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Stigma is a major determinant of health [1] and a barrier to
ending tuberculosis (TB) globally [2]. It is a complex matter
involving institutional and societal attitudes and personal experience characterized by adverse social judgment either perceived, anticipated, or experienced by people with TB [3].
Perceived stigma in the context of TB refers to one’s perception
of how others may act towards or think about individuals who
have it [4]. A person may also experience antagonistic attitudes
and actions against them, or in other words, discrimination [4],
due to others’ undesirable perceptions of TB. There is growing
recognition that TB stigma interrupts the cascade of TB care
due to its detrimental effect on getting a timely diagnosis, treatment uptake and adherence, and the psychological well-being
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of people affected by TB [5–7]. Therefore, systematically measuring and addressing stigma affecting people with TB should
be a global priority to meet the goal of ending TB by 2030 [2].
Cambodia is one of the 30 high TB-burden countries with
a TB incidence rate of 302 per 100 000 population in 2018 [8].
In Cambodia, TB care is largely provided by the public healthcare sector, where persons diagnosed with TB are registered
and receive treatment. Tuberculosis treatment is available free
of charges within the government health facilities network that
spans across different levels (central, provincial and municipal,
district, and health center) in the country [9]. Tuberculosis
diagnostics services have expanded in the last decade, with
215 microscopy centers and 75 GeneXpert MTB/RIF systems
equipped nationwide [9]. Under the National TB Program
(NTP) structure, the country has achieved a remarkable treatment success rate of 94% [8]. However, approximately 40%
of the cases remain undiagnosed [8]. Missing TB cases or delayed diagnosis is an issue affected by various factors, including
stigma. In Cambodia, TB stigma, rural dwellers, seeking private healthcare, and self-medication before TB diagnosis were
found to be associated with delayed TB diagnosis [10]. The effects of stigma, by and large, on health are deleterious. Other
studies have shown that TB stigma delayed care-seeking,
undermined treatment uptake and adherence, and impacted
TB stigma Cambodia • ofid • 1
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Background. Stigma is a significant barrier to healthcare and a factor that drives the global burden of tuberculosis (TB).
However, there is a scarcity of information on TB stigma in developing countries. We aimed to characterize, measure, and explore
the determinants of TB stigma among people with TB in Cambodia.
Methods. We conducted a mixed-methods study between February and August 2019 using a triangulation convergent design—a
cross-sectional survey (n = 730) and nested in-depth interviews (n = 31) among people with TB. Quantitative data were analyzed
using descriptive statistics and generalized linear regression models. Qualitative transcripts were thematically analyzed.
Results. A total of 56% and 51% of participants experienced self-stigma and perceived stigma by the community, respectively.
We found rural dwellers, knowledge of how TB is transmitted, and knowledge that anybody can get TB were associated with higher
levels of self-stigma and perceived stigma by the community. Higher scores on knowledge of TB symptoms were inversely associated with both self-stigma and community stigma. Thematic analyses revealed accounts of experienced stigma, acts of intentional
distancing and hiding TB diagnosis from others, and feelings of embarrassment and shame.
Conclusions. Tuberculosis stigma was prevalent, suggesting a need for the incorporation of stigma-reduction strategies in the national
TB responses. These strategies should be contextualized and developed through community engagement. Future research should continue
to measure the levels and dimensions of TB stigma among people with TB through behavioral surveillance using standardized tools.
Keywords. community; discrimination; self-perceived; stigma; tuberculosis.

Setting

Data Collection

METHODS
Study Design

We conducted a mixed-method study using a triangulation
convergent design [12]—a cross-sectional survey and a series of
in-depth interviews (IDIs) with people with TB.
Patient Consent Statement

This study was conducted in 12 operational districts (OD) in
Cambodia between February and August 2019. We purposively selected the 12 ODs, where TB active case finding (ACF)
programs were implemented, from the total 194 ODs [13] in
Cambodia. We selected 100 health centers from the total 143
health centers in the 12 ODs and recruited people with TB
using a probability proportional-to-size sampling method
(by the total population each health center serves) without
replacement.
Study Population

In the selected health centers, trained data collectors approached all people with TB identified by the ACF programs
within 1 month of diagnosis either at the health centers or at the
participants’ place of residence (part of the follow-up protocol
for the ACF programs). For the IDIs, we purposively selected
participants from the same cohort based upon maximum variation on these criteria—care-seeking behavior (short delay/
long delay to TB diagnosis), sex (men/women), and residence
(urban/rural). The details of the study population and TB diagnostic criteria have been described elsewhere [14].
Key Variables and Definitions

We measured self- (12 items) and perceived (11 items) stigma
by the community using validated scales developed by Van Rie
et al [15]. The measurements were made on a 4-level Likert
scale (0 to 3), with 0 being “strongly disagree” and 3 being
“strongly agree.” We standardized the scores for both scales to
2 • ofid • Teo et al

Data collectors administered the cross-sectional survey using
a paper-based questionnaire that was pretested with other
people with TB and TB survivors before the implementation.
Participants were reimbursed with US $5 after completing the
questionnaire. We checked the questionnaires for completeness
before entering the data into KoBoToolbox [18]. Any discrepancies that arose during data entry were resolved by revisiting
the questionnaires.
The IDIs were conducted 1:1 by trained interviewers (C.O.,
S.E., and N.S.) at either the health centers or participants’ homes
(on some rare occasions, family members were present during
the interview) in 4 ODs using a semistructured interview
guide. The interviewers were matched with the interviewees
of the same sex. The IDIs were conducted in Khmer, and each
IDI lasted between 30 and 60 minutes. Interviews were audiorecorded, and field notes were taken. Participants received US
$10 for their participation in the IDIs.
Analyses

We described and presented categorical and continuous data
using frequencies and percentages and mean and standard deviation (SD), respectively. In univariate analyses, we compared
variables using paired t test, Student’s t test, and one-way analysis of variance.
We investigated the determinants of self-stigma and
perceived-community stigma using generalized linear regression models. We considered variables with P ≤ .1 in univariate
analyses for inclusion in the models. Beta-coefficients (β coef)
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The National Ethics Committee for Health Research Cambodia
(NECHR) (NECHR reference: 024/NECHR) and National
University of Singapore (NUS) Institutional Review Board
(IRB) (NUS IRB reference: H-19-015) approved the study. We
obtained informed consent from study participants.

50 with higher scores indicating higher stigma. Therefore, the
minimum score was 0, and the maximum score was 50. The
stigma scale used in this study was internally consistent—
Cronbach’s alpha [16] was 0.878 for self-stigma and 0.877 for
community stigma.
We adapted the World Health Organization TB knowledge,
attitude, and practices survey [17] to measure participants’ TB
knowledge level based on 8 questions regarding characteristics,
symptoms of TB, route of transmission, prevention, and treatment of TB. For each symptom correctly identified—a cough
that lasts >3 weeks, hemoptysis, weight loss, fever without a
clear cause that lasts >1 week, chest pain, and fatigue—a score
of 1 was given, and 0 otherwise. The minimum score was 0, and
the maximum possible score was 6, and the total score on the
knowledge of TB symptoms was computed for analyses.
For the IDIs, we developed a semistructured interview guide
that included broader questions related to (1) participants’ experiences with seeking diagnosis and treatment for TB and (2)
the barriers and facilitators in TB care-seeking. The analyses
for this study focused on the segment of the interview in which
participants were asked about perceived and experienced TB
stigma.

the psychological well-being of people affected by TB [5–7].
Stigma might also lead to social isolation among people with
TB, and the effect could be long term [11]. Although biomedical approaches such as TB case detection, treatment, and management have contributed substantially to the country’s fight to
end TB, social determinants of health such as stigma are not
well understood in developing countries. This study aims to (1)
characterize and measure TB stigma and (2) explore the determinants of TB stigma among people with TB in Cambodia.

RESULTS

This study population comprised 730 people with TB with a
mean age of 60.1 years (SD 13.9). Most participants (62.3%)
were residing in a rural setting. The cohort comprised men
(53.2%), those with primary education and lower (84.1%), and
individuals who were married (77.5%) (Table 1).
Cross-Sectional Study

The proportions of respondents who reported that they
agreed or strongly agreed with the 11 statements on perceived stigma by the community and 12 statements on selfstigma were 56% and 51%, respectively. The total scores for
both scales were normally distributed, and study participants
reported higher perceived stigma by the community—mean
score: 26.0 (SD 7.2)—compared with self-stigma—mean
score: 25.1 (SD 7.0) (P = .001). We illustrated participants’ responses to the individual questions in the scales in
Figures 1 and 2. We also illustrated participants’ responses to
the questions in the scales by residence (urban/rural) in the
Supplementary Materials.
We included age, sex, residence (urban/rural), education
levels, ever smoked, and TB knowledge in the multivariate
models (Table 2). Rural residence (β coef 1.58; 95% CI, 0.54–
2.63), having never smoked (β coef 1.63; 95% CI, 0.43–2.84),
and knowledge of how TB is transmitted (β coef 4.33; 95% CI,
2.02–6.63) and that anybody can get TB (β coef 2.42; 95% CI,
0.72–4.12) were associated with higher self-stigma score.
Likewise, we found that rural residence (β coef 1.36; 95%
CI, 0.24–2.48) and knowledge of how TB is transmitted (β coef
2.71; 95% CI, 0.27–5.15) and that anybody can get TB (β coef
2.80; 95% CI, 0.99–4.61) were associated with higher perceived
stigma by the community. The perception that TB is not very serious (β coef −1.75; 95% CI, −2.84 to −0.66) was associated with

lower community stigma score. In addition, in both models,
higher scores on knowledge of TB symptoms were inversely associated with self-stigma (β coef −0.88; 95% CI, −1.24 to −0.52)
and perceived stigma by the community (β coef −0.72; 95% CI,
−1.11 to −0.34), respectively.
In-Depth Interviews

We conducted 31 IDIs with people with TB. Six individuals who
were approached refused to participate due to illness and other
competing priorities. The characteristics of the participants are
provided in Table 3.
Many participants identified both perceived and experienced
stigma at the individual and community levels. There were several reports of participants deliberately distanced by people
around them after their diagnosis, primarily due to the fear of
acquiring the disease.
They discriminate us. When they speak, they faced away,
and they don’t respond. They use a towel or hand to cover
their mouth and nose. Some don’t let us speak near them.”
(IDI19, male, 66yo)
They do not really want to sit near us, and they are afraid
that we will transmit the disease to them.” (IDI12, male,
33yo)
Several participants also reported hiding their diagnosis,
fearing being identified as having TB. The fear stemmed from
perceived disgust, ill-feelings that other people might harbor
against them, and other consequences such as losing jobs.
We are afraid that they will know our illness, and they will
find us disgusting. So, we are afraid.” (IDI19, female, 34yo)
It is hard for me to work. If they are scared of me, they do
not dare to hire me to work.” (IDI21, male, 45yo)
Notably, respondents alluded that in addition to hiding
their diagnosis, they were also blamed for accusing others of
having TB when they tried to encourage presumptive TB to
seek care.
We do not dare to tell [them about their symptoms]. We
say it out of goodwill, but they say we accuse them of TB.”
(IDI19, female, 34yo)
Nonetheless, many participants highlighted that encouragement received from family members and other TB survivors in
the community were pivotal in facilitating care-seeking.
They [TB survivors] got successful treatment, so they told me
[to seek care].” (IDI10, male, 66yo)
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were presented with a 95% confidence interval (CI), and we
considered 2-tailed P < .05 to be significant. Akaike’s information criterion, Bayesian information criterion, and the plots
of residuals were examined to evaluate the best-fitting model.
Statistical analyses were made using STATA 14 (StataCorp LP,
College Station, TX).
We transcribed all IDIs verbatim and translated the transcripts to English for analyses. We applied thematic analyses [19] and developed a codebook of themes based on
the semistructured interview guide using NVIVO 10 (QSR
International). The research team independently coded the
transcripts, and textual references to the structural themes were
retrieved. Themes that emerged were included in the codebook
accordingly. No new themes were derived after 31 interviews,
and data saturation was achieved. Quantitative and qualitative
data were analyzed separately, and the findings were merged for
interpretations [12].

Table 1.

Characteristics of Participants and Reported Self-Stigma and Perceived Stigma by the Community

Self-Stigmaa
Variable
Total study participants

n

%

730

Age, in years, mean (SD)

100.0

Mean (SD)
25.1 (7.0)

Mean (SD)

P Value

26.0 (7.2)

60.1 (13.9)

Age group, in yearsc
18–24

P Value

Perceived Stigma by
the Communityb

.331
26.9 (7.3)

.625

10

1.4

28.0 (6.9)

25–34

33

4.5

23.2 (6.4)

25.0 (6.2)

35–44

54

7.4

24.6 (5.8)

25.6 (6.6)

45–54

125

17.2

25.6 (6.5)

26.9 (7.0)

55–64

207

28.4

24.4 (7.0)

25.4 (7.1)

≥65

300

41.2

25.8 (7.3)

26.2 (7.5)
<.001

Urban

275

37.7

23.9 (6.2)

Rural

455

62.3

25.9 (7.3)

Sex

.041
25.3 (6.0)
26.5 (7.8)

.081

Male

388

53.2

24.7 (7.2)

Female

342

46.8

25.6 (6.6)

Education levelc

.082
25.6 (7.3)
26.5 (7.0)

.030

Primary and lower

610

84.1

25.4 (6.9)

Above primary

115

15.9

23.9 (7.1)

Marital status

.300
26.2 (7.1)
25.4 (7.6)

.500
25.2 (6.8)

.544

Never married

34

4.7

Currently married

566

77.5

25.3 (7.1)

25.8 (7.3)

Divorced/widowed

130

17.8

24.5 (6.5)

26.3 (6.8)

Ever smoked

218

29.9

23.4 (7.1)

Never smoked

512

70.1

25.9 (6.8)

Ever smokedd

28.2 (6.9)

<.001

Alcohol usec,e

.002
24.8 (7.6)
26.6 (7.0)

.002

.006

Nondrinker

514

70.9

25.7 (6.8)

26.5 (7.1)

Drinker

211

29.1

23.9 (7.2)

24.9 (7.3)

Knowledge on TB Symptomsc
Cough that lasts longer than 3 weeks

418

57.4

24.3 (6.9)

<.001

26.4 (6.8)

.122

Hemoptysis

249

34.2

25.1 (7.7)

.837

25.5 (8.1)

.147

Weight loss

574

78.9

24.8 (7.1)

.005

26.0 (7.3)

.596

Fever without clear cause that lasts more than 1 week

247

33.9

23.9 (7.5)

<.001

25.0 (7.3)

.005

Chest pain

360

49.5

24.9 (7.1)

.328

25.3 (7.3)

.006

Ongoing fatigue

279

38.3

24.8 (6.7)

.379

26.1 (7.1)

.916

Yes

642

88.0

25.2 (7.0)

No

88

12.0

24.6 (6.5)

Ever heard of TB

.436

TB is transmitted through the air when a person with TB coughs or sneezesc

.384
26.1 (7.3)
25.4 (6.7)

<.001

Yes

692

95.2

25.3 (6.7)

No

35

4.8

20.5 (9.0)

TB transmission can be prevented by covering mouth and nose when coughing/wear a mask

.009
26.2 (7.2)
23.0 (6.8)

.028

Yes

687

94.4

25.2 (6.8)

No

41

5.6

22.8 (8.1)

Knowledge of who can be infected with TBc

.002
26.3 (7.2)
22.7 (5.0)

.030

Anybody

656

90.4

25.3 (7.0)

Not anybody

70

9.6

23.4 (6.0)

Knowledge of the curability of TB

.003
26.3 (7.2)
23.7 (6.8)

.068

Can be cured

701

96.0

25.0 (7.0)

Not sure if TB can be cured

29

4.0

27.4 (6.1)

Perception of seriousness of TB as a disease

.738
26.1 (7.3)
25.6 (5.6)

.322

.005

Very serious

281

38.6

25.5 (7.1)

27.0 (7.2)

Not very serious

447

61.4

25.0 (6.8)

25.5 (7.1)
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Residence

Table 1. Continued
Perceived Stigma by
the Communityb

Self-Stigmaa
Variable

n

%

Mean (SD)

P Value

Type of TB

Mean (SD)

.858

P Value
.566

Smear negative/clinician diagnosed TB/extrapulmonary TB

446

61.1

25.2 (6.7)

26.2 (6.9)

Bacteriologically confirmed TB

284

38.9

25.1 (7.4)

25.8 (7.6)

Abbreviations: SD, standard deviation; TB, tuberculosis.
a
Evaluated based on the answers from 12 questions, measured on a Likert scale (0 to 3), with 0 being strongly disagree and 3 being strongly agree. Summary score was standardized to 50
with higher scores indicating higher self-stigma. Minimum score is 0 and the maximum score is 50.
b
Evaluated based on the answers from 11 questions, measured on a Likert scale (0 to 3), with 0 being strongly disagree and 3 being strongly agree. Summary score was standardized to 50
with higher scores indicating higher perceived stigma by the community. Minimum score is 0 and the maximum score is 50.
c

Exclude missing values.

d

Ever smoked included current and ex-smokers.
Drinkers reported frequency of alcohol use that ranges from once a month or less to 4 times or more per week. Nondrinkers refer to teetotalers.

My wife said please go to health center, if you don’t go you
will die. My wife explained that I had TB, then she forced me
to [go] health center.” (IDI03, male, 37yo)

When I have the disease, I do not dare to go anywhere to
avoid people feeling bad about us, thinking that we have the
disease and spreading it to everybody.” (IDI13, female, 51yo)

Some respondents also mentioned that they intentionally distanced from others because they were afraid of transmitting TB
to them.

Shame and embarrassment because of TB were also highlighted
by the interviewees. The respondents also felt embarrassed because people around them sidestepped them.

Some people who have TB are afraid to tell others that they have TB because
others may think that they also have AIDS
Some people who have TB are afraid to tell their family that they have TB
Some people who have TB are worried about having AIDS
Some people who have TB are afraid of going to TB clinics because other people may see them there
Some people who have TB feel guilty because their family has the burden of caring for them
Some people who have TB feel guilty for getting TB
because of their smoking, drinking, or other careless behaviors
Some people who have TB feel alone
Some people who have TB are afraid to tell those outside their family that they have TB
Some people who have TB lose friends when they share with them they have TB
Some people who have TB will choose carefully who they tell about having TB
Some people who have TB feel hurt of how others react to knowing they have TB
Some people who have TB keep their distance from others to avoid spreading TB germs

0

20

40

Percent

60

80

Strongly agree

Agree

Disagree

Strongly disagree

100

Figure 1. Participants’ responses to self-stigma. The horizontal axis of the bar showed the percentages of respondents who strongly agreed, agreed, disagreed, and
strongly disagreed with the statements used in the scale to measure self-stigma. AIDS, acquired immune deficiency syndrome; TB, tuberculosis.
TB stigma Cambodia • ofid • 5
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e

Some people prefer not to have those with TB living in their community
Some people think that those with TB are disgusting
If a person has TB, some community members will behave differently towards that
person for the rest of his/her life
Some people try not to touch others with TB
Some people may not want to eat or drink with relatives who have TB
Some people do not want to talk to others with TB

Some people keep their distance from people with TB
Some people feel uncomfortable about being near those with TB
Some people may not want to eat or drink with friends who have TB
Some people do not what those with TB playing with their children

0

20

40

60

80

100

Percent
Strongly agree

Agree

Disagree

Strongly disagree

Figure 2. Participants’ responses to perceived stigma by the community. The horizontal axis of the bar showed the percentages of respondents who strongly agreed,
agreed, disagreed, and strongly disagreed with the statements used in the scale to measure perceived stigma by the community. TB, tuberculosis.

When they [other acquaintances] sit together, I walk in, and
then they walk out immediately. So, we feel embarrassed.”
(IDI12, male, 33yo)

DISCUSSION

In this study, we found more than 50% of people with TB reported self-stigma and perceived stigma by the community. The
prevalence of perceived TB stigma was reported to range between 30% to 60% in several high TB-burden countries [20, 21].
In a study conducted in Vietnam, more than 50% of the study
participants reported fear of being known as people with TB
in the community [22]. Similar findings (both quantitative and
qualitative) on the presence of TB stigma were also reported in
studies conducted in neighboring countries in the region [23–
25]. Some of the variations in prevalence could be attributed
to the different study designs used, data collection tools used,
populations sampled, and the cultural life that differed within
and across communities [21, 26]. Nevertheless, the findings indicated that stigma is a ubiquitous issue among people with TB.
6 • ofid • Teo et al

Our results showed that rural dwellers were associated with
higher stigma. Previous studies have yielded heterogeneous
findings regarding the relationship between residence setting and TB stigma [3, 27, 28], thereby reinforcing the influence of cultural and geographic variations on TB stigma [20,
26]. Furthermore, we found significant associations between
good knowledge of TB—transmission route and that anybody
could get TB—and TB stigma. Qualitatively, IDI participants
indicated that the fear of transmission and acquisition of infection impelled people with TB to avoid others intentionally
and vice versa. In-depth interview participants also further
elaborated on shame, embarrassment, and the ill-perception
of others against people with TB that could have perpetrated
further isolation from other members of the community.
Likewise, embarrassment, social isolation to avoid potential
discrimination by their communities, and self-stigma as a result of fear of onward transmission have been associated with
TB in other settings [26, 29, 30]. These findings are also consistent with the expressions of fear of transmission, perceived
risk, and associations of disease with shame and judgment
highlighted by other stigmatized illnesses such as human
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Some people are afraid of those with TB

Anybody can get TB

−0.52 (−1.56 to 0.51)

Not very serious

.322

.030

<.001

<.001

2.42 (0.72–4.12)

4.33 (2.02–6.63)

−0.88 (−1.24 to −0.52)

3.23 (0.80–5.66)

−0.40 (−0.78 to −0.03)

1.79 (0.65–2.93)

Reference

−0.76 (−2.20 to 0.68)

Reference

1.12 (0.05–2.20)

Reference

0.93 (−0.12 to 1.97)

Reference

0.01 (−0.03 to 0.04)

−1.53 (−2.60 to −0.46)

Reference

.005 2.66 (0.90–4.42)

<.001

<.001

.008

.186

.003

.965

.679

P Value Crude β-coef (95% CI)

.005

.003

.009

.034

.002

.300

.041

.082

.792

−1.75 (−2.84 to −0.66)

Reference

2.80 (0.99–4.61)

2.71 (0.27–5.15)

−0.72 (−1.11 to −0.34)

1.03 (−0.25 to 2.31)

Reference

−0.25 (−1.73 to 1.24)

Reference

1.36 (0.24–2.48)

Reference

0.38 (−0.80 to 1.55)

Reference

−0.01 (−0.05 to 0.03)

.002

.002

.030

<.001

.114

.745

.018

.527

.614

P Value Adjusted β-coef (95% CI) P Value

Perceived Stigma by the Community

Correctly identified TB symptoms—cough that lasts more than 3 weeks, hemoptysis, weight loss, fever without a clear cause that lasts more than 1 week, chest pain, fatigue. Each correct answer is given a score of 1. Minimum score is 0 and the maximum
score is 6 with higher scores indicating good knowledge of TB symptoms.

b

Ever smoked included current and ex-smokers.

Abbreviations: β-coef, beta-coefficient; CI, confidence interval; TB, tuberculosis.

Reference

1.89 (0.18–3.59)

Very serious

Perception of seriousness of TB as a disease

a

−0.75 (−1.11 to −0.39)

1.63 (0.43–2.84)

2.51 (1.42–3.60)

−0.94 (−2.34 to 0.46)
Reference

TB is transmitted through the air when a person with TB coughs or sneezes 4.82 (2.48–7.15)

Knowledge of TB symptoms (total score)b

TB knowledge

Never

Ever

<.001

Reference

Reference

−1.53 (−2.92 to −0.15)

Above primary

Ever smokeda

Reference

1.58 (0.54–2.63)

1.94 (0.90–2.97)
.030

Reference

Reference

−0.02 (−1.13 to 1.08)
<.001

0.90 (−0.11 to 1.91)

0.01 (−0.03 to 0.04)
Reference

Primary and lower

Education

Rural

Urban

Residence

Female

Male

.081

.133

P Value Adjusted β-coef (95% CI)

Self-Stigma

Reference

0.03 (−0.01 to 0.06)

Age, years

Sex

Crude β-coef (95% CI)

Factors Associated With Stigma

Variable

Table 2.
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Table 3.

Characteristics of In-Depth Interviews Participants

Characteristic

Frequency

Age, in years (median, IQR)

56 (45–68)

%

Sex
Male

18

58.1

Female

13

41.9

Residence
Urban

16

51.6

Rural

15

48.4

Abbreviations: IQR, interquartile range.
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immunodeficiency virus (HIV) and acquired immune deficiency syndrome [4].
Despite the effect of stigma on delayed TB diagnosis [7], IDI
participants also reported that encouragements from family
members, friends, and notably TB survivors were instrumental
in facilitating TB care-seeking. One apparent link to the current
TB policy in Cambodia was the implementation of the community directly observed treatment, short-course (C-DOTS).
The C-DOTS was established in the early 2000s, by involving
the communities in providing health education, case-finding,
supporting TB treatment (DOTS services) in the community,
and the members of the community from accessing TB services
[9]. Although our study did not evaluate the effect of C-DOTS
on TB stigma, it reinforced the notion of community mobilization and support in TB care. A separate study on the same population has empirically shown that a TB case-finding strategy
that mobilizes the community to find and refer people presumptive of TB living in the same community has led to early
identification of TB and treatment initiation [14]. Therefore, it
is vital to continue recognizing the roles of the people affected
by TB and rally community-driven approaches in monitoring
and combatting stigma and ending TB.
Notwithstanding the paucity of information on the effectiveness of interventions to reduce TB stigma, approaches to
improve knowledge, change people’s attitude towards TB, and
support people affected by TB have been found to be effective in
reducing TB stigma [31]. Although our study is unable to elucidate the causal pathway of stigma among people with TB in
Cambodia, the findings could inform interventions that are salient and contextualized to the local settings. For instance, good
knowledge of TB that included the cause of the disease, route of
transmission, curability, and symptoms as a whole was inversely
associated with stigma [32]. In this study, we investigated the
elements of TB knowledge separately and found that stigma
was associated with good knowledge of how TB is transmitted
and the risk of acquiring the infection. However, we found that
knowledge of TB symptoms specifically had a negative relationship with TB stigma. Our findings thereby highlighted that
interventions to reduce stigma should include an interplay of
educating the public in identifying TB-related symptoms, the

importance of care-seeking when a person exhibits the symptoms, and how the transmission could be terminated should
an infectious individual be promptly treated. It is also essential to recognize that a ground-up approach, akin to HIV activism, is needed to effect changes in behaviors and practices
that perpetuated TB stigma and discrimination [33]. Personcentered interventions through the empowerment of people
affected by TB focusing at the intrapersonal and community
level have been found to be effective [34]. However, to achieve
and sustain a more significant impact, grassroots initiatives that
emerged should be used to influence and drive organizational
and policy change.
Besides targeting people and communities affected by TB,
the practices of the general population towards people with
TB needs to be improved, especially in the rural areas. As the
internet is gaining traction as the primary source of information in Cambodia [35], public health education messages that
are designed in collaboration with the affected communities
could be disseminated via social media for a quicker and wider
reach. The propagation of public health messages to the general
public could lead to normalization and a broader acceptance of
the affected communities. In the context of HIV, the concept of
normalization and the use of media and social networks had
positively impacted stigma and effected behavior change [36,
37]. However, the use of mass media could be a double-edged
sword whereby inappropriately curated messages disseminated
by the media has been associated with TB stigma [38]. Because
the manifestations of stigma are influenced by cultural contexts,
messages disseminated via the mass media should be appropriately verified and tailored to the local audiences.
To our knowledge, this is the first study to characterize TB
stigma in Cambodia. We adopted the triangulation convergent
design where quantitative and qualitative findings were corroborated within a single study for comprehensiveness. We also
took a community-driven approach to the study by including
community health workers, people with TB, and TB survivors
in designing the study, refining the data collection tools, and
data collection. In the qualitative component, we ensured sex
and urban/rural dwellings-balanced representations for diverse
perspectives. The interviewers were matched with the interviewees by sex to reduce potential bias.
We acknowledged several limitations in this study. The generalizability of our findings was limited, because not all ODs in
Cambodia were included in the sampling frame. However, the
sex ratio and the trends in the proportion of bacteriologically
confirmed TB by age groups [10] were comparable to the most
recent national TB prevalence survey [39]. In comparison with
the cases notified to the NTP in 2018 [40], the age and sex distribution of our sample also reflected a similar trend. We were
unable to verify the representativeness of our sample in comparison with the profile and demographics of other people with
TB at the selected sites. Participants were not systematically

selected based on the level of stigma that they have faced.
Hence, we believe that the impact of selection bias on the outcome of interest is thereby nominal. Nevertheless, the findings
from this study only represented the perspectives of people with
TB and not the general population. The stigma scale that we
used adopted an indirect framing approach and may lead to an
overestimation of the prevalence of stigma [41]. We also did not
measure experienced stigma quantitatively, and incongruity between the perceived and actual experience of stigma could be
present [41]. However, we attempted to elicit accounts of experienced stigma through qualitative IDIs.

In conclusion, we found rural residence, a good knowledge of
how TB is transmitted, and an understanding that anybody
can get TB were associated with TB stigma. The perception
that TB is not very serious and a good knowledge of TB symptoms had inverse relationships with TB stigma. Historically,
attention and investments in TB have prioritized biomedical
models of care [42]. Today, countries, including Cambodia,
have committed to reaching 90% of the key and vulnerable
populations [43] with essential TB services and ending TB
stigma and all forms of discrimination [2]. Therefore, measuring and addressing TB stigma that prevents people from
seeking and accessing care should be prioritized. Based on
this study’s findings, we opined that the knowledge and
awareness of the affected communities and the public on TB
stigma should be constantly shaped using tools relevant to
the current times. It is also important to recognize the role of
community involvement in TB care and support and the potential benefits of community mobilization in stigma reduction. Nevertheless, interventions should be contextualized
to the local setting, and diverse stakeholder groups—people
with TB, healthcare workers, and the general population—
should be engaged. Our study also calls for future research
and action to explore the levels and dimensions of TB stigma
among key populations in different settings through behavioral surveillance using validated and standardized tools,
such as the Stop TB Partnership TB Stigma Assessment [44].
The assessment’s findings will be instrumental in commencing a national and multisectoral dialog in Cambodia on TB
stigma, establishing a national baseline of TB stigma, measuring its trends, monitoring the progress of stigma reduction
interventions, and in realizing Cambodia’s commitment to
end TB stigma by 2022 [43].
Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility
of the authors, so questions or comments should be addressed to the
corresponding author.
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