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Introduction: Tuberculosis (TB) is a curable and preventable infectious disease
that continues to pose a substantial threat to public health. A significant challenge
in treating and managing TB relates to patients’ failure to adhere to TB treatment.
Low adherence is often linked to stigma, which has long been recognized as one
of the critical factors influencing medication adherence and significantly affects
treatment outcomes. Both enacted (external stigma, experiences of unfair treat-
ment from others) and internalized (self-stigma, beliefs in negative messages
become part of how you see yourself) stigma are experienced by persons with TB
(PWTB). This study examined the predictive ability of both enacted and internal-
ized stigma on TB outcomes.

Methods: A total of 90 newly diagnosed PWTB patients who were initiated on
treatment were enrolled from five clinic facilities in the Ekurhuleni District, South
Africa, between February 2022 and March 2023. Self-reported stigma experience
was assessed using the 8-item Stigma Scale for Chronic Illnesses (SSCI-8) admin-
istered individually at enrollment among newly diagnosed participants. TB treat-
ment outcomes were obtained after 6 months of treatment from the patients’
files, which were completed by a facility-registered nurse. Successful treatment
outcomes were defined as patients who were cured or completed treatment.
Bivariate logistic regression models were used to analyze the predictive ability of
enacted and internalized stigma on TB outcomes.

Results: The majority of PWTB (n = 60; 68%) experienced low stigma. A strong,
significant correlation was found between enacted and internalized stigma
(r=10.63; p <0.001). Overall, 76/87 (87%) of PWTB had favorable TB outcomes.
From the bivariate logistic regression models, PWTB who had low internalized
stigma and low enacted stigma were more than 2.6 times likely to have favorable
TB treatment outcomes compared to PWTB with high internalized stigma and
high enacted stigma. Both internalized stigma (OR = 2.6; p = 0.007) and enacted
stigma (OR = 2.9; p = 0.011) odds ratios observed were significant with favorable
TB outcomes.

Conclusion: Although the study found low levels of internalized and enacted
stigma experienced by TB patients, it remains a significant contributing factor to
TB outcomes. Low stigma was associated with favorable TB outcomes among
newly diagnosed TB patients. Therefore, understanding stigma in PWTB is cru-
cial for policy development and interventions aimed at improving TB treatment
outcomes.
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Introduction

Tuberculosis is an infectious disease caused by the bacterium
Mycobacterium tuberculosis, which primarily affects the lungs (pulmo-
nary TB) and other organs (extrapulmonary TB). Although the dis-
ease is curable and preventable, alongside HIV, TB ranks as a leading
cause of death worldwide (World Health Organization, 2023). South
Africa ranks 8th globally in terms of TB cases, accounting for 3.3% of
the total global TB cases (Olivier and Luies, 2023). Although the coun-
try has made some progress in TB control in recent years, it still falls
short of the WHO’s 90% standard for treatment success across all
countries (Stop TB Partnership, 2017). A South African study, which
was conducted to explore the presence of TB stigma within communi-
ties, showed that TB stigma is mainly driven and facilitated by fear of
disease, coupled with an understanding of TB/HIV duality, and mani-
fests as anticipated and internalized stigma. This means that individu-
als were verbally labeled with TB stigma through gossip and visually
through symptomatic identification or when accessing care in either
a TB-specific area in health clinics or through ward-based outreach
teams (DeSanto et al., 2023). In essence, TB has increasingly become
more stigmatized, especially among populations with high rates of TB
and HIV co-infections (Craig et al., 2017) because of its biological,
epidemiological, and social interactions with HIV/AIDS (Bresenham
et al,, 2020). Tuberculosis-related stigma continues to pose a formi-
dable challenge for TB prevention and control (Datiko et al., 2020) and
has been identified as an obstacle to patients seeking medical care and
completing a full course of treatment (Chen et al., 2021). Patients may
not take their medication as prescribed or avoid disclosing their TB
status for fear of being judged, isolated, and rejected by others.
Therefore, higher stigma negatively affects adherence (Pradhan et al.,
2022). Both enacted and internalized stigma are experienced by
people diagnosed with TB. Internalizing stigma may increase the risk
of mental and physical health problems, which can have negative con-
sequences for treatment adherence (Blake Helms et al, 2017).
Feldhaus et al. (2018) found that self-stigmatization has a significant
influence on patients’ medication adherence attitudes. Furthermore,
internalized stigma (self-stigma) is linked to increases in psychologi-
cal distress and poorer quality of life (Cheng et al., 2019; Sarkar et al.,
2019). TB patients’ behavior in response to social discrimination can
contribute to diagnostic delays, non-adherence, and the abandonment
of treatment, which can result in an increased number of multidrug-
resistant tuberculosis cases (Marahatta et al., 2020; de Almeida
Crispim et al., 2017). The impact of TB stigma remains underexplored

Abbreviations: CHC, Community Health Care; DS-TB, Drug-sensitive Tuberculosis;
XDR-TB, Extensively Drug Resistant Tuberculosis; GDP, Gross Domestic Product;
HIV, Human immunodeficiency virus; MDR-TB, Multi-drug Resistant Tuberculosis;
MTB, Mycobacterium tuberculosis; NDoH, National Department of Health; PWTB,
Persons With Tuberculosis; REDCap, Research Electronic Data Capture; SAMRC,
South African Medical Research Council; SSCI-8, Stigma Scale for Chronic Ilinesses
8-item version; TB, Tuberculosis; UP, University of Pretoria; WHO, World Health

Organization.

Frontiers in Psychology

and underappreciated (Bresenham et al., 2020), and more research,
using validated instruments to quantify the impact of stigma on treat-
ment compliance, is needed (Maleche et al., 2017). This study aimed
to examine the predictive ability of enacted and internalized stigma
for TB outcomes using a quantitative research approach.

Materials and methods
Study design, context, and participants

This is an observational (i.e., cohort) study without randomization
or any control. The study was conducted in Ekurhuleni Metropolitan
Municipality, Gauteng Province, South Africa. The City of Ekurhuleni
is one of the most densely populated areas in the country, and accord-
ing to the South African National Strategic Plan for HIV, TB, and STIs
2017-2022, it is one of the districts with very high HIV and TB bur-
dens. The study was conducted with PWTB between February 2022
and March 2023 at five clinic facilities around the Ekurhuleni District.
The selection of these facilities as the research setting was based on the
convenience, availability of TB initiation and patient follow-up ser-
vices, research infrastructure for TB burden, free treatment services,
and the risk of non-adherence/negative treatment outcomes.
Therefore, TB patients who met the following inclusion criteria were
recruited: (1) aged 18 years or above; (2) newly diagnosed drug-sen-
sitive (DS) TB patients (diagnosed at the clinics); (3) diagnosis of
DS-TB (e.g., pulmonary TB): TB was diagnosed and the facility-reg-
istered nurse ruled out MDR/XDR TB; (4) newly diagnosed DS-TB
patients who were initiated on standard TB treatment at the clinics
(based on Xpert ®MTB/RIF results and rifampicin resistance pattern
for current TB episode, smear test results, culture test results, chest
X-ray results, if available); and (5) English proficiency: willing to be
interviewed in English and in-person (multiple languages were also
used to explain complex concepts). Adult patients dually infected with
TB and HIV were excluded from the sample because the investigators
wanted to study TB stigma and not stigma associated with HIV.

Data collection and procedure

The facility-registered nurse assisted the study team with initial
patient recruitment at the clinic until the target sample size was
reached. Before recruitment, the facility-registered nurse was briefed
by the researcher on the exclusion/inclusion criteria for patient
recruitment. Data collection began once a newly diagnosed TB patient
who met the inclusion criteria expressed interest in the study.
Following the registered nurse’s referral, the study team met with the
potential participants and conducted quality checks to ensure the
referred patients met the inclusion criteria. They were provided with
study information and informed consent documentation. Patients
were told that they could withdraw from the study without any nega-
tive consequences to their TB treatment. Participants who agreed to
participate completed a written informed consent document before
data collection commenced. Data collection was conducted in the
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clinics’ consultation rooms. The study used identity barcodes to link
patients to their facility files and to obtain TB outcomes (to which the
facility nurse granted the research team access) after 6 months of
treatment.

The investigator and research assistants assisted 90 patients in
completing the stigma scale individually. To ensure data quality, the
investigator trained the research assistants and piloted the instrument
to identify areas needing attention. The collected data included
sociodemographic and stigma information, as well as overall TB
outcomes.

A structured biographical questionnaire was used to collect
sociodemographic information (gender, age, household characteris-
tics, education level, and employment status), the date of diagnosis,
and the start of treatment. The study team administered the question-
naire, and patients completed it during the first consultation.

The Stigma Scale for Chronic Illnesses 8-item version (Molina et
al., 2013) is designed to measure internalized (three items) and
enacted (five items) stigma experienced by people with neurological
conditions. An example of an item for internalized stigma is: “T felt
embarrassed about my illness”; whereas for enacted stigma an item
reads: “Some people acted as though it was my fault I have this illness”.
The researcher used the SSCI-8 scale for TB because it is classified as
a chronic disease. Each item on the scale is rated on a 5-point Likert
scale ranging from 1 (never) to 5 (always). The study used direct sum
scores which ranged from 8 to 40, with higher scores indicating higher
levels of perceived stigma. The SSCI-8 has shown high internal con-
sistency (Cronbach’ alpha of 0.89) (Molina et al., 2013), although the
scale has not been used in South Africa before, it has been used in TB
populations, one in Kenya (Marangu et al., 2017), and recently in
India (Elavarasi et al., 2024). Study data were collected and managed
using REDCap electronic data capture tools hosted at the South
African Medical Research Council (SAMRC) (Harris et al., 2019;
Harris et al., 2009). REDCap (Research Electronic Data Capture) is a
secure, web-based software platform designed to support data capture
for research studies, providing (1) an intuitive interface for validated
data capture; (2) audit trails for tracking data manipulation and export
procedures; (3) automated export procedures for seamless data down-
loads to standard statistical packages; and (4) procedures for data
integration and interoperability with external sources.

The TB outcomes were interpreted as successful (when a patient
has completed a TB treatment regimen and their outcome is indicated
as cured or completed) or unsuccessful (when the patient’s treatment
outcome is shown as loss to follow-up or treatment failure).
Interpretation of these outcomes was adopted from the National
Tuberculosis Management Guidelines (National Department of
Health, 2014), as shown in Table 1. Treatment outcome was deter-
mined by the facility nurse after 6 months of treatment and docu-
mented in the facility’s files. The research team obtained participants’
TB outcomes from their files.

Statistical analysis

All data analyses were performed using IBM SPSS Statistics ver-
sion 29. Medians and interquartile ranges for continuous data, and the
frequencies and percentages for categorical data (i.e., sociodemo-
graphic information and TB outcome data) were analyzed. Spearman’s
correlation analysis was used to assess correlations between stigma
and overall TB treatment outcome. Bivariate logistic regression analy-
sis was used to analyze the predictive ability of stigma on overall TB
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TABLE 1 Interpretation of overall treatment outcomes.

Outcome Definition

Cure Patient whose baseline smear (or culture) was positive
at the beginning of the treatment and is smear/
culture-negative in the past month of treatment and
on at least one previous occasion at least 30 days prior.

Treatment Patient whose baseline smear (or culture) was positive

completed* at the beginning and has completed treatment but

does not have a negative smear/ culture in the past
month of treatment and on at least one previous
occasion more than 30 days prior. The smear
examination may not have been done or the results

may not be available at the end of treatment.

Treatment failure Patient whose baseline smear (or culture) was positive
and remains or becomes positive again at five months
or later during treatment. This definition excludes
those patients who are diagnosed with RR-TB or

MDR-TB during treatment.

Died Patient who dies for any reason during the course of

TB treatment.

Treatment default Patient whose treatment was interrupted for two

(loss to follow-up) consecutive months or more during the treatment

period.

Transfer out Patient who was referred to a facility in another
district to continue treatment and for whom the

treatment outcome is not known.

*Treatment success indicated by a combination of the patients who were cured and those
who completed treatment.
Source: South African National Department of Health (2014).

treatment outcome. All comparisons were two-tailed, and p < 0.05 was
considered statistically significant.

Results

Demographic and socioeconomic
characteristics

The sample included more males (n = 64: 73.6%) than females
(n =23:26.4%). The age range of the patients was 21 to 82, with a
mean age of 40. The majority of patients were single (n = 59; 68%)
and the socioeconomic status indicated a high unemployment rate
of 58.1% (n = 50). Approximately 40% of patients had completed
matric/Grade 12. Of the 90 patient records, 87 records had treat-
ment outcomes documented. About 87.44% (n = 76) of patients had
successfully completed TB treatment and their outcome results
were indicated as cured (n=22) or completed (n=54).
Unsuccessful TB treatment outcomes accounted for 12.6%
(n = 11)—see Table 2. In the study context, unsuccessful treatment
outcomes were characterized by a combination of lost to follow-up
(n =3), or died (n = 3), or treatment failure (n = 2), or retreatment
(n = 1) and resistant to treatment (n = 2). It is important to note
that 90 patients completed the stigma scale but only 87 were left
after withdrawing transfer out and withdrawal categories to
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TABLE 2 Demographic and socioeconomic characteristics of the sample.
determine adherence. Figure 1 presents the study participants in a

flow diagram. Variables N (%) Overall stigma status*

Stigma scale scores Low High

stigma stigma

The Cronbach’s alpha for stigma was above 0.80 (refer to Table 3)
and well above the ideal benchmark of 0.7 (DeVellis and Thorpe,
2021). Therefore, the items in the scale can be regarded as sufficiently Gender, n (%)
consistent and indicate that the measure is reliable.

(n = 35) (n = 52)

Male 64 (73.6%) 22 (62.9%) 42 (80.8%)
The majority of PWTB (1 = 60; 68%) experienced low stigma on
. . . Female 23 (26.4%) 13(37.1%) 10 (19.2%)
both stigma scales (i.e., range of 8 to 10) on a scale of scores ranging
from 8 to 40. The Spearman’s rho showed a strong positive significant Age
correlation between enacted and internalized stigma (r=0.63; Age range, min and 22-82 21-73
p <0.001), with high levels of enacted stigma associated with high max 21and 82
levels of internalized stigma. The effect explains 39.69% of the total Mean (years) 20 396 108

variation. Figure 2 illustrates this relationship using a scatterplot.

The rank biserial correlation was also used to assess the associa- Marital status, n (%)

tion between stigma and the successful and unsuccessful treatment Married 14 (16.1%) 6(22.9%) 6(11.5%)
groups. Although the unsuccessful treatment group showed slightly Single 59 (67.8%) 18(51.4%) 41(78.9%)
higher median stigma scores, the effect size was negligible (r = 0.094), Living with partner 8 9.2%) 7(20.0%) 1(1.9%)
suggesting that the association between stigma and treatment out-
. . .. . .. Separated 1(1.2%) 1(2.9%) 0(0.0%)
come in this sample was minimal and lacked practical significance.
Figure 3 illustrates this relationship using the boxplots. Divorced 1(1.2%) 0(0.0%) 1(1.9%)
Widowed 4 (4.6%) 1(2.9%) 3(5.8%)

Stigma as a predictor of successful TB

Residential conditions, n (%)
treatment outcome

Brick house on 24(68.6%) 38(73.0%)
d 62 (71.3%
Overall, 76/87 (87%) of PWTB had successful TB outcomes. separate stan (71.3%)
Bivariate logistic regression was used to assess the predictive ability of Shack 18 (20.7%) 7(20.0%) 11(21.2%)
internalized and enacted stigma for overall TB treatment outcome. Hostel 5(5.8%) 2(5.7%) 3(5.8%)
There was a significant association between internalized stigma and Flat 2(23%) 2(5.7%) 0(0.0%)

overall TB treatment outcome (OR 2.61; 95% CI 1.30, 5.23; p = 0.007)

(Table 4). The study found that patients (# = 20) who reported expe- EmRIoYmESEtatasAnie)

riencing low internalized stigma had 2.61 times more chance of having Full-time 14 (11.3%) 7(20.6%) 7(13.5%)
successful TB outcomes. For enacted stigma, the increased likelihood Part-time 10 (11.6%) 3(8.8%) 7(13.5%)
of patients (n = 18) who experienced low enacted stigma was also sig- Self-employed 6 (7.0%) 4(11.8%) 2(3.9%)
nificantly associated with overall TB treatment outcome (OR 2.91; Unemoloved 50 (55.1%) 16(47.1%) 34(65.4%)
nemploye . . K
95% CI 1.28, 6.62; p = 0.011) (Refer to Table 4). The study was able to poy ’ ’ ’
show that patients with low levels of internalized stigma were 2.6 times Retired 6(7.0%) 4(11.8%) 2(3.9%)
more likely to have favorable TB treatment outcomes compared to Highest level of education, n (%)
patients with high internalized stigma. Similarly, patients with low No schooling 8 (9.2%) 0(0.0%) 8(15.4%)
levels of enacted stigma were 2.9 times more likely to have favorable )
| . R Some schooling 2(2.3%) 1(2.9%) 1(1.9%)
TB treatment outcomes compared to patients with high
enacted stigma. Completed primary 4(11.4%) 1(1.9%)
school 5(5.8%)
Completed 2(5.7%) 1(1.9%)
secondary school 3(3.5%)
D ISCuUssion Partially completed 8(22.9%) 22(42.3%)
high school 30 (34.5%)
Tuberculosis stigma remains a barrier to early diagnosis and treat-
. . Matric/Grade 12 35 (40.2%) 18(51.4%) 17(32.7%)
ment completion (Mbuthia et al., 2020). In the context of on-comple-
tion of treatment for TB, patients’ failure to adhere to TB treatment is Certificate/Diploma 3 (3.5%) 25.7%) 1(1.9%)
a major significant challenge that contributes to poor treatment out- Bachelor’s degree 1(1.2%) 0(0.0%) 1(1.9%)

comes (Gashu et al.,, 2021). Medication non-adherence is not only
associated with poorer health outcomes but is one of the most signifi-
cant obstacles to TB control globally (Kvarnstrom et al., 2021;
Gebreweld et al., 2018). Furthermore, Subu et al. (2021) argue that Unsuccessful 11 (12.6%) 3(8.6%) 8(15.4%)

stigma generally leads to negatjve social experiences) such as isolation, *The scale ranges include low, medium, and high stigma. For the analysis, interest was on
low (any score below the total) versus high (scoring a total).

Overall treatment outcome, n (%)

Successful 76 (87.4%) 32(91.4%) 44(84.6%)

rejection, marginalization, and discrimination. Thus, if stigma is
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FIGURE 1
Study participants’ flow diagram.

TABLE 3 Summary of reliability analysis of the stigma scale instrument.

Cronbach’s
alpha score

Number Average
inter-item

correlation

of items

Internal 5 0.4904 0.8279
stigma
Enacted 3 0.5726 0.8008
stigma

related to a health condition, it may affect a person’s illness and treat-
ment course, including access to appropriate and professional medical
treatment (Subu et al., 2021).

Given that stigma emanates from multiple levels outside the indi-
vidual (i.e., family, community, institutions), understanding TB stigma
is essential for improved interventions to minimize its effects
(Mbuthia et al., 2020). The National Strategic Plan for HIV, TB, and
sexually transmitted infections recognizes both HIV-related and
TB-related self-stigma as major public health concerns. As a result, it
aimed to halve both HIV-related and TB-related self-stigma by 2022

Frontiers in Psychology

(National Department of Health, 2017). Evidence suggests that TB
stigma in relation to treatment adherence and completion has been
replete with contradictory results despite using prospective designs
(Yan et al., 2018). A plausible explanation for these contradictions is
the use of unvalidated scales to distinguish between and measure the
different domains of stigma (Bresenham et al., 2020). Thus, additional
quantitative work is warranted to assist stakeholders, such as TB pro-
gram implementers or policymakers, in understanding the magnitude
of stigmas impact in specific settings or distinct subpopulations
(Bresenham et al., 2020). The current findings fill this gap by using a
validated stigma scale that measures both internalized and enacted
stigma experienced by DS-TB patients.

The current findings supported that stigma (both internalized and
enacted) predicted successful treatment outcomes. Patients with low
levels of internalized and enacted stigma were 2.6 and 2.9 times
(respectively) more likely to have successful TB treatment outcomes
compared to patients with high internalized and enacted stigma. The
impact of stigma is confirmed by several studies related to other
chronic illnesses. In a scoping review of health-related stigma outcomes
for high-burden diseases (like TB) in low and middle-income countries
(Kane et al., 2019), stigma was associated with decreased medication
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Boxplot between stigma and TB treatment outcome groups.

TABLE 4 Bivariate logistic regression model between internalized stigma, enacted stigma and overall TB treatment outcome.

Covariate Odds ratio Std. err. z P> |z| 95% Cl
Stigma (internal)
Experienced some internal stigma 2.61 0.93 2.69 0.007 1.30-5.23
Stigma (enacted)
Experienced some enacted stigma ‘ 291 ‘ 1.22 ‘ 2.54 ‘ 0.011 ‘ 1.28-6.62

The predictive ability of internalized stigma and enacted stigma scores on overall TB treatment outcome.

adherence and, among patients with substance use, relapse. Another internalized) among TB patients was high (Chen et al., 2021). There is
study conducted on TB and its determinants in Dalian, Northeast  a growing awareness of the need to address the stigma related to TB
China, showed that stigma (i.e., experienced, anticipated and  (Craig et al,, 2017), since stigma has long been recognized as a factor
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influencing medication adherence (Néfradi et al., 2017). This could be
because patients may not want others, or anybody, to know about their
illness, owing to the fear of being stigmatized. The fear can be so
intense that the patient would prefer not to take medication if there is
a possibility that someone might be watching (Kvarnstrom et al., 2021).

The fear of TB transmission was also identified by Mbuthia et al.
(2020) as a key driver of TB stigma among TB patients in a rural Kenyan
community. Furthermore, TB stigma was represented through patients
being isolated by others, self-isolation, fear of disclosing a TB diagnosis,
association of TB with HIV, and lack of social support (Bresenham et
al,, 2020; Mbuthia et al., 2020). A study conducted by Abdisa et al.
(2020) on self-stigma and medication adherence among patients with
mental illness in South West Ethiopia found that self-stigma was a con-
tributing factor to non-adherence to medication. That non-adherence
contributes to increased healthcare costs (Abdisa et al., 2020).

In the context of South Africa, TB stigma has been investigated
alongside HIV stigma owing to the contextual double burden of dis-
ease (DeSanto et al., 2023; Wouters et al., 2020). Recent statistics from
TB DIAH Project (2024) highlight low levels of TB treatment success
in South Africa (78.97%), but this study reported a success rate of 86%.
This may be due to the low stigma experienced by the study partici-
pants, which, in turn, would not only foster a positive attitude toward
treatment but also promote treatment compliance. DeSanto et al.
(2023) recommended community and individual education cam-
paigns on TB treatment and transmission, as well as training for health
care workers on stigma and stigmatization interventions to prevent
discrimination and protect patient confidentiality.

TB remains a pressing health concern in South Africa. Therefore,
understanding stigma and how it interacts with patient progression
along the TB cascade provides insight into specific groups of patients,
especially those at greater risk for poor TB outcomes. This study sup-
ports the notion of Pradhan et al. (2022) of the urgent need to integrate
mental health services into TB control programs. Based on the study’s
findings, it is recommended that interventions be implemented to
minimize stigma and lower the likelihood of early treatment interrup-
tion. Bresenham et al. (2020) recommend education initiatives to raise
awareness and knowledge of TB treatment, aimed at minimizing social
stigma. It is also recommended that further studies be conducted to
understand how TB stigma functions and influences community per-
ceptions. This information will not only contribute to lessening TB
stigmatization but also improve treatment and retention in care. The
TB program, health professionals, and policymakers are urged to con-
sider the study’s recommendations for overcoming self-stigma to pro-
mote medication adherence among patients with TB disease.

Limitations

A limitation of this study is that the sample of 90 participants
who were receiving TB treatment was a convenience sample and not
representative of all DS-TB patients in the country. The findings can
thus not be generalized. In addition, the study design did not use
randomization and a control group, therefore limiting its ability to
establish a cause-and-effect relationship and increasing the risk of
various biases. The experiences of low stigma may have been influ-
enced by the registered nurses who could have interfered by motivat-
ing participants to take their medication to get better. The SSCI-8,
however, was reliable and showed high internal consistency.
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Conclusion

The study showed that low stigma is associated with favorable TB
outcomes among newly diagnosed TB patients. The measurement of
stigma among TB patients can thus predict successful treatment out-
comes. Taking a proactive approach is key to identifying earlier stigma
experienced by DS-TB patients. Those experiencing stigma can be
supported through interventions aimed at stigma reduction, improved
treatment, and retention in care, ultimately yielding successful treat-
ment outcomes.

The findings of this study can thus be used to design effective
interventions that promote stigma reduction to reduce the probability
of early treatment interruption. In addition, these interventions will
not only help reduce TB stigmatization but also improve treatment
and retention in care. The study thus contributes to understanding
stigma in PWTB for policy development and interventions aimed at
improving TB treatment outcomes.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by University of
Pretoria’s Faculty of Humanities and Health Sciences Ethics Committee
(Ref number: HUM009/0420), National Department of Health (NDoH)
and the provincial Department of Health (NHRD number:
GP_202103_053). The studies were conducted in accordance with the
local legislation and institutional requirements. The participants provided
their written informed consent to participate in this study.

Author contributions

TS-M: Conceptualization, Funding acquisition, Writing -
original draft, Writing - review & editing, Data curation, Formal
analysis, Methodology. MV: Conceptualization, Methodology,
Supervision, Visualization, Writing - review & editing. SM:
Conceptualization, Methodology, Supervision, Visualization,
Writing - review & editing. VM: Conceptualization, Data cura-
tion, Formal analysis, Methodology, Validation, Visualization,
Writing - review & editing.

Funding

The author(s) declared that financial support was received for this
work and/or its publication. The study was wholly funded by the
South African Medical Research Council (SAMRC) TB Platform, the
Office of TB and AIDS and the University of Pretoria (UP) in
South Africa.

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1533804
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Sole-Moloto et al.

Acknowledgments

The authors acknowledge the South African National Department
of Health (NDoH) and the Ekurhuleni District within the Gauteng
Provincial department, under which this study was conducted. The
collaboration with Aurum Institute’s Professor Salome Charalambous
and Israel Rabothata, who managed to donate Wisepill technology
devices for the study and facilitated access to the five clinics in
Ekurhuleni. We also appreciate the commitment and effort of the
research assistants and the facility-registered nurses who assisted with
recruitment and collection of the study data. Last, we are grateful for
the active cooperation of the patients who participated in this study.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

Abdisa, E., Fekadu, G., Girma, S., Shibiru, T., Tilahun, T., Mohamed, H., et al. (2020).
Self-stigma and medication adherence among patients with mental illness treated at
Jimma University medical center, Southwest Ethiopia. Int. ] Ment Health Syst. 14, 56-13.
doi: 10.1186/s13033-020-00391-6

Blake Helms, C., Turan, J. M., Atkins, G., Kempf, M. C,, Clay, O. J., Raper, J. L., et al.
(2017). Interpersonal mechanisms contributing to the association between HIV-related
internalized stigma and medication adherence. AIDS Behav. 21, 238-247. doi: 10.1007/
510461-016-1320-2

Bresenham, D., Kipp, A. M., and Medina-Marino, A. (2020). Quantification and correlates
of tuberculosis stigma along the tuberculosis testing and treatment cascades in South
Africa: a cross-sectional study. Infect. Dis. Poverty 9, 145-113. doi: 10.1186/
540249-020-00762-8

Chen, X, Xu, ], Chen, Y., Wu, R,, Ji, H,, Pan, Y,, et al. (2021). The relationship among
social support, experienced stigma, psychological distress, and quality of life among
tuberculosis patients in China. Sci. Rep. 11:24236. doi: 10.1038/541598-021-03811-w

Cheng, C.-M.,, Chang, C.-C., Wang, J.-D., Chang, K.-C,, Ting, S.-Y., and Lin, C.-Y. (2019).
Negative impacts of self-stigma on the quality of life of patients in methadone mainte-
nance treatment: the mediated roles of psychological distress and social functioning. Int.
J. Environ. Res. Public Health 16:1299. doi: 10.3390/ijerph16071299

Craig, G. M., Daftary, A., Engel, N., O'Driscoll, S., and Ioannaki, A. (2017). Tuberculosis
stigma as a social determinant of health: a systematic mapping review of research in low
incidence countries. Int. . Infect. Dis. 56, 90-100. doi: 10.1016/}.ijid.2016.10.011

Datiko, D. G., Jerene, D., and Suarez, P. (2020). Stigma matters in ending tuberculosis:
nationwide survey of stigma in Ethiopia. BMC Public Health 20:190. doi: 10.1186/
512889-019-7915-6

de Almeida Crispim, J., da Silva, L. M. C., Yamamura, M., Popolin, M. P,, Ramos, A. C.
V., Arroyo, L. H,, et al. (2017). Validity and reliability of the tuberculosis-related stigma
scale version for Brazilian Portuguese. BMC Infect. Dis. 17, 1-8. doi: 10.1186/
512879-017-2615-2

DeSanto, D., Velen, K., Lessells, R., Makgopa, S., Gumede, D., Fielding, K., et al. (2023).
A qualitative exploration into the presence of TB stigmatization across three districts in
South Africa. BMC Public Health 23:504. doi: 10.1186/512889-023-15407-2

DeVellis, R. E, and Thorpe, C. T. (2021). Scale Development: Theory and Applications.
Thousand Oaks, CA: Sage.

Elavarasi, E. A., Smitha, M. C., Manasa, K., and Kruthika, B. N. (2024). Depression and
stigma experience among patients with tuberculosis in urban and rural settings. Indian
J. Tuberc. 71, S171-S177. doi: 10.1016/.ijtb.2023.03.008

Feldhaus, T., Falke, S., Von Gruchalla, L., Maisch, B., Uhlmann, C., Bock, E., et al. (2018).
The impact of self-stigmatization on medication attitude in schizophrenia patients.
Psychiatry Res. 261, 391-399. doi: 10.1016/j.psychres.2018.01.012

Gashu, K. D,, Gelaye, K. A., and Tilahun, B. (2021). Adherence to TB treatment remains
low during continuation phase among adult patients in Northwest Ethiopia. BMC Infect.
Dis. 21:725. doi: 10.1186/512879-021-06428-6

Frontiers in Psychology

10.3389/fpsyg.2026.1533804

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organiza-
tions, or those of the publisher, the editors and the reviewers. Any
product that may be evaluated in this article, or claim that may be
made by its manufacturer, is not guaranteed or endorsed by the
publisher.

Gebreweld, E H., Kifle, M. M., Gebremicheal, E. E., Simel, L. L., Gezae, M. M.,
Ghebreyesus, S. S., et al. (2018). Factors influencing adherence to tuberculosis treatment
in Asmara, Eritrea: a qualitative study. JHPN 37:1. doi: 10.1186/s1043-017-0132-y

Harris, P. A., Taylor, R., Minor, B. L, Elliott, V., Fernandez, M., O'Neal, L., et al. (2019).
The REDCap consortium: building an international community of software platform
partners. J. Biomed. Inform. 95:103208. doi: 10.1016/j.jb1.2019.103208

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., and Conde, J. G. (2009).
Research electronic data capture (REDCap)-a metadata-driven methodology and work-
flow process for providing translational research informatics support. JBI. 42, 377-381.
doi: 10.1016/.jb1.2008.08.010

Kane, J. C., Elafros, M. A., Murray, S. M., Mitchell, E. M., Augustinavicius, J. L.,
Causevic, S., et al. (2019). A scoping review of health-related stigma outcomes for high-
burden diseases in low-and middle-income countries. BMC Med. 17, 1-40. doi: 10.1186/
$12916-019-1250-8

Kvarnstrom, K., Westerholm, A., Airaksinen, M., and Liira, H. (2021). Factors contribut-
ing to medication adherence in patients with a chronic condition: a scoping review of
qualitative research. Pharmaceutics 13:1100. doi: 10.3390/pharmaceutics13071100

Maleche, A, Citro, B., Tisile, P, and Abdullaev, T. (2017). Measuring TB-related stigma.
Int. J. Tuberc. Lung Dis. 21, 4-5. doi: 10.5588/ijtld.17.0581

Marahatta, S. B, Yadav, R. K., Giri, D., Lama, S., Rijal, K. R., Mishra, S. R., et al.
(2020). Barriers in the access, diagnosis and treatment completion for tuberculosis
patients in central and western Nepal: a qualitative study among patients, commu-
nity members and health care workers. PLoS One 15:€0227293. doi: 10.1371/journal.
pone.0227293

Marangu, D., Mwaniki, H., Nduku, S., Maleche-Obimbo, E., Jaoko, W., Babigumira, J.,
etal. (2017). Adapting a stigma scale for assessment of tuberculosis-related stigma among
English/Swahili-speaking patients in an African setting. Stigma Health 2:307. doi:
10.1037/5ah0000056

Mbuthia, G. W,, Nyamogoba, H. D. N,, Chiang, S. S., and McGarvey, S. T. (2020). Burden
of stigma among tuberculosis patients in a pastoralist community in Kenya: a mixed
methods study. PLoS One 15:¢0240457. doi: 10.1371/journal.pone.0240457

Molina, Y., Choi, S. W,, Cella, D., and Rao, D. (2013). The stigma scale for chronic illnesses
8-item version (SSCI-8): development, validation and use across neurological conditions.
Int. J. Behav. Med. 20, 450-460. doi: 10.1007/s12529-012-9243-4

Nafradi, L., Nakamoto, K., and Schulz, P. J. (2017). Is patient empowerment the key to
promote adherence? A systematic review of the relationship between self-efficacy, health
locus of control and medication adherence. PLoS One 12:e0186458. doi: 10.1371/journal.
pone.0186458

National Department of Health (2014). National Tuberculosis Management Guidelines
Pretoria Department of Health. Available online at: https://knowledgehub.health.gov.za/
elibrary/national-tuberculosis-management-guidelines (Accessed November 23, 2025).

National Department of Health (2017). South Africa’s National Strategic Plan for HIV,
TB and STIs 2017-2022 Available online at: https://sanac.org.za/about-sanac/the-
national-strategic-plan/ (Accessed November 23, 2025).

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1533804
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1186/s13033-020-00391-6
https://doi.org/10.1007/s10461-016-1320-2
https://doi.org/10.1007/s10461-016-1320-2
https://doi.org/10.1186/s40249-020-00762-8
https://doi.org/10.1186/s40249-020-00762-8
https://doi.org/10.1038/s41598-021-03811-w
https://doi.org/10.3390/ijerph16071299
https://doi.org/10.1016/j.ijid.2016.10.011
https://doi.org/10.1186/s12889-019-7915-6
https://doi.org/10.1186/s12889-019-7915-6
https://doi.org/10.1186/s12879-017-2615-2
https://doi.org/10.1186/s12879-017-2615-2
https://doi.org/10.1186/s12889-023-15407-2
https://doi.org/10.1016/j.ijtb.2023.03.008
https://doi.org/10.1016/j.psychres.2018.01.012
https://doi.org/10.1186/s12879-021-06428-6
https://doi.org/10.1186/s1043-017-0132-y
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1186/s12916-019-1250-8
https://doi.org/10.1186/s12916-019-1250-8
https://doi.org/10.3390/pharmaceutics13071100
https://doi.org/10.5588/ijtld.17.0581
https://doi.org/10.1371/journal.pone.0227293
https://doi.org/10.1371/journal.pone.0227293
https://doi.org/10.1037/sah0000056
https://doi.org/10.1371/journal.pone.0240457
https://doi.org/10.1007/s12529-012-9243-4
https://doi.org/10.1371/journal.pone.0186458
https://doi.org/10.1371/journal.pone.0186458
https://knowledgehub.health.gov.za/elibrary/national-tuberculosis-management-guidelines
https://knowledgehub.health.gov.za/elibrary/national-tuberculosis-management-guidelines
https://sanac.org.za/about-sanac/the-national-strategic-plan/
https://sanac.org.za/about-sanac/the-national-strategic-plan/

Sole-Moloto et al.

Olivier, C., and Luies, L. (2023). WHO goals and beyond: managing HIV/TB co-infection
in South Africa. SN Compr. Clin. Med. 5:251. doi: 10.1007/542399-023-01568-z

Pradhan, A., Koirala, P, Bhandari, S. S., Dutta, S., Garcia-Grau, P, Sampath, H., et al.
(2022). Internalized and perceived stigma and depression in pulmonary tuberculosis: do
they explain the relationship between drug sensitivity status and adherence? Front. Psych.
13:869647. doi: 10.3389/fpsyt.2022.869647

Sarkar, S., Balhara, Y. P. S., Kumar, S., Saini, V., Kamran, A., Patil, V., et al. (2019).
Internalized stigma among patients with substance use disorders at a tertiary care center
in India. J. Ethn. Subst. Abus. 18, 345-358. doi: 10.1080/15332640.2017.1357158

Stop TB Partnership (2017). Wave 6 digital adherence technology projects [internet].
Available online at: http://stoptb.org/global/awards/tbreach/wave6DAT.asp (Accessed
June 23, 2021)

Subu, M. A., Wati, D. E, Netrida, N., Priscilla, V., Dias, ]. M., Abraham, M. S, et al. (2021).
Types of stigma experienced by patients with mental illness and mental health nurses in

Frontiers in Psychology

09

10.3389/fpsyg.2026.1533804

Indonesia: a qualitative content analysis. Int. J. Ment. Health Syst. 15, 77-12. doi: 10.1186/
513033-021-00502-x

TB DIAH Project (2024). Available online at: https://hub.tbdiah.org/dashboards/coun-
tries/south-africa (Accessed June 8, 2024).

World Health Organization (2023). Global Tuberculosis Report 2020. Geneva: World
Health Organization.

Wouters, E., Sommerland, N., Masquillier, C., Rau, A., Engelbrecht, M., Van
Rensburg, A. J., et al. (2020). Unpacking the dynamics of double stigma: how the HIV-TB
co-epidemic alters TB stigma and its management among healthcare workers. BMC Infect.
Dis. 20:106. doi: 10.1186/s12879-020-4816-3

Yan, S., Zhang, S., Tong, Y., Yin, X., Lu, Z., and Gong, Y. (2018). Nonadherence to antitu-

berculosis medications: the impact of stigma and depressive symptoms. Am. J. Trop. Med.
Hyg. 98, 262-265. doi: 10.4269/ajtmh.17-0383

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1533804
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s42399-023-01568-z
https://doi.org/10.3389/fpsyt.2022.869647
https://doi.org/10.1080/15332640.2017.1357158
http://stoptb.org/global/awards/tbreach/wave6DAT.asp
https://doi.org/10.1186/s13033-021-00502-x
https://doi.org/10.1186/s13033-021-00502-x
https://hub.tbdiah.org/dashboards/countries/south-africa
https://hub.tbdiah.org/dashboards/countries/south-africa
https://doi.org/10.1186/s12879-020-4816-3
https://doi.org/10.4269/ajtmh.17-0383

	Enacted and internalized stigma as predictors of successful treatment outcome among newly diagnosed tuberculosis patients in Gauteng, South Africa
	Introduction
	Materials and methods
	Study design, context, and participants
	Data collection and procedure
	Statistical analysis

	Results
	Demographic and socioeconomic characteristics
	Stigma scale scores
	Stigma as a predictor of successful TB treatment outcome

	Discussion
	Limitations
	Conclusion

	Acknowledgments
	References

