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ABSTRACT
Introduction Tuberculosis (TB) has become an 
occupational health hazard in South African hospitals 
where healthcare workers (HCWs) are additionally 
confronted daily with HIV and its associated stigma, 
causing a syndemic. Early TB diagnosis and treatment are 
vital, but the uptake of these services through occupational 
healthcare units (OHUs) is low. The current study 
hypothesises that (1) the link between HIV and TB and (2) 
the perceived HIV stigmatisation by colleagues create (3) 
a double HIV–TB stigma which increases (4) internalised 
TB stigma and leads to (5) a lower willingness to use OHU 
services for TB screening and treatment.
Design A cross- sectional study using the baseline data 
from the HIV and TB Stigma among Healthcare workers 
Study (HaTSaH Study).
Setting Six hospitals in the Free State province of South 
Africa.
Participants 820 HCWs of the six selected hospitals.
Results The study results demonstrate that the co- epidemic 
(β=0.399 (screening model) and β=0.345 (treatment model)) 
combined (interaction effect: β=0.133 (screening) and 
β=0.132 (treatment)) with the persistent stigmatisation of 
HIV is altering the attitudes towards TB (β=0.345 (screening) 
and β=0.400 (treatment)), where the stigmatising views of 
HIV are transferred to TB—illustrating the syndemic impact. 
Our model demonstrated that this syndemic not only leads 
to higher levels of internal TB stigma (β=0.421 (screening) 
and β=0.426 (treatment)), but also to a lower willingness to 
use the OHU for TB screening (probit coefficient=−0.216) 
and treatment (probit coefficient=−0.160). Confidentiality 
consistently emerged as a contextual correlate of OHU use.
Conclusions Theoretically, our results confirm HIV as a 
‘syndemic generator’ which changes the social meaning 
of TB in the hospital context. Practically, the study 
demonstrated that the syndemic of TB and HIV in a highly 
endemic context with stigma impacts the intended use of 
occupational TB services.

Trial registration number Pre- results of the trial 
registered at the South African National Clinical Trials 
Register, registration ID: DOH- 27- 1115- 5204.

INTRODUCTION
The tuberculosis (TB) epidemic has deeply 
affected sub- Saharan Africa, and especially 
South Africa, where it is the leading cause of 
death: 6.5% of deaths in the country in 2016 
were attributable to TB.1 According to WHO 
estimates, South Africa has the second highest 
incidence of TB worldwide (615 per 100 
000 population in 2019) and—worryingly—
approximately 14 000 cases of rifampicin- 
resistant or multidrug- resistant (MDR) TB.2 
It is evident that the TB epidemic puts the 
healthcare system—and healthcare workers 
(HCWs) in particular—under enormous 
strain, especially within the contexts of over-
crowded health facilities and understaffing.

Strengths and limitations of this study

 ► This is the first study to employ a large, quantita-
tive dataset to disentangle the inter- relationships 
between the different elements of the described 
syndemic, namely the HIV/tuberculosis (TB) co- 
epidemic, HIV stigma and TB stigma.

 ► Structural equation modelling is used to optimally 
model the complex inter- relationships between HIV, 
TB and double HIV–TB stigma and the use of TB 
healthcare services.

 ► The use of cross- sectional data precludes any caus-
al interpretations of the relationships.
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However, the epidemic is not only affecting South 
African HCWs in an indirect manner by confronting 
HCWs with an immense workload. In terms of the risk 
to acquire TB, HCWs are particularly susceptible to TB 
infection,3–11 almost three times more than the general 
population.12 Furthermore, HCWs are also substantially 
more at risk of being hospitalised for MDR- TB and exten-
sively drug- resistant TB (XDR- TB).13

The alarming levels of TB incidence among South 
African HCWs, including MDR/XDR- TB, have led to TB 
being classified as an occupational health hazard that 
calls for workplace solutions.13–15 Apart from preventive 
measures, it is vital to enable HCWs to be screened for TB 
and—if required—access treatment in a timely manner as 
a high TB incidence among HCWs is not only a personal 
tragedy but also further weakens the vulnerable health 
system. As a response, HCWs are encouraged to use 
occupational healthcare units (OHUs). OHUs in hospi-
tals are wards that comprise a variety of health services 
for HCWs, often linked to occupational hazards. Given 
the severity of TB in healthcare settings all over sub- 
Saharan Africa, OHUs are crucially important for the 
early diagnosis and treatment of HCWs. In 2011, the 
International Labour Organization (ILO), the Joint 
United Nations Programme on HIV/AIDS (UNAIDS) 
and the WHO released joint policy guidelines declaring 
that all HCWs have the right to TB prevention, testing, 
care and support in the workplace.15

Stigma
However, HCWs are sometimes unwilling to use OHUs 
for TB screening and treatment due to the stigmatisation 
of TB.16–21 The perceived negative views and attitudes of 
colleagues—namely perceived links with HIV, poverty, 
low social class, malnutrition or disreputable behaviour—
can be internalised by HCWs, creating internalised TB 
stigma and resulting in shame and guilt which can impede 
health- seeking behaviour.22 23 The joint ILO–UNAIDS–
WHO policy recognised this threat as it highlights the 
need to tackle stigma and discrimination as key barriers 
to effective occupational healthcare for TB.15 Stigmatisa-
tion in the healthcare setting can thus have severe impli-
cations for HCWs and health facilities when TB- infected 
HCWs delay or avoid care, causing increased morbidity 
and mortality and further strain on an overburdened 
health system.24 25 It is thus important to include TB stigma 
when studying the determinants of the willingness to use 
the OHU for TB screening and treatment. In this regard, 
specific attention should be devoted to the contextual 
drivers of (internalised) TB stigma in the hospital setting.

Syndemic
TB and its related stigma among HCWs cannot be studied 
in isolation of the HIV epidemic: the country hosts the 
highest number of people living with HIV (7.7 million) 
of which 4.8 million were on antiretroviral treatment in 
2018.26 In 2018, approximately 60% of new patients with 

TB with a known HIV status were co- infected with HIV,27 
displaying how inextricably intertwined HIV and TB are 
in South Africa. Again, HCWs are not only affected by the 
disease burden of the vast numbers of patients but also by 
the epidemic itself because of the mutually reinforcing 
epidemiology of HIV and TB: estimates of the HIV prev-
alence among South African HCWs range from 11.5% to 
20.0%.28

As a consequence, an investigation into the determi-
nants of the willingness to use the OHU for TB screening 
and treatment among HCWs does not only require 
the incorporation of TB stigma, but also attention to 
the impact of HIV and its associated stigma. The two 
conditions form a ‘deadly duo’29 which effects become 
exacerbated within particular social contexts, in this 
case the hospital setting where the link between TB 
and HIV is visible every day.30 Making sense of how TB 
and HIV interact and influence stigma and behaviour 
requires a lens beyond epidemiology31 : a syndemic 
analytical approach that allows for a consideration of 
the interactions between the environmental (hospital), 
social (stigma) and biological (HIV/TB) factors in this 
vulnerable group of HCWs.32

A syndemic refers to a consequential result of (1) 
overlapping diseases (2) within a particular population, 
(3) aggravated by certain social conditions that worsen 
the overall burden of disease of this group.33 While 
the sociocultural conditions that encapsulate HIV and 
TB have been extensively described, research on the 
TB–HIV co- epidemic has tended to emphasise biolog-
ical disease interactions while neglecting social forces.30 
The interactions between social systems, HIV and TB 
disease, and certain environments34 have thus received 
much less attention than biological interactions. In 
our specific context of the hospital, the primary social 
force is the stigmatisation of both HIV and TB,35 and 
more importantly the evolving interplay between both 
stigmas.

Previous studies have stressed the need to study the 
implications of this syndemic for the stigmatisation of 
TB: Bond and Nyblade stated that TB stigma can no 
longer be thought of, or addressed, separately from HIV 
stigma.36 Patients with TB have emerged as a vulnerable 
group as the co- epidemic—three out of five TB cases 
with a known HIV status are HIV positive37 —renders 
them easy targets of HIV- related stigmatisation. The 
syndemic is thus altering TB stigma, as the co- epidemic 
renders TB not only symbolic, but also symptomatic of 
HIV.36 38–40 The symptoms associated with TB (eg, weight 
loss) are now also symptomatic of HIV. Conversely, 
the negative affects normally associated with HIV (eg, 
immoral behaviour) are—in the context of the co- epi-
demic—being transferred to TB, creating what Daftary 
labels double stigma. In other words, the perceived 
HIV stigmatisation transforms, in the context of the 
syndemic, external TB stigma by colleagues into double 
HIV–TB stigma where TB is ascribed the negative views 
and attitudes of HIV.41
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Constructing a syndemic model
It becomes thus relevant—especially in the hospital 
setting where the co- epidemic is particularly visible—
to see how the link between HIV and TB combined 
with persistent HIV stigmatisation has created the 
above- described double HIV–TB stigma (ie, the 
transfer of negative associations with HIV to TB). In 
line with syndemic theory, we aim to go further: for 
HCWs, who as a distinct social grouping see the inter-
action between TB and HIV in their hospital wards, 
this double stigma may well cause individuals to deny 
the true effects of TB to themselves and others.34 It has 
been suggested that HCWs may have elevated levels of 
internal TB stigma, as well as being more inclined to 
hide their condition, compared with patient popula-
tions16 —all factors which can impede OHU use. As 
a consequence, we not only want to study how the 
HIV–TB co- epidemic is altering the stigmatisation of 
TB through the creation of a double HIV–TB stigma, 
but also how this double stigma increases internal TB 
stigma and decreases the willingness to take up OHU 
services for TB screening and treatment. The syndemic 
thus creates a new type of external TB- related stigma 
(double HIV–TB stigma) which we hypothesise to be 
a key driver of internal TB stigma and a barrier to the 
use of the OHU.

The current paper thus hypothesises that South 
African HCWs are subject of a particular syndemic 
(HIV–TB co- epidemic–HIV stigma–TB stigma) in a 
context where TB is an occupational hazard. We 
explore in which way this syndemic impacts on the 
willingness of HCWs to use the OHU for TB screening 
and treatment. We will do this by constructing a 
structural equation model (depicted in figure 1) in 

which the (1) the perceived stigmatisation of HIV by 
colleagues and (2) the perceived link between the 
diseases (HIV and TB) jointly stimulate the creation 
of (3) a perceived double HIV–TB stigma. We also 
expect that the effect of perceived link between the 
diseases on double HIV–TB stigma is stronger when 
the context stigmatises HIV more (perceived external 
HIV stigma) expressed in the interaction effect in the 
model. This double HIV–TB stigma then pushes the 
(4) internal stigmatisation of TB which in turn leads 

Figure 1 Conceptual model depicting the relationships 
between (1) the perceived HIV stigma by colleagues; (2) the 
perceived link between the diseases (HIV and TB); (3) the 
perceived double HIV–TB stigma by colleague; (4) internal 
TB stigma and (5) the intended use of the occupational 
healthcare unit (OHU) for TB screening and treatment—
including control variables and the hospital context (hospital 
and OHU confidentiality)—the blue oval reflects the hospital 
context. TB, tuberculosis.

Table 1 Sample descriptions (N=820)

n %

Gender

  Male 225 27.5

  Female 593 72.5

Age (mean, SD) 813 43.68 (9.94)

Professional group

  Patient care 415 50.7

  Support staff 404 49.3

HIV knowledge (mean, SD)* 820 6.96 (1.65)

TB knowledge (mean, SD)* 820 7.17 (1.51)

TB confidentiality in OHU

  No or not sure 240 29.3

  Yes 580 70.7

Link between HIV and TB (HIV–TB)

  Item 1 (mean, SD) 820 1.78 (0.76)

  Item 2 (mean, SD) 819 2.14 (0.86)

  Item 3 (mean, SD) 817 2.48 (0.83)

External HIV stigma by colleagues

  Item 1 (mean, SD) 819 2.00 (0.80)

  Item 2 (mean, SD) 819 2.12 (0.83)

  Item 3 (mean, SD) 819 2.00 (0.74)

  Item 4 (mean, SD) 819 2.05 (0.81)

Double HIV–TB stigma by colleagues

  Item 1 (mean, SD) 818 1.97 (0.77)

  Item 2 (mean, SD) 819 1.95 (0.76)

Internal TB stigma

  Item 1 (mean, SD) 820 1.92 (0.80)

  Item 2 (mean, SD) 818 1.86 (0.68)

Intended use of the OHU for TB screening

  No 98 12.0

  Yes 720 88.0

Intended use of the OHU for TB treatment

  No 185 22.6

  Yes 635 77.4

*Scored 1–10.
OHU, occupational healthcare unit; TB, tuberculosis.
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to (5) a lower willingness to employ the OHU for TB 
screening and treatment.

METHODS
Study design and population
The study applied a syndemic approach to study HIV and 
TB stigma in the hospital setting by exploring the base-
line data of a randomised controlled trial (RCT) entitled 
the ‘HIV and Tuberculosis Stigma among Healthcare 
workers Study’ (HaTSaH Study—primary aim: reduce 
HIV and TB stigma among HCWs).42 43

A study sample of 882 HCWs—both clinical staff (446) 
(doctors and nurses) and non- clinical staff (436) (eg, 
messengers, cleaners and administrators)—working in 
eight hospitals in the Free State was randomly drawn 
from the healthcare workforce register (total of 2028 
HCWs across the eight hospitals). Fifteen HCWs refused 
to participate and were replaced by an HCW from the 
same hospital and from the same professional category. 
After obtaining written informed consent from all partic-
ipants, trained field workers provided the participants 

with the standard questionnaires that were completed in a 
self- administered process (data collected January–March 
2016). For the study, six hospitals were included, as two 
lacked an OHU—resulting in a sample size of 820 HCWs.

Measures
The main outcome of the model depicted in figure 1, 
the willingness to use the occupational healthcare unit for TB 
services, was measured with two questions: ‘Would you 
use the occupational healthcare unit (sick bay) for TB 
screening?’ and ‘Would you use the occupational health-
care unit (sick bay) for anti- TB treatment?’ (no/yes). As 
we expect that the co- epidemic—visible in the model in 
the interaction effect (link between HIV and TB×external 
HIV stigma) on double HIV–TB stigma and internal 
TB stigma—can have a different impact on once- off 
screening and 6- month TB treatment, we will test two 
separate models: (1) one for screening and (2) one for 
treatment.

Perceived colleagues’ external stigma towards HIV expresses 
the perceived stigmatisation by colleagues of other 
colleagues—thus assessing the stigmatising climate at 

Table 2 Item analysis and goodness of fit of the measurement model (n=813)

Scales
Standardised 
loadings (λ) P value

Link between HIV and TB (HIV–TB)

  TB is a sign that someone has HIV 0.659 ≤0.001

  Someone with TB has probably also got HIV 0.725 ≤0.001

  TB symptoms make HIV more noticeable 0.527 ≤0.001

External HIV stigma by colleagues

  Some of my coworkers in this hospital look down on healthcare workers who they 
think may be HIV infected

0.694 ≤0.001

  There are healthcare workers who make negative remarks about the health of 
coworkers who are involved in HIV care and treatment

0.669 ≤0.001

  Some healthcare workers who are suspected of having HIV get rejected by others 
in the workplace

0.705 ≤0.001

  Other healthcare workers in this hospital are afraid of catching HIV from colleagues 
who care for HIV‐positive patients

0.697 ≤0.001

Double HIV–TB stigma by colleagues

  People with TB tend to be treated badly because they may have HIV 0.817 ≤0.001

  People are afraid of working together with someone who has TB because they think 
that the person also has HIV

0.864 ≤0.001

Internal TB stigma

  As a healthcare worker, I would feel it was my fault if I was infected with TB 0.410 ≤0.001

  If I was diagnosed with TB, I would feel alone in my workplace 0.667 ≤0.001

Goodness of fit

  RMSEA 0.037

  CFI 0.971

  TLI 0.958

  SRMR 0.028

CFI, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardised Root Mean Squared Residual; TB, 
tuberculosis; TLI, Tucker- Lewis Index.
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the hospital. It was measured by a 4- point Likert scale 
(strongly agree–agree–disagree–strongly disagree) with 
four items (‘Some of my coworkers in this hospital look 
down on healthcare workers who they think may be HIV 
infected’ (item 1); ‘There are healthcare workers who 
make negative remarks about the health of coworkers 
who are involved in HIV care and treatment’ (item 2); 
‘Some healthcare workers who are suspected of having 
HIV get rejected by others in the workplace’ (item 3); and 
‘Other healthcare workers in this hospital are afraid of 
catching HIV from colleagues who care for HIV‐positive 
patients’ (item 4)). This scale was previously validated by 
Wouters et al.44

The perceived link between HIV and TB (HIV–TB) was 
measured by a 4- point Likert scale (strongly agree–agree–
disagree–strongly disagree) with three items (‘TB is a sign 
that someone has HIV’ (item 1); ‘Someone with TB has 
probably also got HIV’ (item 2); and ‘TB symptoms make 
HIV more noticeable’ (item 3)).

Double HIV–TB stigma—indicating the transfer of stigma 
from HIV to TB—was measured by a 4- point Likert scale 

(strongly agree–agree–disagree–strongly disagree) with 
two items, namely ‘People with TB tend to be treated 
badly because they may have HIV’ (item 1) and ‘People 
are afraid of working together with someone who has TB 
because they think that the person also has HIV’ (item 
2). All items were (re)coded so that higher scores would 
denote higher levels of stigma.

Internal TB stigma expresses the stigmatisation of HCWs 
towards themselves if they had TB. It was measured by 
a 4- point Likert scale (strongly agree–agree–disagree–
strongly disagree) with two items, namely ‘As a healthcare 
worker, I would feel it was my fault if I was infected with 
TB’ (item 1) and ‘If I was diagnosed with TB, I would 
feel alone in my workplace’ (item 2)—both scored using 
a 4- point Likert scale. The scale was previously validated 
by Wouters et al.45 All items were (re)coded so that higher 
scores would denote higher levels of stigma.

As we intend to study the syndemic of HIV and TB in the 
hospital setting, two context- related variables are included. 
First, we expect that the perceived confidentiality in the 
OHU is a key aspect in the syndemic—measured by the 
question ‘Do you think that confidentiality about TB is 
maintained in your occupational healthcare unit (sick 
bay)?’. Second, the general hospital context potentially 
shapes the syndemic: we therefore controlled for poten-
tial hospital effects arising from the cluster RCT design.

In order to model social reality as closely as possible, 
a number of control variables are included in our anal-
yses. The survey included a series of sociodemographic 
questions (age and sex). As we expect differences in 
various dependent variables between HCWs with medical 
training (nurses and doctors) and HCWs without any 
formal medical training (clerks, cleaners, administrators, 
etc), this study will also include a measure of the profes-
sional category of the health workforce (medical staff vs 
non- medical staff). In addition, this study includes the 
HIV- related (10 items—total score between 0 and 10) and 
TB- related knowledge (10 items—total score between 0 
and 10) of the healthcare workforce as the literature has 
repeatedly shown a link between knowledge and stigma.46

Analysis
In a recent methodological paper, Tsai stresses the need to 
study the inter- relationships between the different factors 
of a syndemic in an appropriate manner.47 He explicitly 
states that models of serially causal or co- epidemics need 
to be studied using path analysis (structural equation 
modelling (SEM)). SEM (MLR estimator (full informa-
tion with listwise deletion for observed covariates)) is thus 
used to test our syndemic model investigating the impact 
of (1) the perceived HIV stigma by colleagues and (2) 
the perceived link between HIV and TB on (3) double 
HIV–TB stigma, (4) internal TB stigma and eventually 
(5) the willingness to use the OHU for TB screening and 
treatment. In accordance with standard SEM practices, 
we use a two- step approach: (1) a measurement model 
and (2) two- path models for TB screening and TB treat-
ment, respectively.

Figure 2 Outcomes of the structural models explaining the 
willingness to employ the OHU for (A) TB screening and (B) 
TB treatment. All numbers are standardised linear regression 
coefficients except for the arrows pointing to TB screening: 
there are standardised probit regression coefficients.1,2 1Solid 
arrows depict significant relationships, dotted lines depict 
non- significant relationships. 2Only a limited number of 
hospital effects were significant—these are visible in table 3. 
*P≤0.05; **p≤0.01; ***p≤0.001. OHU, occupational healthcare 
unit; TB, tuberculosis.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-045477 on 5 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Wouters E, et al. BMJ Open 2022;12:e045477. doi:10.1136/bmjopen-2020-045477

Open access 

Table 3 Structural model outcomes (minus the hospital effects) (n=803)

Path
TB screening
path coefficient

TB treatment
path coefficient

Standardised linear regression coefficients

Age → Double HIV–TB stigma −0.002 −0.002

Sex → Double HIV–TB stigma −0.048 −0.048

Professional category → Double HIV–TB stigma −0.070 −0.070

Confidentiality → Double HIV–TB stigma −0.082 −0.082

Hospital (hospital 1=reference)   

  Hospital 2 → Double HIV–TB stigma 0.145 0.145

  Hospital 3 → Double HIV–TB stigma 0.063 0.063

  Hospital 4 → Double HIV–TB stigma −0.010 −0.010

  Hospital 5 → Double HIV–TB stigma −0.002 −0.002

  Hospital 6 → Double HIV–TB stigma 0.168 0.168

HIV knowledge → Double HIV–TB stigma 0.038 0.038

TB knowledge → Double HIV–TB stigma −0.133*** −0.133***

External HIV stigma by colleagues (1) → Double HIV–TB stigma 0.345*** 0.400***

Link between HIV and TB (2) → Double HIV–TB stigma 0.399*** 0.345***

Interaction (1)×(2) → Double HIV–TB stigma 0.133** 0.132*

Age → Internal TB stigma 0.002 0.001

Sex → Internal TB stigma 0.223** 0.222*

Professional category → Internal TB stigma 0.071 0.071

Confidentiality → Internal TB stigma −0.082 −0.073

Hospital (hospital 1=reference)   

  Hospital 2 → Internal TB stigma −0.138 −0.136

  Hospital 3 → Internal TB stigma −0.190 −0.192

  Hospital 4 → Internal TB stigma 0.078 0.079

  Hospital 5 → Internal TB stigma −0.224 −0.225

  Hospital 6 → Internal TB stigma 0.372 0.384*

HIV knowledge → Internal TB stigma −0.011 −0.012

TB knowledge → Internal TB stigma −0.039 −0.040

External HIV stigma by colleagues → Internal TB stigma 0.252** 0.268**

Link between HIV and TB → Internal TB stigma 0.165 0.176*

Double HIV–TB stigma → Internal TB stigma 0.421*** 0.426***

Probit coefficients

Age → TB care −0.002 0.012*

Sex → TB care −0.185 −0.171

Professional category → TB care 0.054 0.104

Confidentiality → TB care 0.475*** 0.401***

Hospital (hospital 1=reference)   

  Hospital 2 → TB care 0.385* 0.284*

  Hospital 3 → TB care 0.073 0.153

  Hospital 4 → TB care −0.110 −0.073

  Hospital 5 → TB care 0.022 0.360

  Hospital 6 → TB care 0.506* 0.224

HIV knowledge → TB care 0.051 0.083

Continued
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The full analytical strategy can be found in online 
supplemental appendix 1.

Patient and public involvement
No patient involved.

RESULTS
Sample characteristics
The characteristics of our sample are depicted in table 1. 
Attrition analyses revealed no significant differences 
between the 10 respondents (who missed a response on 
one or more variables) and the rest of the sample on the 
other variables.

Measurement model
The measurement model displays an excellent fit to the 
data, as presented in table 2. All items displayed sufficient 
factor loadings (λ) except for one item of the perceived 
link between HIV and TB having a rather low factor 
loading (λ=0.410). Combined, these findings support the 
fit of the measurement model to the data as well as the 
reliability of these constructs and their indicators.

Structural models
Both structural models—looking at the willingness to 
use the OHU services for (a) TB screening and (b) TB 
treatment (figure 2A,B)—fitted the data well (Compara-
tive Fit Index and Tucker- Lewis Index ≥0.95, Root Mean 
Square Error of Approximation ≤0.06). The models 
without the interaction effects displayed good fit indices 
(table 3), and the interaction effect we added was signif-
icant. In addition, difference testing using the log likeli-
hood demonstrated that the two nested models (with and 
without interaction effect) were significantly different 
and that adding the interaction factor improved the 
model fit significantly.

Double HIV–TB stigma
In line with our hypotheses, we see that (1) the perceived 
link between the diseases (HIV and TB) and (2) the 
perceived stigmatisation of HIV by colleagues are posi-
tively associated with double HIV–TB stigma. In addition, 
the interaction effect between the two latent factors is 

also positively and significantly associated with double 
HIV–TB stigma. In other words, HCWs who know that TB 
and HIV are linked in an environment where colleagues 
stigmatise HIV, are especially inclined to transfer stigma-
tising attitudes from HIV to TB.

Internal TB stigma
The structural models also confirm our hypotheses 
regarding internal TB stigma: (1) the perceived link 
between HIV and TB and (2) the perceived stigmatisation 
of HIV by colleagues and the resulting (3) double HIV–
TB stigma are all positively associated with (4) internal 
TB stigma. When HCWs see the link between HIV and 
TB, see other HCWs stigmatising HIV and thus transfer 
stigmatising attitudes from HIV to TB, they are also more 
inclined to feel lonely and guilty when they would have 
TB.

Willingness to use the OHU for screening/treatment
When looking at our first outcome (table 3), the willing-
ness to use the OHU for TB screening, our hypothesis is 
confirmed. The significant negative association between 
internal TB stigma and the willingness to use the OHU 
signals the negative impact of stigma on healthcare use. 
In addition, the perceived confidentiality of the OHU was 
an important contextual correlate of the willingness to 
use the OHU for TB screening.

The second model (table 3)—looking at willingness to 
use the OHU for TB treatment—similarly demonstrates 
a significant negative association between internal TB 
stigma and the OHU use for TB treatment. Again, the 
perceived confidentiality of the OHU emerged as an 
important contextual factor in the willingness to use the 
OHU.

DISCUSSION
In the context of the protracted TB–HIV co- epidemic, we 
hypothesised that South African HCWs are subject of a 
particular syndemic (HIV–TB co- epidemic–HIV stigma–TB 
stigma) in a context where TB is an occupational hazard. 
In this article, we explored in which way this syndemic 
impacts on the willingness of HCWs to use the OHU for 

Path
TB screening
path coefficient

TB treatment
path coefficient

TB knowledge → TB care 0.051 0.082

Internal TB stigma → TB care −0.216** −0.160**

Test for fit without interaction effect Model Model

RMSEA 0.030 0.029

Comparative Fit Index 0.952 0.955

Tucker- Lewis Index 0.924 0.929

*P≤0.05; **p≤0.01; ***p≤0.001.
RMSEA, Root Mean Square Error of Approximation; TB, tuberculosis.

Table 3 Continued
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TB screening and treatment. This syndemic model was 
tested in line with Tsai’s methodological recommenda-
tions for the study of syndemics.47 It also responds to a 
paucity of conceptual explanations on how structural and 
social forces intersect with different dimensions of stigma 
to produce specific outcomes.48

The study results demonstrate that the co- epidemic, 
producing a clear link between HIV and TB, combined 
with the persistent stigmatisation of HIV, is altering the 
attitudes towards TB (signalled by the occurrence of 
double HIV–TB stigma), where the stigmatising views of 
HIV are transferred to TB. This is in line with previous 
research indicating that—in high HIV- prevalence 
contexts—discriminatory attitudes against HIV are trans-
ferred to individuals with TB.41 49 50 Our model demon-
strated that this syndemic not only leads to higher levels 
of internal TB stigma among HCWs, but also to a lower 
willingness to use the OHU for both TB screening and 
treatment. A principal mechanism in avoiding OHU 
services is stigma and associated fears that confidentiality 
might be breached, leading to others suspecting one of 
being HIV positive.16–19 51 It is important to note that these 
mechanisms were active even though the mean levels of 
stigma in the participating hospitals were not high—indi-
cating that the hospital climate can be affected by a few 
individuals displaying stigmatising attitudes.

There is prevailing consensus that TB/HIV health 
services for HCWs—including routine screening for 
TB—should be integrated into hospital- based OHUs.14 
This is in line with international recommendations, 
particularly the joint WHO–ILO–UNAIDS policy guide-
lines on improving health workers’ access to HIV and TB 
services15 ; the WHO policy on TB infection control in 
healthcare facilities, congregate settings and households; 
and the ILO occupational safety and health convention. 
In South Africa, these directives are supported by the 
Draft National Infection Prevention and Control Policy 
for TB, MDR- TB and XDR- TB and the Occupational 
Health and Safety Act. The ideal of facility- based TB/
HIV OHU services to address the burden of TB among 
HCWs in South Africa is however questioned by our 
results that clearly demonstrate that the syndemic (HIV–
TB co- epidemic–HIV stigma–TB stigma–TB as an occu-
pational hazard), combined with low levels of perceived 
confidentiality, act as significant barriers against the use 
of these services: almost one out of every four HCWs 
did not intend to use the OHU for TB treatment. This 
finding supports previous research that show low rates of 
occupational screening for TB in South African health 
facilities,52–54 that, even when it is offered, it is often not 
taken up by HCWs.18 It is thus clear that evidence- based 
policies and strategies are needed to increase the uptake 
of occupational screening and treatment for TB in South 
African hospitals.

This study had, however, several limitations. First, we 
were unable to make any attributions of causal influ-
ence among the different independent variables and the 
intended healthcare use as the study only used baseline 

data. Second, this study collected data on a random sample 
of HCWs active in the six selected hospitals, irrespective 
of their HIV status or TB history, thus gathering data on 
their healthcare use in the hypothetical case of a TB/HIV 
co- infection. Third, in absence of a validated double HIV/
TB stigma scale, we had to resort to a self- developed two- 
item scale: further research is needed to develop more a 
more elaborate scale to measure this concept. Fourth, it is 
important to note that this study only assessed correlates 
of the willingness to use the OHU for TB services—will-
ingness to use does not always reflect actual use. Fifth, 
the current study only included internalised TB stigma, it 
would also be interesting to investigate the role of other 
forms of TB stigma (enacted, anticipated) in this context. 
Sixth, this study did not explore stigma related to drug- 
resistant TB (MDR- TB and XDR- TB), which is known 
to have distinct and more severe manifestations. Finally, 
further qualitative research is required to understand the 
mechanisms underlying the discovered associations (eg, 
the impact of the co- epidemic on TB stigma).

CONCLUSIONS
Several important insights have emerged from this study, 
with implications for both theory and practice. From 
a theoretical point of view, the empirical testing of the 
conceptual syndemic model pushes our understanding 
of the complex medical and social inter- relationships 
between HIV and TB. The model clearly confirms HIV as 
a ‘syndemic generator’55 which clearly changes the social 
meaning of TB in the hospital context. As indicated above 
however, in- depth qualitative work is required to explain 
the mechanisms underlying these changes. Second, our 
study demonstrated that this syndemic transformation of 
TB has practical implications as it significantly impacted 
the willingness to use TB services. The fact that almost 
one out of every three HCWs were not convinced TB 
confidentiality was maintained in the hospital sick bay 
aggravates the context of distrust surrounding the OHU. 
If policymakers want to stimulate the use of OHU services 
for TB in order to minimise HCW absenteeism and opti-
mise the hospital functioning, there is a clear need to 
fight both HIV and TB stigma as well as ensure OHU 
confidentiality in South African hospitals.19
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