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Graphical Abstract

An epidemiological study of tuberculosis in vulnerable populations in a 
municipality of Southeastern Mato Grosso during the COVID-19 pandemic

Abstract

Tuberculosis is an infectious disease with social determinants and is considered a serious public health problem. This study aimed to 
analyze tuberculosis (TB) cases among vulnerable populations during the COVID-19 pandemic in Rondonópolis, Mato Grosso, Brazil. 
This is an analytical, retrospective epidemiological study using secondary data from tuberculosis cases reported to Epidemiological 
Surveillance between March 2020 and March 2023. Vulnerable populations were defined as individuals deprived of liberty, people 
experiencing homelessness, and beneficiaries of government income transfer programs. Logistic regression models were used to assess 
the relationship between vulnerability and unfavorable treatment outcomes. Among the 315 tuberculosis cases reported in the general 
population, 22.5% were classified as belonging to vulnerable groups. Being deprived of liberty and presenting the extrapulmonary form 
were identified as protective factors for successful outcomes (adjusted OR = 0.16; 95% CI = 0.03–0.75) and (adjusted OR = 0.24; 95% 
CI = 0.07–0.86), respectively, whereas HIV/AIDS co-infection and illicit drug use were found to be risk factors for unsuccessful outcomes 
(adjusted OR = 2.4; 95% CI = 1.85–6.78) and (adjusted OR = 3.65; 95% CI = 1.06–12.53). The outcomes of tuberculosis cases differed 
among the studied populations, emphasizing the need for implementing specific health promotion strategies.
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• Tuberculosis is an in-
fectious and contagious
disease with social de-
terminants and is consi-
dered a serious public
health problem.
• This study aimed to
analyze tuberculosis ca-
ses among vulnerable
populations during the
COVID-19 pandemic.
• The outcomes of tu-
berculosis cases differ
across populations, hi-
ghlighting the need for
the implementation of
specific health promo-
tion strategies.
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INTRODUCTION

Tuberculosis (TB) is an infectious disease cau-
sed by the Mycobacterium tuberculosis bacillus 
and remains a major public health problem. It is 
estimated that one-quarter of the global population 
has been infected with the bacillus1. Several factors 
contribute to the prevalence of TB, including social 
determinants such as income2, education, social 
assistance, housing3, employment4, and access to 
healthcare2 conditions of social inequality that faci-
litate disease transmission5.

Studies addressing the epidemiological rela-
tionship between TB and the social and economic 
contexts of population groups are essential. The 
World Health Organization (WHO) Global Report 
indicated that the global incidence of TB decreased 
from 7.1 million in 2019 to 5.8 million in 2020, a 
reduction associated with the disruption of essen-
tial TB services during the COVID-19 pandemic. 
This decrease was related to difficulties in active 
case finding and diagnosis among the general po-
pulation, including vulnerable groups6.

Resolution No. 709/2023 of the Brazilian Natio-
nal Health Council defines the populations most 
vulnerable to TB as impoverished communities, 
Black populations, people experiencing homeless-
ness (PEH), incarcerated individuals (PPL), people 
living with HIV/AIDS, migrants, refugees, Indige-
nous groups, and individuals who abuse alcohol 
and other drugs. It recommends implementing stra-
tegies integrated with other public policies to effec-
tively address the needs of these populations and 
strengthen TB control7.

The number of confirmed and reported TB cases 
has declined in recent years: 281,101 cases were 
recorded in Brazil from 2017 to 2019, compared to 
227,947 between 2020 and 2022. In the Central-
-West region, 13,356 cases were reported betwe-
en 2017 and 2019 and 10,287 between 2020 and 
2022. During the initial pandemic period (2020–
2022), there were 103,529 cases in the Southeast, 
58,744 in the Northeast, 28,396 in the North, and 
26,991 in the South. In Mato Grosso, 4,357 cases 
were reported between 2017 and 2019, and 3,090 
between 2020 and 20228.

The preventive quarantine decrees imposed du-
ring the COVID-19 pandemic led to the reduction 
or suspension of non-essential services, profoundly 
impacting the socioeconomic context. Individuals 
with lower incomes were often unable to adhere 
to social distancing measures due to the need to 
maintain their family income9.

Within this pandemic scenario, in which social 
inequities were accentuated, TB-related vulnerabi-
lities may have worsened. Furthermore, physical 
distancing measures led to decreased access to 
healthcare services, and COVID-19 disrupted TB 
care worldwide. Data from 24 countries revealed 
a drop in reported TB cases from 32,898 in 2019 
to 16,396 in 2020, with a sharp decline in March 
2020, reflecting restrictions on mobility and redu-
ced healthcare service hours, which hindered ac-
cess to TB care10.

Considering Brazil’s persistent social inequality, 
the growing number of people experiencing ho-
melessness and incarceration, the effects of TB on 
socially at-risk populations, challenges in treatment 
adherence, and the global plan prioritizing TB inci-
dence reduction, ensuring adequate care for indivi-
duals in vulnerable situations is a relevant research 
priority11.

Moreover, studies investigating the impact of 
poverty on TB outcomes and how targeted inter-
ventions may mitigate disease risk are still emer-
ging12.

Therefore, this research is justified by the impor-
tance of understanding the behavior of TB cases 
among vulnerable populations in relation to newly 
diagnosed TB cases in Rondonópolis, recognizing 
the value of interdisciplinary studies on neglected 
tropical diseases in the context of the COVID-19 
pandemic. Given the scarcity of research published 
during this period on TB in this endemic municipa-
lity, this study offers original and relevant contri-
butions to the development of strategies aimed at 
reducing TB incidence.

This study aimed to analyze tuberculosis cases 
among vulnerable populations during the COVID-19 
pandemic in Rondonópolis, Mato Grosso, Brazil.

https://creativecommons.org/licenses/by/4.0/


Mundo Saúde. 2025,49:e17652025
DOI: 10.15343/0104-7809.202549e17652025I

3

MATERIALS AND METHODS

Study Design
This is a cross-sectional, analytical, and retros-

pective study with a quantitative approach.

Study Setting and Period
The study was conducted in Rondonópolis, 

Mato Grosso (MT), using secondary data on tuber-
culosis (TB) obtained from the Epidemiological Sur-
veillance system. The study period spanned from 
March 2020 to March 2023, corresponding to the 
duration of the COVID-19 pandemic.

Rondonópolis is located in the southeastern me-
soregion of the state of Mato Grosso, in the Cen-
tral-West region of Brazil. The municipality has a 
territorial area of 4,824.020 km² and an estimated 
population of 239,613 inhabitants13,14. Rondonópo-
lis serves as an important regional hub for health, 
education, transportation, and workforce qualifica-
tion for the southeastern municipalities of the state. 
The municipality has a Human Development Index 
(HDI) of 0.7513.

TB notifications originated from primary health-
care units, the municipal TB reference center, spe-
cialized HIV/AIDS care services, private, public, 
and philanthropic hospitals, public emergency care 
units, and the prison healthcare outpatient service.

Data Collection
The data used in this study were secondary and 

collected from the Epidemiological Surveillance 
Department of Rondonópolis (MT), after obtaining 
prior authorization for data access, between June 
and July 2023.

The study population comprised all TB cases re-
ported and recorded in the local database, extrac-
ted as an Excel spreadsheet from the TABNET data 
tabulation tool of the Department of Informatics 
of the Brazilian Unified Health System (DATASUS). 
All cases classified according to the International 
Statistical Classification of Diseases and Related 
Health Problems (ICD-10 A16.9 – Respiratory tu-
berculosis, unspecified, without mention of bacte-
riological or histological confirmation) were inclu-
ded.

Inclusion criteria were: reported TB cases and 
residency in the municipality under study. Exclu-
sion criteria were: duplicate records, blank, and/or 
ignored data.

In this study, vulnerable populations were de-
fined as individuals who were deprived of liberty 
(PPL), experiencing homelessness (PEH), or bene-

ficiaries of government income transfer programs 
(PTR), categorized according to the variable “spe-
cial situations,” recorded in the Tuberculosis Noti-
fication/Investigation Form of the SINAN system at 
the time of disease notification.

The following variables were analyzed: number 
of TB cases reported monthly over the three-ye-
ar period; sociodemographic variables (sex, age, 
race/skin color, education level, pregnancy status, 
and healthcare professional status); clinical varia-
bles (type of case entry, clinical form, diagnostic 
methods, sputum smear microscopy, rapid molecu-
lar testing, culture, drug susceptibility testing [DST], 
histopathology, chest X-ray, HIV testing, smoking, 
illicit drug use, AIDS, diabetes mellitus, mental ill-
ness, and other comorbidities); and outcome varia-
bles (treatment abandonment, cure, death from TB, 
death from other causes, and transfer).

During the study period, 326 TB cases were re-
ported. Ten duplicate cases (reported by different 
healthcare units) and one case involving a resident 
of another municipality who had been hospitalized 
in Rondonópolis were excluded, resulting in a final 
sample of 315 TB cases.

For logistic regression analysis, outcome cate-
gories were grouped into treatment success (cure) 
and treatment failure (all other outcomes).

Data analysis
Cases were described according to their sociode-

mographic and clinical characteristics and grouped by 
population type: total population (all reported cases), 
incarcerated (PPL) and non-incarcerated individuals, 
people experiencing homelessness (PEH) and non-ho-
meless individuals, and beneficiaries and non-benefi-
ciaries of government income transfer programs (PTR). 
Descriptive statistics were performed using Microsoft 
Excel, and the results were presented in tables.

For each variable, associations between the diffe-
rent population groups and control groups were analy-
zed using the chi-square test or Fisher’s exact test. To 
estimate the association between incarceration, home-
lessness, or PTR beneficiary status and unfavorable TB 
outcomes, logistic regression models were fitted.

Variables with p ≤ 0.20 in the bivariate analysis 
were initially included in the multivariate model to 
control for potential confounders and to identify those 
independently associated with treatment failure in TB 
cases. Final variable selection was conducted using the 
backward stepwise elimination method, retaining in 
the final model only those with statistical significance 

https://creativecommons.org/licenses/by/4.0/
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RESULTS

Table 1 – Sociodemographic profile of reported tuberculosis (TB) cases in the total population (n = 315) 
and vulnerable population (n = 71) in Rondonópolis, Mato Grosso, Brazil, from March 2020 to March 

2023.

Between March 2020 and March 2023, a total of 
315 TB cases were reported in the general population. 
Of these, 13.65% were among incarcerated individuals 
(PPL), 2.22% among people experiencing homelessness 
(PEH), and 6.67% among beneficiaries of income trans-
fer programs (PTR). The highest number of cases in the 
general population occurred in March 2023 (n = 17), 
while the lowest was observed in January 2021 (n = 1).

Among vulnerable populations, the highest frequen-
cies were recorded in March 2023 for incarcerated in-
dividuals (n = 5), March 2021 for people experiencing 
homelessness (n = 1), and January (n = 2) and March (n 
= 2) 2023 for PTR beneficiaries.

The sociodemographic profile of reported TB ca-
ses in the general population of Rondonópolis (MT) 
was predominantly male (70.79%), aged 20 to 59 ye-
ars (70.16%), Brown (61.59%), with elementary edu-
cation (42.54%), and mostly non-healthcare workers 
(93.97%).

Regarding TB cases among PPL, PEH, and PTR bene-
ficiaries, the predominant characteristics were, respec-
tively: male (88.37%, 85.71%, 71.44%), 20–59 years 
old (97.67%, 100%, 47.62%), Brown (67.44%, 71.42%, 
71.44%), elementary education (74.42%, 57.14%, 
47.62%), and healthcare professionals among PPL 
(2.33%) (Table 1).

Total population Incarcerated population (PPL) Homeless population (PEH) Beneficiaries of income transfer 
programs (PTR) 

n=315 (%) n=43 (%) n=7 (%) n=21 (%)

Sex

Female 92 (29.21) 5 (11.63) 1 (14.29) 6 (28.56)

Male 223 (70.79) 38 (88.37) 6 (85.71) 15 (71.44)

Age group

0–9 3 (0.95) 0 (0) 0 (0) 0 (0)

10–19 19 (6.03) 0 (0) 0 (0) 2 (9.52)

20–59 221 (70.16) 42 (97.67) 7 (100) 10 (47.62)

60 or older 72 (22.86) 1 (2.33) 0 (0) 9 (42.86)

Race/skin color

Yellow 1 (0.32) 0 (0) 0 (0) 0 (0)

White 64 (20.32) 8 (18.61) 0 (0) 1 (4.76)

Indigenous 5 (1.59) 0 (0) 1 (14.29) 2 (9.52)

Brown 194 (61.59) 29 (67.44) 5 (71.42) 15 (71.44)

Black 41 (13.01) 6 (13.95) 1 (14.29) 2 (9.52)

Ignored 10 (3.17) 0 (0) 0 (0) 1 (4.76)

Educational level

None 9 (2.86) 1 (2.33) 0 (0) 2 (9.52)

Elementary education 134 (42.54) 32 (74.42) 4 (57.14) 10 (47.62)

Secondary education 95 (30.16) 6 (13.95) 0 (0) 6 (28.56)

Sociodemographic 
variables

to be continued...

(p < 0.05). Variables with a high proportion of missing 
data, high collinearity with other model variables, or 
lack of causal plausibility were excluded from the mul-
tivariate analysis.

The final logistic regression model included only 
variables considered statistically significant and/or 
epidemiologically relevant to explain the association 
between social vulnerability (incarceration, homeless-
ness, and participation in government income transfer 
programs) and unsuccessful TB treatment outcomes. 
Statistical analyses were performed using R software, 

version 4.4.115.

Ethical and legal considerations
This research project complied with all ethical 

principles for research involving human subjects, as 
established by Resolution No. 466 of December 12, 
201216. The study was approved by the Research Ethi-
cs Committee of the Federal University of Rondonó-
polis under Certificate of Ethical Appreciation (CAAE): 
69006223.8.0000.0126 and approval opinion No. 
6.130.934.

https://creativecommons.org/licenses/by/4.0/
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Total population Incarcerated population (PPL) Homeless population (PEH) Beneficiaries of income transfer 
programs (PTR) 

n=315 (%) n=43 (%) n=7 (%) n=21 (%)

Higher education 22 (6.98) 0 (0) 0 (0) 0 (0)

Not applicable 3 (0.95) 0 (0) 0 (0) 0 (0)

Ignored 52 (16.51) 4 (9.30) 3 (42.86) 3 (14.30)

Healthcare professional

Yes 6 (1.90) 1 (2.33) 0 (0) 0 (0)

No 296 (93.97) 41 (95.34) 7 (100) 21 (100)

Ignored 13 (4.13) 1 (2.33) 0 0 (0)

Source: TABNET/DATASUS. Prepared by the authors.

...continuation - Table 1.

The clinical characteristics of the general population 
were as follows: new cases (82.86%), pulmonary form 
(84.13%), sputum smear microscopy as the diagnostic 
method (39.37%), and negative HIV testing (68.57%). 
Regarding associated comorbidities, most were non-
-smokers (65.08%), did not use illicit drugs (81.90%),
did not have diabetes mellitus (88.89%), and did not
have mental illness (91.11%) (Table 2).

When comparing the studied vulnerable popula-
tions, the incarcerated group (PPL) presented a higher 
proportion of new cases (88.38%) and relapses after loss 
to follow-up (2.32%), a higher frequency of rifampicin-
-resistant cases detected by TRM-TB (6.98%), lower pre-
valence of HIV/AIDS co-infection (6.98%), fewer cases
without HIV testing (6.98%), and a higher prevalence

of mental illness (25.58%). Among people experiencing 
homelessness (PEH), the pulmonary form predomina-
ted (100%), with diagnostic characteristics including po-
sitive sputum smear microscopy (57.14%), no TRM-TB 
testing (85.71%) or drug susceptibility testing (100%), 
chest X-rays with suspicious findings (100%), higher HIV 
positivity (28.57%), and greater prevalence of smoking 
(85.71%) and drug use (42.56%).

Among income transfer program beneficiaries 
(PTR), there was a higher proportion of relapse cases 
(28.57%), combined pulmonary and extrapulmonary 
forms (4.76%), and lower prevalence of mental illness 
(4.76%), smoking (33.33%), and drug use (4.76%); 
however, diabetes mellitus was more prevalent in this 
group (4.76%) (Table 2).

Table 2 – Clinical characteristics of reported tuberculosis (TB) cases in the total population (n = 315) and vul-
nerable populations (n = 71) in Rondonópolis, Mato Grosso, Brazil, from March 2020 to March 2023.

Total 
population Incarcerated population (PPL) Homeless population (PEH) Beneficiaries of income trans-

fer programs 

n=315 (%) n=43 (%) n=7 (%) n=21 (%)

Type of case entry

New case 261 (82.86) 38 (88.38) 5 (71.42) 12 (57.14)

Relapse 15 (4.76) 3 (6.98) 1 (14.29) 6 (28.57)

Re-entry after treatment aban-
donment 9 (2.86) 1 (2.32) 0 (0) 0 (0)

Transfer 28 (8.89) 1 (2.32) 1 (14.29) 2 (9.52)

Unknown 2 (0.63) 0 (0) 0 (0) 1 (4.76)

Clinical form

Pulmonary 265 (84.13) 40 (93.02) 7 (100) 20 (95.24)

Extrapulmonary 48 (15.24) 3 (6.98) 0 (0) 0 (0)

Pulmonary + extrapulmonary 2 (0.63) 0 (0) 0 (0) 1 (4.76)

Chest X-ray

Normal 4 (1.27) 1 (2.32) 0 (0) 0 (0)

Suspect 267 (84.76) 39 (90.70) 7 (100) 18 (85.72)

Not performed 39 (12.38) 3 (6.98) 0 (0) 2 (9.52)

Ignored 5 (1.59) 0 (0) 0 (0) 1 (4.76)

HIV testing

Positive 38 (12.06) 3 (6.98) 2 (28.57) 2 (9.52)

Negative 216 (68.57) 37 (86.04) 2 (28.57) 15 (71.43)

In progress 2 (0.63) 0 (0) 0 (0) 0 (0)

to be continued...

Clinical variables

Sociodemographic 
variables

https://creativecommons.org/licenses/by/4.0/
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Total population Incarcerated population 
(PPL)

Incarcerated population 
(PPL)

Beneficiaries of income trans-
fer programs (PTR)

n=315 (%) n=43 (%) n=7 (%) n=21 (%)

Not performed 59 (18.74) 3 (6.98) 3 (42.56) 4 (19.05)

Smoking status

Yes 98 (31.11) 25 (58.14) 6 (85.71) 7 (33.33)

No 205 (65.08) 18 (41.86) 1 (14.29) 14 (66.67)

Ignored 12 (3.81) 0 (0) 0 (0) 0 (0)

Illicit drug use

Yes 44 (13.97) 12 (27.91) 3 (42.56) 1 (4.76)

No 258 (81.90) 31 (72.09) 4 (57.14) 20 (95.24)

Ignored 13 (4.13) 0 (0) 0 (0) 0 (0)

AIDS

Yes 38 (12.06) 3 (6.98) 2 (28.57) 2 (9.52)

No 271 (86.03) 39 (90.70) 4 (57.14) 19 (90.48)

Ignored 6 (1.90) 1 (2.32) 1 (14.29) 0 (0)

Diabetes mellitus

Yes 23 (7.30) 1 (2.32) 0 (0) 1 (4.76)

No 280 (88.89) 41 (95.36) 6 (85.71) 19 (90.48)

Ignored 12 (3.81) 1 (2.32) 1 (14.29) 1 (4.76)

Mental illness

Yes 15 (4.76) 11 (25.58) 1 (14.29) 1 (4.76)

No 287 (91.11) 32 (74.42) 6 (85.71) 19 (90.48)

Ignored 13 (4.13) 0 (0) 0 (0) 1 (4.76)

Source: TABNET/DATASUS. Prepared by the authors.

Clinical variables

In the general population, treatment success (cure) 
was 53.02%, while among vulnerable populations it 
was 67.44% for incarcerated individuals (PPL), 28.57% 
for people experiencing homelessness (PEH), and 
38.09% for beneficiaries of income transfer programs 
(PTR). Treatment failure (defined as abandonment/loss 
to follow-up, death due to TB, death from other cau-
ses, or transfer) occurred in 33.97% of the general po-
pulation, 11.64% among the incarcerated population, 
71.43% among the homeless population, and 42.86% 
among PTR beneficiaries.

Table 3 presents the factors that remained associa-
ted with unfavorable outcomes (abandonment/loss to 
follow-up, death from tuberculosis or other causes, and 
transfer) in the vulnerable population after adjustment.  
Being incarcerated (adjusted OR = 0.16; 95% CI = 0.03–
0.75) and having the extrapulmonary form (adjusted OR 
= 0.24; 95% CI = 0.07–0.86) were protective factors for 
successful outcomes, whereas co-infection with AIDS 
(adjusted OR = 2.4; 95% CI = 1.85–6.78) and illicit drug 
use (adjusted OR = 3.65; 95% CI = 1.06–12.53) were 
identified as risk factors for treatment failure.

...continuation - Table 2.

Table 3 – Association between clinical and sociodemographic characteristics and treatment failure 
(abandonment/loss to follow-up, death due to tuberculosis or other causes, and transfer) among 

tuberculosis cases in Rondonópolis, Mato Grosso, Brazil, from March 2020 to March 2023.

Characteristics Adjusted OR (RCa) 95% CI p (Wald’s test) p (Likelihood Ratio test)

Sex

Male reference 0.207

Female 0.63 (0.30–1.31) 0.211

Education level

Illiterate reference 0.927

Elementary 0.57 (0.08–4.08) 0.575

Secondary 0.67 (0.09–4.88) 0.691

Higher education 0.69 (0.08–6.15) 0.741

Type of case entry

New case reference 0.741

Relapse 1.36 (0.18–10.16) 0.764

 to be continued...
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DISCUSSION

In this study, tuberculosis (TB) cases reported 
among incarcerated individuals (PPL) and benefi-
ciaries of income transfer programs (PTR) peaked 
in March 2023. This pattern may be attributed to 
the introduction of the bivalent COVID-19 vacci-
ne in February 2023, which prompted patients to 
resume use of healthcare services that had been 
severely disrupted during the pandemic17. Conver-
sely, January 2021 registered the lowest number of 
TB cases in the general population, reflecting the 

impact of Brazil’s second COVID-19 wave, which 
became evident from December 2020 onward. Du-
ring this period, reinforced social distancing mea-
sures hindered treatment adherence, disrupted ac-
tive case finding within communities, and limited 
contact tracing efforts18,19

The four vulnerable populations analyzed in this 
study displayed similar sociodemographic patterns, 
predominantly involving men and individuals self-i-
dentified as of mixed race (Brown). The epidemio-

Characteristics Adjusted OR (RCa) 95% CI p (Wald’s test) p (Likelihood Ratio test)

Re-entry after abandonment 1.09 (0.07–15.90) 0.950

Transfer 0.54 (0.17–1.77) 0.309

Clinical form

Pulmonary reference 0.018

Extrapulmonary 0.24  (0.07-0.86) 0.028

Incarcerated population 
(PPL)

No reference 0.006

Yes 0.16 (0.03-0.75)   0.021     

Homeless population (PEH)

No reference 0.421

Yes 2.97 (0.2-43.95)   0.428         

Healthcare professional

No reference 0.535

Yes 1.9 (0.26-13.81)  0.528           

Immigrant status

No reference 0.691     

Yes 0.55  (0.03-10.82) 0.695          

Beneficiary of income 
transfer program (PTR)

No reference 0.456

Yes 1.57  (0.48-5.07) 0.455          

AIDS

No reference 0,046

Yes 2.4  (1,85-6,78)  0,049          

Diabetes mellitus

No reference 0,403

Yes 0.59 (0.17-2.09)   0.415         

Illicit drug use

No reference   0.035

Yes 3.65 (1.06-12.53)  0.04         

Smoking

No reference 0.228  

Yes  0.59 (0.25-1.41)   0.235          

Chest X-ray

Suspect reference 0.937

Not performed 1.29  (0.27-6.24) 0.754

Normal 1.29 (0.1-17,25)  0.845

RCa: Adjusted Odds Ratio. Source: Prepared by the authors.

...continuation - Table 3.

https://creativecommons.org/licenses/by/4.0/
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logical profile of TB in Brazil — both before and 
during the COVID-19 pandemic — showed that, in 
the Central-West region, over 70% of TB cases oc-
curred in men and more than 50% in individuals 
identifying as Black or Brown20.

The 20–59-year age group was the most affec-
ted in all five Brazilian regions, demonstrating that 
TB mainly affects adults, followed by older adults, 
with lower prevalence in children and adoles-
cents21. Adults represent the group most affected 
by TB due to higher exposure risk, as they are more 
frequently present in crowded environments and 
occupational settings that facilitate transmission22.

In this study, incarcerated individuals accounted 
for 60.56% of TB cases among vulnerable groups, 
consistent with findings from Belo Horizonte be-
tween 2001 and 2017, where 65.11% of vulnera-
ble TB cases were observed among the PPL popu-
lation11.

Within the incarcerated population, a higher 
proportion of rifampicin-resistant cases detected 
by TRM-TB was identified compared to PTR benefi-
ciaries. The Brazilian Ministry of Health has recog-
nized the PPL population as a group with higher 
prevalence of multidrug-resistant TB (MDR-TB)23. 
Data from SINAN/BH indicated that 5% of PPL ca-
ses were MDR-TB infections. Given the importance 
of early diagnosis and the utility of rapid molecular 
testing (TRM-TB), this study’s findings — showing 
greater TRM-TB use among PPL and PTR benefi-
ciaries than in the general population— suggest a 
positive trend toward diagnostic prioritization in 
vulnerable populations.

Conversely, low use of TRM-TB was observed 
among people experiencing homelessness (PEH), 
with most cases lacking molecular testing. Early 
diagnostic testing is essential for timely TB detec-
tion and treatment, particularly among vulnerable 
groups who may sustain transmission chains due 
to barriers in accessing healthcare and challenges 
with treatment adherence11.

The PEH population also exhibited higher rates 
of HIV positivity, smoking, and drug use. In Brazil, 
this population shows a high prevalence of tobac-
co and illicit drug use, including among individuals 
living with HIV/AIDS findings that align with the 
present study²². The elevated vulnerability of PEH 
to HIV infection is linked to a complex interplay of 
factors, including age and gender disparities, sexu-
al practices, types of partnerships, substance use, 
and limited access to preventive interventions for 
sexually transmitted infections (STIs) and AIDS24.

This study found a treatment success rate of 
67.44% among incarcerated individuals, with an 

adjusted odds ratio (OR) of 0.16 (95% CI: 0.03–
0.75) for favorable outcomes. Similar results were 
reported elsewhere, with an OR of 0.68 indicating 
that incarceration was associated with favorable 
outcomes (protective against treatment failure)25. 

That association was attributed to the benefits 
of directly observed therapy (DOT). Although this 
variable was unavailable in the present dataset, in-
carcerated individuals received ambulatory care 
within prison facilities, which may have facilitated 
better follow-up and improved outcomes. Social 
determinants of health are closely linked to disease 
risk. Health inequities limit access to preventive, 
diagnostic, and therapeutic services, resulting in 
populations with reduced access to comprehensi-
ve TB care26.

Extrapulmonary TB was also identified as a pro-
tective factor for treatment success in this study 
(adjusted OR: 0.24; 95% CI: 0.07–0.86). In Rio de 
Janeiro, a study reported a higher likelihood of un-
favorable outcomes among patients with severe 
extrapulmonary forms (with or without pulmonary 
involvement) compared to those with isolated, 
non-severe extrapulmonary TB27. Another investi-
gation found that, although most cases resulted in 
cure, the cure rate remained below the WHO-re-
commended 85%, while treatment abandonment 
(6.48%) exceeded the acceptable 5% threshold28.

Conversely, HIV/AIDS co-infection and illicit 
drug use were confirmed as risk factors for treat-
ment failure among vulnerable groups. These fin-
dings underscore the role of AIDS as one of the 
major co-infections associated with TB, especially 
among younger individuals. Co-infection leads to 
more severe clinical forms, higher hospitalization 
rates, greater frequency of extrapulmonary involve-
ment, lower cure rates, and increased mortality29.

In Pelotas, Rio Grande do Sul, during the CO-
VID-19 pandemic, the presence of comorbidities, 
HIV infection, mental disorders, and illicit substan-
ce use was associated with a reduced provision of 
healthcare interventions during TB treatment. Ser-
vice-level challenges in maintaining treatment con-
tinuity and providing targeted follow-up for indivi-
duals requiring closer monitoring due to chronic 
conditions hindered both the delivery and uptake 
of care. The association between multimorbidity 
and a lower number of treatment follow-up actions 
reveals an important fragility in healthcare delivery, 
as this condition is correlated with unfavorable TB 
treatment outcomes30.

The present study has limitations related to the 
use of secondary data, which are collected and en-
tered by different professionals across the munici-
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