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 1 

Abstract 1 

Workers with tuberculosis (TB) are often stigmatized, negatively impacting their 2 

socioeconomic position, mental health, and TB treatment outcomes. There is a dearth of 3 

validated tools to assess stigma in the worker population. This study aimed to develop and 4 

validate a novel, culturally adapted tool to measure TB-related stigma among workers in 5 

Indonesia. We translated, adapted, applied, and internally validated Van Rie’s TB-Stigma 6 

Scale to the worker population in varying sizes businesses (formal and informal business 7 

sectors) in Indonesia. Psychometric evaluation using exploratory and confirmatory factor 8 

analyses (EFA and CFA) was performed to check the tool's internal consistency and reliability. 9 

The translation and cultural adaptation phases resulted in a final 11-item tool. From 172 10 

participant responses, the EFA found two loading factors relating to responses on isolation and 11 

exclusion from the workplace. The CFA confirmed that the developed model had moderate fit 12 

with R2 values for each item ranging from 0.37 to 0.84. The tool was reliable (Cronbach's alpha 13 

0.869). This validated, consistent and reliable adapted tool is ready to use in larger scale 14 

evaluations of TB-related stigma amongst workers in formal and informal business sectors of 15 

Indonesia to develop strategies to eliminate TB-related stigma from the workplace. 16 

Keywords: Tuberculosis, stigma, worker, tool, validation, Indonesia. 17 

 18 

1. Introduction 19 

Tuberculosis (TB) remains a substantial health problem in Indonesia, with an estimated 20 

845,000 TB cases and 92,000 deaths in 2019 (World Health Organization, 2021). These 21 

figures, together with the high TB incidence in India, contributed to the significant global 22 

increase in TB notifications between 2013 and 2019 (World Health Organization, 2021). The 23 

Indonesian government has committed to reducing TB incidence and mortality by 2030, in line 24 

with the World Health Organization’s 2015 End TB Strategies targets (World Health 25 

Organization, 2015). However, efforts to achieve these targets are still hindered by significant 26 

challenges, including TB-related stigma (Macintyre et al., 2017; Sommerland et al., 2017). 27 

TB-related stigma can negatively affect people’s access to TB services, delay treatment, 28 

worsen treatment outcomes, and increase the likelihood of TB transmission within families and 29 
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 2 

communities (Datiko et al., 2020). In addition, TB-related stigma can also impact upon 30 

people’s work life. About 30% of people with TB in Indonesia who have income-earning jobs, 31 

either in the formal or informal sector, lose their job because of their illness (Fuady et al., 32 

2018). One of the drivers of job and income loss is stigma and discrimination against people 33 

with TB in the workplace. Such stigma can include but is not limited to TB-affected people 34 

having limited opportunities to get promotions, being isolated in the workplace, or being 35 

dismissed because they are perceived to have higher absenteeism and to be less productive, 36 

inefficient, or even burdensome to the enterprise’s finances (International Labor Organization, 37 

2018; World Health Organization, 2003). As a consequence, people with TB who are 38 

stigmatized in their workplace are at risk of facing financial and mental problems, such as 39 

anxiety and depression (Stop TB Partnership, 2019). Therefore, assessing stigma towards 40 

workers with TB is essential to understand TB-related stigma prevalence and determinants in 41 

the workplace and develop stigma-reduction strategies, policies, and legislation. 42 

There have been several tools to assess TB-related stigma (Stop TB Partnership, 2019), but 43 

most are those applied to people with TB, the general population, and healthcare workers who 44 

care for people with TB (Nuttall et al., 2022). Van Rie's TB-Stigma scale is one of the most 45 

used and adapted tools to assess TB-related stigma (Bergman et al., 2021; Van Rie et al., 2008). 46 

(See Appendix – Table S1) The Van Rie scale has two forms covering both community and 47 

patient perspectives toward TB, which address TB-Stigma comprehensively. The items in the 48 

scale can capture the types of stigma: (a) enacted or experienced stigma—the range of 49 

behaviours directly experienced by people with TB, (b) anticipated stigma—fear of negative 50 

behaviour of others towards people, and (c) internalised (or self) stigma—acceptance of 51 

negative stereotypes about people with TB. Identifying these types of stigma guides to finding 52 

key causes of stigma, such as fear of transmission, keeping distance from affected individuals, 53 

and moral values of blame, responsibility, guilt, and punishment) (Stop TB Partnership, 2019; 54 

Van Rie et al., 2008).  55 

To date, there has been no specific tool used to measure stigma towards fellow coworkers in 56 

workplaces and, according to our previous review, no intervention developed to address TB-57 

stigma in this specific population (Nuttall et al., 2022). TB-Stigma in the workplace can 58 

develop in different ways from the stigma development in the general community, even in 59 

healthcare workers' settings. They work in more intense working hours, often in indoor settings, 60 

leading to increased fear of infection, stigmatisation, and discrimination. In addition to the fear 61 
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 3 

of transmission, the stigma in the workplace may develop from a productivity loss perspective. 62 

Some questions asked to the general population, for example, “Some people do not want those 63 

with TB playing with their children”, are irrelevant for workers and need adjustment. For these 64 

reasons, this study aimed to cross-culturally adapt Van Rie’s TB-Stigma Scale in order to 65 

develop and validate a new tool to measure TB-stigma among workers in Indonesia. This study 66 

was a part of our larger work in developing a tool to measure TB-stigma and the psychosocial 67 

impact of TB among people with TB and their households in Indonesia (Fuady et al., 2022). 68 

 69 

2. Materials and Methods 70 

We performed the study in three phases between February and July 2022: Phase 1—71 

Translation, Phase 2—Cross-cultural adaptation, and Phase 3—Psychometric evaluation. We 72 

conducted Phase 1 in two weeks, followed by Phase 2 in three months and Phase 3 in two 73 

months (one-month of data collection and one-month of data analysis). (Figure 1) 74 

2.1. Instrument 75 

There is no tool, questionnaire, or scale to measure TB-stigma among workers in non-76 

healthcare settings. We decided to adapt Van Rie’s Stigma Scale which originally consisted of 77 

two parts: Part A: Community Perspectives towards TB (11 items); and Part B: Patient 78 

Perspectives towards TB (12 items). We used Part A for adaptation and validation in the 79 

general worker population on the assumption that in settings outside of healthcare this 80 

population would be similar to community respondents. Each of the 11 items in Part A of the 81 

Van Rie Stigma Scale has four options: strongly disagree (0), disagree (1), agree (2), and 82 

strongly agree (3) (Van Rie et al., 2008). 83 

--FIGURE 1 HERE-- 84 

2.2. Phase 1: Translation 85 

The original Van Rie’s TB-Stigma scale was translated into Bahasa, the lingua franca of 86 

Indonesia. Two independent researchers (FG, TS) fluent in English and Bahasa with previous 87 

experience in TB research did the translation separately, resulting in two versions of translated 88 

scales. The study team reconciled the two translated versions into one version, which was 89 

consolidated before the back translation. The consolidated version was then translated back to 90 
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 4 

English by a contracted translator who was separate from the project team and did not know 91 

the original version of the tool. The adapted, back-translated English tool was subsequently 92 

reviewed and compared with the original tool by the study team to check for readability and 93 

consistency.  94 

2.3. Phase 2: Cross-cultural adaptation  95 

We adapted the tool to the Indonesian context by (a) inviting local experts to a two-stage panel 96 

meeting and (b) pre-testing the tool prior to deployment. We purposively selected and invited 97 

thirteen experts with diverse but complementary experience: three occupational medicine 98 

specialists, three community medicine specialists, a psychiatrist, a psychologist, two 99 

pulmonologists, the Indonesian National TB Program, and two TB-related non-government 100 

organizations. Ten experts joined the first stage panel meeting. In this meeting, we invited 101 

suggestions from participants on the content and language of the tool in order to be culturally 102 

appropriate to the Indonesian context. Since there was no previous tool specific to the worker 103 

population, experts were invited to suggest additional items or delete items (resulting a Pre-104 

final Tool 1). We invited the same experts to the second panel meeting. In this meeting, six 105 

experts provided further comments or suggestions to the Pre-final Tool 1 to shape the tool (Pre-106 

final Tool 2). All panel expert meetings were recorded, and experts verbally consented at the 107 

beginning of the meetings. 108 

We subsequently further revised the tool and sent to the panel experts to reach a version of the 109 

tool ready for pilot implementation (resulting in a Pilot Tool). We then did a cognitive 110 

debriefing by pre-testing the tool with 20 respondents in three enterprises in formal sector and 111 

one enterprise in informal sector, following the International Society for Pharmacoeconomics 112 

and Outcomes Research (ISPOR) guidance (Wild et al., 2005). The four enterprises were the 113 

enterprises included in this study. For the debriefing, we selected workers from different 114 

divisions of groups than those included in Phase 3. We deployed the tools in two forms but 115 

identical contents: online (developed in the RedCap platform) and paper-based, both of which 116 

were self-administered. We asked the respondents to check whether the statement items were 117 

straightforward, unambiguous, and not misinterpreted. We also asked respondents’ opinions 118 

on the content and language used in the tool and its appropriateness to the Indonesian cultural 119 

context. The study team discussed all inputs from the cognitive debriefing, did proofreading 120 

and finalized the tool for the psychometric evaluation.  121 
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 5 

2.4. Phase 3: Psychometric evaluation. 122 

2.4.1. Participant selection and sample size 123 

For a psychometric evaluation, we first purposefully selected several enterprises in four 124 

provinces: East Java, West Java, Banten and Jakarta. We divided the enterprises into formal 125 

(medium to large size, more than 50 employees, and formally registered with the Ministry of 126 

Investment/Indonesian Investment Coordinating Board) and informal (small size, less than 50 127 

employees, and not formally registered with the Ministry of Investment/Indonesian Investment 128 

Coordinating Board) business sectors. The enterprises in the formal sector were manufacturing, 129 

wholesale and service enterprises. The small enterprises in the informal sector were the home 130 

industry of bag makers, bakers, home chip makers, and local farmers. At each enterprise, we 131 

contacted the human resource department (formal sector) and the owner (informal sector) to 132 

select division(s) or group(s) of workers aged >18 years old. We calculated the sample size 133 

based on the original study's Cronbach's Alpha of 0.9 (Fuady et al., 2022) and assumed a 134 

Cronbach’s Alpha of 0.85 in this study. With an alpha of 5% and power of 80%, we required 135 

at least 146 respondents (Bujang et al., 2018). 136 

We also asked demographic characteristics of respondents, including sex, marital status, 137 

education level, workplace setting (indoor or outdoor), job level (high, middle, low), and their 138 

monthly income according to the Indonesian National Statistics Bureau’s (grouped to three: < 139 

IDR 3.5 million [USD239], IDR 3-7.5 million [USD240-477] and > IDR 7.5 million 140 

[USD478]).  141 

2.4.2. Data collection and statistical analyses 142 

We developed self-administered paper-based and online tools to allow flexibility in data 143 

collection. The online tool was developed using RedCap (--link is hidden for blind review--) 144 

by FAH and AF. All tools were provided with a complete written explanation about the study 145 

and informed consent. Investigator (FAH) answered, clarified, and explained any questions 146 

from respondents regarding the tool.  147 

We deployed an online-based tool to all workers in selected divisions/groups appointed by 148 

enterprise managers. The response rate was evaluated every two days, and if no response had 149 

been received, a same-day online message (i.e., WhatsApp messenger) was sent to remind 150 

invitees to fill out the tool. After seven days, we ended the data collection, assuming that we 151 
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 6 

would not receive responses following three consecutive reminders. For enterprises in which 152 

online-based data collection were not possible, we deployed paper-based tool to the workers. 153 

All responses from the paper-based tool were entered into the RedCap platform (REDCap). All 154 

data were exported to IBM SPSS version 26 for data cleaning, validation, and analyses (IBM 155 

Corp, 2019).  156 

2.4.3. Internal consistency 157 

We performed Exploratory Factor Analysis (EFA) to assess the internal consistency of the tool. 158 

In the Principal Axis Factor analysis, we set a threshold of 0.7 for Kaiser-Meyer-Olkin’s 159 

(KMO) and 0.05 for Bartlett's test values. We followed the analyses with factor analysis by 160 

assessing the Eigenvalues to determine the number of factors or domains. We included factors 161 

with Eigenvalues >1 and contained three or more items with a loading of ≥ 0.4 (Bujang et al., 162 

2018). 163 

We applied a confirmatory factor analysis (CFA) and evaluated the model by calculating Root 164 

Mean Square Error of Approximation (RSMEA), Standardized Root Mean Square Residual 165 

(SRMR), Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI). RSMEA value of less 166 

than 0.05 is considered as fit, while the value of 0.05-0.08 is a reasonable fit. CFI and TFI of 167 

more than 0.90 and SRMR of less than 0.08 were set as thresholds of model fitness. We also 168 

tested the reliability by assessing Cronbach's Alpha, with a Cronbach’s Alpha coefficient of 169 

0.80-0.90 being considered reliable (Bujang et al., 2018). CFA was done using the lavaan 170 

package in R. 171 

2.5. Ethics 172 

This study received ethical approval from (--information is hidden for blind peer review--) We 173 

provided information about the study to all respondents before they provided a consent to join 174 

the study, either by clicking “Agree” in electronic tool or signing in paper-based tool. 175 

2.6. Reporting 176 

Throughout the delivery and reporting of the study, we followed the guidance developed by 177 

ISPOR [17]. 178 

 179 
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 7 

3. Results 180 

3.1. Phase 1: Translation 181 

The study team proposed four main changes in translating and consolidating the tool. First, 182 

changing the subject in all statements, from "some people" to "I" because of the first-person 183 

perspective. In the original tool, people with TB were asked how they perceive the community's 184 

attitude toward them or people with TB. In this study, we asked workers about their attitudes 185 

toward people with TB so that using "I" is more relevant, contextual, and understandable. 186 

Second, we proposed the additional wording "coworkers" to replace "friends". These two 187 

changes reflected different perspectives from the original version—for example, from "Some 188 

people may not want to eat or drink  with friends who have TB" to "I do not want to eat or drink 189 

with coworkers who have TB." Third, we proposed to delete one item, “Some people may not 190 

want to eat or drink with relatives who have TB” because it was not relevant for workers in 191 

their workplaces. Fourth, we proposed two additional items to explore whether people with TB 192 

were stigmatized in the workplace due to the perception that they were detrimental to their 193 

enterprise (see Appendix, Table S2): 194 

1. I think that coworkers with TB have limited capacity to work (Saya berpikir bahwa rekan 195 

kerja lain yang mengalami tuberkulosis memiliki kinerja yang terbatas) 196 

2. I think that coworkers with TB negatively impact the enterprise’s finances (Saya berpikir 197 

bahwa rekan kerja lain yang mengalami tuberkulosis merugikan perusahaan) 198 

These four changes were discussed at the expert panel meetings.  199 

3.2. Phase 2: Cross-cultural adaptation 200 

All proposed changes were agreed upon in the first stage of the expert panel meeting (February 201 

2022). In addition, one item, “I keep my distance from coworkers with TB” (adapted from the 202 

original item of ‘Some people keep their distance from people with TB'), was deleted because 203 

this item was represented by other items about keeping distancing, for example, ‘do not want 204 

to eat or drink with coworkers with TB’, 'feel uncomfortable around coworkers with TB’, and 205 

‘behave differently around coworkers with TB’. This first stage panel meeting resulted in 11 206 

items (Pre-final Tool 1). In the second stage (May 2022), there were no additional or deleted 207 

items, but some suggestions on the use of specific words, for example, changing ‘disgusting’ 208 

to ‘shameful’ and ‘afraid' to ‘worry’ for better understanding (See Appendix, Table S1).  209 
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 8 

In a cognitive debriefing, we deployed the Pilot Tool with 20 respondents representing those 210 

working in formal and informal sectors. All respondents filled in all items in the tool. When 211 

asked about the clarity of the tool, all respondents reported that the items were clearly 212 

understood. However, they suggested a few wording changes to improve the tool's clarity (See 213 

Appendix, Table S1). For the online-based tool, no technical issues (e.g., items not displayed 214 

correctly, missing items, unable to click the answer) were identified. There was no difference 215 

in interpretation between those filling out the online and the paper-based tool. No further 216 

substantial changes were made to the tool after this stage. 217 

3.3. Phase 3: Psychometric evaluation 218 

We received 242 responses from the online tool and 96 responses from the paper-based tool. 219 

Of 242 online responses, 137 (56.6%) decided not to join the study, and 29 (11.9%) did not 220 

complete the tool. All responses from the paper-based tool were complete. Therefore, we 221 

entered 172 responses into the analysis.  222 

Of 172 respondents, most were female (56%), married (68%), low-level staff (55%), worked 223 

in formal sectors (78%) and indoor settings (76%), and had low to moderate monthly income 224 

(< IDR3.5million [USD239], 52.3%) (Table 1). Most of the respondents (78%) were aware of 225 

TB. Thirty respondents had previously known coworkers who had been diagnosed with TB. 226 

Thirty-four respondents recognized that at least one person, either their coworker or someone 227 

outside their workplace, was rejected from their community or workplace due to being 228 

diagnosed with TB.  229 

 230 

Table 1. Respondents’ characteristics (n=172) 231 

Characteristics n % 

Sex 
  

 
Male 72 41.9  
Female 100 58.1 

Marriage status 
  

 
Single 39 22.7  
Married 119 69.2  
Widowed  14 8.1 

Education level 
  

 
No schooling 3 1.7  
Primary schooling 63 36.6 
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 9 

 
High school 66 38.4  
College/University 40 23.3 

Business sectors    
Formal sector 131 198.7  
Informal sector 41 1.2 

Workplace setting 
  

 
Indoor 137 79.7  
Outdoor 35 20.3 

Job level 
  

 
High (Director, Manager) 12 7.0  
Middle (Supervisor) 22 12.8  
Low (Staff, operator) 98 57.0  
N/A (informal sector) 40 23.3 

Monthly income 
  

 
< IDR3.5million (USD239) 90 52.3  
IDR3.5-7.5m (USD240-477) 55 32.0  
> IDR7.5m (USD478) 22 12.8  
Prefer not to say 5 2.9 

Previously diagnosed with TB   

 Yes 6 3.5 

 No 166 96.5 

Experience of coworkers or other people with TB   

Aware of TB 134 77.9 

Has known coworkers with TB 30 17.4 

Recognized people with TB (either coworkers or people 

outside workplace) who were rejected from 

workplace/community 

34 19.8 

 232 

3.4 Internal consistency 233 

EFA of the 11-item adapted stigma tool gave a KMO value of 0.871 and a Bartlett's test value 234 

of 967.295 (p<0.001). Following on from these findings, further analysis identified two loading 235 

factors: isolation (V1, 2, 3, 4, and 5) and exclusion from the workplace (V6, 7, 8, 9, 10, and 236 

11) (Table 2). The tool was reliable, with a Cronbach's alpha of 0.869.  237 

Table 2. Loading factors of each tool item 238 

Items Factor 
 

Mean Cronbach

's Alpha if 

Item 

Deleted 

1 2 
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 10 

V1 I do not want to eat or drink with coworkers 

with TB 

0.553 
 

1.92 0.867 

V2 I feel uncomfortable about being near 

coworkers with TB 

0.766 
 

1.79 0.847 

V3 I do not want to talk to coworkers with TB 0.610 
 

1.42 0.859 

V4 I try not to touch coworkers with TB 0.688 
 

1.62 0.852 

V5 I am worried about being infected by a 

coworker with TB 

0.666 
 

1.98 0.854 

V6 I would behave differently towards 

coworkers with TB  

 
0.464 1.15 0.861 

V7 I do not want someone with TB working in 

my department/division/working room 

0.510 0.538 1.61 0.849 

V8 I think that a coworker with TB should be 

ashamed 

0.422 0.466 1.31 0.857 

V9 I think that a coworker with TB should be 

fired from his/her position  

 
0.469 1.03 0.865 

V10 I think that a coworker with TB has a more 

limited capacity to work than a coworker without 

TB 

 
0.71 1.44 0.865 

V11 I think that coworkers with TB can 

negatively impact the enterprise/workplace 

 
0.72 1.17 0.859 

Overall Cronbach’s Alpha    0.869 

In the CFA, we found that the scaled (robust) chi-square for our model was X2(pdf) = 105.58 239 

(43), which was statistically significant (p<0.05, Figure 2). The RMSEA value was 0.092, 240 

indicating that the model was reasonably fit, and we continued to further analysis. The SRMR 241 

was 0.061, with CFI of 0.910 and TLI of 0.885, showing the model was a reasonable fit. The 242 

R2 values for each item ranged from 0.37 to 0.84.  243 

--FIGURE 2 HERE-- 244 

4. Discussion 245 

We culturally adapted Van Rie’s TB-Stigma Scale to develop a new TB-stigma tool to be 246 

applied to the worker population in Indonesia. The tool was considered comprehensive, had 247 

good content validity and internal consistency, and included some adapted and additional items 248 

relevant to the worker population. 249 

This is the first tool developed to measure TB-Stigma among the non-healthcare worker 250 

population. This suggests that, despite people with TB anecdotally reporting stigmatization and 251 

discrimination in the workplace (Islam et al., 2015; Thu et al., 2012), such stigma is rarely 252 
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measured and related legislation to protect workers with TB or symptoms of TB remains a 253 

neglected area (Stop TB Partnership, 2019). Two previous studies developed tools to measure 254 

TB-related stigma specific to healthcare workers in other countries (Sommerland et al., 2020; 255 

Wu et al., 2009). Some items used in these tools are similar to those used in the newly adapted 256 

tool. For example, "I do not want to work together with coworkers who have tuberculosis", "I 257 

am afraid of coworkers with tuberculosis", and "I do not want to eat or drink in the same room 258 

as a coworker who has tuberculosis” (Wouters et al., 2017; Wouters et al., 2016) However, our 259 

tool was more comprehensive and was shown to have better consistency and validation. 260 

Adaptation and validation of the tool followed the ISPOR’s guidelines for adapting a tool to a 261 

new context. The experts involved in this study were medical specialists, psychologists, and 262 

professionals who work with people with TB, all of whom were well-informed on how stigma 263 

can develop in workplaces. Their involvement, alongside the participation of both formal and 264 

informal sector workers, also helped to refine the tool by formulating appropriate item wording 265 

from multiple diverse perspectives, adding, and deleting items to be more relevant to the 266 

context, and ensuring that every statement was understandable for the target population.  267 

In adapting to a new context and population, we decided to ask the respondents items to 268 

consider in the first person “I” as opposed to third person "some people". Using the third 269 

person’s perspective is generally applied to ask sensitive questions. In this context, besides 270 

improving the respondents' understanding of the statement, it was vital to capture their personal 271 

perceptions towards people with TB. We also replaced ‘people with TB’ with ‘coworkers with 272 

TB’ to highlight that the stigma being assessed was towards their coworkers.  273 

The EFA showed two main factors running throughout the 11 items: isolation and exclusion 274 

from the workplace. These two factors are similar and may even intersect. However, isolation 275 

indicates perception and attitudes towards coworkers with TB who continue to work in the 276 

workplace. Conversely, exclusion from the workplace is a perception that coworkers with TB 277 

negatively impact the workplace and, therefore, should be excluded.  278 

These two factors are helpful in identifying the roots of TB-Stigma in working place and how 279 

to tackle it. Isolation may be closely related to the misconception of TB development, spread, 280 

infection, and risk. Therefore, improving TB-related knowledge would significantly reduce 281 

TB-Stigma when the TB-related scores in this factor are high. Exclusion from the workplace 282 

may be related misconception of to the effects of TB. Workers with TB, especially those 283 
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seeking care, may have impaired health, higher absenteism, and, therefore, may be assumed to 284 

be less productive or even costly for the enterprise. Enterprise managers may also not 285 

understand that people with pulmonary TB are generally non-infectious after 14 days of 286 

appropriate anti-TB therapy and therefore should be able to return to work after proper 287 

assessment. When the score is high for this ‘isolation’ factor, improving the perception of TB 288 

early detection, prompt treatment, evaluation, and enabling non-punitive sick leave is essential, 289 

particularly for those in a high-level position in the enterprise. Stronger legislation and social 290 

protection for those living with TB are also imperative to protect them from unnecessary job 291 

and income loss.    292 

Two statements were added to this tool to capture exclusion from the workplace, “I think that 293 

coworkers with TB have limited capacity to work” and “I think that coworkers with TB 294 

negatively impact the enterprise’s finances”. These statements showed relatively high loading 295 

factor values and were shown to be valid, internally consistent, reliable, and contributed to the 296 

overall internal consistency and reliability of the tool. These statements are also critical since 297 

TB-Stigma related to these statements can create health inequality for the stigmatized group. 298 

TB-Stigma, in this case, tends to keep people away (disease avoidance). In the workplace, 299 

stigmatization from the more powerful group (superintendent, manager, owner) to the less 300 

powerful group will create inequality in socioeconomic and health (Hatzenbuehler et al., 2013). 301 

Despite the valuable findings, this study has several limitations. First, the respondents were 302 

those working on Java Island, which is characterised as a densely populated urban area with 303 

good access to information, including online information. The tool may not be generalizable 304 

to other areas including rural regions. Indonesia also has a wide variety of cultures that may 305 

affect the interpretation of question items and findings. Therefore, the items will need to be 306 

reviewed and refined prior to any wider implementation. Checking the wording and verifying 307 

the understanding of the statements among target respondents would help to optimize 308 

consistent and valid responses in future deployment. Second, the participation bias resulting 309 

from the high rejection rate among respondents receiving online tools may underestimate or 310 

overestimate the findings. Almost all respondents rejecting to join the study left the tool on its 311 

first page. We did not provide questions to explore the reasons for rejection, which can also be 312 

ethically problematic data to collect. Third, the proportion of respondents from the high-level 313 

position was low. Although we could assess the stigma related to exclusion from the workplace, 314 

Jo
urn

al 
Pre-

pro
of



 13 

it may not necessarily capture such stigma among males and those in a high-level position, who 315 

have more power to decide workers' employment status (Islam et al., 2015).  316 

5. Conclusions 317 

We successfully adapted Van Rie’s TB-Stigma Scale into a tool to measure TB-Stigma 318 

amongst working people in Indonesia. The adapted tool is valid, internally consistent, reliable, 319 

and ready for wider external validation among workers in both formal and informal business 320 

sectors in Indonesia and beyond. Our identification of isolation and exclusion from the 321 

workplace as two significant loading factors may support the design and development of 322 

interventions, policies, and legislation to address the root causes of TB-Stigma in the 323 

workplace.  324 
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Figures 394 

Figure 1. Flow of adaptation and validation process of the tool. 395 

 396 

Figure 2. Confirmatory Factor Analysis of the tool. 397 

F: loading factors; V: tool’s item; GFI: goodness-of-fit index; AGFI: adjusted GFI; RMSEA: 398 

root mean square error of approximation; NNFI (TLI): non-normed fit index (Tucker Lewis 399 

index); CFI: comparative fit index; LF: covariance between factors; R: variance indicating 400 

magnitude of relationship of items to factor; R2: percentage of variance of each item explained 401 

by factor; 1-R2: percentage of variance of each item not explained by factor. 402 

 403 
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Appendix  404 

Table S1. Original TB-Stigma Scale by Van Rie et al. (2008) 405 

Tuberculosis-related stigma scale items 

I. Community perspectives toward tuberculosis     

Instructions: From now on, I shall read the statements, which explain about how your community feels towards people with TB. After I read 

each statement, please answer whether you agree or disagree that such events occur in your community. If you agree, I will ask how you agree, 

agree or strongly agree. If you disagree, I will ask how you disagree, disagree or strongly disagree. You can refuse to answer any questions that 

make you feel uncomfortable. 

Items 
Strongly 

Disagree 
Disagree Agree 

Strongly 

Agree 

1. Some people prefer not to have those with TB living in their community    

2. Some people keep their distance from people with TB    

3. Some people think that those with TB are disgusting    

4. Some people feel uncomfortable about being near those with TB    

5. Some people do not want those with TB playing with their children    

6. Some people do not want to talk to others with TB    

7. If a person has TB, some community members will behave differently towards that person 

for the rest of his/her life 
   

8. Some people may not want to eat or drink with friends who have TB    

9. Some people try not to touch others with TB    

10.Some people may not want to eat or drink with relatives who have TB    

11.Some people are afraid of those with TB    

II. Patient perspectives toward tuberculosis     

Instructions: From now on, I shall read the statements, which explain about how people with TB feel. After I read each statement, please 

answer whether you agree or disagree that TB patients in your community feel like that. If you agree, I will ask how you agree, agree or 

strongly agree. If you disagree, I will ask how you disagree, disagree or strongly disagree. You can refuse to answer any questions that make 

you feel uncomfortable. 

Items 
Strongly 
Disagree 

Disagree Agree 
Strongly 

Agree 

1. Some people who have TB feel guilty because their family has the burden of caring for 

them 
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2. Some people who have TB keep their distance from others to avoid spreading TB germs    

3. Some people who have TB feel alone    

4. Some people who have TB feel hurt of how others react to knowing they have TB    

5. Some people who have TB lose friends when they share with them they have TB    

6. Some people who have TB are worried about having AIDS    

7. Some people who have TB are afraid to tell those outside their family that they have TB    

8. Some people who have TB will choose carefully who they tell about having TB    

9. Some people who have TB are afraid of going to TB clinics because other people may see 

them there 
   

10.Some people who have TB are afraid to tell their family that they have TB    

11.Some people who have TB are afraid to tell others that they have TB because others may 

think that they also have AIDS 
   

12.Some people who have TB feel guilty for getting TB because of their smoking, drinking, or 

other careless behaviors 
   

 406 

  407 
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Table S2.Transcultural Adaptation and Modification of the TB-Stigma Tool 408 

No Original Version Tool Draft 1 Pre-final Tool 1 Pre-final Tool 2 Pilot Tool  

1 Some people may not 

want to eat or drink with 

friends who have TB 

Saya tidak ingin makan 

atau minum dengan rekan 

kerja yang mengalami 

tuberkulosis 

Saya tidak mau makan 

atau minum bersama 

dengan rekan kerja lain 

yang mengalami 

tuberkulosis / TB / TBC 

Saya tidak berkenan 

makan atau minum 

bersama dengan rekan 

kerja lain yang 

mengalami tuberkulosis / 

TB / TBC 

Saya tidak berkenan 

makan atau minum 

bersama dengan rekan 

kerja lain yang 

mengalami tuberkulosis / 

TB / TBC 

2 Some people feel 

uncomfortable about 

being near those with 

TB 

Saya merasa tidak 

nyaman berdekatan 

dengan rekan kerja yang 

mengalami tuberkulosis 

Saya merasa tidak nyaman 

berdekatan dengan rekan 

kerja lain yang mengalami 

tuberkulosis / TB / TBC 

Saya merasa tidak 

nyaman berdekatan 

dengan rekan kerja lain 

yang mengalami 

tuberkulosis / TB / TBC 

Saya merasa tidak 

nyaman berdekatan 

dengan rekan kerja lain 

yang mengalami 

tuberkulosis / TB / TBC 

3 If a person has TB, some 

community members 

will behave differently 

towards that person for 

the rest of his ⁄ her life 

Jika rekan kerja di tempat 

kerja saya mengalami 

tuberkulosis, saya akan 

berperilaku berbeda 

terhadapnya di tempat 

kerja dibandingkan 

sebelumnya 

Jika rekan kerja di tempat 

kerja saya mengalami 

tuberkulosis / TB / TBC, 

saya akan bersikap 

berbeda terhadap orang 

tersebut dibandingkan 

sebelumnya. 

Saya akan bersikap 

berbeda pada rekan 

kerja yang di diagnosis 

tuberkulosis/ TB/ TBC 

Saya akan bersikap 

berbeda pada rekan kerja 

yang di diagnosis 

tuberkulosis / TB / TBC 

 

4 Some people do not 

want those with TB 

playing with their 

children 

Saya tidak ingin 

seseorang yang 

mengalami tuberkulosis 

bekerja atau ditempatkan 

di departemen atau divisi 

saya 

Saya tidak mau ada 

seseorang yang mengalami 

tuberkulosis / TB / TBC 

bekerja atau ditempatkan 

di departemen atau divisi 

saya 

Saya tidak mau ada 

seseorang yang 

mengalami tuberkulosis / 

TB / TBC bekerja atau 

ditempatkan di 

departemen atau divisi 

saya 

Saya tidak mau ada 

seseorang yang 

mengalami tuberkulosis / 

TB / TBC bekerja atau 

ditempatkan di 

departemen / divisi / 

ruang kerja saya 

5 Some people keep their 

distance from    people 

with TB 

Saya menjaga jarak 

dengan orang yang 

mengalami tuberkulosis 

di tempat kerja 

This statement is deleted 

because other statement has 

already captured any signs 

of distancing.  

- - 
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6 Some people think that 

those with TB are 

disgusting 

Saya berpikir bahwa 

rekan kerja yang 

mengalami tuberkulosis 

itu menjijikkan 

Menurut saya, rekan kerja 

yang mengalami 

tuberkulosis / TB / TBC itu 

menjijikkan 

Menurut saya, rekan 

kerja yang mengalami 

tuberkulosis / TB / TBC 

itu aib atau hal yang 

memalukan 

Menurut saya, rekan 

kerja yang mengalami 

tuberkulosis / TB / TBC 

itu aib atau hal yang 

memalukan 

7 Some people do not 

want to talk to others 

with TB 

Saya tidak ingin 

berbicara dengan rekan 

kerja yang mengalami 

tuberkulosis 

Saya tidak mau berbicara 

dengan rekan kerja yang 

mengalami tuberkulosis / 

TB / TBC 

Saya tidak berkenan 

berbicara dengan rekan 

kerja yang mengalami 

tuberkulosis / TB / TBC 

Saya tidak berkenan 

berbicara dengan rekan 

kerja yang mengalami 

tuberkulosis / TB / TBC 

8 Some people are afraid 

of those with TB 

Saya takut terhadap 

rekan kerja yang 

mengalami tuberkulosis 

Saya takut tertular dengan 

rekan kerja lain yang 

mengalami tuberkulosis / 

TB / TBC 

Saya khawatir tertular 

dengan rekan kerja lain 

yang mengalami 

tuberkulosis / TB / TBC 

Saya khawatir tertular 

dengan rekan kerja lain 

yang mengalami 

tuberkulosis / TB / TBC 

9 Some people try not to 

touch others with TB 

Saya berusaha tidak 

bersentuhan dengan 

rekan kerja yang 

mengalami tuberkulosis 

Saya berusaha tidak 

bersentuhan dengan rekan 

kerja lain yang mengalami 

tuberkulosis / TB / TBC 

Saya berusaha tidak 

bersentuhan dengan 

rekan kerja lain yang 

mengalami tuberkulosis / 

TB / TBC 

Saya berusaha tidak 

bersentuhan dengan 

rekan kerja lain yang 

mengalami tuberkulosis / 

TB / TBC 

10 Some people may not 

want to eat or drink with 

relatives who have TB 

Not relevant in working 

place 

- - - 

11 Some people prefer not 

to have those with  TB 

living in their 

community 

Saya berpikir bahwa 

rekan kerja yang 

mengalami tuberkulosis 

harus diberhentikan dari 

pekerjaannya 

Menurut saya, rekan kerja 

lain yang mengalami 

tuberkulosis / TB / TBC 

harus dipecat dari 

pekerjaannya 

Menurut saya, rekan 

kerja lain yang 

mengalami tuberkulosis / 

TB / TBC sebaiknya 

diberhentikan dari 

pekerjaannya 

Menurut saya, rekan 

kerja lain yang 

mengalami tuberkulosis / 

TB / TBC sebaiknya 

diberhentikan dari 

pekerjaannya 

Added items: 

12  Saya berpikir bahwa 

rekan kerja lain yang 

mengalami tuberkulosis 

Saya berpikir bahwa rekan 

kerja lain yang mengalami 

tuberkulosis / TB / TBC 

Saya berpendapat bahwa 

rekan kerja lain yang 

mengalami tuberkulosis / 

Saya berpendapat bahwa 

rekan kerja lain yang 

mengalami tuberkulosis / 
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memiliki kinerja yang 

terbatas 

akan memiliki kemampuan 

kerja yang terbatas. 

TB / TBC akan memiliki 

kemampuan kerja yang 

terbatas. 

TB / TBC pasti akan 

memiliki kemampuan 

kerja yang terbatas. 

13  Saya berpikir bahwa 

rekan kerja lain yang 

mengalami tuberkulosis 

merugikan perusahaan 

Saya berpikir bahwa rekan 

kerja lain yang mengalami 

tuberkulosis / TB / TBC 

dapat merugikan 

perusahaan 

Saya berpendapat bahwa 

rekan kerja lain yang 

mengalami tuberkulosis / 

TB / TBC dapat 

merugikan perusahaan 

Saya berpendapat bahwa 

rekan kerja lain yang 

mengalami tuberkulosis / 

TB / TBC dapat 

merugikan perusahaan / 

tempat kerja 

 409 
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Highlights 

• This is the first tool to measure stigma towards people with tuberculosis, developed for 

the general worker population. 

• The tool was adapted from Van Rie’s TB Stigma Scale with some adjustments and 

additional statements relevant to the worker population.  

• The tool is valid, consistent, reliable, and ready to use in larger-scale evaluations of TB-

related stigma amongst workers in formal and informal business sectors of Indonesia. It 

can be translated and culturally adapted to other settings or countries. 
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