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ABSTRACT

Background: Globally tuberculosis (TB) persists as a public health threat, with an unequal
burden of disease among populations. Targeting disease control, new vaccine candidates
for adults and adolescents are currently in the development pipeline. If available, these
products can be directed in vaccination campaigns for vulnerable populations, such as
people deprived of liberty (PDL). This study aims to assess acceptability towards a proposed
new TB vaccine and factors associated with hesitancy in a carceral settings at eight prison
units in Brazil.

Methods: We performed a cross-sectional study among PDL in six male and two female
prison units within 6 Brazilian cities from April 2025 to October 2025. Eligible participants
included adults (over 18 years old) who could provide consent. Through prison census, we
randomly selected 130 individuals for initial evaluation with structured questionnaire about
sociodemographic status, TB disease beliefs, willingness to receive a hypothetical new TB
vaccine, sources of information trusted and select reasons that could make them not take a
vaccine. We also requested that individuals rated affirmations regarding TB vaccines in the
Likert scale. We compared participants characteristics and answers to vaccine questionnaire
within prison gender and reported vaccine acceptance groups.

Results: Of the 945 individuals evaluated, 4 were excluded due to missing questionnaire
results, with 941 included for main analysis. In total, 95.2% of individuals reported that they
would take the TB vaccine if available for them, with 94.1% acceptance in male prisons and
98.7% in female prisons. Compared to females, male individuals reported more distrust in
vaccine safety (28.9% vs 14.5%, p <0.001), more community coercion to vaccine uptake
(15.4% vs 5.6%, p<0.001) and worse TB knowledge (44.6% vs 31.2%, p<0.001). Overall,
among individuals that would not accept vaccination, 77.8% and 55.6% of them did not trust
vaccine safety and efficacy, respectively, 60.0% did not trust healthcare workers and 20.0%
reported community coercion.

Conclusion: We found that acceptability of a new TB vaccine in Brazilian prisons was very

high. Despite few differences in intent to vaccinate regarding gender, individuals that refused
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vaccination more often reported problems with vaccine and healthcare trust, as well as a
significant proportion of them reported possible community coercion for vaccine uptake. Our

findings suggest that a new TB vaccine would be well accepted among PDL.
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83 Background

84 Globally tuberculosis (TB) persists as the leading cause of death from a single
85 infectious agent, affecting over 10 million people in 2025 (1). Within the End TB Strategy goals
86 there are many proposed approaches to face this global health threat (2), amongst them, new
87 vaccines that can provide protection against Mycobacterium tuberculosis and the
88  development of TB disease in adolescents and adults would be major scientific breakthroughs
89 for disease control across all populational groups(3).
90 Despite that, there is no current vaccine product licensed for TB protection in adults
91 and adolescents but there are over a dozen candidates in the development pipeline using
92 different platforms (4), many of those already in phase 2 and 3 clinical studies as the most
93 recent recombinant protein vaccine M72/AS01e_4 the live-attenuated MTBVAC candidates
94  (5,6). Within this thriving reality of possibilities for interventions trials and future immunization
95 campaigns, it is paramount that we explore vaccine acceptability, hesitancy and overall
96  perception of these circumstances amid the targeted populations.
97 Currently, TB incidence rates in prison settings are among the highest recorded around
98 the globe (7) and can act as reservoirs of disease burden, driving the current incidences in the
99  overall community (8,9). In Latin America, previous studies have shown that the increasing
100 incarceration rate in the last decade is one of the main factors for the increased TB incidence
101  overall, amounting to TB rates 26 times higher in PDL compared with the national averages
102  (10,11). Targeted vaccination campaigns for PDL could add substantially to TB control
103 nationally, thus, it is essential that such a vulnerable population is assessed for willingness to
104  participate in interventions that could reduce the burden of disease.
105 Most available studies evaluating vaccine acceptancy in prisons are related to high
106  income countries or COVID-19 vaccines (12—14). The reported coverage and acceptance are
107  variable; however, barriers for coverage as distrust in vaccine products safety and efficacy,
108  distrust in prison staff members and healthcare workers are commonly reported in those

109 studies. In Brazil, despite recent decreases in coverage rates of Measles, Diphtheria-tetanus-
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110  pertussis and Poliomyelitis vaccines, vaccination has historical high acceptance in the overall
111  population (15,16). Yet evidence regarding PDL is scarce; reports from government agencies
112  (17) and individuals states (18) indicate that acceptability of COVID-19 vaccines was high
113  within prisons, however there is no official country level data.

114 Nevertheless, factors leading to vaccine uptake are complex and have variable
115 determinants amidst populations, vaccine products and targeted diseases (16,19); meaning
116 that current data might not reflect acceptability for a new TB product. Elements such as TB
117  stigma within prisons, individual risk perception, trust in healthcare workers and information
118 sources (20—-22) might unpredictably influence immunization mobilizations success.

119 On account of these knowledge gaps, this study aims to evaluate acceptability and
120 hesitation to a new hypothetical TB vaccine, as well as TB beliefs and knowledge, through a
121  survey performed in 6 male and 2 female prisons across 6 cities in Brazil.

122

123 Methods

124  Study setting and design

125 We conducted a cross-sectional study at six male prison units located within six cities
126  (Belo Horizonte, Campo Grande, Manaus, Porto Velho, Salvador and Santa Cruz do Sul)
127  and two female prison units located within two cities (Campo Grande and Manaus) in Brazil,
128  covering all country regions. All units are adult (over 18 years old) closed system prisons,
129  where individuals do not leave prison during incarceration. Data collection and study

130  procedures occurred between April 2025 and October 2025.

131

132  Data collection

133 Participant selection was performed first with a random selection of 130 PDL. We
134  obtained a complete prison unit census from each unit in the week prior to study procedures
135 and performed a complete randomized selection of potential participants based on name

136  and prison identifiers. The initial sampled individuals were approached by study personnel
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137  and inquired about willingness to participate in study procedures. Due to carceral

138 transferences, prison security setting and time constraints, study personnel could not

139  approach the maximum number of individuals included in all prisons. All of those who were
140  willing and provided informed consent were interviewed by a trained study researcher that
141  collected answers to questions in a structured sociodemographic and vaccine acceptability
142  questionnaire in paper, that was later transferred to electronic format. After data collection
143  and sample processing, we excluded individuals with incomplete questionnaire answers
144  recorded from the main analysis (Figure 1).

145

146  Vaccine acceptability questionnaire

147 Participants were inquired about vaccine acceptability through a standardized

148 questionnaire (Supplementary materials, Appendix 1). Initially, study investigators

149  questioned directly about prior TB knowledge and, utilizing the Likert scale (“Strongly agree”,
150 “Agree”, “Don’t know”, “Disagree” and “Strongly disagree”), requested participants to assess
151  affirmations about TB disease concerns.

152 Currently, since there are no licensed TB vaccines in use for the adult population,
153  study investigators solicited that participants would think about a scenario were a new

154  vaccine was available for them, affirming: “If a new vaccine for adolescents/adults was

155 approved for tuberculosis (TB) and recommended by the Brazil Ministry of Health, how

156  strongly do you agree or disagree with the following affirmations?”. This statement was

157  followed up by affirmations assessing vaccine trust and healthcare trust. After that,

158 individuals were questioned directly about the decision to take the possible vaccine, “If a
159 new vaccine for adolescents/adults was approved for tuberculosis (TB), available to you

160 today, recommended by the Brazil Ministry of Health, and your healthcare provider

161 recommended it, would you choose to get the vaccine?”. Interviewed individuals could

162 choose between the answers “Yes”, “No” and “Unsure”; for analysis purposes we considered
163  acceptance as those who answered “Yes” and aggregated the “No / Unsure” answers as

164  hesitant. Finally, individuals were asked to select options from a multiple-choice list of what
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165 they considered trustworthy sources of information for TB vaccine recommendations and
166  other reasons they might consider not taking a TB vaccine if it were available.

167

168 Indicators of possible vaccine hesitancy

169 We decided to utilize the 5C vaccine hesitancy model (23) to approach possible

170  drivers of vaccine denial in future realistic vaccination campaigns scenarios. Through a

171  composite analysis of answers provided, we assessed six categories of possible obstacles
172  to vaccine uptake within the 5C model.

173 Confidence was evaluated through distrust in vaccine (efficacy and safety) and

174  healthcare system. Composite distrust in vaccine safety was considered present if

175 individuals answered “Disagree” or “Strongly disagree” to "I think a new tuberculosis (TB)
176  vaccine would be safe” or if they reported “Health-related barriers”, “Pregnancy or lactating
177  barriers”, “Distrust in vaccines in general” or “Distrust in TB vaccines” among reasons to not
178 take the vaccine. Composite distrust in vaccine efficacy was considered present if individuals
179 answered “Disagree” or “Strongly disagree” to "I think a new tuberculosis (TB) vaccine would
180 be effective” or if they reported “Distrust in TB vaccines” among reasons to not take the

181 vaccine. Composite distrust in healthcare providers and workers was considered present if
182 individuals answered “Disagree” or “Strongly disagree” to " | would trust the health workers
183  who would give me a new tuberculosis (TB) vaccine”, if they not selected “Facility-based
184  healthcare workers or community/lay healthcare worker (health care professionals)” or

185  “Ministry of Health or other government officials (government agencies)” as trustworthy

186  sources of information or if they selected “I do not trust the healthcare system and/or the
187  healthcare workers” in respect of reasons to not take the vaccine.

188 Complacency was assessed as concerns about TB disease, we considered it

189  present if individuals answered “Agree” OR “Strongly Agree” to the affirmations “I am

190 concerned that | could develop TB” or “If | developed TB, | am concerned that | would

191  become seriously ill or die” and did not select the option “TB beliefs (e.g., | am not

192  concerned about developing TB)” in the reasons they might not take the vaccine.
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193 Calculation was evaluated as insufficient TB knowledge if individuals did not report
194  previous TB treatment or if they answered "l had heard of TB and did not knew much about
195 it" or "l have never heard of TB before" to the question “Before today, how much did you
196  know about tuberculosis (TB)?”. We also considered as not adequate information sources if
197 individuals did not select “Facility-based healthcare workers or community/lay healthcare
198  worker (health care professionals)” or “Ministry of Health or other government officials

199 (government agencies)” as trustworthy sources of information.

200 Although we did not questioned individuals directly about Constrains of access to the
201 vaccine or Collective responsibility about community transmission, we considered a

202 composite variable of Collective constrains, where these individuals indicated that

203  community factors would influence their informed decisions to take or not the vaccine. This
204  was considered present if participants selected “Family or community-related barriers”, “Fear
205  of repression from other people deprived of liberty” or “I don’t believe that i would have the
206  option to deny a TB vaccine, even if i did not wanted to take it” in the reasons they might not
207  take the vaccine.

208 Data management and statistical analysis

209 All data collected was stored in an online RedCap® (Vanderbilt University,

210 Tennessee, USA) database hosted by Fiocruz, Mato Grosso do Sul, Brazil. Data analysis
211  was performed utilizing R statistical software (24). We utilized Chi-square and Fisher tests
212  for categorical variables to determine differences in the response variables among

213  subgroups.

214

215 Results
216
217 During the study period, 945 individuals were evaluated through study procedures

218 from 1040 PDL selected previously. Initially, we excluded 4 individuals with incomplete
219 questionnaires, amounting to a final sample of 941 individuals from the 8 prisons included in

220 the main analysis (Figure 1). Overall, 75.1% of PDL were from male prisons, the median
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221 age was 32 years old (IQR 27-39) and most were mixed-race (58.0%). More frequently,

222  individuals were single (59.4%) had incomplete basic education (48.4%) and had a total
223  family income up to 2 minimum wages (62.2%). Current incarceration time was less than a
224 year for around one third (37.9%) of participants and most (71.9%) had a history of previous
225 incarceration. We encountered a high prevalence of self-reported alcohol use disorder

226  (4.5%), illicit drug use (15.3%) and current tobacco use (25.8%), however reported HIV

227  positive status was low (1.4%), similar to the overall Brazilian population estimates (25). The
228  proportion of previous TB treatment reported was considerable at 9.7% and 34.3% reported
229  previous contact with a positive TB individual in the same cell. Male and female prisons had
230 substantial differences in the previous reported characteristics, but the proportion of HIV
231  positive status, previous TB history and family income did not statistically differ between the
232  groups (Table 1).

233 Most of the participants interviewed (95.2%) in all prisons reported that they would
234  take the new vaccine if available to them, only three (6.6%, 3/45) of participants that said
235 they would not accept it were from female prisons. Participants that would decline a new TB
236  vaccine were very similar to those who would accept a vaccine regarding sociodemographic
237 and prison characteristics. However, we identified that those that would decline a vaccine
238  more frequently reported tobacco smoking (44.4% vs 24.9% p=0.003) and current drug use
239  (26.7% vs. 14.7%, p = 0.030). (Supplementary Table 1).

240 Participants that would accept a vaccination had very low disagreement rates with
241  answers related to confidence in the Likert scale answers. (Figure 2). We also identified that
242  trustin healthcare workers (64.4% vs 81.6%, p=0.004), the Brazilian government (42.2% vs
243  58.8%, p = 0.028) and community leaders (0% vs 8.0%, p=0.042) was lower in those who
244 refused the vaccine. Those individuals refusing the hypothetical vaccine also reported more
245  causes related to health barriers (31.1% vs. 13.5%, p<0.001) to not accept it, distrust was
246  also significantly more frequently reported by the same group, more importantly regarding
247  distrust in general vaccines (28.9% vs. 5.8% p<0.001), TB vaccines (37.8% vs 5.0%, p <

248  0.001) and healthcare workers (8.9% vs 1.2%, p = 0.004) (Table 2).
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249 Despite the small proportion of participants declining a new TB vaccine, we

250 performed the 5C composite analysis comparing the groups of those who would accept

251  vaccination with the refusals and unsure individuals. Those who would not take the vaccine
252  had more distrust in vaccine safety (77.8% vs 22.7%, p<0.001), efficacy (55.6% vs 7.8%, p
253  <0.001) and healthcare (60.0% vs 7.9%, p <0.001) than those who would accept

254  vaccination. These individuals declining vaccination also more frequently reported not having
255 adequate sources of information, not considering healthcare workers or government

256 agencies as reliable (24.4% vs 5.5%, p < 0.001). Although both groups had high proportions
257  of people concerned about TB disease, those who would decline the vaccine were less

258 concerned about TB infection or disease severity, as evaluated by the complacency

259  composite variable (77.8% vs 88.8%, p =0.024). There was no difference in the composite
260 evaluation for community coercion between the groups, assessing the answers to family or
261  other PDLs influencing vaccine decision, however, it was reported by a significant proportion
262  of the overall population (13.0%) (Table 3)

263 There were also gender related differences across the responses. In male prison
264  units the reported previous knowledge about TB was lower compared to participants from
265 female prisons (15.3% vs 34.6%, p<0.001). Among the reasons to deny vaccination, male
266  PDL reported more health-related (18.1% vs 3.0%, p<0.001) and community related barriers
267  (8.1% vs 3.0%, p=0.008) than females. Compared to females, male PDL trusted the facility-
268 based healthcare more (82.7% vs 74.8%, p = 0.007) but there was no significant difference
269 in confidence regarding other sources of information (Supplementary Table 2). Responses
270 to the Likert scale questions evidenced that females disagree more about statements

271  regarding their concerns of TB disease (19% vs 25%) and severity (23% vs 17%) than

272  males, however overall agreement with vaccine importance was high and similar between
273  males and females (Supplementary Figure 1). The 5C composite analysis showed that
274  male PDL have more distrust in vaccine safety (28.9% vs 14.5%, p<0.001), more community
275  coercion regarding vaccine decisions (15.4% vs 5.6%, p<0.001) and reported more

276  insufficient previous TB knowledge (44.6% vs 31.3% p<0.001) compared to females

10
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277 (Supplementary Table 3), despite male prisons presenting with a higher prevalence of

278  previous TB and proportion of people reporting contact with TB cases in the same cell.

279

280 Discussion

281 In this cross-sectional evaluation of six male and two female prisons in Brazil we

282  detected a very high reported acceptance rate for a proposed new TB vaccine. Participants
283  reporting that they would decline a potential new TB vaccine had a higher proportion of

284  reported active smoking and illicit drug use; the main reasons reported for declining it were
285 related to confidence in the vaccine efficacy and safety, as well as distrust of healthcare

286  professionals and government official sources. We also encountered a lower rate of concern
287 about TB disease among those that declined uptake of a new TB vaccine Surprisingly,

288  22.7% and 7.8% of individuals that accepted vaccination also reported some distrust in

289 vaccine safety and efficacy, respectively. To our knowledge, this is the first study to evaluate
290 acceptance of a possible new TB vaccine in carceral settings.

291 The high vaccine acceptability in our population of PDL across genders, is

292  compatible with national data for other vaccines. The Brazilian national immunization

293  program has a history of over half a century successfully implementing vaccination

294  campaigns, promoting vaccine propaganda and presenting successful coverage results

295 leading to a scenario of low hesitancy rates in the general population (26,27). Despite

296 reductions in the overall coverage in the last decade due to the surge of anti-vaccine

297  movements and reduction of public investment in healthcare (28), vaccine hesitancy

298 remained low regardless of the increased distrust movement in the initial distributions of
299 COVID-19 vaccines (29).

300 As evidenced by our findings, higher vaccine hesitation has been reported previously
301 to be associated with illicit drug use and tobacco smoking (30,31). This finding is concerning
302  since our sample evidences a high proportion of reported drug use and that one quarter of

303 the individuals are current active tobacco smokers, this pattern of substance use is even

11
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304  higher in carceral settings worldwide (32). These specific groups can be evaluated in

305 targeted approaches if future vaccine uptake proves to be lower than expected.

306 We observed elevated rates of confidence issues, even among those who would
307  accept vaccination. Overall, a quarter of PDL have some distrust in vaccine safety and a
308 tenth reported distrust in vaccine efficacy or healthcare system and professionals. Distrust in
309 these factors is a strong determinant of vaccine acceptability (19,33); previous surveys

310 conducted in the overall Brazilian population reported that confidence issues were the most
311 relevant motives among people who hesitated in vaccination, with 41.4% and 25.5% of those
312  did not believing that vaccines were safe or effective, respectively (15).

313 Moreover, in PDL there has historically been ethic abuses, neglect and insufficient
314  access to healthcare take place (20,34). Recently there has been frequent discussions

315 regarding the inclusion of PDL in vaccine trials (34). Previous qualitative research

316 performed in some of the prisons included in this study support these findings and present
317  solutions proposed by the PDL interviewed; increasing vaccine education could strengthen
318 consent and ensuring PDL participation in study oversight with community counsels could
319  promote trust within the population (20). We hypothesize that this community engagement
320 can increase vaccine acceptability when vaccination campaigns start.

321 Vaccine education efforts should also be aligned with TB disease education.

322  Previous studies with COVID-19 have also suggested that education about disease could
323  improve vaccine uptake in prisons (35,36). Our findings highlighted that more concerns

324  about TB and previously knowing someone with TB were positively associated with vaccine
325  acceptance. Willingness to participate in TB vaccine trials has been associated with disease
326  knowledge in other contexts (37), finding that could also represent a possible association
327  with vaccine acceptance since PDL report fear of TB disease for personal or second hand
328  experience as factors influencing vaccination choices (20). In prison settings, the high

329 incidence of TB (7) leads to the high proportion of individuals reporting cellmates with TB
330 and knowing someone with a TB diagnosis in the past; however, this contact does not

331 guarantee a good understanding of the disease and personal risks.

12
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332 Although only a small proportion of all participants reported feeling community

333  coercion influencing their decision, this perception was substantially more common among
334  those who declined vaccination. Future trials and vaccine campaigns must ensure that there
335 are measures in place to respect individual autonomy of decision (34).

336 Our study has several limitations. Our primary outcome, TB vaccine acceptability, is
337  concerning a hypothetical product that it is not currently available. Within the vaccine

338 approval pipeline unexpected factors such as considerable side effects, efficacy of the

339 vaccine, inadequate safety information or distrust in the approval process might reduce the
340 expected acceptability significantly. Also, there is no standardized measurements or

341  questionnaires for hypothetical vaccination scenarios (38), most hesitancy studies are

342  regarding existing products or compare groups that already were vaccinated with those who
343  refused.

344 Finally, despite evaluating several prison units in all regions of Brazil, these results
345  might not reflect acceptability in the overall population or PDL in other countries. The burden
346  of TB in prisons, especially in Brazil, is disproportional which might lead to a higher vaccine
347  acceptance due to increased knowledge and concern about the disease. Also, due to social
348 desirability bias, it is possible that participants may have falsely reported that they would
349  accept a new TB vaccine due to fear of conflict or exclusion within the prison community for
350 not accepting interventions that would be beneficial for the broader prison population.

351

352 Conclusion

353 In conclusion, we identified that most incarcerated individuals in our sample would
354  accept a proposed new TB vaccine. Younger age, tobacco smoking and illicit drug use were
355  associated with lower acceptability. Individuals that refused vaccination reported more often
356  distrust in vaccine safety, efficacy and healthcare system, were less concerned about TB

357 disease and had more inadequate vaccine information sources. Our findings indicate that a
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358 new vaccine would be well accepted overall among PDL and that prospective vaccination
359  projects should aim to increase populational trust if adequate acceptance is not reached.

360
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TABLES & FIGURES

Figure 1. Cities included in the study evaluation and flowchart of inclusion of study
participants.

A B Random selection for
eligibility
(n = 1040)

l

Evaluated individuals
(n = 945)

eManaus

Excluded for incomplete
¢ Porto Velho questionnaire awnsers
(n=4)

@ Salvador Individuals included in
the main analysis
(n = 941)

@ Belo Horizonte l
Sample size by prison:
« Belo Horizonte (n = 110)
« Campo Grande - Male (n = 120)
« Campo Grande - Female (n = 120)
« Manaus - Male (n = 113)
« Manaus - Female (n = 114)
« Porto Velho (n = 127)
« Santa Cruz do Sul (n = 121)
« Salvador (n = 116)

o Campo Grande

@ Santa Cruz do Sul

Legend: A — Cities where the study prison units were located within Brazil. Five different
country regions are represented in different colors, at least one prison was evaluated in each
region. B — Flowchart of participant inclusion and number of participants at each site.
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Table 1. Characteristics of incarcerated individuals included in the vaccine acceptability study, by gender (n =
941)

Gender
Variables Overall N =941! Male N=707! Female N =234! p-value?
Sociodemographic characteristics
Age categories 0.046
18 — 25 years old 166 (17.6%) 125 (17.7%) 41 (17.5%)
26 - 35 years old 421 (44.7%) 326 (46.1%) 95 (40.6%)
36 - 45 years old 250 (26.6%) 185 (26.2%) 65 (27.8%)
Above 45 years old 104 (11.1%) 71 (10.0%) 33 (14.1%)
Race <0.001
White 185 (19.7%) 146 (20.7%) 39 (16.7%)
Black 192 (20.4%) 164 (23.2%) 28 (12.0%)
Mixed 546 (58.0%) 389 (55.0%) 157 (67.1%)
Yellow 10 (1.1%) 2(0.3%) 8(3.4%)
Indigenous 8(0.9%) 6 (0.8%) 2 (0.9%)
Marital Status <0.001
Divorced 42 (4.5%) 26 (3.7%) 16 (6.8%)
Married 209 (22.2%) 175 (24.8%) 34 (14.5%)
Single 559 (59.4%) 410 (58.0%) 149 (63.7%)
Stable Union 123 (13.1%) 93 (13.2%) 30 (12.8%)
Widowed 8(0.9%) 3(0.4%) 5(2.1%)
Schooling <0.001
Incomplete basic education 455 (48.4%) 369 (52.2%) 86 (36.8%)
Complete basic education or higher 486 (51.6%) 338 (47.8%) 148 (63.2%)
Family income 0.800
Less than 1 minimum wage 164 (17.4%) 124 (17.5%) 40 (17.1%)
1-2 minimum wages 422 (44.8%) 315 (44.6%) 107 (45.7%)
3-4 minimum wages 74 (7.9%) 58 (8.2%) 16 (6.8%)
>4 minimum wages 47 (5.0%) 38 (5.4%) 9 (3.8%)
Not informed 234 (24.9%) 172 (24.3%) 62 (26.5%)
Prison characteristics
Previously incarcerated 677 (71.9%) 542 (76.7%) 135 (57.7%) <0.001
Previous contact with TB case in the same cell 323 (34.3%) 260 (36.8%) 63 (26.9%) 0.006
Current incarceration time <0.001
<1 year 357 (37.9%) 221 (31.3%) 136 (58.1%)
1-2 years 275(29.2%) 224 (32.7%) 51 (21.8%)
3-4 years 127 (13.5%) 108 (15.3%) 19 (8.1%)
5 years or above 182 (19.3%) 154 (21.8%) 28 (12.0%)
Clinical characteristics
Previous TB history 87 (9.2%) 72 (10.2%) 15 (6.4%) 0.084
Reported living with HIV 13 (1.4%) 8(1.1%) 5(2.1%) 0.300
Reported alcohol abuse disorder 42 (4.5%) 41 (5.8%) 1(0.4%) <0.001
Current tobacco smoking 243 (25.8%) 205 (29.0%) 38 (17.3%) <0.001
lllicit drug use 144 (15.3%) 122 (17.3%) 22 (9.4%) 0.004

2Wilcoxon rank sum test; Fisher's exact test; Pearson's Chi-squared test
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Table 2. Vaccine acceptability questions assessing knowledge, information sources and reasons to not get
vaccinated in people deprived of liberty, by willingness to take a proposed TB vaccine (n = 941)

Would you take the TB

vaccine?
Variables Overall No / Unsure Yes p-value?
N = 941! N =451 N =896

"Before today, how much did you know about tuberculosis (TB)?" 0.800

| had heard of TB, and knew a lot about it 189 (20.1%) 8(17.8%) 181 (20.2%)

| had heard of TB, and knew some things about it 364 (38.7%) 19 (42.2%) 345 (38.5%)

| had heard of TB, but did not know much about it 342 (36.3%) 15 (33.3%) 327 (36.5%)

| had never heard of TB 46 (4.9%) 3(6.7%) 43 (4.8%)
“Has someone you know ever had tuberculosis (TB)?” 0.049

Yes, someone | know has had or currently has TB 594 (63.1%) 30 (66.7%) 564 (62.9%)

No, | do not know anyone who has had TB 329 (35.0%) 12 (26.7%) 317 (35.4%)

Unsure 18 (1.9%) 3(6.7%) 15 (1.7%)
What sources of information would you trust the most to recommend a new TB vaccine?
Facility-based healthcare workers or community/lay healthcare worker (health care 760 (80.8%) 29 (64.4%) 731 (81.6%) 0.004
professionals)
Family, friends, colleagues (personal network) 369 (39.2%) 13 (28.9%) 356 (39.7%) 0.150
Ministry of Health or other government officials (government agencies) 546 (58.0%) 19 (42.2%) 527 (58.8%) 0.028
Religious leaders (faith) 140 (14.9%) 3(6.7%) 137 (15.3%) 0.110
Other community leaders (community-based network) 72 (7.7%) 0 (0%) 72 (8.0%) 0.042
Social media/internet sources 77 (8.2%) 1(2.2%) 76 (8.5%) 0.200
Other 12 (1.3%) 4 (8.9%) 8 (0.9%) 0.002
What are some reasons you might not get a TB vaccine if it were available to you?
Health-related barriers (e.g. allergies or other health conditions) 135 (14.3%) 14 (31.1%) 121 (13.5%) 0.001
Pregnancy or lactating barriers (e.g., safety while pregnant or breastfeeding) 12 (1.2%) 1(3.0%) 11 (1.2%) 0.150
Family or community-related barriers (e.g., fear of reaction/ stigma) 64 (6.8%) 4 (8.9%) 60 (6.7%) 0.500
TB beliefs (e.g., | am not concerned about developing TB) 9 (1.0%) 2 (4.4%) 7 (0.8%) 0.065
Distrust in vaccines in general (e.g., negative experiences with vaccines, | do not like 65 (6.9%) 13 (28.9%) 52 (5.8%) <0.001
injections, | am concerned about potential side effects of vaccines [e.g., long-term or short-
term side effects including fertility])
Distrust in TB vaccines (e.g., TB vaccine is not important or necessary, | do not think a new TB 62 (6.6%) 17 (37.8%) 45 (5.0%) <0.001
vaccine will work or stop me from getting TB, | do not think a new TB vaccine will be safe, or |
am concerned about potential side effects of a new TB vaccine)
| do not trust the healthcare system and/or the healthcare workers 15 (1.6%) 4 (8.9%) 11 (1.2%) 0.004
Fear of repression from other people deprived of liberty 14 (1.5%) 1(2.2%) 13 (1.5%) 0.500
| don’t believe that i would have the option to deny a TB vaccine, even if | did not wanted to 59 (6.3%) 5(11.1%) 54 (6.0%) 0.200
take it
None of the above 625 (66.4%) 9 (20.0%) 616 (68.8%) <0.001
Other 20 (2.1%) 1(2.2%) 19 (2.1%) >0.900
In (%)

2Fisher's exact test; Pearson's Chi-squared test
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Figure 2. Likert scale responses to questions related to tuberculosis concerns and vaccine acceptability among
people deprived of liberty, stratified by willingness to take a proposed TB vaccine (N = 941)

Would you take the vaccine? I am concerned that | could develop TB
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Table 3. Variables associated with not accepting a new proposed TB vaccine among people deprived of liberty in
Brazil (n = 941)

Would you take the TB vaccine?

Variables Overall No / Unsure Yes p-value?
N =9411 N =451 N =896
Confidence
Composite distrust in vaccine safety 238 (25.3%) 35 (77.8%) 203 (22.7%) <0.001
Composite distrust in vaccine efficacy 95 (10.1%) 25 (55.6%) 70 (7.8%) <0.001
Composite distrust in healthcare system/workers 98 (10.4%) 27 (60.0%) 71(7.9%) <0.001
Complacency
Concerned about TB 831 (88.3%) 35 (77.8%) 796 (88.8%) 0.024
Calculation
Bad previous TB knowledge 388 (41.2%) 18 (40.0%) 370 (41.3%) 0.900
Not adequate sources of information 60 (6.4%) 11 (24.4%) 49 (5.5%) <0.001
Collective constrains
Reported community coercion 122 (13.0%) 9 (20.0%) 113 (13.0%) 0.150
In (%)

2Pearson's Chi-squared test; Fisher's exact test
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SUPPLEMENTARY TABLES & FIGURES

Supplementary Table 1. Characteristics of incarcerated individuals included in the vaccine acceptability study,
by willingness to take a proposed TB vaccine (n = 941)
Would you take the vaccine?

Variables Overall N =941 No/Unsure N =45 YesN =896! p-value?
Sociodemographic characteristics

Gender 0.004
Male 707 (75.1%) 42 (93.3%) 665 (74.2%)

Female 234 (24.9%) 3(6.7%) 231 (25.8%)

Age categories 0.073

18 — 25 years old 166 (17.6%) 15 (33.3%) 151 (16.9%)
26 — 35 years old 421 (44.7%) 16 (35.6%) 405 (44.7%)
36 — 45 years old 250 (26.6%) 10 (22.2%) 240 (26.6%)

Above 45 years old 104 (11.1%) 4 (8.9%) 100 (11.1%)

Race 0.500

White 185 (19.7%) 11 (24.4%) 174 (19.4%)
Black 192 (20.4%) 8(17.8%) 184 (20.5%)
Mixed 546 (58.0%) 25 (55.6%) 521 (58.1%)
Yellow 10 (1.1%) 0(0%) 10 (1.1%)

Indigenous 8 (0.9%) 1(2.2%) 7 (0.8%)

Marital Status 0.100
Divorced 42 (4.5%) 0(0%) 42 (4.7%)

Married 209 (22.2%) 17 (37.8%) 192 (21.4%)
Single 559 (59.4%) 22 (48.9%) 537 (59.9%)
Stable Union 123 (13.1%) 6(13.3%) 117 (13.1%)
Widowed 8(0.9%) 0(0%) 8(0.9%)

Schooling 0.700
Incomplete basic education 455 (48.4%) 23 (51.1%) 432 (48.2%)
Complete basic education or higher 486 (51.6%) 22 (48.9%) 464 (51.8%)

Family income >0.900
Less then 1 minimum wage 164 (17.4%) 9 (20.0%) 155 (17.3%)

1-2 minimum wages 422 (44.8%) 18 (40.0%) 404 (45.1%)
3-4 minimum wages 74 (7.9%) 3(6.7%) 71 (7.9%)
>4 minimum wages 47 (5.0%) 3(6.7%) 44 (4.9%)
Not informed 234 (24.9%) 12 (26.7%) 222 (24.8%)
Prison characteristics

Previously incarcerated 677 (71.9%) 32 (71.1%) 645 (72.0%)  0.900

Previous contact with TB case in the same cell 323 (34.3%) 19 (42.2%) 304 (33.9%) 0.300

Current incarceration time 0.400

<1vyear 357 (37.9%) 14 (31.1%) 343 (38.3%)
1-2 years 275 (29.2%) 18 (40.0%) 257 (28.7%)
3-4 years 127 (13.5%) 5(11.1%) 122 (13.6%)
5 years or above 182 (19.3%) 8(17.8%) 174 (19.4%)
Clinical characteristics

Previous TB history 87 (9.2%) 5(11.1%) 82 (9.2%) 0.600

Living with HIV 13 (1.4%) 0 (0%) 13 (1.5%)  >0.900

Alcohol abuse 42 (4.5%) 4 (8.9%) 38 (4.2%) 0.140

Current tobacco smoking 243 (25.8%) 20 (44.4%) 223 (24.9%) 0.003

llicit drug use 144 (15.3%) 12 (26.7%) 132 (14.7%)  0.030

In (%); Median (Q1 - Q3)

2Pearson's Chi-squared test; Wilcoxon rank sum test; Fisher's exact test
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Supplementary Table 2. Vaccine acceptability questions assessing knowledge, information sources and reasons to not get
vaccinated in people deprived of liberty, by gender (n = 941)

Gender

Variables Overall N = 941! Male N = 7071 Female N = 234! p-value?
“If a new vaccine for adolescents/adults was approved for tuberculosis (TB), 0.009
available to you today..., would you choose to get the vaccine?”
Yes 896 (95.2%) 665 (94.1%) 231 (98.7%)
No 36 (3.8%) 33 (4.7%) 3(1.3%)
Unsure 9 (1.0%) 9 (1.3%) 0 (0%)
Tuberculosis knowledge
"Before today, how much did you know about tuberculosis (TB)?" <0.001

| had heard of TB, and knew a lot about it 189 (20.1%) 108 (15.3%) 81 (34.6%)

| had heard of TB, and knew some things about it 364 (38.7%) 284 (40.2%) 80 (34.2%)

| had heard of TB, but did not know much about it 342 (36.3%) 274 (38.8%) 68 (29.1%)

| had never heard of TB 46 (4.9%) 41 (5.8%) 5(2.1%)
“Has someone you know ever had tuberculosis (TB)?” 0.700

Yes, someone | know has had or currently has TB 594 (63.1%) 449 (63.5%) 145 (62.0%)

No, | do not know anyone who has had TB 329 (35.0%) 243 (34.4%) 86 (36.8%)

Unsure 18 (1.9%) 15 (2.1%) 3(1.3%)
What sources of information would you trust the most to recommend a new TB
vaccine?
Facility-based healthcare workers or community/lay healthcare worker (health care 760 (80.8%) 585 (82.7%) 175 (74.8%) 0.007
professionals)
Family, friends, colleagues (personal network) 369 (39.2%) 266 (37.6%) 103 (44.0%) 0.083
Ministry of Health or other government officials (government agencies) 546 (58.0%) 401 (56.7%) 145 (62.0%) 0.200
Religious leaders (faith) 140 (14.9%) 103 (15.8%) 37 (14.6%) 0.600
Other community leaders (community-based network) 72 (7.7%) 48 (6.8%) 24 (10.3%) 0.084
Social media/internet sources 77 (8.2%) 55 (7.8%) 22 (9.4%) 0.400
Other 12 (1.3%) 6 (0.8%) 6 (2.6%) 0.084
What are some reasons you might not get a TB vaccine if it were available to you?
Health-related barriers (e.g. allergies or other health conditions) 135 (14.3%) 128 (18.1%) 7 (3.0%) <0.001
Pregnancy or lactating barriers (e.g., safety while pregnant or breastfeeding) 12 (5.1%) - 12 (5.1%) -
Family or community-related barriers (e.g., fear of reaction/ stigma) 64 (6.8%) 57 (8.1%) 7 (3.0%) 0.008
TB beliefs (e.g., | am not concerned about developing TB) 9 (1.0%) 8(1.1%) 1(0.4%) 0.500
Distrust in vaccines in general (e.g., negative experiences with vaccines, | do not like 65 (6.9%) 55 (7.8%) 10 (4.3%) 0.067
injections, | am concerned about potential side effects of vaccines [e.g., long-term or
short-term side effects including fertility])
Distrust in TB vaccines (e.g., TB vaccine is not important or necessary, | do not think a 62 (6.6%) 48 (6.8%) 14 (6.0%) 0.700
new TB vaccine will work or stop me from getting TB, | do not think a new TB vaccine
will be safe, or I am concerned about potential side effects of a new TB vaccine)
| do not trust the healthcare system and/or the healthcare workers 15 (1.6%) 14 (2.0%) 1(0.4%) 0.130
Fear of repression from other people deprived of liberty 14 (1.5%) 12 (1.7%) 2 (0.9%) 0.500
| dont believe that i would have the option to deny a TB vaccine, even if i did not 59 (6.3%) 51 (7.2%) 8(3.4%) 0.038
wanted to take it
None of the above 625 (66.4%) 432 (61.1%) 193 (82.5%) <0.001
Other 20 (2.1%) 12 (1.7%) 8 (3.4%) 0.120

In /N (%) ; 2Pearson's Chi-squared test; Fisher's exact test
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Supplementary Figure 1. Likert scale responses to questions related to tuberculosis concerns and vaccine
acceptability among people deprived of liberty, stratified by gender (N = 941)

Gender I am concerned that | could develop TB

Female 75% 25%

19%

Male 80%

I am concerned that, If | developed TB, | would
become seriously ill or die

| think a new tuberculosis (TB) vaccine would be
effective

| think a new tuberculosis (TB) vaccine would be
important for my health

)

| think a new tuberculosis (TB) vaccine would be

safe
.

| would trust taking a new tuberculosis (TB)
vaccine if | had adequate information about it

Female 98% o+ 2%

I would trust the health workers who would give
me a new tuberculosis (TB) vaccine

Male 94% 1% I 5%
L)

100 50 0 50 100
Frequency (%)

Response: . Strongly agree Agree Don't know Disagree . Strongly disagree


https://doi.org/10.64898/2025.12.02.25341289
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2025.12.02.25341289; this version posted December 6, 2025. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in

perpetuity.

It is made available under a CC-BY 4.0 International license .

Supplementary Table 3. Variables associated with not accepting the new proposed TB vaccine among people

deprived of liberty in Brazil, by gender (n = 941)

Gender

Variables Overall N =941! Male N =707! Female N =234! p-value?
Confidence

Composite distrust in vaccine safety 238 (25.3%) 204 (28.9%) 34 (14.5%) <0.001

Composite distrust in vaccine efficacy 95 (10.1%) 73 (10.3%) 22 (9.4%) 0.700

Composite distrust in healthcare system/workers 98 (10.4%) 77 (10.9%) 21 (9.0%) 0.400
Complacency

Concerned about TB 831 (88.3%) 628 (88.8%) 203 (86.8%) 0.400
Calculation

Bad previous TB knowledge 388 (41.2%) 315 (44.6%) 73 (31.2%) <0.001

Not adequate sources of information 60 (6.4%) 44 (6.2%) 16 (6.8%) 0.700
Collective constrains

Reported community coercion 122 (13.0%) 109 (15.4%) 13 (5.6%) <0.001

In (%)

2Pearson's Chi-squared test; Fisher's exact test
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