Additional files
Additional file 1 (.docx): Supplementary Tables S1-S7.
This file contains the three multivariable regression tables, focus group participant characteristics, the qualitative theme-frequency table, the qualitative quotation table, and the mixed-methods joint display.




































Additional file 1. Supplementary Tables S1-S7
Tuberculosis-related knowledge, attitudes, and preventive practices among university students in Bali, Indonesia: a mixed-methods study
Supplementary Table S1. Basic characteristics associated with TB knowledge
	Variables
	Ba
	SE
	β
	t
	p

	Constantb
	7.125
	.259
	
	27.527
	<.001

	Ageb 
	.197
	.242
	.040
	.814
	.416

	Genderb 
	-.045
	.239
	-.008
	-.190
	.850

	Majorb
	-1.907
	.232
	-.395
	-8.206
	<.001

	Degreeb
	-.068
	.435
	-.007
	-.157
	.875

	Year began universityb
	.047
	.218
	.010
	.213
	.831

	Smoking Statusb
	-.572
	.374
	-.071
	-1.529
	.127

	Residenceb
	.152
	.269
	.029
	.566
	.572

	Living statusb
	-.148
	.248
	-.031
	-.599
	.550

	TB History (Personal/Family)b
	.224
	.325
	.030
	.691
	.490

	TB Information Exposureb
	-1.730
	.319
	-.241
	-5.430
	<.001

	Father Education Attainment (LSHS†)b 
	.088
	.360
	.012
	.245
	.807

	Father Education Attainment (HSHS‡)b
	.002
	.237
	.000
	.010
	.992

	Mother Education Attainment (LSHS†)b
	.555
	.318
	.088
	1.747
	.081

	Mother Education Attainment (HSHS‡)b
	.359
	.243
	.074
	1.481
	.139

	R2= 0.324; Adjusted R2= 0.309; F: (14,398)=13.615, p<0.001


Notes: a: unstandardized coefficient; b: dummy coding; † lower than senior high school; ‡ higher than senior high school; * statistically significant; reference categories: age ≤21 years, male, health faculties, undergraduate, 2018-2022 university entry, smoker, residence in Bali Province, senior high school parental education, living with family, no TB history, and prior TB information exposure.


Supplementary Table S2. Basic characteristics associated with TB attitude
	Variables
	Ba
	SE
	β
	t
	p

	Constantb
	44.957
	.545
	
	82.471
	<.001

	Ageb 
	.383
	.510
	.043
	.751
	.453

	Genderb 
	.636
	.503
	.066
	1.264
	.207

	Majorb
	-.814
	.490
	-.094
	-1.663
	.097

	Degreeb
	.884
	.916
	.053
	.965
	.335

	Year began universityb
	-.126
	.460
	-.015
	-.274
	.784

	Smoking Statusb
	-.978
	.788
	-.068
	-1.242
	.215

	Residenceb
	.794
	.567
	.085
	1.399
	.162

	Living statusb
	-.598
	.521
	-.069
	-1.146
	.252

	TB History (Personal/Family)b
	2.052
	.684
	.152
	3.002
	.003

	TB Information Exposureb
	-1.071
	.671
	-.083
	-1.595
	.111

	Father Education Attainment (LSHS†)b 
	-.853
	.758
	-.064
	-1.126
	.261

	Father Education Attainment (HSHS‡)b
	-.596
	.498
	-.069
	-1.197
	.232

	Mother Education Attainment (LSHS†)b
	1.118
	.669
	.099
	1.670
	.096

	Mother Education Attainment (HSHS‡)b
	.668
	.511
	.077
	1.307
	.192

	R2= 0.073, Adjusted R2= 0.037; F (14,398)= 2.226, p=0.007


Notes: a: unstandardized coefficient; b: dummy coding; † lower than senior high school; ‡ higher than senior high school; * statistically significant; reference categories: age ≤21 years, male, health faculties, undergraduate, 2018-2022 university entry, smoker, residence in Bali Province, senior high school parental education, living with family, no TB history, and prior TB information exposure.



Supplementary Table S3. Basic characteristics associated with TB preventive practice
	Variables
	Ba
	SE
	β
	t
	p

	Constantb
	34.850
	.598
	
	58.323
	<.001

	Ageb 
	.779
	.559
	.080
	1.393
	.164

	Genderb 
	.819
	.551
	.078
	1.485
	.138

	Majorb
	-.679
	.537
	-.072
	-1.266
	.206

	Degreeb
	.734
	1.005
	.040
	.731
	.465

	Year began universityb
	-.422
	.504
	-.045
	-.837
	.403

	Smoking Statusb
	-1.648
	.863
	-.104
	-1.909
	.057

	Residenceb
	.155
	.622
	.015
	.250
	.803

	Living statusb
	-.309
	.572
	-.032
	-.540
	.589

	TB History (Personal/Family)b
	.833
	.749
	.057
	1.112
	.267

	TB Information Exposureb
	-1.250
	.736
	-.089
	-1.699
	.090

	Father Education Attainment (LSHS†)b 
	.393
	.831
	.027
	.473
	.637

	Father Education Attainment (HSHS‡)b
	-.673
	.546
	-.071
	-1.232
	.219

	Mother Education Attainment (LSHS†)b
	.978
	.734
	.079
	1.332
	.184

	Mother Education Attainment (HSHS‡)b
	1.198
	.560
	.126
	2.139
	.033

	R2= 0.068, Adjusted R2= 0.035; F (14,398)=2.060, p=0.013


Notes: a: unstandardized coefficient; b: dummy coding; † lower than senior high school; ‡ higher than senior high school; * statistically significant; reference categories: age ≤21 years, male, health faculties, undergraduate, 2018-2022 university entry, smoker, residence in Bali Province, senior high school parental education, living with family, no TB history, and prior TB information exposure.


Supplementary Table S4. Characteristics of FGI participants
	Session
	Participant
	Gender
	Major

	FGI 1
	NH1
	Female
	Non-Health Faculty, Agriculture

	
	NH2
	Female
	Non-Health Faculty, Mathematics and Natural Sciences

	
	NH3
	Female
	Non-Health Faculty, Cultural Studies

	
	H1
	Female
	Health Faculty, Public Health 

	FGI 2
	NH4
	Male
	Non-Health Faculty, Social and Political Sciences 

	
	NH5
	Female
	Non-Health Faculty, Social and Political Sciences 

	
	NH6
	Female
	Non-Health Faculty, Social and Political Sciences 

	
	NH7
	Female
	Non-Health Faculty, Economics and Business

	FGI 3
	H2
	Female
	Health Faculty, Magister of Public Health Science

	
	H3
	Female
	Health Faculty, Magister of Public Health Science

	
	H4
	Female
	Health Faculty, Magister of Public Health Science

	
	H5
	Female
	Health Faculty, Bachelor of Medicine 

	
	H6
	Female
	Health Faculty, Bachelor of Medicine 

	FGI 4
	H7
	Male
	Health Faculty, Nursing Sciences

	
	NH8
	Male
	Non-Health Faculty, Marine and Fisheries

	
	NH9
	Male 
	Non-Health Faculty, Engineering

	
	NH10
	Male
	Non-Health Faculty, Economics and Business

	
	NH11
	Female
	Non-Health Faculty, Mathematics and Natural Sciences

	
	NH12
	Female
	Non-Health Faculty, Marine and Fisheries


Notes: NH: student from a non-health-related major; H: student from a health-related major, participants’ ages ranges from 21-25 years


Supplementary Table S5. Frequency of themes, subthemes, and categories
	Themes, Subthemes
	Category, if available
	Statistics, n (%), N=19

	THEME #1: ENABLERS
	
	

	Subtheme #1: Prior Exposure
	
	14 (73.68%)

	
	(1) School
	11 (57.89%)

	
	(2) Family, Friend, Social Circle
	5 (26.32%)

	
	(3) Internet 
	3 (15.78%)

	
	(4) Other (questionnaire, poster)
	1 (5.26%)

	Subtheme #2: TB Knowledge 
	
	19, (100%)

	
	(1)   Cause
	3 (15.79%)

	
	(2)   Symptom
	6 (31.58%)

	
	(3)   Unclear sign of TB 
	7 (36.84%)

	
	(4)   Transmission
	9 (47.37%)

	
	(5)   Organ affected
	8 (42.11%)

	
	(6)   TB is treatable
	2 (10.53%)

	
	(7)   TB is serious
	7 (57.89%)

	
	(8)   TB is contagious
	6 (31.58%)

	
	(9)   Screening examination
	7 (36.84%)

	
	(10) TB medication
	6 (31.58%)

	
	(11) Prevention
	19 (100%)

	
	(12) TB risk
	9 (47.37%)

	Subtheme #3: High Perceived Risk 
	
	17 (89.47%)

	
	(1) Weak TB control
	4 (21.05%)

	
	(2) Risk awareness
	10 (52.63%)

	
	(3) Interest
	14 (73.68%)

	Subtheme #4: Future Initiatives 
	
	18 (94.74%)

	
	(1) Health education preference
	15 (78.95%)

	
	(2) University role
	6 (31.58%)

	
	(3) Youth/student role
	5 (26.32%)

	

THEME #2: BARRIERS
	
	

	Subtheme #1: TB Negative Impacts
	
	19 (100%)

	
	(1) Mental burden
	14 (73.68%)

	
	(2) Physical burden 
	3 (15.79%)

	
	(3) Daily life impacts
	9 (47.37%)

	
	(4) Stigma
	11 (57.89%)

	Subtheme #2: TB Knowledge Gaps
	
	18 (94.74%)

	
	(1) Screening
	16 (84.21%)

	
	(2) Low TB understanding
	10 (52.63%)

	
	(3) TB vaccine unfamiliarity
	8 (42.11%)

	
	(4) TB basic knowledge misconception 
	10 (52.63%)

	Subtheme #3: Low Perceived Risk
	
	11 (57.89%)

	Subtheme #4: Student Life
	
	9 (47.37%)




Supplementary Table S6. Themes, subthemes, categories, and representative quotations
	Themes, Subthemes
	Category (if available)
	Statistic, n (%)
	Example of Quotations

	THEME #1: ENABLERS
	
	
	

	Subtheme #1: Prior Exposure 
	  
	14 (73.68%)
	"…I obtained the information (TB) from my bachelor until now too…” (H3, F, Public Health Science, Master Student)

“Oh, that was such a long time ago. I was still in elementary school, so… how many years has it been? It’s already been about 10 years. It’s been a really long time.” (NH6, F, Social and Political Sciences, Bachelor Student)

“I saw this in the Google Form.”  (NH5, F, Social and Political Sciences, Bachelor Student)

	
	(1) School
	11 (57.89%)
	

	
	(2) Family, Friend, Social Circle
	5 (26.32%)
	

	
	(3) Internet 
	3 (15.98%)
	

	
	(4) Other (questionnaire, poster)
	1 (5.26%)
	

	Subtheme #2: TB Knowledge 
	
	(19, 100%)
	
Cause, organ affected, transmission:
“…Previously, I also learned a little about it in lectures, which explained that TB is an infectious disease usually caused by the tuberculosis bacteria. Typically, it affects the lungs. From what I learned, TB spreads through droplets, like when someone coughs or sneezes." (H7, M, Nursing Science, Bachelor Student)

Symptoms:
“…the cough is usually followed by a persistent one, which I think lasts for around two weeks. It can also cause significant weight loss and sometimes fever." (NH2, F, Mathematics and Natural Sciences, Bachelor Student)

Unclear symptoms: 
"The early symptoms might not be noticeable, so people might just think it’s a regular cough." (NH11, F, Mathematic and Natural Sciences, Bachelor Student)

TB can be cured, treatment: 
"The treatment, if taken regularly, will definitely lead to a cure." (NH1, F, Agriculture, Bachelor Student)

TB is serious:
"…It can be life-threatening. Sometimes, it can even lead to death." (NH8, M, Marine and Fisheries, Bachelor Student)

TB is contagious, treatment: 
“…for me, tuberculosis is a serious disease, especially since it is contagious. It also requires treatment that is not simple and must be taken regularly.” (NH12, F, Marine and Fisheries, Bachelor Student)

Screening examination:
"TB can be diagnosed through a sputum test, called the AFB test. It can also be detected with a chest X-ray, and there’s also something called the tuberculin test." (H5, F, Medicine, Bachelor Student)

Prevention: 
“We should wear masks, have regular health check-ups, and maintain our immunity.” (NH5, F, Social and Political Science, Bachelor Student)

TB Risk:
“In my opinion, the campus environment might be quite risky because I’m not really sure whether students in my faculty are well-informed about TB. There’s a concern that if a student, or someone in a class, were to get infected with TB, they might feel 
embarrassed or stigmatized, seeing it as a shameful illness, and therefore might not report it. They might also be less cautious about wearing masks, which could make the situation quite risky.”  (NH10, M, Economic and Business, Bachelor Student)

	
	(1)   Cause
	3 (15.78%)
	

	
	(2)   Symptom
	6 (31.58%)
	

	
	(3)   Unclear sign of TB 
	7 (36.84%)
	

	
	(4)   Transmission
	9 (47.37%)
	

	
	(5)   Organ affected
	8 (42.11%)
	

	
	(6)   TB is treatable
	2 (10.53%)
	

	
	(7)   TB is serious
	7 (57.89%)
	

	
	(8)   TB is contagious
	6 (31.58%)
	

	
	(9)   Screening examination
	7 (36.84%)
	

	
	(10) TB medication
	6 (31.58%)
	

	
	(11) Prevention
	19 (100%)
	

	
	(12) TB risk
	9 (47.37%)
	

	Subtheme #3: High Perceived Risk 
	
	(17, 89.47%)
	
Weak TB control: 
“…So far, from what I’ve seen at the community health centers, their reporting obligations mainly focus on conditions like diabetes and hypertension. There doesn’t seem to be much requirement or pressure to report on screenings or detections related to TB.” (H3, F, Public Health Science, Master Student)
Risk awareness:
“…especially in Indonesia, TB is one of the diseases with the highest number of cases. And in our surroundings, too, there are many people with TB…” (H2, F, Public Health Science, Master Student)

Interest:
“…this disease sounds dangerous and even contagious, so I’m quite interested in it.” (NH9, M, Economics and Business, Bachelor Student)

	
	(1) Weak TB control
	4 (21.05%)
	

	
	(2) Risk awareness
	10 (52.63%)
	

	
	(3) Interest
	14 (73.68%)
	

	Subtheme #4: Future Initiatives 
	
	(18; 94.74%)
	
Health education preference:
“…through bulletin boards or posters...” (NH4, F, Social and Political Sciences, Bachelor Student)

“…through competitions. For example, if students actively participate in contests, such as poster competitions or other events with a TB-related theme, it could be an effective way to raise awareness.” (H2, F, Public Health Science, Master Student)

“…student peer groups that focus on TB awareness and support.” (H1, F, Public Health, Bachelor Student)

“…through TikTok videos, using TikTok as a learning platform.” (NH1, F, Agriculture, Bachelor Student)

University role: 
“…what I hope from the university is some flexibility in certain academic matters. For example, there might be exams or assignments that I can’t complete on time because of my treatment. So, what I mean is, I hope the university can show empathy while I’m still undergoing treatment." (NH6, F, Social and Political Sciences, Bachelor Student)

“….I would also like to mention the need for psychological counseling… Because at our university, there are also several lecturers who are genuinely concerned about TB." (H3, F, Public Health Science, Master Student)

Youth/student role: 
“…students themselves have enthusiasm, creativity, and broader networks. This makes us well-positioned to give health messages, both to our peers and to the wider community. By being actively involved, we can serve as educators, screening volunteers, or even create creative campaigns for TB prevention. In this way, we can become agents of change, potentially helping to break the chain of TB transmission and reduce stigma.” (H3, F, Public Health Science, Master Student)

	
	(1) Health education preference
	15 (78.95%)
	

	
	(2) University role
	6 (31.58%)
	

	
	(3) Youth/student role
	5 (26.32%)
	

	
THEME #2: BARRIERS
	
	
	
Mental burden:
“…Because I was afraid I might infect the people around me. That’s what made me really sad, the thought of becoming someone who could pass the disease on to others..." (H3, F, Public Health Science, Master Student)

Physical burden:
“So, when I got infected, I became worried about whether my immunity would stay this weak in the future. Since I’ve already been infected once, the chances of my body developing other issues, related to my organs or other illnesses, still feel high. And even though I’ve been treated, the risk of getting infected again is still very real.” (H3, F, Public Health Science, Master Student)

Daily life impacts:
“…Especially when it’s combined with our busy activities on campus, it definitely makes it hard to stay focused on classes and everything else.” (H3, F, Public Health Science, Master Student)

Stigma:
“…When it comes to TB-related stigma, many people with TB experience discrimination because the disease is often associated with things like HIV, at least that’s what I’ve read.” (H4, F, Public Health Science, Master Student)

	Subtheme #1: TB Negative Impacts
	
	19 (100%)
	

	
	(1) Mental burden
	14 (73.68%)
	

	
	(2) Physical burden 
	3 (15.79%)
	

	
	(3) Daily life impacts
	9 (47.37%)
	

	
	(4) Stigma
	11 (57.89%)
	

	Subtheme #2: TB Knowledge Gaps
	
	18 (94.74%)
	
Screening:
“…Because we don’t really know how to get to the screening stage or what the process is. We’re not sure whether we can use BPJS (national health insurance) or not. We’re afraid it might end up being expensive, you know….” (NH6, F, Social and Political Sciences, Bachelor Student)

Low TB understanding: 
“.. For me, I rarely hear about it. I’ve never really dealt with TB-related issues, and I only know a little about it.” (NH11, F, Mathematics and Natural Sciences, Bachelor Student)

“.. For me, because I’m not very familiar with this disease.” (NH6, F, Social and Political Sciences, Bachelor Student)

TB vaccine unfamiliarity: 
“No, I haven’t. I haven’t heard about the vaccine either.” (NH4, M, Social and Political Sciences, Bachelor Student)

“I’ve never heard of it before.” (NH6, F, Social and Political Sciences, Bachelor Student)

“..., I’ve never heard of it.” (NH7, F, Economic and Business, Bachelor Student)

TB basic knowledge misconception: 
 “... It can even be transmitted from sharing drinks or using the same glass…” (NH8, M, Marine and Fisheries, Bachelor Student)

	
	(1) Screening
	16 (84.21%)
	

	
	(2) Low TB understanding
	10 (52.63%)
	

	
	(3) TB vaccine unfamiliarity
	8 (42.11%)
	

	
	(4) TB basic knowledge misconception 
	10 (52.63%)
	

	Subtheme #3: Low Perceived Risk
	
	11 (57.89%)
	“...as far as I know, this disease has existed for a long time, and honestly, I don’t really see it happening much." (NH12, F, Marine and Fisheries, Bachelor Student)

“…I feel that I’m very far from being at risk of getting TB." (H3, F, Public Health Science, Master Student)

“…given my current condition and the environment here, the risk is probably low..." (H7, M, Nursing Science, Bachelor Student)

	Subtheme #4: Student Life
	

	9 (47.37%)





	“…maybe for those of us who live in rented accommodations, far from home and our parents, we tend to buy food more often. And the food we buy from outside isn’t always healthy, so our diet may be less nutritious. As for exercise and rest, these are also lacking, possibly due to our busy schedules, including academic workload, assignments, or other programs we participate in. So, overall, our rest and exercise time is limited, and… well, it’s somewhat challenging.” (NH2, F, Mathematics and Natural Sciences, Bachelor Student)

“…At our canteen, most of the food is mostly flour-based, and it rarely includes vegetables.” (NH6, F, Social and Political Sciences, Bachelor Student)



Supplementary Table S7. Joint display of quantitative and qualitative findings
	Overarching Theme
	Quantitative Findings
	Qualitative Findings 
	Meta Inferences 

	Route of Infection 
	K1. Tuberculosis can occur anywhere in human body (correct answer: 259; 60.9%, wrong/I don’t know answer: 166; 39.1%)

	Enablers-TB knowledge: organ affected 
Qualitative findings explained name of organs infected: lungs, respiratory system. Participants explained that TB doesn’t infect respiratory organ only, but also other organs. Nail and hair are the only part of the body that are not infected. 
	Convergence
Expansion

	
	K2. TB is inherited from parents, so if parents are infected with TB, then their child will definitely get TB (correct: 266; 62.6%, wrong/I don’t know answer: 159; 37.4%)

K3. TB bacteria are spread in the air (correct answer: 348; 81.9%; wrong/I don’t know answer: 77; 18.2%)
	Enablers-TB knowledge: transmission 
Qualitative findings explained more detailed that TB is airborne disease, spread through air using droplet, sputum, sneezing and coughing is the media for transmission. 
Regarding the agent of TB, only three participants (15.78%) mentioned that bacteria/germ is the cause of TB.

Enablers-TB knowledge: TB risk
Enablers-high perceived risk: risk awareness
Findings indicated that students were aware the increased risk of TB from exposure in public or shared, enclosed environments, or in places with poor air quality, such as universities, hospitals, crowded housing, and close contact with family members. They also perceived themselves as part of the at-risk population due to the high prevalence of TB and its ease of transmission.

Barriers-TB knowledge gaps: TB basic knowledge misconception 
Findings misconception to TB transmission. TB could be transmitted through saliva, drinking/eating utensils, and it was said that the transmission is not easy. 
	Convergence
Expansion
Complementarity

	

	P1. When I sneeze or cough, I cover my mouth (SA: 310; 72.9%, A: 113; 26.6%, DA: 2;0.5%, SDA: 0; 0%)

P2. I often open the window for good air circulation (SA: 251; 59.1%, A: 163; 38.4%, DA: 
10;2.4%, SDA: 1; 0.2%)

P3. I cover my mouth with a handkerchief or tissue when I cough (SA: 192; 45.2%, A: 181; 42.6%, DA: 51;12%, SDA: 1; 0.2%)
	Enablers-TB knowledge: prevention
All participants (n= 19, 100%) mentioned TB prevention practices, including covering the mouth when sneezing or coughing, and ensuring good ventilation. Using mask is also included as one way to prevent and protect risk from TB.





	Convergence
Expansion

	Symptom
	K4. There are no specific symptoms that appear in the early stages of TB infection (correct answer: 197; 46.4%, I don’t know/wrong answer: 228; 53.6%)
 
K5. When infected with TB, a person will experience a mild fever in the afternoon (correct answer: 207; 48.7%, wrong answer/I don’t know answer: 218; 51.2%)

K6. If mild fever persists and is accompanied by weight loss, it may be TB (correct answer: 259; 60.9%, wrong answer/I don’t know answer: 166; 39.1%)
	Enablers-TB knowledge: unclear signs 
Participants stated that TB symptoms are often unclear and mild, frequently mistaken for the flu or other common illnesses. Because these symptoms often go unnoticed, TB may be transmitted unknowingly, with patients sometimes unaware that they are infected.

Barriers-TB knowledge gap: TB basic knowledge
Some participants described TB as an “atypical” disease, noting that its symptoms are perceived as unusual yet easily recognized.


Enabler-TB knowledge: symptom 
The qualitative findings also expanded on symptoms beyond the commonly known fever and weight loss. Participants mentioned sweating without activity, persistent cough (including cough with blood or accompanied by phlegm or mucus), loss of appetite, and chest pain as additional indicators of TB.
	Convergence 
Divergence 
Expansion 

	Preventive Examination
	K7. Chest X-rays are one way to diagnose TB (correct answer: 158; 37.2%, wrong/I don’t know answer: 267; 62.8%)
	Enablers-TB knowledge, screening examination
Seven students described several methods for detecting TB, including chest X-rays. They also mentioned other diagnostic examinations such as sputum testing, Acid-Fast Bacilli (AFB) smear, and the Tuberculin Skin Test (TST). 

Barriers-TB knowledge gap: screening
One student mentioned that chest X-ray is only for serious disease. 

Barriers-TB knowledge gap: TB basic knowledge
Three students mentioned non-specific methods for diagnosing TB, such as blood tests and complete blood count (CBC) tests.
	Divergence


	
	K8. A single administration of the Bacillus Calmette–Guérin vaccine can protect against TB infection for a lifetime* (correct answer: 137; 32.2%, wrong/don’t know answer: 288; 67.8%)
	Enabler-TB knowledge, prevention
Four health-related major students (H1, H5, H6, H7) mentioned about BCG as vaccine for TB and its potential protective duration.

Barrier-TB knowledge gap, TB vaccine unfamiliarity 
Eight students (42.11%), two from health-related major and six from non-health majors, reported that they were not familiar with TB vaccine, unaware of their vaccination status, or the duration of protection.
	Convergence
Divergence



	
	A5. I think regular medical examinations every year can prevent TB (SA: 220; 51.8%, A: 202; 47.5%, DA: 3;0.7%, SDA: 0; 0%)
	Enablers-TB knowledge: prevention
Two students mentioned regular health check-ups as one approach to prevent TB.


	Convergence

	
	A6. I think a person should be examined for TB if there is a TB patient among his family or friends (SA: 238; 56%, A: 178; 41.9%, DA: 9;2.1%, SDA: 0; 0%)
	Enablers-TB knowledge: prevention
Five students emphasized the importance of immediate screening, particularly for those with close contact exposure.

	Convergence

	
	A7. TB screening can be easily accessed at health facilities, such as community health centers (Puskesmas) (SA: 119; 28%, A: 259; 60.9%, DA: 46;10.8%, SDA: 1; 0.2%)
	Barriers- TB knowledge gaps: screening
Overall, the findings indicate widespread confusion about when, where, and how to obtain proper TB screening at health facilities (n=18, 94.74%).

	Divergence

	
	P4. I have regular chest X-rays every year (SA: 47; 11.1%, A: 98; 23.1%, DA: 232;54.6%, SDA: 48; 11.3%)
	Barriers-TB knowledge gap: screening
Six students stated never/rarely done TB screening. One student noted that chest X-rays are typically used only for serious illnesses.
	Convergence



	
	P5. If I had a cough for more than 2 weeks, I would go to a community health center, medical clinic, or hospital to get myself checked (SA: 203; 47.8%, A: 191; 44.9%, DA: 28;6.6%, SDA: 3; 0.7%)
	Enablers-TB knowledge: prevention
Three students stated that they would visit the health centers or a health professional to undergo screening


	Convergence

	Healthy Lifestyle
	P8. I usually eat a balanced nutritious meal to maintain health (SA: 147; 34.6%, A: 248; 58.4%, DA: 29;6.8%, SDA: 1; 0.2%)

P9. I do not overeat because it can influence my immune system and overall health (SA: 112; 26.4%, A: 267; 62.8%, DA: 44;10.4%, SDA: 2; 0.5%)

P10. I wash my hand after going out or exercising (SA: 208; 48.9%, A: 205; 48.2%, DA: 11;2.6%, SDA: 1; 0.2%)

P11. I exercise regularly to maintain good health (SA: 128; 30.1%, A: 222; 52.2%, DA: 73;17.2%, SDA: 2; 0.5%)
	Enabler-TB knowledge: prevention 
Students recognized that maintaining a healthy lifestyle contributes to TB prevention by supporting immunity. Some participants specifically mentioned efforts to eat healthily, rest adequately, engage in regular exercise. In the same category, students also highlighted personal hygiene and environmental cleanliness, including handwashing, as a preventive measure against TB.

Barriers-student life
Nine students (47.37%) reported difficulties maintaining a healthy lifestyle due to student life demands, including challenges with diet, exercise, and sleep. 
	Convergence
Divergence

	Preventive Education
	A12. I am interested in finding out more about TB (SA: 113; 26.6%, A: 265; 62.4%, DA: 45;10.6%, SDA: 2; 0.5%)

A13. I think education about TB is very much needed (SA: 300; 70.6%, A: 124; 29.2%, DA: 0;0%, SDA: 1; 0.2%)
	Enabler-high perceived risk: interest
Fourteen students (73.68%) expressed varying levels of interest in learning more about TB, indicating openness and motivation to engage with TB-related information.

Enabler-future initiatives 
Eighteen students (94.74%) proposed a range of ideas for strengthening future TB initiatives. These included preferred educational methods, recommended content for TB learning, suggested roles the university should take, and ways students themselves could contribute to TB control.
	Convergence
Complementarity

	
	P6. I often read materials, designed to raise awareness about TB (SA: 88; 20.7%, A: 222; 52.2%, DA: 105;24.7%, SDA: 10; 2.4%)

P7. I actively participate in education about TB (SA: 71; 16.7%, A: 194; 45.6%, DA: 144;33.9%, SDA: 16; 3.8%)
	Enabler-high perceived risk: weak TB control
Participants also perceived current TB control efforts as weak or insufficiently prioritized compared to other diseases, reflecting a sense of urgency and concern about ongoing transmission that contribute to higher risk of contracting the disease. 

Barriers-TB knowledge gap: low public understanding
Ten students (52.63%) noted that public understanding of TB remains low. They described limited familiarity with TB-related information, insufficient exposure to TB topics in the media, and a general lack of awareness among the public.

Enabler-future initiatives 
Eighteen students (94.74%) suggested strategies for improving TB education, enhancing university involvement, and mobilizing student participation in prevention and awareness activities.
	Complementarity

	Treatment
	K9. TB can only be treated if there are obvious symptoms* (correct answer: 199; 46.8%, wrong/don’t know answer: 226; 53.2%)
	Barriers-TB knowledge gap
Findings in Barrier-Knowledge Gap: Participants expressed confusion about when screening should be done. In the absence of known exposure to a close contact, most reported that they would wait for symptoms to appear before seeking screening or contacting a health facility.

Enablers-TB knowledge: unclear signs 
Participants stated that TB symptoms are often unclear and mild, frequently mistaken for the flu or other common illnesses. Because these symptoms often go unnoticed, TB may be transmitted unknowingly, with patients sometimes unaware that they are infected.

Barriers-TB knowledge gap: TB basic knowledge
Some participants described TB as an “atypical” disease, noting that its symptoms are perceived as unusual yet easily recognized.
	Convergence

	
	K10.TB is treated by taking medication every day for at least 6 months (correct answer: 304; 71.5%, wrong/don’t know answer: 121; 28.4%)


K11.TB treatment is difficult, and if anti-TB medications are not taken regularly, it can lead to drug resistance (correct answer: 350; 82.4%, wrong/don’t know answer: 75; 17.6%)
	Enabler-TB Knowledge: TB medication, TB is curable
Findings explained that participants mentioned about curability, the range of treatment, and risk of resistance Qualitative findings also brought out students’ recognition of the need to restart treatment after interruption and their reference to Obat Anti Tuberkulosis (OAT), aspects not examined in the quantitative survey.

Barriers-TB negative impact: daily life 
Long medication may impact daily life

	Convergence
Expansion

	
	A8. If I were diagnosed with TB I would take anti-TB medications regularly at least 6 months, as directed by the doctor (SA: 262; 61.6%, A: 157; 36.9%, DA: 6;1.4%, SDA: 0; 0%)

A9. If a friend discontinued taking anti-TB medication, I would persuade him/her to continue regular TB treatment (SA: 231; 54.4%, A: 184; 43.3%, DA: 10;2.4%, SDA: 1; 0.2%)
	Barriers-TB negative impact: mental burden  
Qualitative findings showed that students experienced fear, worry, and anxiety as a psychological burden if they or their peers were diagnosed with TB; however, they remained willing to seek and undergo the treatment and to support peers affected by the disease.

	Convergence

	Recognition of TB
	A1. If I got TB, I should immediately inform my family and/or my lecturers (SA: 273; 64.2%, A: 237; 55.8%, DA: 7;1.6%, SDA: 2; 0.5%)
	Enablers-TB knowledge: prevention
Participants identified disclosing their TB status, particularly to family members, close friends, and academic advisors, as an important strategy to help prevent transmission to those around them.

Barriers-TB negative impacts: mental burden
Participants emphasized the mental burden associated with TB, particularly the fear of transmitting the disease to others if they were diagnosed.
	Convergence
Expansion


	
	A2. I think TB can be transmitted without even realizing it SA: 173; 40.7%, A: 218; 55.8%, DA: 14;3.3%, SDA: 1; 0.2%)

	Enablers-TB knowledge: unclear signs 
Participants stated that TB symptoms are often unclear and mild, frequently mistaken for the flu or other common illnesses. Because these symptoms often go unnoticed, TB may be transmitted unknowingly, with patients sometimes unaware that they are infected.

Barriers-TB knowledge gap: TB basic knowledge
Some participants described TB as an “atypical” disease, noting that its 
symptoms are perceived as unusual yet easily recognized.
	Convergence
Divergence

	
	A3. I may experience obstacles in my family and academic life if I were infected with TB (SA: 129; 30.4%, A: 218; 51.3%, DA: 69;16.2%, SDA: 9; 2.1%)
	Barriers: TB negative impacts
Participants explained that if they were diagnosed with TB, they would experience multiple challenges, including mental and physical burdens, stigma, and disruptions to their daily and academic routines.
	Convergence


	
	A4. I think that TB is a very serious disease (SA: 238; 56%, A: 181; 42.6%, DA: 6; 1.4%, SDA: 0; 0%)


	Enablers- TB knowledge: TB is serious, TB is contagious
Participants stated that TB is a serious and contagious disease that can be life-threatening and potentially lead to death.

Enablers- TB knowledge: TB medication 
Findings explained that participants mentioned about the need of regular and interrupted treatment. 
	Convergence


Notes: * reverse item; K: knowledge item; A: attitude item; P: practice item.
