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ABSTRACT

Objective: To analyze the epidemiological and clinical profile of tuberculosis in the indigenous population of Mato
Grosso (2011-2020).

Method: This is a descriptive study using data recorded in the Information System for Notifiable Diseases (Sistema de
Informagdo de Agravos de Notificacdo, SINAN). Statistical analyses were performed, stratified by sociodemographic and
clinical variables, comparing tuberculosis cases in the general and indigenous populations of Mato Grosso (Brazil), using
the chi-square and Fisher's exact tests in SPSS® 25.0. The incidence rates were calculated per 100,000 inhabitants and
analyzed over the years and by geographic area via GeoDa® 1.20.0.36 and Qgis® 3.32.1. The data were aggregated by
regional health departments.

Results: A total of 11,288 tuberculosis cases were recorded in the general population and 879 cases in indigenous
people, with mean incidence values of 36.3 and 173.1 cases per 100,000 inhabitants, respectively. Indigenous individuals
had a higher proportion of women (48.8% vs. 30.3%, p<0.001), young people (10—17 years old: 21.4% vs. 2.3%,
p<0.001), pulmonary forms (97.4% vs. 90.0%, p<0.001) and a higher cure rate (88.9% vs. 76.5%, p<0.001). The
spatial distribution was heterogeneous in the indigenous population, with predominance in remote areas of the state.
Condlusion: Tuberculosis had higher incidence in the indigenous population of Mato Grosso (2011-2020) when
compared to the general population. Among indigenous individuals, there was a higher proportion of affected women
and young people, predominance of pulmonary forms and lower frequency of comorbidities.

Descriptors: Tuberculosis; Health of Indigenous Peoples; Epidemiology.

RESUMO

Objetivo: Analisar o perfil epidemioldgico e clinico da tuberculose na populacdo indigena de Mato Grosso (2011-2020).
Método: Trata-se de um estudo descritivo com dados registrados no Sistema de Informacdo de Agravos de Notificagdo
(SINAN). Foram realizadas andlises estatisticas estratificadas por varidveis sociodemogréficas e clinicas comparativas
entre os casos de tuberculose na populagdo geral e indigena do estado do Mato Grosso (Brasil), utilizando os testes qui-
quadrado e exato de Fisher no SPSS® 25.0. As taxas de incidéncia foram calculadas por 100 mil habitantes e analisadas
a0 longo dos anos e por drea geogrdfica via GeoDa® 1.20.0.36 e Qgis® 3.32.1. Os dados foram agregados por regionais
de salde.

Resultados: Foram registrados 11.288 casos de tuberculose na populacdo geral e 879 casos em indigenas, com
incidéncia média de 36,3 e 173, casos/100.000 habitantes, respectivamente. Indigenas apresentaram maior proporcao
de mulheres (48,8% vs. 30,3%, p<0,001), jovens (10-17 anos: 21,4% vs. 2,3%, p<0,001), formas pulmonares
(97,4% vs. 90,0%, p<0,001) e maior taxa de cura (88,9% vs. 76,5%, p<0,001). A distribuicdo espacial foi heterogénea
na populacdo indigena, predominando em dreas remotas do estado.

Conclusdo: A tuberculose apresentou maior incidéncia na populacdo indigena de Mato Grosso (2011-2020) em
comparagdo a populagdo geral. Entre indigenas, houve maior proporcao de mulheres e jovens acometidos, além do
predominio das formas pulmonares e menor frequéncia de comorbidades.

Descritores: Tuberculose; Satde de populagdes indigenas; Epidemiologia.
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RESUMEN

Objetivo: Analizar el perfil epidemioldgico y clinico de la tuberculosis en la poblacion indigena de Mato Grosso (2011-2020).

Método: Estudio descriptivo con datos registrados en el Sistema de Informacion de Agravios de Notificacion (SINAN). Se realizaron andlisis estadisticos estratificados
por variables sociodemogrdficas y clinicas, comparando los casos de tuberculosis en la poblacién general e indigena del estado de Mato Grosso (Brasil), utilizando la
prueba de chi-cuadrado y 1a prueba exacta de Fisher en SPSS® 25.0. Las tasas de incidencia se calcularon por 100 mil habitantes y se analizaron a lo largo de los afios
y por drea geogrdfica a través de GeoDa® 1.20.0.36 y Qgis® 3.32.1. Los datos fueron agregados por las regionales de salud.

Resultados: Se registraron 11.288 casos de tuberculosis en la poblacién general y 879 casos en la poblacién indigena, con una incidencia media de 36,3 y 173,1
casos por 100.000 habitantes, respectivamente. Los indigenas presentaron una mayor proporcion de mujeres (48,8% vs. 30,3%, p<0,001), jovenes (1017 afios:
21,4% vs. 2,3%, p<0,001), formas pulmonares (97,4% vs. 90,0%, p<0,001) y una mayor tasa de curacion (88,9% vs. 76,5%, p<0,001). La distribucion espacial
fue heterogénea en la poblacion indigena, con predominio en dreas remotas del estado.

Conclusion: La tuberculosis presentd una mayor incidencia en la poblacién indigena de Mato Grosso (2011-2020) en comparacion con la poblacién general. Entre
los indigenas, hubo una mayor proporcion de mujeres y jovenes afectados, con preponderancia de las formas pulmonares y una menor frecuencia de comorbilidades.

Descriptores: Tuberculosis; Salud de poblaciones indigenas; Epidemiologfa.

Hl INTRODUCTION

Tuberculosis (TB) is among the oldest infectious
diseases in the world and remains a major public health
concern. Its etiological agent, Mycobacterium tuber-
culosis, primarily infects the lungs (pulmonary form).
However, in more severe cases, it can also spread to and
affect other organs and/or systems (extrapulmonary
form), causing complications such as meningitis®.

It is estimated that 8.2 million people were diag-
nosed with TB in 2023, making it the highest number
of new cases reported in a single year since the World
Health Organization (WHO) began global monitoring of
TBin the mid-1990s. In addition, after the control of the
COVID-19 pandemic, TB once again became the main
cause of death from infectious diseases in the world®.
In Brazil, 80,012 cases of TB were recorded (37.0/100,000
inhabitants) in 2023, and 5,935 deaths in 2023

TBis considered a multicausal disease and, among
the factors extrinsic to the individual, low socioeco-
nomic indicators corroborate the proliferation of the
disease”). Regarding epidemiological aspects, there are
groups called “vulnerable populations” that present a
higher risk of morbidity and mortality from tuberculosis,
namely:individuals living with HIV, people deprived of
liberty (PDL), homeless people, users of alcohol and
other drugs, smokers and indigenous people®“®. These
groups are identified as vulnerable due to factors such
as poverty, lack of basic sanitation, limited access to
health services, poor housing conditions, ineffective
public policies, among others®” .

Studies indicate that indigenous communities have
considerably higher TBincidence rates compared to the
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general population, reflecting inequalities in access to
health services and social determinants that exacerbate
vulnerability to infectious diseases”. In Brazil, the situ-
ation is no different. Among the Brazilian states, Mato
Grosso, specifically, had the highest incidence rate of
TBinindigenous people (303.6/100,000 inhabitants in
the 2011-2017 period), much higher than the general
population’s rate in 2017(36.3/100,000 inhabitants)®.

Despite the aforementioned data, little is known
about the epidemiological and clinical characteristics
of these cases, information that is essential to support
effective and equitable interventions through public
health policies. Therefore, the present study aims to
analyze the epidemiological and clinical profile of TB
cases in the indigenous population of Mato Grosso
between 2011 and 2020.

Bl METHOD

Thisis an observational, descriptive study, with a spa-
tial component, based on secondary data onTB cases
in the state of Mato Grosso, from 2011 to 2020, guided
by the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) instrument.

The state of Mato Grosso is located in the Central-
West region of Brazil, has 141 municipalities organized
in 16 health regions (Figure 1). Its capital is Cuiaba,
and the state covers an area of 903,207.050 km?. In
2021, the population of Mato Grosso was 3,658,813
inhabitants. The state has a population density of 4.05
inhabitants/km?and a high Human Development Index
(HDI) (0.725)10,
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Figure 1. Health regions of the state of Mato Grosso. Brazil, 2023.

Source: Elaborated by the authors using Qgis® software.

Data from the 2022 Census show that Mato Grosso is
the seventh state with the largest indigenous population
in Brazil (58,231 indigenous people), corresponding
to 1.59% of the state’s population™. According to
the Organization of Indigenous Peoples of Brazil, this
population is organized into 39 ethnic groups and
17 linguistic families"?. The state of Mato Grosso has
a total of 79 indigenous lands, with 56 regularized, 3
approved, 7 declared, 3 delimited, and 10 under study'.
The Special Department for Indigenous Health (SESAV),
created in 2010, is responsible for coordinating the
National Policy for Health Care for Indigenous Peoples
(PNASPI). Therefore, SEDAI organizes health actions
within the 34 Special Indigenous Health Districts (DSEI).
State and municipal programs work in acomplementary
manner and in coordination with Sesai. In total, Mato
Grosso has 5 DSEI (Cuiab3, Araguaia, Caiapd de Mato
Grosso, Xavante and Xingu)‘'2.

The study population consisted of all new cases
of TB in people aged 10 years or older, residing in the
state of Mato Grosso, registered in SINAN between
2011 and 2020. A new case was considered to be one
that was reported in the “type of entry”variable in the
TB notification form as: new case(1), unknown (4) and
post-mortem (cases identified late, that is, at the time
or after the patient’s death)®.

Cases marked as“diagnosis change”were excluded, as
they were not cases of tuberculosis. Also excluded were
those that contained the IBGE code of a municipality of
residence not located in the state of Mato Grosso, those
cases closed as “transfer” (patient referred to another
service for further treatment) and those that were
closed due to indication of use of treatment regimens
other than the basic regimen. The Ministry of Health
recommends that these cases are closed in SINAN
and reported in the Information System for Special
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Treatments of Tuberculosis — SITETB). The number of
cases in the area during the study period subject to
these criteria determined the sample size.

The variables of interest were information regarding
laboratory diagnosis (date and laboratory tests per-
formed), classification of the clinical form of the disease,
age, gender, race/color, education, HIV co-infection, use
of antiretroviral drugs, use of alcohol, tobacco and other
drugs, mental iliness, whether the patient receives any
assistance from a government income transfer program
and termination status.

Laboratory confirmation was included in the analysis
after grouping the variables relating to diagnostic tests
(sputum smear microscopy, culture and rapid molecular
test) into a single variable, so that performing any of
the three tests was considered sufficient for laboratory
confirmation of TB.

Data onTB cases were obtained from the Information
System for Notifiable Diseases (SINAN) provided by the
Epidemiological Surveillance of the Mato Grosso State
Health Department. Demographic data and digital grids
were obtained from the Brazilian Institute of Geography
and Statistics (IBGE)%.

A descriptive analysis was carried out with the aim
of understanding the distributions of the characteristics
of the study population. For comparisons of categorical
variables, Pearson’s chi-square test and Fisher's exact
testand their respective p-values were used. Statistical
analyses were performed using the Statistical Package
for the Social Sciences (SPSS® version 25.0) software.,
Missing data were treated by automatic exclusion in
the statistical analyses performed, without imputation
of values.

Incidence rates of reported TB cases were estimat-
ed. The number of cases was taken as the numerator
and the resident population during the study periods
as the denominator, and multiplied by 100,000. The
incidence ratio was obtained by dividing the incidence
rate of the indigenous population by the incidence
rate of the general population, allowing comparison
of the magnitude of the risk of tuberculosis between
the two groups. In addition, the rates were presented
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in annual series and according to their spatial distribu-
tion using thematic maps, with incidences by regional
health department in the general population and in
indigenous people, using the geoprocessing software
GeoDa® version 1.20.0.36 and Qgis® version 3.32.1. The
calculation of incidence rates by health regions was
made to aggregate the municipalities due to opera-
tional difficulties in establishing the denominator for
the indigenous population per municipality.

The research project was approved on August 18,
2021 by the Research Ethics Committee of Universidade
Federal do Mato Grosso. Certificate of Presentation for
Ethical Consideration: 47657721.7.0000.8124.

B RESULTS

Of the initial total of 16,899 tuberculosis cases re-
ported in SINAN, referring to the 10 years of the period
analyzed (2011 to 2020), the following were excluded:
86 duplicate records (0.5%); 633 changes in diagnosis
(3.7%); 587 cases with ages up to 9 years (3.5%); 2 records
without gender identification (0.01%); 1,204 transfers
(7.1%); 2,056 cases of drug resistance, regimen chang-
es and failures (12.2%); 60 cases (0.4%) because the
individuals did not reside in the state of Mato Grosso.
Therefore, 12,271 records remained (73%).

From 201110 2020, 12,271 new cases of TB occurred
in the state of Mato Grosso. Of these, 11,288 occurred in
the general population (92.84%) and 879 (7.16%) in the
indigenous population, corresponding to an average
of 1,227 annual cases in the general population and
88 annual cases in the indigenous population. The in-
cidenceinthe general population ranged from 29.2 to
47.1/100,000 inhabitants, with an average of 36.3 cases,
and in the indigenous population, between 103.5 and
401.0/100,000 inhabitants, with an average of 173.1
cases. The highest incidence rates were recorded in
2013 (47.1 cases/100,000 inhabitants) and 2015 (401
cases/100,000 inhabitants), respectively for the general
population and indigenous population. The incidence
ratio of developing TB in the indigenous population
compared to the general population was approximately
4.66 (95% Cl 4.37-4.97) (Figure 2).
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Figure 2. Incidence rates (per 100,000 inhabitants) and numbers of new cases of tuberculosis in the general and indigenous

populations, Mato Grosso, 2011-2020. Brazil, 2023.

Source: Elaborated by the authors based on data from the Information System for Notifiable Diseases (SINAN).

When analyzing TB cases in both populations, it was
possible to observe a higher proportion of casesin the
male population (68.4% vs. 31.6%, p<0.001), aged be-
tween 18 and 39 years (44.1%, p<0.001) and individuals
withincomplete elementary education (48.6%, p<0.007).
On the other hand, comparing the female populations,
indigenous women had a higher proportion of cases
than those in the general population (48.8% vs. 30.3%,

p<0.001).The mean age in the general population was
53 years, while in the indigenous population it was 46
years. However, the highest proportions found were in
the age group of 18 to 39 years in both populations
(39.7% vs. 44.5%, p<0.001 — indigenous and general,
respectively). The indigenous population had a higher
incidence of receiving government benefits (61.9% vs.
7.1%, p<0.007) (Table 1).
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Table 1. Sociodemographic characteristics of individuals with tuberculosis in the general and indigenous population, Mato

Grosso, 2011-2020. Brazil, 2023.

Characteristics of individuals

Tuberculosis Cases

General
Population
n=11,288

%

Indigenous
Population
n=879

%

Gender*
Female 3,844 316 3415 303 429 48.8
<0.001
Male 8.323 68.4 7.873 69.7 450 512
Age distribution* (years)
10to 17 446 37 260 23 186 214
1810 39 5306 441 4,961 445 345 39.7
<0.001
40to 59 4034 335 3,857 346 177 20.3
60+ 2.243 18.6 2.081 18.6 162 18.6
Average age (years) 52 53 46
Median age (years) 41 41 32
Education*
llliterate 801 8.1 664 7.1 137 230
Incomplete elementary education 4817 486 4477 481 340 57.0
<0.001
Complete elementary education 3509 354 3407 36.6 102 17.1
Complete or incomplete higher education 780 79 763 8.2 17 29
Government benefit*
Yes 733 12.3 380 7.1 353 61.9
<0.001
No 5226 87.7 5.009 929 217 38.1

Source: Prepared by the authors based on data from the Information System for Notifiable Diseases (SINAN).
*The difference in the total number of cases/year (100%) corresponds to the number of ignored cases, blank cases or cases without correspondence in the TB disease data dictionary.

Rev Gaticha Enferm. 2025;46(spe1):20240309
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Regarding the clinical variables of TB, there was a
higher percentage of individuals presenting the pul-

(B). In all years analyzed (2011-2020), the incidence of
TBin the indigenous population was higherthanin the

monary form in the indigenous population (97.4% vs.
90.0%, p<0.001). However, laboratory confirmation was
lower in this population (54.4% vs. 45.6%, p<0.001).
The diseases and associated conditions occurred more
frequently in the general population (14.0% vs. 3.9%,
p<0.007). The indigenous population had higher rates
of cure when compared to the general population
(88.9% vs. 76.5%, p<0.001) (Table 2).

Figure 3 shows the incidence rates by health region
in the general population (A) and in indigenous people

general population. However, the distribution of cases
among indigenous people varied heterogeneously over
the years, predominating mainly in the most remote
regions of the state. In contrast, in the general popu-
lation, cases were concentrated mainly in the Baixada
Cuiabana region. Furthermore, the lowest incidence
rates in the general population were observed in the
health regions of Diamantino, Caceres, and Pontes
e Lacerda.

Table 2. Clinical characteristics of individuals with tuberculosis in the general and indigenous population, Mato Grosso,
2011-2020. Brazil, 2023.

Tuberculosis Cases

General Indigenous
Clinical features Population Population
n=11,288 n=879
n % %
Form*
Pulmonary 10,839 90.5 9,984 90.0 855 974
Extrapulmonary 924 7.7 910 8.2 14 1.6 <0.001
Pulmonary + extrapulmonary 212 1.8 203 1.8 9 1.0
Laboratory Confirmation*
No confirmation 5,739 472 5.150 456 589 67.0
<0.001
With confirmation 6,428 528 6.138 544 290 330
Associated diseases and conditions*
Yes 1173 13.1 1,143 14.0 30 39
<0.001
No 7,751 86.9 7.018 86.0 733 96.1
Alcohol condition*
Yes 1,700 15.5 1,651 16.3 49 59
<0.001
No 9,262 84.5 8,480 83.7 782 94.1
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Table 2. Cont.

Tuberculosis Cases

Total
n=12,271

General Indigenous
Population Population
n=11,288 n=879

Clinical features

n % %

Diabetes condition*

Yes 793 7.3 724 7.2 69 83
0.264
No 10.034 92.7 9,271 92.8 763 91.7
Mental lliness condition*
Yes 267 2.5 264 26 3 04
<0.001
No 10,563 97.5 9,737 974 826 99.6
Drug use condition*
Yes 708 104 706 11.5 2 0.3
<0.001
No 6.061 89.5 5435 88.5 626 99.6
Smoking condition*
Yes 1,479 21.7 1,437 23.2 42 6.7
<0.001
No 5.348 783 4,760 76.8 588 933
HIV*
Positive 933 7.8 926 83 7 038
Negative 6,628 553 5.908 532 720 82.0
<0.001
In progress 147 1,2 132 12 15 1.7
Not performed 4.267 356 4131 37.2 136 15.5
Antiretroviral Therapy*
Yes 484 26.7 483 279 1 1,2
<0.001
No 1,329 733 1,247 72.1 82 98.8

Rev Gaticha Enferm. 2025;46(spe1):20240309
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Table 2. Cont.

Tuberculosis Cases

Total .
n=12.271 General Indigenous
Clinical features - Population Population
n=11,288 n=879
n %
AIDS*
Yes 833 84 827 9.1 6 0.7
<0.001
No 9.043 91.6 8226 90.9 817 993
Closing*
Cure 9.061 774 8,294 76.5 767 88.9
Discontinuation 1,659 14.2 1614 149 45 52
<0.007
Death from TB 351 3.0 328 3.0 23 6.6
Death from other causes 632 54 604 56 28 32

Source: Elaborated by the authors based on data from the Information System for Notifiable Diseases (SINAN).
*The difference in the total number of cases/year (100%) corresponds to the number of ignored cases, blank or with no corresponding fields in the B disease data dictionary.

Figure 3. Spatial distribution of the incidence (per 100,000 inhabitants) of TB in the general (A) and indigenous (B) popu-
lation, Mato Grosso, by health region, 2011-2020. Brazil, 2023.

Source: Elaborated by the authors using Qgis software based on data from the Information System for Notifiable Diseases (SINAN).
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H DISCUSSION

Based on the results of this study, it was possible
to observe a significant disparity in the incidence of
tuberculosis between the indigenous population and
the general population of Mato Grosso in the period
from 2011 t0 2020. The incidence of TBin the indigenous
population was approximately 4.66 times higher than
in the general population, with an annual average of
173.1 cases per 100,000 inhabitants, compared to the
average of 36.3 cases per 100,000 inhabitants in the
general population. In addition, the analysis revealed
different epidemiological and clinical characteristics
between the two populations, with a higher proportion
ofindigenous women affected, a higher prevalence of
pulmonary forms of the disease, a higher proportion of
cure, and lower rates of comorbidities. The distribution
of incidence in the indigenous population showed
annual and regional variations, with a higher concen-
tration of cases in the most remote regions of the state,
while in the general population, cases were mainly
concentrated in the Baixada Cuiabana region.

At the end of the study period, the incidence rate
decreased by 6.0/100,000 inhabitants in the general
population, while in the indigenous population the
rate increased by 19.9/100,000 inhabitants. This in-
crease may be related to technical training actions
implemented in 2015, which improved the sensitivity
for diagnosing the disease, allowing greater detection
of cases among indigenous peoples™. On the other
hand, it should be stressed that high incidence rates in
Brazilian indigenous populations have been observed
at least since 1997 in other states, such as Rondénia®,
and this persistence may indicate that prevention and
control measures are still insufficient to significantly
reduce TB transmission among indigenous people!'”.

The analysis showed that incidence rates in the
indigenous population remained high throughout the
period. Analysis by health region showed that in some
regions the incidence rates are even higher. The highest
incidence rates in the period analyzed (2011-2020) in
the general population were concentrated mainly in
the regions of Baixada Cuiabana and Barra do Gargas,
while the indigenous population has high incidence
rates throughout the state, mainly in the regions of
Barra do Garcgas and Peixoto de Azevedo. These regional
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patterns may be related to the location of the villages,
which are usually more geographically isolated®®9,

The proportion of TB cases in the indigenous pop-
ulation was more equally distributed between the
genders, deviating from the pattern in the general
population, where men are the most affected, often
more exposed both as a result of work relationships and
because they are far from health services”'®, On the
other hand, this aspect can be related to cultural and
social factors, since, traditionally in some communities,
women spend more time in closed environments with
inadequate sanitary conditions, being more exposed
to conditions that favor the transmission of TB%2,

The higher proportion of TB cases among individuals
aged 10to 17 yearsin the indigenous population, com-
pared to the general population, may be associated with
high household density, difficulties in accessing health
services, and geographic and cultural barriers, which
delay diagnosis and appropriate treatment. In addition,
malnutrition and the higher prevalence of respiratory
infections may compromise the immune response of
indigenous youth, making them more susceptible to
illness. Close contact between individuals of different
age groups within villages, including children and ad-
olescents living with untreated symptomatic adults,
may also increase the risk of exposure®".

The higher proportion of TB cases among indigenous
people with lower levels of education (illiterate indi-
viduals and those with incomplete primary education)
when compared to the general population is direct-
ly associated with worse socioeconomic conditions,
greater vulnerability to malnutrition and less access to
information on preventive measures and symptoms of
the disease, which can delay diagnosis and aggravate
transmission®'®. This hypothesis is supported by the fact
that approximately 52.5% of this population receives
government benefits, suggesting that they face greater
socioeconomic vulnerabilities due to conditions of
poverty, food insecurity and difficulties in accessing
the formal labor market. Furthermore, this disparity
may reflect historical structural inequalities that impact
indigenous peoples, including less access to education
and economic opportunities®??,

Regarding the clinical form, pulmonary TB was the
most frequent among cases of TB in indigenous people,
with a lower percentage of extrapulmonary forms when
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compared to the general population.This appears to be
closely related to the lower rate of TB-HIV coinfection
in this population. Experts point out that people with
this type of coinfection tend to present more often
with the extrapulmonary clinical form@) In addition,
a low supply of ART and a higher rate of laboratory
confirmation were observed among indigenous peo-
ple when compared to the general population. These
findings, although seemingly contradictory, suggest
that there may be active testing and adequate use
of diagnostic methods, possibly due to surveillance
strategies in indigenous areas, such as the presence of
primary health care teams. However, the low supply
of ART may indicate barriers to access to continuous
care, either due to the limitation of specialized services
close toindigenous communities, logistical difficulties
in following up patients, or less integration between
TB and HIV programs®?,

In addition to the low prevalence of TB-HIV coin-
fection, indigenous people also had lower proportions
of all other comorbidities examined (alcohol abuse,
mental illness, drug addiction, smoking and AIDS).
Culturally, some indigenous populations may have
different patterns of substance use and exposure to risk
factors, whether due to the influence of community
norms, sociocultural restrictions or lower urbanization,
which could result in a lower actual prevalence of these
conditions. However, this difference may also be related
to the underdiagnosis of these comorbidities 7.

The higher proportion of cure among indigenous
people with tuberculosis, compared with the general
population, may be related to factors such as the or-
ganization of indigenous health services, which often
include a unique primary care model, with indigenous
health teams and active search strategies. Furthermore,
the fact that a significant portion of this population
receives government assistance may favor adherence
to treatment, reducing socioeconomic barriers that
could lead to discontinuation®. These results indicate
that more efficient prevention programs are probably
lacking. However, the finding of a higher proportion
of deaths from tuberculosis among indigenous peo-
ple, combined with the lower occurrence of other
outcomes, such as discontinuation and death from
other causes, suggests a profile of greater clinical vul-
nerability. This may indicate that, although there is

greater adherence to treatment, some indigenous
people may have more serious health conditions at
the time of diagnosis, potentially due to difficulties in
early access to care. Furthermore, the low proportion
of associated diseases in this population may also be
positively influencing the cure rate.

In the spatial analysis of health regions during the
historical series, the regions of Barra do Garcas (DSEI
Xavante) and Peixoto de Azevedo (DSEl Kaiapd do Mato
Grosso) stood out. The city of Peixoto de Azevedo is an
important base hub of the DSEI Kaiapd-MT, concen-
trating indigenous health care in the region, a factor
that may explain its high incidence. The same event is
repeated in the cities of Barra do Garcas, Porto Alegre
do Norte and Rondonopolis, which give their names to
their respective health regions. These areas are charac-
terized by historical challenges, such as precarious basic
sanitation, inadequate housing and lack of adequate
infrastructure in indigenous health services that hin-
der early diagnosis and adequate treatment®”19. The
direct link between SESAI and the Ministry of Health
enabled an increase in investment, the creation of
Multidisciplinary Indigenous Health Teams (EMSI) and
greater organization to provide health care in Mato
Grosso. However, the policy is relatively new and its im-
plementation and structuring are below expectations®.

The results of this study should be interpreted
considering its limitations, especially the possibility of
underreporting of cases in SINAN®9. |t is worth noting
the difficulty in accessing census data on indigenous
people disaggregated by municipality and year, which
interfered with the visualization of the data. Given the
lack of intercensal population data specific to race/color,
the average population growth rate estimated by IBGE
had to be used "', which may impact the accuracy
of the incidence rates. In addition, due to the small
population size, even a single case of TB can result in
a high incidence rate, exemplifying the small numbers
problem in epidemiology, where minimal variationsin
the numerator can generate large fluctuations in the
estimates, compromising the stability and interpretation
of the data. Finally, it is recognized that the aggregation
of data by health regions for spatial analysis may imply
ecological inference, which is a factor to be considered
in the interpretation of the results.
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Despite these limitations, the study fills a gap in
the literature by characterizing the epidemiology of TB
among indigenous people in Mato Grosso, one of the
states with the largest indigenous populations in Brazil.
Our findings are consistent with studies that indicate
greater vulnerability of this population to TB, reinforcing
the need for specific strategies to control the disease.

Il CONCLUSION

The present study provided an overview of the
characteristics and spatial distribution of TB that influ-
ence the continued transmission of the disease in a
region with a significant concentration of indigenous
population. The results demonstrated that the indig-
enous population has a higher incidence of TB (173.1
cases/100,000 inhabitants) when compared to the
general population (36.3 cases/100,000 inhabitants),
indicating the persistence of the disease in territories of
socioeconomic vulnerability, inadequate housing con-
ditions, difficulties in accessing health services, failures
in some of the programmatic strategies for controlling
the disease (whether in case detection, adherence to
treatment orin strategic actions for special populations)
and also that current policies are not sufficient to control
TB cases in this population, highlighting that these are
factors that historically impact indigenous populations.

The disparities found in this study demonstrate that
it is essential to strengthen TB prevention policies in
indigenous health, expanding the active search for re-
spiratory symptoms and expanding access to molecular
diagnosis, especially in remote areas. In addition, the
integration of health and social assistance policies can
contribute toimproving living conditions and reducing
the social determinants of TB. Continuous training of
health professionals on indigenous cultural specificities
and the active participation of these communities in
the planning and implementation of strategies are
essential to ensure more effective control of the disease.

The implementation of intersector actions, com-
bined with the production of research involving indige-
nous communities, can contribute to the development
of solutions adapted to local reality. These measures
will not only strengthen the prevention, detection and
treatment of TB, but will also promote greater equity
in access to health care and reduce social inequalities,
essential elements for combating tuberculosis among
indigenous people.
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