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Background: As future health workers, medical students’ attitudes towards tuberculosis (TB) patients can impact TB control. 
However, in China, there is a lack of well-quantified assessment regarding the stigma among medical students towards TB patients. 
Therefore, this study aimed to validate the Chinese version of the Tuberculosis related-Stigma Scale (TSS) in medical students and to 
apply the scale to measure stigma and its determinants.
Methods: A total of 1035 eligible medical students participated in the cross-sectional questionnaire. Exploratory factor analyses 
(EFA) and confirmatory factor analyses (CFA) were first conducted to test Chinese version of the TSS construct validity, and then 
internal consistency was assessed using Cronbach’s α. Finally, multiple linear regression analyses were conducted to identify 
predictors of stigma.
Results: EFA extracted two factors (“Social distance” and “Exclusionary sentiments”). The CFA further confirmed the two-factor 
construct. The internal consistency, convergent and divergent validity of the adapted Chinese version of the TSS was acceptable. 
Furthermore, Whether one has received TB health education and whether know a person with TB are associated with all dimensions of 
TB stigma, while differences in sex and place of residence play different roles in influencing the different dimensions of stigma.
Conclusion: The adapted Chinese version of the TSS can be used to assess the level of stigma among medical students in China 
towards tuberculosis patients. When implementing future interventions to reduce stigma associated with TB, special attention should 
be given to medical students from urban areas, of male gender, who have not received TB health education, and no know a person with 
TB. However, these two dimensions (“Social distance” and “Exclusionary sentiments”) are impacted by different determinants and 
should therefore be addressed separately when designing, implementing, and evaluating measures to reduce stigma.
Keywords: tuberculosis related-stigma scale, medical student, psychometrics, determinants

Introduction
Tuberculosis(TB) is an infectious disease with a significantly high global mortality rate. In 2022, an estimated 
10.6 million individuals fell ill and 1.6 million died due to TB worldwide.1 The majority of TB cases occur in less 
developed and developing countries, particularly in China. Although China has made progress in TB control in recent 
years, it still bears one of the highest burdens of TB and multidrug-resistant TB globally, with nearly 900,000 new cases 
of TB reported each year.2–4 Additionally, China accounts for approximately 12,000 new cases of Multidrug-resistant 
tuberculosis (MDR-TB) annually, representing 24% of the global MDR-TB cases.5 According to the latest national TB 
epidemiological survey in China, among 280 isolates of Mycobacterium TB, 162 strains were found to be sensitive to all 
11 tested anti-tuberculosis drugs, while 118 strains were drug-resistant, resulting in a drug resistance rate of 42.1%. 
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Specifically, the drug resistance rate among newly diagnosed TB patients was 42.7%, while it was 38.5% among 
previously treated patients with relapse.6 Therefore, there is still a need to focus on TB prevention and control.

Timely TB detection and prompt initiation of treatment are two crucial components for successful TB control.7 

Currently, various technologies are available for rapid diagnosis of TB, including conventional sputum smear micro-
scopy, rapid molecular diagnostics, and culture-based methods as the reference standard. Diagnostic methods such as 
rapid tests and cultures can also be employed, along with sequencing techniques, for the detection of TB by conducting 
microbiological testing on patient’s sputum samples, such as acid-fast staining and Mycobacterium TB nucleic acid 
amplification tests. Additionally, auxiliary diagnostic methods such as Purified Protein Derivative Tuberculin (PPD) and 
TB antibody testing are widely utilized. These methods are simple, convenient, rapid, and easy to perform, making them 
of significant importance for routine TB testing.8 Among these, Molecular-based Drug-Susceptibility Testing (DST) has 
revolutionized TB diagnosis, with the level of detecting rifampicin resistance increasing from 7% in 2012 to 61% in 
2019.9 However, there remains a substantial gap between the estimated and reported number of identified and treated TB 
cases. For instance, in 2020, less than 60% of the estimated TB cases were reported.10 Stigmatization has been reported 
as a significant factor contributing to this phenomenon.11,12 The stigma associated with TB often portrays individuals 
with the disease as deviants, attributing negative personality traits to them and holding them responsible for their 
illness.13 The main reasons for stigmatization are myths about disease transmission, lack of knowledge, and association 
with HIV/AIDS.14,15 Studies have also shown that TB stigma leads to decreased treatment adherence and negative 
impacts on TB treatment outcomes.16,17 In addition, when healthcare providers have negative attitudes towards people 
with TB, this can also lead to stigmatization of the disease in society as a whole, which has wider socio-economic 
implications.18,19 Therefore, destigmatization is a critical measure in preventing and controlling the spread of TB.

Medical colleges, as training institutions, are in a prime position to mitigate the stigma associated with TB among 
future healthcare workers and society. As future health workers, medical students will likely interact with TB patients, 
and their attitudes toward these patients can impact treatment outcomes. Therefore, measuring medical students’ 
stigmatization of TB patients in the context of TB control is therefore critical to understanding its determinants, as 
well as to assessing the effectiveness of stigmatization reduction interventions.

However, most studies have used different, invalidated instruments or only qualitative measures of stigma. Only 
a few scales have been validated and shown good reliability. For example, in 2008, Van Rie and other researchers 
conducted in-depth interviews with TB patients and their families, healthcare professionals, and community members in 
southern Thailand and focused on the aggregation of stigma, after which they created the TB-Related Stigma Scale 
(TSS), which has been widely used.20,21 Somma et al developed a scale for measuring stigma among TB patients and also 
included Indian and Bangladeshi versions with good reliability and validity.22 In 2021, Lisa et al developed a stigma 
scale specifically for drug-resistant tuberculosis (DR-TB) patients. This scale consisted of 14 items and was designed to 
measure the sense of shame experienced by individuals with DR-TB. The scale demonstrated good reliability and 
validity.23 In China, there are fewer studies related to the TB Stigma Scale. In 2011, Zhao et al translated and validated 
the TSS developed by Van Rie in Chinese. The results indicated that the Chinese version of the TSS demonstrated good 
reliability and validity among TB patients.24 In 2016, Yang developed a scale for measuring disease stigma in TB 
patients. However, the scale has not yet been widely used, and its scientific validity and usefulness need to be validated in 
different regions.25

In this study, we used the Chinese version of the TSS translated by Zhao et al.24 This version was specifically 
translated and adapted within the cultural context of China, making it more suitable for our research.21,26 It is noteworthy 
that China, being the most populous developing country globally, adopting the Chinese version of the TSS scale can also 
serve as a reference for other countries in Asia.27 As far as we know, the Chinese version of the TSS has not yet been 
validated in the population of Chinese medical students, nor has it been subjected to CFA.24 Ahmad et al suggest that 
when applying a scale to other populations, it is necessary to validate and improve the scale to ensure its accuracy, 
reliability, and robustness.28 Consequently, this study aimed to validate the Chinese version of the TSS among Chinese 
medical students and to apply it to measure the level of stigma and respective determinants.
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Materials and Methods
Study Site and Participants
Between March 7, 2023, and May 30, 2023, medical students from Dalian Medical University in Dalian, Liaoning 
Province, Northeast China, participated in this cross-sectional study. The inclusion criteria for participants were as 
follows: (a) completion of the questionnaire no later than May 30, 2023; (b) full-time undergraduate medical students; (c) 
signing the informed consent form. Exclusion criteria are as follows: (a) undergraduate medical students not enrolled 
during the survey period; (b) undergraduate medical students who have already graduated.

The sample size calculation was determined using the formula N=Z2*P(1-P)/d2.29 The determination of sample size in 
this study was conducted using a two-sided approach, with Z = 1.96 corresponding to a significance level (α) of 0.05. 
Moreover, to ensure the rigor of the research, a pilot survey method was employed to determine the P-value, yielding 
a result of P = 51.11%. Based on these parameters, the required sample size was calculated to be 784. To minimize 
sampling errors, the sample size was increased by 35%.

As a result, 1058 paper questionnaires were eventually distributed to undergraduate students. The final number of 
valid questionnaires returned was 1035, representing a participation rate of 97.83%.

Data Collection
In designing this Chinese version of the paper-based structured questionnaire, a large number of references were 
consulted, and experts in the field were consulted to ensure the validity of the questionnaire content. To ensure 
participants’ accurate understanding of each item, a pre-survey was conducted at the study site. The questionnaire was 
modified accordingly based on the results of the pre-survey. The questionnaire was divided into two sections: socio-
demographic characteristics and Chinese version of the TSS. Sociodemographic characteristics included sex, age, place 
of residence, whether they had received health education about TB, and whether they knew a person with TB. Figure 1 
shows the design flow of this study.

Procedures
Participants are informed about the purpose and procedures of the study, and are required to sign an informed consent 
form before being asked to complete the paper questionnaire. All questionnaire responses will be kept anonymous and 
confidential. This study follows the principles of the Helsinki Declaration and has received approval from the Ethics 
Committee of the School of Public Health, Dalian Medical University.

Measure
TB-Related Stigma Scale (TSS)
TSS was originally developed by Van Rie et al and has been translated into several versions. The scale is divided into two 
dimensions (community stigma against TB patients and the stigma perceived by TB patients) with a total of 23 items.20,30 

In this study, we chose the Chinese version of the TSS (public perspective), which consisted of 12 items with scores 
between 0 (strongly disagree) and 3 (strongly agree). The higher the scores, the higher the stigmatization level.24,31 

Previous research has highlighted that the original item stem “Some people” may lead to inflated scores and impact 
validity. Therefore, we modified the scale entry by replacing “Some people” with “You”. For example, ‘Some people 
may not want to eat or drink with friends who have TB’ changed to ‘You may not want to eat or drink with friends who 
have TB’.31,32

Statistical Analysis
Raw data were input into the database of the EpiData (EpiData Association, Odense, Denmark) software in a two-person 
entry and evaluated for consistency. Data analysis was conducted using Stata 16.0, SPSS 26.0, and Amos 22.0. 
Considering that the Chinese version of the TSS has not been validated among medical students and there is uncertainty 
about how many factors exist, EFA is considered necessary.33 Bartlett’s test of sphericity (p<0.05) and Kaiser-Meyer- 
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Olkin (KMO) >0.50 will be considered suitable for EFA. An item was removed if its loadings were less than 0.4 or the 
variance of the common factor was less than 0.5.34–37

Following the EFA, we evaluated the construct validity of the scale using CFA. Studies have shown that if the sample 
size is too large, the chi-square statistic will have a hard time meeting the criteria.38 Since the sample size of this study 
was greater than 1000, the chi-square test criterion was not utilized in the fitting degree test. The following metrics were 
used to assess model fit, including root of mean square residual (RMR), root-mean-square error of approximation 
(RMSEA), the goodness of fit index (GFI), normed fit index (NFI), Tucker-Lewis index (TLI) and comparative fit index 
(CFI).38–41 The critical values for acceptable model fit used in the present study were SRMR<0.08, RMSEA≤1.0, 
GFI≥0.80, NFI≥0.80, TLI≥0.80, CFI≥0.85.42–44 Composite Reliability (CR), Average Variance Extracted (AVE) and 
Heterotrait-Monotrait ratio (HTMT) values of scale were calculated to test convergent and divergent validity.

The internal consistency reliability of the scale was assessed using Cronbach’s α. A Cronbach α level of >0.7 
indicates good reliability.45

To ensure the responsiveness of the scale, we examined the presence of floor and ceiling effects. If floor and ceiling 
effects were observed (15% of the responses focused on the lowest or highest total score), it would have a negative 
impact on the scale’s responsiveness.46

The sociodemographic characteristics of the participants were analyzed with descriptive statistics, expressed as mean 
and standard deviation (SD), and categorical variables expressed as frequency and percentage. The normality of TSS 

Figure 1 Research Design Flowchart.
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scores was determined using the Shapiro–Wilk W-test, the data were tested to be not normally distributed (p-value < 
0.05). Consequently, the TSS scores of the participants were expressed as medians and quartiles, and Kruskal–Wallis 
H was used to examine differences between TSS scores. Variables with p-values < 0.05 were included in the multiple 
linear regression model to identify variables that were statistically significant. All variables with p-values < 0.05 were 
considered statistically significant.

Results
Characteristics of Medical Students
In this study, more than half of the participants were female (57.87%), and a significant proportion held a medical degree 
(67.83%). More than two-thirds of the participants came from families residing in urban areas (69.47%). Over half of the 
participants were between the ages of 17 and 20 (64.14%). More than one-half of the participants had received TB health 
education (63.29%), and the majority of the participants did not know a person with TB (85.80%) (Table 1).

Exploratory Factor Analysis (EFA)
Since the KMO value=0.890 > 0.50 and Bartlett’s test of sphericity was highly significant, the TSS met the requirements 
for EFA (χ2 = 4865.045 and p-value < 0.001). The results of the EFA showed, that only items 3, 4, and 12 had a common 
factor variance of less than 0.5; therefore, these three items were deleted to improve the total explained variance of the 
scale35 (Table 2). In addition, the emergence of two factors with eigenvalues higher than 1. The total explained variance 
was 63.67%. Since the original Chinese version of the TSS (public perspective) was split into two factors (Table 3). 
Thus, we named the two subscales “Social Distance” and “Exclusionary sentiments” based on the dimensions recom-
mended by the TB Stigma Measurement Guidelines21 (Table 3).

Confirmatory Factor Analysis (CFA)
The CFA results for the two-factor model indicated the model was a good fit: SRMR=0.038<0.05, RMSEA=0.12<1.0, 
GFI=0.912>0.800, NFI=0.883>0.800, TLI=0.845>0.800, CFI=0.888>0.850.42–44 Furthermore, although there is a positive 

Table 1 Demographic Characteristics of Medical Students

Variable N (%) Score (P25,P75) Median Z P

Sex 2.452 0.014*
Male 436(42.13) (9.00,14.00) 11.00

Female 599(57.87) (9.00,13.00) 11.00

Major 0.398 0.690
Medical degree 702(67.83) (9.00,14.00) 11.00

Non-medical degrees 333(32.17) (9.00,14.00) 11.00

Area 0.052 0.005**
Urban 719(69.47) (9.00,14.00) 11.00

Rural 316(30.53) (9.00,13.00) 10.00

Age −1.624 0.206
17–20 585(64.14) (12.00,19.00) 11.00

21–25 327(35.86) (12.00,19.00) 11.00

Whether received TB health education? −4.800 0.000***
Yes 655(63.29) (9.00,13.00) 11.00

No 380(36.71) (9.00,15.00) 12.00

Know a person with TB? −4.361 0.000***
Yes 147(14.20) (7.00,12.00) 10.00

No 888(85.80) (9.00,14.00) 11.00

Total 1035(100.00) (12.00,18.00) 11.00

Notes: *p-value<0.05,**p-value≤0.01,***p-value≤0.001. 
Abbreviation: TB, Tuberculosis.
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correlation between these two dimensions, they represent distinct facets of stigma and may be considered independent. This 
finding provides further evidence for the necessity of analyzing these two dimensions separately (Figure 2).

Reliability: Internal Consistency
The Cronbach’s α of the adapted TSS and its two subscales was greater than 0.6, indicating good internal consistency 
(Table 4).

Validity: Convergent and Divergent Validity
The convergent and divergent validity of the adapted TSS and its two subscales were met47–49 (Table 5).

The Level of Different Dimensions of Adapted TSS
Table 6 showed the median and quartiles of the adapted TSS and its dimensions. With regard to the lower and upper limit 
effects, the absence of these effects in the dimensions was observed, which favors the responsiveness of the scale.30

Table 2 Common Factor Variance and Loading for Each Item in the Tuberculosis-Related Stigma Scale

Item code Item Initial Extraction Loading

ee01 You may not want to eat or drink with friends who have TB. 1.000 0.598 0.770
ee02 You feel uncomfortable about being near those with TB. 1.000 0.550 0.677

ee03 If a person has TB, you will behave differently toward that person for the rest of his⁄ her life. 1.000 0.341 0.506

ee04 You think some people do not want those with TB playing with their children. 1.000 0.486 0.695
ee05 You keep your distance from people with TB. 1.000 0.598 0.761

ee06 You think that those with TB are disgusting. 1.000 0.678 0.821

ee07 You do not want to talk to others with TB. 1.000 0.695 0.788
ee08 You are afraid of those with TB. 1.000 0.547 0.586

ee09 You try not to touch others with TB. 1.000 0.591 0.738
ee10 You may not want to eat or drink with relatives who have TB. 1.000 0.573 0.713

ee11 You prefer not to have those with TB living in their community. 1.000 0.611 0.729

ee12 You prefer not to have those with TB living in their school. 1.000 0.470 0.679

Notes: Extraction method: Principal Component Analysis.

Table 3 Results from Exploratory Factor Analysis After Varimax Rotation and Internal Consistency of the TSS

Item Code Item Factor Loading(n=1035)

Social Distance Exclusionary Sentiments

ee01 You may not want to eat or drink with friends who have TB 0.793 0.050

ee02 You feel uncomfortable about being near those with TB 0.687 0.313

ee05 You keep your distance from people with TB 0.771 0.113

ee09 You try not to touch others with TB 0.764 0.209

ee10 You may not want to eat or drink with relatives who have TB 0.757 0.217

ee06 You think that those with TB are disgusting −0.080 0.859

ee07 You do not want to talk to others with TB 0.269 0.818

ee08 You are afraid of those with TB 0.471 0.599

ee11 You prefer not to have those with TB living in their community 0.298 0.721

Eigenvalue 4.232 1.498

Variance explained by before  
rotation (%) (Total= 63.67)

36.023% 27.643%

Notes: Factor loadings above 0.5 are in bold. Adapted with permission from Van Rie A, Sengupta S, Pungrassami P et al. Measuring stigma associated with 
tuberculosis and HIV/AIDS in southern Thailand: exploratory and confirmatory factor analyses of two new scales. Tropical Medicine & International Health 
2008;13(1):21–30. © 2008 Blackwell Publishing Ltd.20 

Abbreviation: TB, tuberculosis.
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Factors Associated with Three Dimensions of Stigma
The results of the analyses indicated that the variables of whether they had received TB health education and whether 
they knew a person with TB may significantly influence the stigma and its dimensions of students’ stigmatization of 
people with TB. However, differences in sex and place of residence affected the stigmatization dimensions differently 
(All p-values<0.05) (Table 7).

Discussion
As future health worker, the medical students’ stigmatization of TB patients can have an impact on the general public as 
well. Therefore, there is a need for a scale to measure the stigma of medical students towards TB patients. To the best of 
our knowledge, this is the first study to validate the Chinese version of the TSS among Chinese medical students and the 
first study to use CFA in the Chinese version of the TSS.

Based on the results of the EFA, the factor loadings of the adapted TSS after deletion of the three ineligible items 
ranged from 0.599 to 0.859. The factor loadings of the original scale by Van Rie et al ranged from 0.49 to 0.82. 
Additionally, other versions of the TSS factor loadings were 0.52–0.80.28,50,51 However, there is currently no available 
report on the factor loadings of the original Chinese version of the scale. Therefore, the high correlation coefficients 

Figure 2 CFA: standardized estimates (n=1035). (SRMR=0.038, RMSEA=0.12, GFI=0.912, NFI=0.883, TLI=0.845, CFI=0.888).

Table 4 Reliability of the TSS

Cronbach’s α

TSS 0.857

Factor1: Social distance 0.839

Factor2: Exclusionary sentiments 0.798

Table 5 Convergent and Divergent Validity of the TSS

CR AVE HTMT

TSS – – 0.612

Factor1: Social distance 0.840 0.512 –
Factor2: Exclusionary sentiments 0.803 0.508 –

Abbreviation: HTMT: Heterotrait-monotrait ratio.
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between the adapted TSS and its factors also indicate the high internal consistency of the scale. This study also found that 
the adapted TSS was categorized into two dimensions after conducting EFA, and the EFA of the Indonesian version of 
the TSS supported a two-factor model, but with a slightly different division of items, which may be due to the different 
cultural backgrounds in different regions.28,52

Regarding model fit, Van Rie et al reported the following fit indices for the original scale; TLI = 0.94, CFI = 0.88, and 
RMSEA = 0.11.20 According to the report, the fit indices for the Turkish version of TSS were: CFI=0.94, 
RMSEA=0.077, GFI=0.95, SRMR=0.079.50 The fit indices for the Colombian version were: TLI=0.72, CFI=0.77, 
RMSEA=0.16, SRMR=0.08.51 The fit indices for the Indonesian version of TSS were: TLI=0.798, CFI=0.849, 
RMSEA=0.088, SRMR=0.062.28 However, the original Chinese version did not undergo confirmatory factor analysis 
(CFA), so fit indices are not available. Whereas after CFA in the present study, the fit of the two-factor model was also 
acceptable (TLI = 0.845, CFI = 0.888, RMSEA = 0.12, GFI = 0.912, SRMR = 0.038). When testing convergent and 
divergent validity, CR values > 0.70 and AVE values > 0.50 indicate good convergent validity. HTMT values < 0.85 
indicate good divergent validity.47–49 Therefore, based on the results of this study, it was determined that all of the above 
metrics satisfy the conditions.

The Cronbach’s α reliability coefficient is used to assess internal consistency. Measurement instruments are 
considered relatively reliable when their Cronbach’s α is between 0.60 and 0.79, and highly reliable when their 
Cronbach’s α is between 0.80 and 1. In this study, the adapted TSS scale demonstrated a Cronbach’s α of 0.86. The 
original scale developed by Van Rie et al had a Cronbach’s α of 0.85. The Cronbach’s α of the original Chinese version 
of the TSS scale translated by Zhao et al was 0.94.24,31 Other versions of the TSS Cronbach’s alpha were 0.81– 
0.89.28,50,51 The reason for the differences may be due to the differences in the target populations and sample sizes. 
Regarding the ceiling and floor effects of the scale, this study did not find any of these effects in any dimension of the 
scale, indicating that the scale has good responsiveness. According to the results of this study, the adapted TSS is 
a valid and reliable instrument.

The secondary aim of this study was to determine the possible predictors of stigmatization of TB patients among 
Chinese medical students. The present study found that both the receipt of TB health education and know a person with 
TB were associated with TB stigma and its dimensions, while differences in sex and place of residence played different 
roles in influencing the different dimensions of stigma.

More than one-third of the medical students in this study still had not received TB health education. This study 
showed that TB health education plays a vital role in decreasing the stigma of TB. Similarly, the findings of N.A. Idris 

Table 6 Analysis of Floor and Ceiling Effects of Answers, Score (P25,P75) and Median 
Score, in TSS Dimensions

Type Stigma Social Distance Exclusionary Sentiments

answers in minimum score (%) 3.57 3.67 12.17

answers in maximum score (%) 0.19 0.68 0.1

Score (P25,P75) 9,14 6,10 2,5
Median score 11 8 4

Table 7 Multiple Linear Regression Analysis of Factors Associated with Different Dimensions of TSS

Variable Stigma Social Distance Exclusionary Sentiments

Estimate SE 95% CI Estimate 95% CI SE Estimate SE 95% CI

Sex: Female (RC: Male) −0.63* 0.27 −1.15, −0.10 – – – −0.52*** 0.14 −0.79, −0.26

Area: Rural (RC: Urban) −0.68* 0.29 −1.25, −0.12 −0.48** −0.87, −0.11 0.19 – – –
TB health education: Yes (RC: No) −1.09*** 0.28 −1.63, −0.55 −0.51** −0.86, −0.17 0.18 −0.59*** 0.14 −0.86, −0.32

Know of a TB patient: Yes (RC: No) −1.31*** 0.38 −2.05, −0.56 −0.82*** −1.30, −0.34 0.25 −0.50** 0.19 −0.19, −0.50

Notes: *p-value<0.05,**p-value≤0.01,***p-value≤0.001; Labeled - because not statistically significant. 
Abbreviations: CI, Confidence Interval; TB, Tuberculosis; RC, Reference category.
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and Peng have again proved the importance of TB health education in decreasing the stigma of TB patients among 
students.53,54 In addition, the same conclusion has been reached in AIDS related studies.55 This may be because students 
who had received TB health education were able to have a basic understanding of TB information, such as the causes of 
the disease and its transmission routes, which reduced their misconceptions about the disease and thus improved their 
behavioral attitudes towards TB patients. Therefore, it is recommended that TB health education be included in the 
medical students’ curriculum, which is essential to reduce TB stigma.

Previous studies have shown that whether know a person with TB is strongly associated with the level of 
stigmatization of people with TB.56 COVID-19 stigma-related studies support this view, which is consistent with our 
findings.57 Some studies have shown that intergroup contact experiences are conducive to reducing stigmatization, as 
they help to provide an understanding of the living conditions of the stigmatized group, as well as an understanding of the 
feelings and worldview of the stigmatized group, which improves stereotypes and creates empathy for the group and 
mitigates the stigmatization of the group.58,59 This may suggest that adding an interactive component with successfully 
treated TB patients to future TB stigmatization interventions would be beneficial in reducing the stigmatization of this 
population.

Consistent with previous studies on the stigma associated with COVID-19, HIV, and TB, women were less likely to 
stigmatize TB patients than men.60–62 This may be because women tend to take their health more seriously, are more 
likely to obtain relevant information about TB from various sources, and can hold a correct view of TB. In addition, 
studies have shown that women have higher levels of empathy than men, which is the ability to understand the feelings 
and experiences of others.63,64 This may also explain why women’s rejection of TB patients is also lower for women 
compared to men. However, there was no significant difference between males and females in terms of social distance 
towards TB patients, which may be due to the infectious nature of TB patients. More resources could be allocated to men 
when implementing stigma-related interventions in the future.

Our study showed that medical students from rural areas had a lower level of stigmatization of TB patients compared 
to those from urban areas. Oladele et al showed that a higher percentage of rural residents had positive attitudes towards 
TB patients compared to those from urban areas, which is consistent with our study.65 Similarly, the same conclusions 
have been reached in studies on AIDS.66 In addition, rural medical students were less socially distant from TB patients 
than urban medical students. It has been reported that the incidence of TB in rural China is higher than that in urban 
areas.67 This results in rural residents being more likely to encounter TB patients than urban residents, which may result 
in rural residents having some basic understanding of TB and being less likely to hold higher levels of stigma and social 
distance from TB patients. Perceptions of stigmatization as a sociological concept also vary culturally by geographic 
region. Therefore, this discrepancy requires further exploration in the future.

This study has some limitations. Firstly, it was a cross-sectional survey, and therefore, causal inferences cannot be 
made. Secondly, although a large number of medical students were recruited for this study, the sample was not 
representative of the entire population in China, which may limit the generalizability of the results. Future studies 
should include more diverse samples, to address this limitation and generalize the results to a broader context. Finally, 
compared to the original version, the modified Chinese version of the TB-related stigma scale has undergone changes and 
reductions in the number of items, resulting in variations in questionnaire scores.

Conclusion
As far as we know, the first to use the validity of the EFA and CFA in measuring the Chinese version of the TSS in 
a sample of medical students. The study results indicate that the adapted Chinese version of TSS demonstrates good 
reliability among medical students in China and can be used to assess the level of stigma towards TB patients. When 
implementing future interventions to reduce stigma associated with TB, special attention should be given to medical 
students from urban areas, of male gender, who have not received TB health education, and no know a person with TB. 
Additionally, the study found that gender and place of residence have different impacts on different dimensions of 
stigma. Therefore, when designing, implementing, and evaluating stigma reduction programs, these two dimensions 
should be considered separately.
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Abbreviations
TB, Tuberculosis; TSS, Tuberculosis-related Stigmatization Scale; EFA, Exploratory factor analyses; CFA, Confirmatory 
factor analyses; HIV, Human immunodeficiency virus; AIDS, Acquired immune deficiency syndrome; WHO, World 
Health Organization; MDR-TB, Multidrug-resistant tuberculosis; DST, Drug-Susceptibility Testing; PPD, Purified 
Protein Derivative Tuberculin; DR-TB, drug-resistant tuberculosis; KMO, Kaiser-Meyer-Olkin; RMR, Root of mean 
square residual; RMSEA, Root-mean-square error of approximation; GFI, Goodness of fit index; NFI, Normed fit index; 
TLI, Tucker-Lewis index; CFI, Comparative fit index; CI, Confidence interval; SD, Standard deviation; HTMT, 
Heterotrait-monotrait ratio.
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