especially when part of a
more comprehensive care package [11-14]. Accordingly, a joint World Health Organization/
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International Labour Organization/Joint United Nations Programme on HIV/AIDS
(UNAIDS) policy document on the provision of tuberculosis and HIV prevention and care
for HCWs explicitly recommends the on-site availability of occupational health services for
the entire workforce so that full access to HIV and tuberculosis prevention, treatment, care,
and support for this vulnerable group can be attained [15].

Despite these promising policy recommendations, a recent review article stated that (HIV-
and tuberculosis-related) stigma and discrimination act as “key barriers to both the delivery
of quality health services by health providers and to their utilization by community members
and health providers themselves” [16]. Stigmatization in the healthcare setting can have
severe implications for HCWs and health facilities when HIV- and/or tuberculosis-infected
HCWs delay or avoid care, causing increased morbidity and mortality and further strain on
an overburdened health system [16]. Accordingly, the recent past has been marked by the
development and testing of stigma-reduction tools and interventions in healthcare settings
[17].

However, the success of the interventions is difficult to evaluate because of a dearth of
appropriate scientific tools to measure stigma in this specific professional setting. Uys et al
indicated that the majority of articles reporting intervention outcomes did not include a
validated instrument to measure change in stigma over time [17, 18]. The limited number of
studies that did measure stigma in the healthcare setting focused almost exclusively on (1)
HIV (and not tuberculosis) [19]; (2) stigmatizing attitudes of HCWs toward patients or
patients toward HCWs (but not among HCWs) [20]; and (3) healthcare professionals (eg,
doctors, nurses), but not the entire healthcare workforce. A recent study by Nyblade et al
[19] produced the only validated tool identified in the survey of literature to assess HIV
stigma among the entire healthcare workforce, but it did not include tuberculosis stigma and
it was not executed in a high-HIV-prevalence setting (cleaners, clerks, security personnel,
etc) [19, 21-23], rendering a more comprehensive measurement of HIV and tuberculosis
stigma in the healthcare setting—based upon a solid theoretical framework—a research
priority.

Theoretical Framework

Erving Goffman’s 1963 seminal analyses of stigma as a social phenomenon—uwhich built on
Emile Durkheim’s explorations in 1894 [24]—inspired and formed the bases of current
research on stigma [25]. Goffman defined stigma as a “mark” or aspect of the self that is
socially devalued [25]. People who display an undesirable difference from desirable norms
are thought of differently, usually with negative consequences to their emotional well-being
and social standing. Goffman’s interest was in people’s lived experience of stigma, but over
time and in the field of health, subsequent analyses put increasing emphasis on the causes
and consequences of stigma [16, 26, 27]. Also, following the influential work of Link and
Phelan, focus was concentrated on stigma-as-process involving, among other things,
labeling, stereotyping, rejecting, excluding, and discriminating [28-32].

Although the literature is easy to assimilate in terms of causes, consequences, and processes
of stigma, this is less so when analyzing for different types of stigma. What emerges clearly
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in the literature is a set of 2 overarching types: external stigma and internal stigma [33, 34].
To produce an instrument that is conceptually clear, precise, and economical, we confined
the types of stigma to be measured among HCWs to these 2 main categories: external
stigma, which is directed by healthcare workers toward other healthcare workers, and
internal stigma, which is directed by healthcare workers toward themselves. Rather than
presenting new types or groups of stigma, these categories capture different directional
dimensions of stigma—that which is externalized and that which is internalized.

The current pilot study was conducted in the context of a multicomponent international
research collaboration aiming to improve the health of HCWs [35]. Within this framework,
the current study aims to develop and test a range of scales measuring different aspects of
stigma—internal and external stigma toward tuberculosis as well as HIV—in the healthcare
setting. In this way, we aim to address the above-cited research gaps. First, we aim to
develop a series of interrelated instruments that measure the different aspects of
stigmatization (internal as well as external stigma) toward both HIV and tuberculosis.
Second, we aim to develop scales that measure the stigmatizing attitudes of the healthcare
workforce toward their fellow colleagues, as these particular stigmatizing attitudes are likely
to be the primary barrier to the optimal use of occupational HIV and tuberculosis services by
this at-risk group. Finally, we aim to develop and test instruments that measure stigma in the
healthcare setting. We thus have to include the entire healthcare workforce—including
cleaning and security personnel, food service workers, etc—as the sum of the attitudes of all
people working in the facility constitutes the level of stigma in the healthcare setting.

MATERIALS AND METHODS

Stage I: Instrument Development

The instrument design was based on findings from a comprehensive literature review.
Criteria for sourcing and selecting texts for review were that they should match as closely as
possible the specific context and aims of our research by focusing predominantly on HIV
and/or tuberculosis stigma in public healthcare facilities as perceived and experienced by
HCWs. Texts for the review were sourced by searching across databases (eg, EBSCOHost
and Web of Science), following up references in the most relevant texts, and using keyword
searches in Google and Google Scholar. Keyword combinations included terms such as H/V
stigma;, TB stigma, discrimination, healthcare worker, health professional. occupational
health, measur* stigma; validat* scale, stigma tool. Africa. The following types of texts
were sourced: peer-reviewed journal articles, including systematic reviews; reports and other
resources from websites of key international, regional, and national institutions as well as
networks involved in stigma-focused research, interventions, and evaluations; stigma
intervention toolkits; and existing stigma survey tools. In addition, a limited number of texts
on stigma theory and on the broader context of HIV and tuberculosis epidemiology,
prevention communication, and occupational health were selected based on our estimation
of their reach and their relevance to our project.

In accordance with the above-described theoretical framework, different series of items were
designed to measure stigma according to 4 scales: HIV external stigma; tuberculosis external
stigma; HIV internal stigma; and tuberculosis internal stigma. Reflecting on these items, it
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became evident that a further differentiation was possible, one that would capture nuances in
the main categories of external and internal stigma and which would differentiate the sources
from the targets of stigma. This refinement resulted in 6 final scales:

. Others’ external stigma (OES) scales measure perceptions, attitudes, and
behaviors that respondents witness being enacted, or perceive as existing, among
other HCWs (referred to also as “colleagues”) in the hospital (scale 1 =
HIVOES; scale 2 = TBOES).

. Respondent’s external stigma (RES) scales measure respondents’ perceptions,
attitudes, and behaviors toward other HCWs in the hospital (scale 3 = HIVRES;
scale 4 = TBRES).

. Respondent’s internal stigma (RIS) scales measure the perceptions, attitudes, and
behaviors of respondents toward themselves, as well as stigma that they perceive
or anticipate as being directed toward them from other HCWs (scale 5 =
HIVRIS; scale 6 = TBRIS).

The study aims to develop scales that measure stigma among the entire healthcare
workforce. The representatives of the Free State Department of Health (Dr. Kerry Uebel
[Centre of Excellence, Pelonomi Hospital, Bloemfontein] and Lucky Nophale [Provincial
Occupational Health Unit, Free State Department of Health]) insisted that in a South African
context it is understood and well accepted that “HCWSs” refers to the entire work-force from
top to bottom.

The items of the different scales were informed by the selected literature: Items from
existing stigma scales—not targeted at the healthcare workforce—were carefully selected
and, if required, adapted to validly measure our 6 concepts. Changes in the wording of
questions were sometimes needed so that they would be consistent with the strict definitions
for each scale, and also to ensure that there would be enough questions allocated to each
scale in order to measure the construct in a reliable and valid manner. Questions on HIV
external stigma were taken, and sometimes adapted from, Buregyeya et al [13]; Health
Policy Project [36]; Kalichman and Simbayi [37]; Kalichman et al [38]; Nyblade and
MacQuarrie [39]; USAID Health Policy Initiative [40]; and Uys et al [17]. Questions on
HIV internal stigma were taken, and sometimes adapted from, Buregyeya et al [13]; Feyissa
et al [41]; Kalichman et al [38]; Nyblade and MacQuarrie [39]; USAID Health Policy
Initiative [40]; and Uys et al [17]. Questions on tuberculosis external and internal stigma
were informed by, or taken directly from or adapted from, Bond and Nyblade [26]; Coreil et
al [42, 43]; Courtwright and Turner [28]; Daftary [44]; and Van Rie et al [45]. Particular
attention was devoted to parsimony as the scales needed to be as short as possible to
encourage the healthcare workforce to complete it, and to do so in the context of
understaffing and busy schedules.

Stage Il: Prepilot and Adaptation

A final, prepilot cross-examination of the instrument was carried out in a meeting of key
stakeholders: 4 of the instrument designers; 3 experienced health-services field workers (1 of
whom is HIV infected and understands HIV and tuberculosis stigma from an insider
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perspective); 1 medical doctor specializing in HIV/tuberculosis in local public hospitals; 1
local occupational health nurse who was also the coordinator of occupational health in the
Free State province; and 1 Master of Public Health student. Final, small edits followed the
group’s inputs.

Stage llI: Piloting the Instruments

The work of stages | and Il resulted in 6 scales: (1) colleagues’ (by which is meant HCWs
other than the respondent) external HIV stigma (HIVVOES: 9 items); and (2) colleagues’
external tuberculosis stigma (TBOES: 5 items); (3) respondent’s external HIV stigma
(HIVRES: 9 items); (4) respondent’s external tuberculosis stigma (TBRES: 5 items); (5)
respondent’s internal HIV stigma (HIVVRIS: 8 items); and (6) respondent’s internal
tuberculosis stigma (TBRIS: 5 items). The instruments were piloted in this study—a cross-
sectional study among the staff of a large public hospital in the Free State province of South
Africa—which is the third and final stage of instrument development.

Study Sample and Data Collection

Measures

The pilot study was conducted in a large hospital in Bloemfontein in the Free State province
of South Africa. All staff members were eligible to participate. Field workers personally
recruited 220 participants with the assistance of hospital department managers. Purposive
recruitment was organized to be representative of the number of people in each job category:
(1) doctors, (2) nurses, (3) allied health professionals, (4) administrative staff, and (5)
support staff. The pilot study was granted ethical clearance by the ethics committee of the
University of the Free State’s Faculty of Medicine (ECUFS NR 192/2012).

After obtaining written informed consent from all of the participants, trained field workers
provided the participants with the standard questionnaires that were completed in a self-
administered process. Respondents with low levels of reading literacy were gathered into
small groups where trained field workers read through the questions verbally and answered
any queries from the group; however, respondents needed to fill in the questionnaires
themselves. Field workers scanned each questionnaire very quickly to identify incomplete
questionnaires and returned these to respondents for editing. Questionnaires thus completed
were then separated from the respondents’ signed consent forms, sealed in an envelope, and
from then on treated as anonymous. The sample population interviewed consisted of 220
healthcare staff: 127 persons involved in direct patient care (eg, doctors and nurses), 60
support staff (eg, messengers, porters, cleaners), and 33 administrative staff.

The entire pilot study questionnaire included 87 questions and/or items and took
approximately 15 minutes to complete. Apart from the 6 stigma scales to be tested, the
survey included a series of sociodemographic questions (age, sex, occupation, education).
Details for different occupations and departments in the hospital came from various health
services instruments used, and refined over time, by the Centre for Health Systems Research
and Development of the University of the Free State [8]. In addition, the pilot study assessed
the HIV- and tuberculosis-related knowledge of the healthcare workforce, as the literature
has repeatedly shown a link between knowledge and stigma [46, 47]. The instrument
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included 5 items testing the respondents’ HIV knowledge (eg, “Can people protect
themselves from HIV by only having sex with healthy-looking people?”) and a rapid
assessment of their knowledge on tuberculosis symptoms. Finally, previous research [16, 19,
42] clearly indicates that links exist between stigma and confidentiality. As informed by
existing scientific evidence [16, 19, 42], the survey included a series of questions on
confidentiality in the workplace (eg, “Do you think confidentiality is maintained in your
occupational health unit?”).

In a first step, and as a theory-testing model, internal construct validity was assessed by a
series of separate CFAs using MPlus version 6 [48]. For each stigma scale, we removed
items that did not successfully load (>0.40) onto the theoretical stigma domain [49]. The fit
indices that were used were the Tucker—Lewis index (TLI), the comparative fit index (CFI),
the root mean square error of approximation (RMSEA), and the standardized root mean
square residual (SRMR). Following the recommendations of Hu and Bentler’s seminal
article [50], 2 of the following 3 criteria had to be met for satisfactory global model fit to be
attained: CFI/TLI = 0.95, RMSEA < 0.06, and SRMR < 0.08. Other methodologists have
proposed that RMSEA values <0.08 suggest adequate model fit [51], and CFIl and TLI
values in the range of 0.90-0.95 are indicative of acceptable model fit [52]. Following
Brown’s advice, it is thus “especially important to consider the consistency of model fit as
expressed by the various types of fit indices in tandem with the particular aspects of the
analytic situation; for example, when N is somewhat small, an RMSEA = 0.08 may be of
less concern if all other indices are strongly in a range suggesting ‘good’ model fit” [49].

Second, the reliability of the different stigma scales was measured by the Cronbach’s a
coefficient. For a stigma scale to be considered consistent, the value of the coefficient has to
be >0.70 [53]. We also sought to improve the internal reliability by removing items one by
one and reporting the impact on the coefficient.

In a final step, we tested the correlations between the different stigma subscales to assess the
subscales’ interrelationships as well as their ability to differentiate between the different
types of HIV-and tuberculosis-related stigma. External construct validity was investigated by
assessing the relationship between the different stigma subscales and relevant correlates,
using structural equation modeling (SEM) [48]. However, the workforce interviewed is
rather diverse—both health professionals and support and administrative staff—necessitating
us to assess these relationships while controlling for the sex of the respondent, his/her role in
the facility (health professional or not), and the level of education attained. It can be
hypothesized that (1) the health-related knowledge of the respondents and (2) the level of
confidentiality in the workplace are correlated with the different stigma scales. Based on the
literature [16, 42], we expected the stigma scales (HIVOES and TBOES) assessing the
stigmatization by others to be negatively correlated with the level of confidentiality, as a
breach in confidentiality can be a proxy of stigmatizing behavior on the floor. We expected
the respondent’s external stigmatizing perceptions, attitudes, and behaviors (HIVRES and
TBRES) to be negatively correlated with his/her knowledge of the disease, as this
relationship has been repeatedly reported in the literature [46, 47, 54]. Finally, we expect the
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respondent’s internal stigmatizing perceptions, attitudes, and behaviors (HIVRIS and
TBRIS) to be positively correlated with his/her external stigmatizing perceptions, attitudes,
and behaviors, as past studies demonstrated that past experiences of external stigma such as
blame, rejection, intimidation, name-calling, exclusion, and isolation influence internal
stigma [55]. We furthermore expect internal stigma to be negatively correlated with the level
of confidentiality in the facility, as a breach of confidentiality could instigate internal
feelings of stigma in affected individuals.

Study Population

The mean age of the members of the healthcare workforce in this sample was 40.8 years
(SD, 11.4 years). The majority of the respondents were female (67.7%). With regard to the
highest level of education achieved, 1.8% had only completed primary education, 12.3% had
some secondary education, 39.3% had completed secondary education, and 46.6% had
completed tertiary education (university or college). The vast majority of respondents were
black (79.4%), whereas 8.3% of the respondents were Coloured, 11.9% were white, and
0.5% were Asian. The majority of respondents were either married (37.7%) or single
(40.0%), while the remainder of the healthcare workforce was living together (7.3%),
divorced (7.7%), widowed (6.8%), or separated (0.5%).

Presentation of the Items

Table 1 displays the different items ascribed to the different stigma scales as well as the
spread of the responses of the healthcare work-force. Although it is not really possible to
interpret these data due to a lack of normative data, it is clear that, on average, the level of
reported stigma by others (HIVOES and TBOES) is higher than respondents’ own reported
stigma (HIVRES and TBRES).

Confirmatory Factor Analyses: Internal Construct Validity

A series of CFAs were carried out to test the internal construct validity of the 6 stigma
scales. Table 2 shows the factor loadings for the different theory-based items onto the
different stigma scales. Items were removed from the scale if the loading (ie, the
standardized regression coefficient) was <0.40. Table 2 also demonstrates the model fit of
the different scales.

The first theory-based scale intended to measure the stigmatizing attitudes toward HIV of
the healthcare workforce surrounding the respondent (HIVOES). The CFA resulted in a poor
model fit, with 5 items loading insufficiently onto the stigma factor. When looking at the
pattern of loadings, it became evident that the scale was measuring different aspects of
external stigma by coworkers, namely (1) the stigmatizing attitudes of the colleagues (eg, “I
have noticed that some of my coworkers in this hospital look down on HCWs who they
think may be HIV infected”) and (2) the actions of colleagues against stigmatizing by other
colleagues (eg, “I have heard that some HCWs educate coworkers who stigmatize people
living with HIV™). These items are not “positively” and “negatively” phrased items
measuring the same construct, as we did not detect such method effect associated with

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al.

Page 9

negatively and/or positively worded items using the Marsh and Grayson correlated traits,
correlated methods (CTCM) framework [56, 57]. The SEM of the wording effect as a latent
trait did not fit the data well, while the loadings of the positively and negatively worded
items onto the stigma factor were still too low. Consequently, we created 2 factors (HIVOES
and HIVFightOES [reflecting colleagues fighting other colleagues’ external HIV stigma
toward HIV]), each consisting of 4 items. The scale measuring the coworkers’ stigma
(HIVVOES) still only displayed a borderline fit, with the SRMR and CFI displaying
acceptable fit and the 2 other measures suggesting poor fit. The scales measuring the actions
of the coworkers against stigma displayed an excellent fit to the data. Item 14 (“Other HCWs
think it is worthwhile for the hospital to invest in the career development of HIV-positive
HCWs”) did not load onto any of the 2 factors and was omitted from any further analyses.

Nine items were piloted for the second scale measuring the respondent’s perceptions,
attitudes, and behaviors toward other HIV-infected HCWs in the hospital (HIVRES). The
factor loadings indicated that all but 3 items loaded well onto the overarching factor. These
items were omitted from further analysis (“In my opinion, HCWs living with HIV should
probably feel shame”; “HCWs who have HIV should not feel guilty about it”; and “Most
HCWs with HIV have many sexual partners”). The resulting scale, consisting of 6 items, fit
the data well.

The final HIV scale measures respondents’ internal stigma (HIVVRIS)—the perceptions,
attitudes, and behaviors of respondents toward themselves, as well as stigma that they
perceive or anticipate as being directed toward them from other HCWs. The original scale,
comprising 8 items, displayed a good fit, but 1 item did not load onto the factor (“If | had
HIV, 1 would feel uncomfortable disclosing to some of my coworkers” [A = 0.230]). This
item was omitted from the scale, which resulted in a 7-item factor, displaying a good fit to
the dataset.

In accordance with the theoretical framework, the first tuberculosis scale measures
perceptions, attitudes, and behaviors that respondents witness being enacted, or perceive as
existing, among other HCWs in the hospital (TBOES). The original 5-item structure
displayed an acceptable fit. All 5 items loaded well onto the theory-driven factor.

The second tuberculosis scale assessed the respondents’ perceptions, attitudes, and behaviors
toward other tuberculosis-infected coworkers in the hospital (TBRES). The original 5-item
scale displayed a good fit, but the first item (“l would feel uncomfortable working side by
side with a coworker after he/she has been on tuberculosis treatment™) did not load
sufficiently onto the factor (A = 0.161). Therefore, this item was deleted from the any further
analyses. The resulting factor, comprising 4 items, displayed an excellent fit to the data.

The final tuberculosis scale to be tested measured the respondent’s internal stigma. The
original structure fit the data well, but 1 item (“If | was diagnosed with tuberculosis, | would
not need to feel shame”) did not sufficiently load onto the factor (A = -0.395). After
deleting this item, the resulting 4-item solution fit the data well and displayed sufficiently
high loadings of the different items onto the factor.
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Structural Equation Modeling: External Construct Validity

In a first step, we performed a CFA incorporating all stigma scales—after item reduction—
simultaneously. We also assessed the correlations between the different types of stigma as
measured by our scales (Table 3). Employing Hu and Bentler’s [50] criteria, the total CFA
model fit the data well (RMSEA = 0.049; CFI =0.888; TLI = 0.876; SRMR = 0.063). All
items sufficiently load onto the intended stigma factor (A > 0.400). The correlations between
the different types of stigma are displayed in Table 3. We immediately see significant and
moderate to very strong correlations between equivalent scales measuring the same type of
stigma for HIV and tuberculosis. Evidently, these theory-based scales contain similar items.
However, the research team had explicitly avoided including the identical phrasings across
these equivalent scales. Correlating the error variances of such identically phased items to
control for a wording effect is thus not needed. Nevertheless, we conducted a x 2 difference
test to assess whether the very strong correlation between the respondents’ internal
tuberculosis and HIV stigma meant that these 2 scales were measuring the same concept:
The test revealed a significant difference between the 2 models (2 separate constructs vs 2
perfectly correlated constructs) demonstrating the discriminant validity of the scales.
Second, we see very strong correlations between the respondents’ reported internal
tuberculosis stigma and the external tuberculosis-related stigma measures. We also see a
strong correlation between the respondents’ reported internal HIV stigma and the HIV-
related perceptions, attitudes, and behaviors that respondents witnesses being enacted, or
perceive as existing, among other HCWs (referred to also as “colleagues™) in the hospital
(HIVOES). Each time we demonstrated the discriminant validity using a XZ difference test.
Finally, we see that the respondents’ perception of the actions by coworkers against HIV
stigma is negatively correlated with almost all other stigma measures, indicating that
combating stigma on the work floor is associated with less-stigmatizing attitudes and with
lower perceived stigma by others.

Reliability Analysis After Item Reduction

The resulting factor solutions were subjected to a reliability analysis. All but 1 of the final
scales displayed good reliability, with a ranging between 0.706 for HIVVFightOES and 0.866
for TBRES. Only the scale measuring the respondent’s internal stigma toward tuberculosis
displayed a Cronbach a of 0.650. In all scales, if final items were deleted, the a for that
domain was lowered, demonstrating the significant contribution of each item to the
reliability of the scale (Table 2).

External Construct Validity

To test the external construct validity of the 7 selected scales, we tested 7 structural equation
models. Each model assessed the correlations between the stigma scale and (1) the level of
confidentiality in the occupational health unit, (2) the respondent’s knowledge of HIV
transmission, and (3) the respondent’s knowledge of tuberculosis. Each model controlled for
the impact of sex, education, and occupational role on stigma; the perceived confidentiality;
and the HIV/tuberculosis-related knowledge.

The first stigma scale—measuring HIV-related perceptions, attitudes, and behaviors that
respondents witness being enacted, or perceive as existing, among other HCWs (referred to
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also as “colleagues™) in the hospital (HIVOES)—was negatively correlated with the
perceived level of confidentiality (r=0.364; < .001). The model fit the data well (RMSEA
=0.066; CFl =0.922; TLI = 0.868; SRMR = 0.052). As was expected, the scale was not
significantly correlated with the knowledge of the respondent. The corresponding scale on
tuberculosis (TBOES) displayed a similar pattern; it was weakly and negatively correlated (r
=0.223, P<.01) with the level of confidentiality in the facility after controlling for the
education and sex of the respondent (RMSEA = 0.057; CFI = 0.941; TLI = 0.909; SRMR =
0.045). Finally, the related scale measuring the fighting of HIV stigma by coworkers in the
facility was positively correlated with the level of confidentiality (r=0.256; £<.01), while
this SEM fit the data well (RMSEA = 0.000; CFI = 1.000; TLI = 1.000; SRMR = 0.036).

The scale measuring respondents’ own HIV-related perceptions, attitudes, and behaviors
toward other HCWs/colleagues in the hospital (HIVRES) was, as expected, weakly but
significantly correlated with the HIV-related knowledge of the respondent (= —0.155; P<.
05), with better-informed workers displaying less-stigmatizing attitudes than ill-informed
colleagues (RMSEA = 0.000; CFI = 1.000; TLI = 1.000; SRMR = 0.028). Similarly, the
corresponding tuberculosis stigma scale (TBRES) was also weakly and negatively correlated
(r=-0.197; P<.05) with the respondent’s knowledge of HIV transmission (RMSEA =
0.000; CFI = 1.000; TLI = 1.000; SRMR = 0.026). The respondent’s knowledge of
tuberculosis symptoms was not significantly associated with this HIV stigma scale. It must
be noted that, as in each of the SEMs, the respondent’s educational level had a significant
impact on the knowledge of HIV (r=0.294; P< .001) and tuberculosis (r=0.259; £<.001).

The SEM assessing the correlations with the respondent’s internal stigma fit the data well
(RMSEA =0.041; CFI = 0.932; TLI = 0.907; SRMR = 0.045). Again, the level of
confidentiality in the facility was negatively correlated (r=0.235; £< .01) with the internal
HIV stigma of the respondent (RMSEA < 0.05; CFI = 0.932; TLI = 0.907). Similarly, the
internal tuberculosis stigma as reported by the respondents was weakly and negatively
correlated (r=—-0.235; P < .05) with the level of confidentiality in the facility (RMSEA =
0.000; CFI = 1.000; TLI = 1.000; SRMR = 0.035).

DISCUSSION

The current pilot study reports on the development and psychometric properties of a series
of measures of HIV and tuberculosis stigma in the healthcare setting. In accordance with the
theoretical framework, the resulting 7 scales assessed (1) colleagues’ external HIV stigma,
(2) colleagues’ actions against external HIV stigma, (3) respondent’s external HIV stigma,
(4) respondent’s internal HIV stigma, (5) colleagues’ external tuberculosis stigma, (6)
respondent’s external tuberculosis stigma, and (7) respondent’s internal tuberculosis stigma.
These instruments showed good psychometric properties in terms of internal construct
validity, reliability, and external construct validity. The descriptive analysis indicated that the
reported levels of respondents’ internal stigma were higher than the perceived stigmatization
by colleagues as well as the respondents’ external stigma.

The results of the CFAs demonstrated that the initial scale measuring the colleagues’
external HIV stigma should be divided into 2 separate scales, one measuring the intended

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



1duosnue Joyiny YHID 1duosnuely Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al.

Page 12

concept and one measuring the actions taken to fight HIV-related stigma. The nonsignificant
correlation between the 2 constructs confirmed this clear distinction. The internal construct
validity of the other 5 stigma scales was confirmed in the separate CFAs. These analyses
confirm the distinction made in the literature between internalized and externalized stigma
[33, 34, 43, 58, 59]. However, the strong correlations between the colleagues’ external
stigma and the respondent’s internal stigma—for both HIV and tuberculosis—indicate that
the attitudes and behavior of colleagues is strongly linked to the internalized opinion of the
individual toward him/herself. This confirms previous research by Greeff and Phetlhu
reporting that past experiences of external stigma—uwitnessing or experiencing rejection,
intimidation, exclusion, and isolation—influence internal stigma [55]. Future studies should
further try to disentangle these 2 types of stigma by fine-tuning the different items, as the
strong associations render a clear distinction between the 2 concepts difficult.

A review study by Nyblade et al indicated that there is a link between the level of
confidentiality in the facility and the potential stigma that staff are expecting to experience
[16]. In accordance with these findings, the level of confidentiality in the facility was
negatively correlated with our respondents’ perceptions of their colleagues’ externalizing
stigma. In addition, respondents’ internalizing stigma was also significantly and positively
related to breaches of confidentiality in the facility. These findings support the external
construct validity of these scales [16, 42]. The findings are in line with those of a recent
study by Khan et al conducted in this same facility, which demonstrated that stigma and
confidentiality were the 2 main barriers to the uptake of HIV counseling and testing services
within occupational health units [60]. Conversely, various studies have demonstrated that
people’s own stigmatizing attitudes toward others (external stigma of the respondents) are
related to their knowledge of the illness [46,47]. Accordingly, the developed scales
(HIVRES and TBRES) were negatively correlated with the level of HIV-related knowledge
of the respondents. No association, however, was found between respondents’ external
stigma with our measurement of tuberculosis-related knowledge.

The study outcomes reveal a strong link between tuberculosis-related and HIV-related
stigma. The correlations between the HIV scales on the one hand and their corresponding
tuberculosis scales on the other hand ranged from moderate to very strong (> 0.9).
Although the results of the XZ difference testing confirmed the discriminant validity of the
different scales, it appeared difficult to clearly disentangle the 2 objects of stigma
(tuberculosis and HIV). These quantitative findings confirm recent quantitative evidence of
Daftary demonstrating that the confluence of the tuberculosis and HIV epidemics rendered
“tuberculosis symbolic and symptomatic of HIV,” thus producing a unique, overlapping
double stigma [44]. Correspondingly, Bond and Nyblade already stated that in the context of
high HIV prevalence, tuberculosis stigma can no longer be thought of separately from HIV
stigma [26]. These authors also called for attempts to disentangle the double stigma of
tuberculosis and HIV. The current study is exactly this—an attempt to develop and validate
instruments to disentangle the different types of HIV as well as tuberculosis stigma in the
healthcare setting. However, the results of our analyses indicate that future research is
needed to further disentangle these intricately interrelated phenomena, as the developed
scales have difficulty discerning stigma toward HIV or tuberculosis among the healthcare
workforce.
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The strengths of this study include (1) its incorporation of different aspects of the
interrelated concepts of HIV and tuberculosis stigma and (2) the application of this
comprehensive theoretical framework to a very relevant population and setting: the
healthcare workforce active in the facilities fighting HIV and tuberculosis. However, there
were some limitations to our study. First, the current study assessed internalized and
externalized stigma among the healthcare workforce. However, despite its focus on the
healthcare setting, the current study did not incorporate what the Siyam’kela Project [32]
called “stigma by association.” This type of secondary stigma is defined as “incidents that
describe stigma against people who work or associate with HIV/AIDS-affected people” [32,
59] and is thus a relevant concept in the healthcare setting. However, as the focus of the
current study is on developing scales that measure the stigmatizing attitudes of the
healthcare workforce toward their fellow colleagues—because these particular stigmatizing
attitudes are likely to be the primary barrier to the optimal use of occupational HIV and
tuberculosis services—associated stigmas fell outside of its scope [35]. Second, the current
study should be considered as a preparatory pilot study, informing future work on these
instruments. The sample size was relatively small, and the results may not be applicable to
alternative settings. Future research informed by our findings and executed in a range of
different high-HIV-prevalence healthcare settings is needed to unarguably validate the
instruments. Finally, the study opted to include the entire healthcare workforce (ie, health
professionals as well as supporting staff), rendering the respondent group diverse. Future
attempts to validate these instruments should incorporate this diversity by performing
multigroup confirmatory factor analyses and structural equation modeling. The limited
sample size did not allow this within the scope of the current study.

CONCLUSIONS

There is a great need for the use of appropriate scales in the evaluation of interventions to
reduce HIV and tuberculosis stigma in the healthcare setting. Although the development of
such specific scales for this context is still in its infancy, the current exploratory analyses
have both practical and theoretical implications. Theoretically, the distinction between
internalized and externalized stigma and the attempt to disentangle the double
tuberculosis/HIV stigma can inform the further development of appropriate scales. Future
studies should build on our findings to fine-tune the instruments and apply them to a larger
study population. Practically, the successful development and piloting of parallel scales
measuring different aspects of stigma in the healthcare setting will enable future studies to
(1) identify which type of stigma (external/internal) acts as the primary barrier to the use of
occupational health services; (2) develop appropriate stigma reduction programs that
optimally address these main barriers [61]; and (3) scientifically assess the impact of these
programs on the stigma levels as well as the mechanisms through which the programs
impact the health of the healthcare workforce.

Acknowledgments

Financial support. M. E., A. Y., and A. R. have received institutional grant support from the Canadian Institutes of
Health (grant number ROH-115212).

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al.

References

1.

Page 14

Joint United Nations Programme on HIV/AIDS. The gap report. Geneva, Switzerland: UNAIDS;
2014.

. World Health Organization. Global tuberculosis report 2013. Geneva, Switzerland: WHO; 2014.
. Department of Health. South Africa. Annual performance plan 2012/13-2014/15. Pretoria: South

African Department of Health; 2012.

. Department of Health, South Africa. Annual performance plan 2014/15-2016/17. Pretoria: South

African Department of Health; 2014.

.Joshi R, Reingold AL, Menzies D, Pai M. Tuberculosis among health-care workers in low- and

middle-income countries: a systematic review. PLoS Med. 2006; 3:e494. [PubMed: 17194191]

. University Research Co, South Africa. Tuberculosis in healthcare workers: findings from South

Africa. Cape Town, South Africa: University Research Co. LLC & Desmond Tutu Tuberculosis
Centre; 2013.

. O’Donnell MR, Jarand J, Loveday M, et al. High incidence of hospital admissions with multidrug-

resistant and extensively drug-resistant tuberculosis among South African health care workers. Ann
Intern Med. 2010; 153:516-22. [PubMed: 20956708]

. Engelbrecht MC, Yassi A, Spiegel JM, et al. Tuberculosis and blood-borne infectious diseases:

workplace conditions and practices of healthcare workers at three public hospitals in the Free State.
South Afr J Epidemiol Infect. 2014; doi: 10.1080/23120053.2015.1103958

. Adamsi, S., Ehrlichi, R., Ismailii, N., Quaili, Z., Jeebhayi, MF. Occupational health challenges

facing the Department of Health: protecting employees against tuberculosis and caring for former
mineworkers with occupational health disease. In: Padarath, A., English, R., editors. South African
Health Review 2012/13. Durban: Health Systems Trust; 2013. p. 67-82.

10. Ncayiyana D. Doctors and nurses with HIV and AIDS in sub-Saharan Africa. Br Med J. 2004;

11:584-5.

11. Feeley FG, Collier AC, Richards SC, Van der Borght SFM, Rinke de Wit TF. A successful

workplace program for voluntary counseling and testing and treatment of HIVV/AIDS at Heineken,
Rwanda. Int J Occup Environ Health. 2007; 13:99-106. [PubMed: 17427354]

12. Morris CN, Cheevers EJ. A package of care for HIV in the occupational setting in Africa: results of

a pilot intervention. AIDS Patient Care STDS. 2001; 15:633-40. [PubMed: 11788078]

13. Buregyeya E, Nuwaha F, Wanyenze RK, et al. Utilization of HIV and tuberculosis services by

health care workers in Uganda: implications for occupational health policies and implementation.
PLo0S One. 2012; 7:e46069. [PubMed: 23071538]

14. Yassi A, O’Hara LM, Lockhart K, Spiegel JM. Workplace programmes for HIV and tuberculosis: a

systematic review to support development of international guidelines for the health workforce.
AIDS Care. 2013; 25:525-43. [PubMed: 22880845]

15. World Health Organization, International Labour Organization, UNAIDS. The joint WHO-ILO-

UNAIDS policy guidelines on improving health workers” access to HIV and tuberculosis
prevention, treatment, care and support services. Geneva, Switzerland: WHO; 2010.

16. Nyblade L, Stangl A, Weiss E, Ashburn K. Combating HIV stigma in health care settings: what

works? J Int AIDS Soc. 2009; 12:15. [PubMed: 19660113]

17. Uys L, Chirwa M, Kohi T, et al. Evaluation of a health setting-based stigma intervention in five

African countries. AIDS Patient Care STDS. 2009; 23:1059-66. [PubMed: 20025515]

18. Brown L, Macintyre K, Trujillo L. Interventions to reduce HI\VV/AIDS stigma: what have we

learned? AIDS Educ Prev. 2003; 15:49-69. [PubMed: 12627743]

19. Nyblade L, Jain A, Benkirane M, et al. A brief, standardized tool for measuring HIV-related stigma

among health facility staff: results of field testing in China, Dominica, Egypt, Kenya, Puerto Rico
and St. Christopher & Nevis. J Int AIDS Soc. 2013; 16(3 suppl 2):18718. [PubMed: 24242266]

20. Windsor LC, Benoit E, Ream GL, Forenza B. The provider perception inventory: psychometrics of

a scale designed to measure provider stigma about HIV, substance abuse, and MSM behavior.
AIDS Care. 2012; 25:586-91. [PubMed: 23082899]

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 15

Holzemer WL, Makoae LN, Greeff M, et al. Measuring HIV stigma for PLHASs and nurses over
time in five African countries: original article. SAHARA J. 2009; 6:76-82. [PubMed: 19936409]
Chirwa ML, Greeff M, Kohi TW, et al. HIV stigma and nurse Job satisfaction in five African
countries. J Assoc Nurses AIDS Care. 2009; 20:14-21. [PubMed: 19118767]

Varas-Diaz N, Neilands TB. Development and validation of a culturally appropriate HIV/AIDS
stigma scale for Puerto Rican health professionals in training. AIDS Care. 2009; 21:1259-70.
[PubMed: 20024702]

Durkheim, E. Les Regles de la méthode sociologique [rules of the sociological method]. Paris:
Payot; 1894.

Goffman, E. Stigma: notes on the management of spoiled identity. Englewood Cliffs, NJ: Prentice
Hall; 1963.

Bond V, Nyblade L. The importance of addressing the unfolding TB-HIV stigma in high HIV
prevalence settings. J Community Appl Soc Psychol. 2006; 16:452—61.

Mahajan A, Sayles J, Patel V, et al. Stigma in the HIV/AIDS epidemic: a review of the literature
and recommendations for the way forward. AIDS. 2008; 22(suppl 2):S67-79.

Courtwright A, Turner AN. Tuberculosis and stigmatization: pathways and interventions. Public
Health Rep. 2010; 125(suppl 4):34-42. [PubMed: 20626191]

Earnshaw V, Chaudoir S. From conceptualizing to measuring HIV stigma: a review of HIV stigma
mechanism measures. AIDS Behav. 2009; 13:1160-77. [PubMed: 19636699]

Link BG, Phelan JC. Conceptualizing stigma. Annu Rev Sociol. 2001; 27:363-85.

Mahendra V, Gilborn L, Bharat S, et al. Understanding and measuring AIDS-related stigma in
health care settings: a developing country perspective. SAHARA J. 2007; 4:616-25. [PubMed:
18071613]

Policy Project South Africa, Centre for the Study of AIDS University of Pretoria, (United States
Agency for International Development), Chief Directorate: HIV AIDS & TB Department of
Health. Research report on the fieldwork leading to the development of HIV/AIDS stigma
indicators and guidelines. Pretoria, South Africa: Department of Health; 2003. Siyam’kela.
Dlamini PS, Kohi TW, Uys LR, et al. Verbal and physical abuse and neglect as manifestations of
HIV/AIDS stigma in five African countries. Public Health Nurs. 2007; 24:389-99. [PubMed:
17714223]

Mbonu NC, van den Borne B, De Vries NK. Stigma of people with HIV/AIDS in sub-Saharan
Africa: a literature review. J Trop Med. 2009; doi: 10.1155/2009/145891

Yassi A, O’Hara LM, Engelbrecht MC, et al. Considerations for preparing a randomized
population health intervention trial: lessons from a South African—Canadian partnership to
improve the health of health workers. Glob Health Action. 2014; doi: 10.3402/gha.v7.23594
Health Policy Project. Field-tested questionnaire. Washington, DC: Futures Group; 2013.
Measuring HIV stigma and discrimination among health facility staff.

Kalichman SC, Simbayi L. Traditional beliefs about the cause of AIDS and AIDS-related stigma in
South Africa. AIDS Care. 2004; 16:572-80. [PubMed: 15223526]

Kalichman S, Simbayi L, Jooste S, et al. Development of a brief scale to measure AIDS-related
stigma in South Africa. AIDS Behav. 2005; 9:135-43. [PubMed: 15933833]

Nyblade, L., MacQuarrie, K. Can we measure HIVV/AIDS-related stigma and discrimination?.
Washington, DC: USAID; 2006.

US Agency for International Development Health Policy Initiative. Measuring the degree of HIV-
related stigma and discrimination in health facilities and providers. Washington, DC: USAID;
2010.

Feyissa GT, Abebe L, Girma E, Woldie M. Validation of an HIV-related stigma scale among health
care providers in a resource-poor Ethiopian setting. J Multi-discip Healthc. 2012; 5:97-113.
Coreil J, Mayard G, Simpson KM, Lauzardo M, Zhu Y, Weiss M. Structural forces and the
production of TB-related stigma among Haitians in two contexts. Soc Sci Med. 2010; 71:1409-17.
[PubMed: 20724052]

Coreil J, Lauzardo M, Heurtelou M. Anticipated tuberculosis stigma among health professionals
and Haitian patients in south Florida. J Health Care Poor Under-served. 2012; 23:636-50.

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Wouters et al.

44,

45.

46.

47.

48.

49.
50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

Page 16

Daftary A. HIV and tuberculosis: the construction and management of double stigma. Soc Sci
Med. 2012; 74:1512-9. [PubMed: 22444460]

Van Rie A, Sengupta S, Pungrassami P, et al. Measuring stigma associated with tuberculosis and
HIV/AIDS in southern Thailand: exploratory and confirmatory factor analyses of two new scales.
Trop Med Int Health. 2008; 13:21-30. [PubMed: 18290998]

Fay H, Baral S, Trapence G, et al. Stigma, health care access, and HIV knowledge among men who
have sex with men in Malawi, Namibia, and Botswana. AIDS Behav. 2011; 15:1088-97.
[PubMed: 21153432]

Yang H, Li X, Stanton B, Fang X, Lin D, Naar-King S. HIV-related knowledge, stigma, and
willingness to disclosure: a mediation analysis. AIDS Care. 2006; 18:717-24. [PubMed:
16971280]

Muthén, LK., Muthén, BO. MPlus user’s guide. 5. Los Angeles, CA: Muthén & Muthén; 1998-
2007.

Brown, TA. Confirmatory factor analysis for applied research. New York: Guilford Press; 2006.
Hu L-T, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional
criteria versus new alternatives. Struct Equ Modeling. 1999; 6:1-55.

Browne, M., Cudeck, R. Alternative ways of assessing model fit. In: Bollen, KA., Long, JS.,
editors. Testing structural equation models. Beverly Hills, CA: Sage; 1993.

Bentler P. Comparative fit indexes in structural models. Psychol Bull. 1990; 107:238-46. [PubMed:
2320703]

Bland JM, Douglas GA. Statistics notes: Cronbach’s alpha. BMJ. 1997:314.

Mathew AS, Takalkar AM. Living with tuberculosis: the myths and the stigma from the Indian
perspective. Clin Infect Dis. 2007; 45:1247. [PubMed: 17918097]

Greeff M, Phetlhu R. The meaning and effect of HIVV/AIDS stigma for people living with AIDS
and nurses involved in their care in the North West Province, South Africa. Curationis. 2007;
30:12-23.

Marsh, HW., Grayson, D. Latent variable models of multitrait-multimethod data. In: Hoyle, RH.,
editor. Structural equation modeling: concept, issues, and applications. Thousand Oaks, CA: Sage;
1995. p. 177-98.

Wouters E, Booysen FIR, Ponnet K, Baron Van Loon F. Wording effects and the factor structure of
the hospital anxiety & depression scale in HIVV/AIDS patients on antiretroviral treatment in South
Africa. PLoS One. 2012; 7:€34881. [PubMed: 22536338]

Global Network of People Living with HIV/International Labour Organisation. Findings from
people living with HIV stigma index. Amsterdam: Netherlands: Global Network of People Living
with HIV; 2012. Evidence brief: stigma and discrimination at work.

Greeff M, Uys LR, Holzemer WL, et al. Experiences of HIVV/AIDS stigma of persons living with
HIV/AIDS and nurses involved in their care from five African countries. Afr J Nurs Midwifery.
2008; 10:78-108. [PubMed: 20052299]

Khan R, Yassi A, Engelbrecht MC, Nophale L, van Rensburg AJ, Spiegel J. Barriers to HIV
counselling and testing uptake by health workers in three public hospitals in Free State province,
South Africa. AIDS Care. 2014; 27:1-8. [PubMed: 25117749]

Siegel J, Yassi A, Rau A, et al. Workplace interventions to reduce HIV and tuberculosis stigma
among health care workers—where do we go from here? Glob Public Health. 2015; 10:1-13.
[PubMed: 25353351]

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



Page 17

Wouters et al.

(9°9¢) 62 (e'ov) 00T (v'€T) 62 (L¢)8 I44 Pa193Jul AIH SBM | J1 BWEYS |33} 0} pasu 10U PINOM | 4"/
(82) L1 (2'92) 85 (69¢) 08 (9:82) 29 TC aW awe|q yBiw S14I0M0I BWOS Jey) prelje aq PINoMm | ‘AlH Ynm pasoubelp sem | 4] '€/
(2¢)8 (ozr)9z  (g6v) LoT (Lve) sL 0z PB10BJUI AIH SBM AjILU) AW Ul BUOBLUOS JBU) M3UY| SIBI0MOD §1 PBLLBYSE [98) PINOM | 2"/
(9€2) 15 (Lov) 88  (v6T) ¢v (zot) se 6T $13X40M02 AL JO 3W0S 0 BUISOJOSIP 3]ELIOJWOD [38) PINOM | ‘AIH PRY | 4] ‘T'L
AIH pJemoy ewbns feusaiul s,Juspuodsey
(2'89) gzT (T'8¢) €8 (8T v wne 1T auIdIPaW 32130Id 0} BNUAUOD PINOYS ATH YHM S8SINU pue $10300q "TT'9
(s'09) 01T (T'ev) v6 (L€)8 (829 0T a0e|d>110M 81 U1 S|apoL 8104 pooB ag ued SAMOH PaloajuI-AIH “0T"9
(9v) 0T (s9)et  (Tov) L8 (8'6v) 80T 6 siauped [enxas Auew pey aney AIH UM SMOH IS0 “6°9
(e'89) 221 (oee) 2L (2€)8 (09) 1T 8 11 Inoge A1InB |94 10U PINOYS ATH YIM SMOH '8'9
(9v) o1 (09 1T (z's2) 5§ (1°59) zvT L auweys 198y Ajqeqoad pinoys AlH Yum Buiall SMOH ‘uoluido Aw uj “2'9
(529) v1T (6'1Y) 16 (Tv) 6 rne 9 $19Y10M0D PBIBJUI-ATH UHM WOooIyIeq & Bulieys 8|qeLOojWod We | '9'9
(8'55) 1T (L'8e) v8 (829 (829 S ol Aw ur aw apisBuore SAADH Paloajul-AlH BuiAey 3]qeLOJWOD We | 'G'9
(5'92) 991 (8'67) v 8TNv (81 v € anIebau AIH a1e oym SAMOH Se uonowoad 10y Saoueyd sWes ayl aAeY PINoYs SAMOH Paldsjul-AlH ‘€9
(s'6v) 20T (eov) 28  (G9)¥T (L¢) s Z P3123JUl AIH 9 0} UMOUD| SI OYM MOH UB UM SpusLly 3s0]0 Buiag a|qeliojwon (984 PINom | 2’9
AIH piemoy ewbns [eusanxa s,juspuodsay
(8'22) 6 (8ev)ze  (9'G2) SS (8'8) 6T 8T aoe|dbiom ay) ul ewbns dols 01 Buiyiswos Butop [eydsoy Siul Ul SMOH J8U30 passaulim aney | "8T'9
paosjul AlH
(8'sv) 66 (Ltoe  (021) 92 (CYORS LT Burag Jo asnedaq sqol 118y 8soj 1ou [[Im SAADH Jeys [endsoy siy) Je abreyd ul ajdoad Ag Jes|d apew usaq seydl LT'9
(¢62) €9 (8ov) 10T (¥'6T) 2V (9v) o1 91 AIH yum Buini] ajdoad az1ewBis oym sisx10mod 81eanpa SMOH aLos Jey) pieay aney | '9T'9
(6'1€) 89 (T'5%) 96 (Z'6T) T (8¢€)8 ST AIH UlIM S18x10M09 0} 1oddns eixa aAIb oym [endsoy siyy ul S\ADH Jay1o Inoge pJeay aAey | 'GT°9
(6'62) 9 (6vv) 96  (z'8T) 6E (0D st vT SMOH Pa1oajul-AIH 40 Juaidojansp J88.1e9 aU) Ul 1S3AUI 03 [e}dSoy BU} 103 IYMULIOM SI 1 3UIL} SMOH 4840 +T°9
sjualyed pajoaul
(09)er (Lsmve  (9zv) 26 (958) LL e1 -AIH 10} 8189 OUM S18%10M0D W0 ATH Buiyores Jo preie aie [elidsoy siy) ul SMOH JaLjo Jeu) presy aney | '€1°9
(09) 1T (8vn)ze  (Sen) v6 (9°9¢) 62 ra 30| d>110M B} Ul SI3310M02 Ag pajoafal Butag AIH BuiAey Jo pajoadsns SMOH Passaulm aney | “Z1'9
(Lom) €z (sy1)1e  (7°2€) 08 (¥°2€) 08 v JUBWYeaI} pUe 8189 AJH Ul PAAJOAUL SI3XI0MO9 JO U}[eay ay} Inoge Sxewas anyebau Buisiew SMOH pleay aney | 9
pajoajul
(921) 8¢ (o6T) T (e€8) 2L (T°0€) 59 T AIH 89 Aew uiyy A8yl oym SAADH UO UMOP X00] [eHdSOY SIU} Ul SI9%I0M02 AW JO SLIOS Jey) padlou aney | 'T'9
AIH piemo) ewbns [eulaixa S18y0
9046y A|Buons EEI6\V] dalbesiq  oeaubesig Ajbuosis  ‘oN wal| way| 9yeds ewbns

CIHR Author Manuscript

(0zZz = N) sasuodsay 0 uonNqLISIQ 8yl pue ‘swal| ayl JO UoILIUaSald ‘sa|eds ewbng

T alqeL

CIHR Author Manuscript CIHR Author Manuscript

; available in PMC 2017 January 24.

Clin Infect Dis. Author manuscript



Page 18

"SNUIA AOUBIDIIBPOUNWILI UewNy ‘A[H ‘18310M a1edyfesy ‘MOH :SUoneIASIqqY

‘(%) "ON Se pajuasaid are ereq

Wouters et al.

(829 (rer) ez (L09)0TT (cee) eL 4 a9e|dx10m AW Ut BUOJe [} PINOM | ‘SISOINDI1ACN) UMM pasouBelp sem | 4| 'ZT'8

(9g¢) 22 (98y) S0 (v'€T) 62 (e2s 8 $13%10M0 ALLI O SLUOS |[3} 01 3]¢e1I0JWIOD [33) PNOM | 'SISOINIIGN] UMM pasoufielp sem | 4] ‘8’8

(To)er (e6)oz  (1ev) 06 (szv) 16 g SISOIN2JACN) YHM P3JOaJUI Sem | 41 }ney AL Sem 1 [33) PINOm | ‘MOH Ue SV 'G'8

(8'g¢) L2 (6'2v) 0T (2'TT) V2 (T'9) 11 14 allieys |93} 0 PAaU J0U PINOM | ‘s1S0|N243QN} YlM pasoubelp sem | J1 ‘7’8

(eom) 22 (082)09  (¥2€) 08 (eve) 25 I AIH 106 0s[e aney | 3uiy Aew s18%10m09 AW ey} ALIoM PINOM | ‘SIS0|NDI8qN} UM pasoubelp sem | §1 ‘2’8
SI1S0IN2J4agn) pJemol ewbns [eulsul s,Juspuodsay

(ce) L Wt (0vy) s6 (¥'sv) 86 GT SIS0|N249GN) SEY OYM JSXIOMOD E Se LLIOO. BLUES SU) Ul YULIP 10 Jes 0} JUBM JOU 0P | 'ST'8

(82)9 (88)6T  (rvv) 96 (0'vv) S6 vT AIH aney osfe Ajqeqoud s1sojnaIagn} Yum SMOH v1°8

(€2 s w2t (gLv) g0t (62v) €6 €1 SISOIN2IBGN] UM SISXI0MO9 JO plelje We | '€T'8

(ce) L wonot  (rev) e (0Lv) 2ot 01 SIS0JN2JagN) SABY OUM SISHI0MOD Y)IM Jay3ab0) Y10Mm 0} Juem Jou op | '0T'8

(ese) 9L (rv) ot (Lo1) €z (59) ¥T A JUBWIIRaI] SISOIN2IAgN] UO USaQ Sey ay/ays Jaye Ja3Jomod UM apis Ag apis BuInIom 3|geriojwod |98} pInom | *2 g
SI1S0|N243gN} pJemol ewbns eulaixa s uapuodsay
SISojnaJagny

(To)tr (tze)9  (r8e)e8 (9°'52) 5§ 1 UM SI3I0MOD JE3U }I0M 0} 3]qeHOJWODUN [334 [eNdSOY SIY} Ul SMOH J3UI0 BLIOS Jey) paoliou aney | TT'8
Buruaalos

(To) 11 (eve)es  (s8e) €8 (8'7€) 89 6 SIS0|N2.8qN} J0j 8U0H aAeY A3y} Jeyl N0 puly SIYIOMOD UBYM pazirewBns aJe [eydsoy siyl Ut SMAOH dWoS '6'8

(e'8) 8T (Tog)so  (see) €L (822) 09 9 SIS0IN2490N} SeY U1y} A3Y) OUM I33I0MOD B Y}IM YULIP 10 Jed 0} Juem Jou PInom [eHdsoy sy} ul SMOH aWos ‘9’8
SI1S0|N24agn}

(To) 11 (eT)ey (L) 96 (2'0¢) 99 € aney Aew uiy) Asy} oym SIaMI0MOI ULM J9.IU0I Bulplone [endsoy SIU) Ul S\NOH SLUOS Passaulim aney | '€'g

(99)zt (891)9¢  (52v) 16 (0'se) sz T lendsoy sty ur pazirewbns Buiaq sisojnalagny Buiney Jo paloadsns aie oym SADH PassaulIm aney | “T'8
SIS0IN2J4agn) plemo) ewbiis [eulalxs SI8Yl0

cr)6 (to9)er  (o9v) 86 (Lev) €6 9 a9e|dx10m A Je spuatiy mau Buiiew ploAe pinom | ‘AlH Pey | 41 82

(L¢)8 (L1m)ee  (Tsp) L6 (see) 2L 14 UOIIPUOI Ueay B JO asnedaq ade|dbiom AL Ul s1a310M09 Ag pazivewbns 1ja) aney | L',

(Lom) ez (eza)er  (8'58) LL (c1e) 29 ve AIH UiM pajosjul sem | 31 3nej Aw sem 1 [394 PINOM | 'MOH Ue SV '9'L

(99) et (zve)es  (cev)es (022) 85 14 aw Buiyano} proAe JyBIW S19X10MOD SWIOS Jey) ALIOM PINOM | ‘Pa3Rjul AIH Sem | | 'G'L
8046y A|buons EES V] gaabesiq  oaubesig AjPuosis  ‘oN wal| way| 9yeds ewbns

CIHR Author Manuscript

CIHR Author Manuscript CIHR Author Manuscript

; available in PMC 2017 January 24.

Clin Infect Dis. Author manuscript



Page 19

Wouters et al.

(z€2°0) 2290

8L

(822°0) 0¥9°0

L'L

(092°0) 5970

9L

(62.°0) 629°0

S'L

(€52°0) €8Y°0-

Vi

(€€L°0) 2250

€L

(zv2°0) 8950

<L

/

TL

(v72°0) 619°0

79

(592°0) 7790

01’9

/

69

/

89

/

L9

(€22°0) €920

99

(r22°0) ¥720

S'9

(v2L°0) LS¥°0

€9

(952°0) ¥95°0

9

(£89°0) £0S0

(€85°0) 822°0-

81’9

(#£9°0) 0290

(6v5°0) 822°0-

LT'9

(€99'0) 0550

(T09°0) ££0°0-

91’9

(585°0) 6520

(2850) £70°0-

ST'9

/

/

(659°0) £20°0

14%]

(£89°0) 22L°0

(055°0) 8220

€T'9

(169°0) G20

(5e5°0) 62L°0

4%}

(0£9°0) 2990

(v¥5°0) #59°0

9

(or2°0) #7550

(095°0) 8€5°0

79

Sldg.lL

S3dgl s3049L SIIAIH

SFINIH

SIOWBIAAIH

S3OAIH

S3OANIH

el

salew1s3 AlljIgeI|ay © pue ‘Sadlpu] 114-0-SSaupoos) ‘(panoway SeAA Wl J1 alew s Alljigel|ay ) sBulpeo J01oeH ‘sajeds 101984-UsA3S

CIHR Author Manuscript

¢ dlqeL

CIHR Author Manuscript

CIHR Author Manuscript

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



Page 20

Wouters et al.

‘T alqeL ul past| mEmH_m

"Xapul SIMT Ja)an ‘|71 ‘ewbns sIsojnalagny [eusaiul s,Juspuodsal ‘SiygL ewbns sisonalagn [eulalxa s uspuodsal ‘s3HgL ‘ewbns sisojnasagn) [eulalxa sanbes||od ‘S30g.L sIsojnalagny
‘gl ‘lenpisal asenbs ueaw 1001 pazipiepuels ‘HINYS ‘uoiewixoidde o 101 arenbs ueaw 1004 ‘YISINY ‘ewbns AIH [eulalul s, Juspuodsal ‘SIYAIH ewbns AlH [euIaIxa S, Juspuodsal ‘STHAIH
‘ewbns AIH [eulsixe ,sanbes||od ‘STOAIH ‘ewbns AIH [eulaxs ,sanbes)|od Jayio Bunybiy senbes|jod ‘SIOIUBIHAIH ‘SNIA ASuslolapounLuwl Uewny ‘AlH ‘Xapul 11} sAResedwod ‘140 :SUoieIASIgaY

059'0 9980 9¥8'0 8910 18L°0 90L°0 ¥S.°0 §09'0 ©
Aungeriey
¢100 6000 €€00 9€0'0 §¢0'0 ¢10'0 ¥¥0'0 YET'0 HNES
000T 000'T 6¢6'0 166°0 000T 0007 €70 €¢E0 1L
000T 000'T §96°0 ¥66'0 0007 000'T ¥16°0 ¢67'0 140
0000 0000 9800 6700 0000 0000 €5T°0 65T°'0 V3ISNY

S801PUI 11J-JO-SS8UP00S)

(£29°0) €020 28

(T25°0) TSY°0- 8'8

(7£9°0) €570 g8

/ v'8
(0£5°0) €990 Z8

(218°0) 0€8°0 GT'8

(888°0) 2090 18

(S6L°0) £88°0 €T'8

(€18°0) T#8°0 01’8

/ L8
(€08'0) €920 178

(L18°0) 0TL0 6'8

(628'0) 029°0 98

(1T08°0) 0820 €8

(028'0) 8690 18

Sldg.lL S3ddl S3049l SIIAIH SIUAIH  STOWBIHAIH SIOAIH S3OANIH el

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



Page 21

‘100" >d
P

¥¥

‘10' >d
*

x

‘60" >d
x

Wouters et al.

“ewBs s1S0|N2IBQN] [BUIBIUI
s,Juspuodsal ‘S|l ‘ewbns sIsojnaIagny [eUIaIXa S,Juspuodsal ‘STHEL ‘ewbns sIsojnalagny [eulaixs ,sanbes||od ‘S3OgL S1sojnalagn] ‘gl ‘ewbns AlH [eussul s uspuodsal ‘SIYAIH ewbns AlH
[eusaIxa s,Juapuodsal ‘SIYAIH ‘ewbns AlH [eulaixa ,sanbes)|00 ‘STOAIH ‘ewbns AlH [eulaixa ,sanbea)oo Jayio Bunybiy sanbeajjod ‘SFOIYBIHAIH ‘SNIIA AousIdlapounLULI Uewny ‘AJH :SUOIBIA3IGOY

T eel980 G560 660 _ 6500 LR SVEO- 6890 ST

T see7980 ,_SSTO Llezo- . T6L0 s30a1

T s 7870 xxx VBEO= V590 SI¥AIH

1 o WV0- 0, G5C0 STHAIH

T 0IT0- SIOWBIAIH

1 SIOAIH

Sidgl  s3¥EL  S30EL  SIMAIH  STUAIH  STOWBIHAIH - STOAIH 1N1IsU0D
$)9NJISUOD JUsYeT B} 40} XLIBA UONEB|81I0D) pajewisy

€ a|qeL

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript

Clin Infect Dis. Author manuscript; available in PMC 2017 January 24.



	Abstract
	Theoretical Framework
	MATERIALS AND METHODS
	Stage I: Instrument Development
	Stage II: Prepilot and Adaptation
	Stage III: Piloting the Instruments
	Study Sample and Data Collection
	Measures
	Analysis

	RESULTS
	Study Population
	Presentation of the Items
	Confirmatory Factor Analyses: Internal Construct Validity
	Structural Equation Modeling: External Construct Validity
	Reliability Analysis After Item Reduction
	External Construct Validity

	DISCUSSION
	CONCLUSIONS
	References
	Table 1
	Table 2
	Table 3

