
22221 Revista Nursing, 2026; 32 (341) 22212-22238
DOI: https://doi.org/10.36489/nursing.2026v32i341p22212-22238

Todo o conteúdo desse periódico, exceto onde está identificado, está licenciado sob uma Licença Creative Commons

Original Article Alves JFV, Lima SBA, Pelagagge F, Dias JMA, Ramos EM
Social Vulnerability and Interruption of Tuberculosis Treatment Among People Experiencing Homelessness

Social Vulnerability and Interruption 
of Tuberculosis Treatment Among 
People Experiencing Homelessness

RESUMO
Objetivo: Analisar a interrupção do tratamento da tuberculose na PSR em São Paulo, considerando variações temporais 
trimestrais e desigualdades territoriais associadas ao desfecho. Métodos: Estudo ecológico com dados secundários do 
SINAN-TB/TBWEB referentes a adultos em situação de rua no período de 2012 a 2023, com análise de tendência entre 
2015 e 2023. As tendências foram estimadas por regressão Joinpoint, com cálculo das variações percentuais trimestrais 
(VPT) e médias (VPTM), estratificadas por características sociodemográficas, clínicas, comportamentais e programáticas. A 
análise territorial foi conduzida no nível das subprefeituras por meio de agrupamento não hierárquico (k-means), uso de 
indicadores de desenvolvimento humano, desigualdade de renda, vulnerabilidade social, incidência de aids e desempenho 
da atenção primária. Resultados:  Observou-se variação temporal não linear da interrupção, com tendências crescentes 
em homens, indivíduos de 40 – 59 anos, usuários de substâncias e pessoas sem TDO. A condição de pessoa em situação de 
rua permaneceu associada a maiores chances de interrupção e óbito nos modelos ajustados Conclusões: A interrupção do 
tratamento da tuberculose na população em situação de rua está associada a desigualdades sociais e territoriais, descreve 
a necessidade de estratégias intersetoriais e territorial focalizadas.
DESCRITORES: Tuberculose; Pessoa em Situação de Rua; Atenção Primária; Desigualdade em Saúde.

ABSTRACT
Objective: To analyze tuberculosis treatment interruption among people experiencing homelessness in São Paulo, 
considering quarterly temporal variations and territorial inequalities associated with this outcome. Methods: This was an 
ecological study using secondary data from SINAN-TB/TBWEB on adults experiencing homelessness from 2012 to 2023, with 
trend analysis performed for the period 2015 to 2023. Trends were estimated using Joinpoint regression, with calculation 
of quarterly percent change and average quarterly percent change, stratified by sociodemographic, clinical, behavioral, and 
programmatic characteristics. Territorial analysis was conducted at the subprefecture level using non-hierarchical clustering 
(k-means), incorporating indicators of human development, income inequality, social vulnerability, AIDS incidence, and 
primary health care performance. Results: A nonlinear temporal variation in treatment interruption was observed, with 
increasing trends among men, individuals aged 40–59 years, people who used substances, and those not receiving directly 
observed treatment. Homelessness remained associated with higher odds of treatment interruption and death in the 
adjusted models. Conclusions: Tuberculosis treatment interruption among people experiencing homelessness is associated 
with social and territorial inequalities, underscoring the need for intersectoral and territorially targeted strategies.
DESCRIPTORS: Tuberculosis; Homeless Persons; Primary Health Care; Health Inequality.

RESUMEN
Objetivo: Analizar la interrupción del tratamiento de la tuberculosis entre personas en situación de calle en São 
Paulo, considerando las variaciones temporales trimestrales y las desigualdades territoriales asociadas a este desenlace. 
Métodos: Se realizó un estudio ecológico con datos secundarios del SINAN-TB/TBWEB referentes a adultos en situación 
de calle entre 2012 y 2023, con análisis de tendencia para el período de 2015 a 2023. Las tendencias se estimaron 
mediante regresión Joinpoint, con cálculo de la variación porcentual trimestral y de la variación porcentual trimestral 
media, estratificadas por características sociodemográficas, clínicas, conductuales y programáticas. El análisis territorial se 
realizó a nivel de subprefecturas mediante agrupamiento no jerárquico (k-means), incorporando indicadores de desarrollo 
humano, desigualdad de ingresos, vulnerabilidad social, incidencia de sida y desempeño de la atención primaria de salud. 
Resultados: Se observó una variación temporal no lineal de la interrupción del tratamiento, con tendencias crecientes 
entre hombres, personas de 40 a 59 años, usuarios de sustancias y personas que no recibieron tratamiento directamente 
observado. La condición de persona en situación de calle permaneció asociada a mayores probabilidades de interrupción 
del tratamiento y muerte en los modelos ajustados. Conclusiones: La interrupción del tratamiento de la tuberculosis 
entre personas en situación de calle está asociada a desigualdades sociales y territoriales, lo que evidencia la necesidad de 
estrategias intersectoriales y territorialmente focalizadas.
DESCRIPTORES: Tuberculosis; Personas en situación de calle; Atención Primaria de Salud; Desigualdad en Salud.

Vulnerabilidade Social e Interrupção do Tratamento da Tuberculose em Pessoas em Situação de Rua
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INTRODUCTION

Tuberculosis (TB) is a serious 
public health problem in Bra-
zil, even given the availabili-

ty of diagnosis and treatment within 
the Unified Health System (SUS). Its 
occurrence reflects the interplay be-
tween active transmission, social 
inequalities, barriers to access, and 
weaknesses in the continuity of care, 
particularly among populations ex-
posed to extreme conditions of vul-
nerability. Among these groups, the 
homeless population (PSR) stands out, 
characterized by extreme poverty, 
food insecurity, substandard housing, 
alcohol and other drug use, psycho-
social distress, and limited regular 
access to health services. Under these 
conditions, tuberculosis does not re-
sult solely from biological exposure to 
Mycobacterium tuberculosis, but from 
the social structure that shapes risk, 
diagnosis, treatment, and outcome(1-5) 
.

In the PSR, interruption of TB 
treatment is the sentinel event for 
epidemiological surveillance, as it 
compromises cure, sustains chains of 
transmission, promotes relapses, and 
may contribute to drug resistance(6–8) 
. This outcome should not be reduced 
to individual adherence, since con-
tinued treatment depends on links to 
services, active case finding, commu-
nity-based outreach, social support, 
and the network’s capacity to monitor 

individuals with high urban mobili-
ty. National and international studies 
indicate that, among people expe-
riencing homelessness, problematic 
substance use, HIV coinfection, and 
discontinuation of care are linked to 
adverse social conditions, increasing 
the likelihood of unfavorable out-
comes and requiring programmatic 
responses guided by equity(6–8, 11–13, 20) 
. In large urban centers, such as São 
Paulo, analyzing interruptions in tu-
berculosis treatment among people 
experiencing homelessness requires 
methods capable of capturing tempo-
ral variations and territorial inequal-
ities at the submunicipal level—in 
this case, at the level of sub-districts. 
Quarterly time series allow for the 
identification of changes in outcome 
patterns, fluctuations associated with 
critical contexts, and possible shifts 
in surveillance capacity, access, and 
continuity of care. The incorporation 
of territorial indicators—such as hu-
man development, income inequality, 
social vulnerability, and primary care 
performance—broadens the epidemi-
ological interpretation by situating the 
outcome within the social organiza-
tion of urban space(7,16–18) .

Therefore, the objective of this 
study was to analyze interruptions in 
tuberculosis treatment within the PSR 
in the city of São Paulo, considering 
quarterly temporal variations and ter-
ritorial inequalities associated with 
the outcome.

Florência Pelagagge
PhD Candidate in Sociology at the National Uni-
versity of San Martín, Argentina; and Master's 
Student in the Graduate Program in Public He-
alth at the Federal University of Ceará, Fortaleza, 
Ceará, Brazil.
ORCID: https://orcid.org/0009-0008-5172-7521

Jorge Maciel Alvares Dias 
Master's Student at the University of São Paulo, 
Department of Collective Health Nursing, São 
Paulo, São Paulo, Brazil.
ORCID: https://orcid.org/00090009-2658-0190

Eliza Miranda Ramos 
Nurse, Data Scientist, and Postdoctoral Rese-
archer at the Department of Collective Health 
Nursing, University of São Paulo, São Paulo, 
Brazil.
ORCID: https://orcid.org/0000-0003-2683-636X

METHODS

Study Design
An ecological study analyzing 

temporal trends and spatial patterns 
of tuberculosis treatment discontinua-
tion at primary care clinics in the city 
of São Paulo.

Setting and Population
The study was conducted in the 

city of São Paulo, using sub-districts 
as territorial units of analysis. The 
population consisted of individuals 
aged 18 years or older who were di-
agnosed with tuberculosis and regis-
tered as homeless, as defined by the 
National Policy for the Homeless Pop-
ulation(16) .

Data Source
Secondary data from SINAN-TB/

TBWEB/SIM were used, derived from 
a municipal database consolidated 
through deterministic and probabi-
listic linkage, with records updated 
through December 2023. The data-
base was provided in anonymized 
form by the Municipal Health Secre-
tariat(17) .

Eligibility criteria
The study included new cases of 

tuberculosis in individuals aged 18 
years or older who were registered 
as PSR and for whom a case closure 
was reported. Records with missing, 
blank, or unrecorded variables of in-
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terest were excluded. The period from 
2011 to 2023 was used for descriptive 
and inferential analyses; for temporal 
trends(17,18) , the period from 2015 to 
2023 was considered, due to greater 
consolidation of the PSR variable and 
in accordance with the implementation 
of legislation defining the National Poli-
cy for the Homeless Population.

Outcomes and variables
The primary outcome was treatment 

discontinuation, defined as treatment 
dropout or interruption and primary 
dropout. Cure and death were ana-
lyzed as secondary outcomes. The

analyses accounted for sex, age, 
HIV status, diabetes, and use of alco-
hol, tobacco, and other drugs, as well 
as directly observed therapy (DOT) 
and sub-district.

Data Analysis
We calculated frequencies, pro-

portions, and quarterly discontinua-
tion rates. Trends were estimated using 
Joinpoint regression, with quarterly 

percentage change and mean quar-
terly percentage change, both with a 
95% confidence interval(16,17,18) .

Territorial Analysis
K-means clustering was applied, 

using variables standardized by 
z-score. Socioeconomic, epidemi-
ological, and primary care perfor-
mance indicators were included. The 
clusters were compared using the Kru-
skal–Wallis test(17,18) .

Ethical Considerations
The study is part of a project titled 

“Support for Public Policies for the 
Homeless Population in the State of 
São Paulo: Analysis of Ecosystem, Lab-
oratory, and Public Health Data Using 
Artificial Intelligence,” affiliated with the 
School of Nursing at the University of 
São Paulo. The research was approved 
by the Research Ethics Committee of 
the School of Nursing at the University 
of São Paulo, within the Department of 
Public Health Nursing, under CAAE No. 
87506025.7.0000.5392 and Opinion 

No. 7,513,909, approved on April 17, 
2025. Secondary data were used from 
official health information systems, made 
available in an anonymized form without 
the nominal identification of individuals. 
For this reason, no Informed Consent 
Form was required. All stages of the 
study adhered to the ethical principles 
set forth in Resolution No. 466/2012 
of the National Health Council.

RESULTS

Table 1 shows that among people 
with diabetes, the VPTM was −0.01% 
(95% CI −1.04 to 1.19), and among 
those without diabetes, it was 0.00% 
(95% CI −0.04 to 0.04). For HIV, the 
VPTM was

−1.47% among those who test-
ed positive (95% CI −3.57 to 0.66; 
p=0.171) and −1.19% among those 
who tested negative (95% CI −2.91 to 
0.56; p=0.175). For AIDS, the VPTM 
was −1.51% among those who test-
ed positive (95% CI −3.60 to 0.62; 
p=0.160)

Table 1. Quarterly trend in tuberculosis treatment discontinuation in the PSR and territorial characterization of sub-
municipal groupings, São Paulo, 2011–2023 (n = 3,439).

Dimension Category Period (Quarter–Year) VPT (95% CI) VPTM (95% CI)

Gender

Male
Q1/2011 – Q4/2012 49.56 (42.12 a 57.38)*

4.46 (3.68 a 5.26)*
Q1/2013 – Q4/2023 -2.13 (-2.44 a -1.82)*

Female
Q1/2011 – Q4/2012 59.84 (45.29 a 75.84)*

4.71 (3.23 a 6.20)*
Q1/2013 – Q4/2023 -3.05 (-3.59 a -2.50)*

Age group (years)

18–39
Q1/2011 – Q1/2016 3756.79 (3494.62 a 4038.07)*

-12.68 (-13.00 a -12.35)*
Q2/2016 – Q4/2023 -93.29 (-93.61 a -92.95)*

40–59
Q1/2011 – Q4/2012 51.32 (43.88 a 59.16)*

4.39 (3.61 a 5.17)*
Q1/2013 – Q4/2023 -2.43 (-2.73 a -2.12)*

≥60
Q1/2011 – Q4/2012 54.37 (39.80 a 70.47)*

4.98 (3.45 a 6.54)*
Q1/2013 – Q4/2023 -2.12 (-2.68 a -1.56)*

TDO

Yes
Q1/2011 – Q4/2012 48.30 (36.63 a 60.96)*

4.69 (3.43 a 5.97)*
Q1/2013 – Q4/2023 -1.73 (-2.22 a -1.24)*

No
Q1/2011 – Q4/2012 50.64 (41.93 a 59.88)*

3.35 (2.45 a 4.27)*
Q1/2013 – Q4/2023 -3.49 (-3.89 a -3.08)*

Diabetes mellitus

Yes
Q1/2011 – Q4/2012 51.40 (29.30 a 77.26)*

4.94 (2.52 a 7.42)*
Q1/2013 – Q4/2023 -1.83 (-2.73 a -0.91)*

No
Q1/2011 – Q4/2012 52.04 (45.07 a 59.35)*

4.48 (3.76 a 5.21)*
Q1/2013 – Q4/2023 -2.41 (-2.69 a -2.13)*
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Alcohol and Other Drugs

Yes
Q1/2011 – Q4/2012 51.75 (38.27 a 66.54)*

5.45 (4.01 a 6.91)*
Q1/2013 – Q4/2023 -1.30 (-1.81 a -0.80)*

No
Q1/2011 – Q4/2012 52.31 (44.67 a 60.35)*

4.17 (3.38 a 4.97)*
Q1/2013 – Q4/2023 -2.78 (-3.10 a -2.46)*

Tobacco use

Yes
Q1/2011 – Q2/2015 16.12 (12.93 a 19.39)*

4.31 (3.40 a 5.23)*
Q3/2015 – Q4/2023 -1.45 (-2.20 a -0.69)*

No
Q1/2011 – Q4/2012 50.02 (43.22 a 57.14)*

3.61 (2.90 a 4.32)*
Q1/2013 – Q4/2023 -3.14 (-3.45 a -2.83)*

HIV

Positive
Q1/2011 – Q4/2012 49.34 (40.32 a 58.95)*

3.35 (2.40 a 4.31)*
Q1/2013 – Q4/2023 -3.34 (-3.77 a -2.91)*

Negative
Q1/2011 – Q4/2012 59.03 (44.11 a 75.50)*

6.70 (5.15 a 8.27)*
Q1/2013 – Q4/2023 -0.77 (-1.23 a -0.31)*

AIDS

Yes
Q1/2011 – Q4/2012 49.70 (40.42 a 59.60)*

3.42 (2.44 a 4.41)*
Q1/2013 – Q4/2023 -3.31 (-3.74 a -2.87)*

No
Q1/2011 – Q4/2012 54.65 (45.15 a 64.78)*

5.35 (4.36 a 6.34)*
Q1/2013 – Q4/2023 -1.76 (-2.10 a -1.41)*

Territorial Clusters by Sub-Municipalities

Cluster Subdistrict IDHM Gini Index % Vulnerable

1

Santana/Tucuruvi 0,83 0,47 26

Butantã 0,82 0,48 28

Mooca/Aricanduva 0,81 0,49 29

Sé 0,80 0,52 32

Casa Verde/Cachoeirinha 0,80 0,51 29

Santo Amaro/Cidade Ademar 0,79 0,50 30

2

Penha 0,75 0,59 42

Guaianases 0,74 0,60 45

Tiradentes City 0,70 0,61 50

São Mateus 0,73 0,57 43

Itaim Paulista 0,72 0,59 47

São Miguel 0,71 0,60 46

Ó Parish/Brasilândia 0,74 0,58 44

3
Vila Prudente/Sapopemba 0,76 0,58 38

Ermelino Matarazzo 0,78 0,55 35

Source: Notifiable Diseases Information Sys-

tem (SINAN-TB/TBWEB/SIM). *: QPV: quarterly 

percentage change; MPQPV: mean quarterly 

percentage change; 95% CI: 95% confidence in-

terval. The QPV was estimated for each segment 

identified by the segmented log-linear regression 

model (Joinpoint). The AWQPV is the weighted 

average of the QPVs for the entire analyzed pe-

riod (Q2 2015–Q3 2023) and is presented only 

once for each category. * indicates statistical sig-

nificance (95% CI that does not include 0).

The TDO showed a negative av-
erage trend, while the group without 
this strategy exhibited alternating seg-
ments of growth and decline. Cluster 
1 presented the most favorable pro-
file, with the highest average IDHM 
(0.81), the lowest Gini Index (0.50), 
and the lowest vulnerability rate 
(29.0%). Cluster 2 exhibited greater 
structural vulnerability, with a lower 
mean IDHM (0.73), higher inequality 

(Gini = 0.59), and a higher proportion 
of PSR/vulnerability (45.3%). Cluster 
3 exhibited an intermediate profile, 
with an average IDHM of 0.77, a Gini 
coefficient of 0.57, and a vulnerability 
rate of 36.5%.
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Figure 01. Smoothed trend in tuberculosis treatment discontinuation among PSR from 2015 to 2023.

Between 2015 and 2023, 168 cas-
es of tuberculosis were recorded at 
the PSR, of which 65 resulted in treat-
ment discontinuation, correspond-
ing to 38.7%. The annual proportion 
ranged from 20.0% in 2021 (4/20) to 
50.0% in 2022 (2/4), with a range of 

30 percentage points. The highest per-
centages occurred in 2015 (47.62%), 
2020 (43.75%), and 2022 (50.0%). 
LOESS smoothingindicated nonlinear 
behavior, with the interruption rang-
ing from 47.62% in 2015 to 28.57% 
in 2017, 43.75% in 2020, 20.0% in 

2021, 50.0% in 2022, and 29.41% 
in 2023. In 2022, the interruption 
reached 50.0% with only four record-
ed cases (2/4), indicating greater im-
precision and the absence of a mono-
tonic linear trend during the period.

Figure 2. Temporal trend in tuberculosis treatment discontinuation at primary care facilities, Brazil, 2015–2023 (Impact of the 
Pandemic and Sampling Variability).
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Between 2015 and 2023, the pro-
portion of tuberculosis treatment inter-
ruptions in the PSR ranged from 19% 
in 2021 to 50% in 2022, a variation of 
31 percentage points. A decrease was 
observed between 2015 and 2017, 
followed by an increase through 2020 
and another decline in 2021. The larg-
est annual change occurred between 
2021 and 2022, with an increase from 
19% to 50%. The average for the pe-
riod was 37.3%, with values concen-
trated between 38% and 43% in four 
of the nine years analyzed.

DISCUSSION

The results of this study indicate that 
treatment discontinuation among people 
experiencing homelessness in the city of 
São Paulo should not be interpreted as 
an isolated manifestation of individual 
nonadherence. This outcome stems 
from a combination of social vulner-
ability, programmatic barriers, territorial 
instability, and limitations in the continui-
ty of care. The proportion of treatment dis-
continuation observed between 2015 
and 2023, combined with the non-
linear annual variation, demonstrates 
that retention

Therapeutic care for this popula-
tion depends on material and insti-
tutional conditions that go beyond 
the formal availability of diagnosis and 
treatment within the Unified Health Sys-
tem. This interpretation is consistent with 
the concept of health vulnerability, 
in which health outcomes result from 
the interaction between individual, 
social, and programmatic factors, and 
not solely from individual choices or 
behaviors(1,3-5) .

The asymmetric distribution of 
outcomes—with a lower proportion of 
treatment discontinuation and higher 
tuberculosis mortality—suggests distinct 
trajectories of risk development. Treat-
ment discontinuation reflects a break-
down in the therapeutic relationship, 
difficulty in maintaining care, and 

weaknesses in longitudinal follow-up. 
Mortality, in turn, points to late entry 
into the system, clinical deterioration, 
multimorbidity, and an inadequate 
timely care response. This difference 
reinforces the fact that treatment com-
pletion indicators cannot be analyzed in 
isolation, as treatment discontinuation, 
cure, and death are part of the same 
social and programmatic chain of dis-
ease development(2,11,13) .

The absence of a monotonic trend 
in the time series indicates that treat-
ment discontinuation did not follow 
a simple linear trajectory during the 
period analyzed. Among people expe-
riencing homelessness, annual fluctu-
ations may reflect changes in diagnostic 
detection, active case finding, case clo-
sure, the operational capacity of teams, 
and the movement of service users be-
tween services, shelters, the streets, and 
emergency departments. Thus, the time 
series describes not only the epide-
miological evolution of tuberculosis 
but also the institutional history of 
surveillance and care. In populations 
characterized by high mobility and 
low social protection, the stability 
of indicators depends on the territo-
rial organization of services and the 
ability to maintain continuity of care 
throughout treatment(17-19) .

The shift observed during the pan-
demic requires careful interpretation. 
This is because the COVID-19 pan-
demic led to a reduction in patient 
flows, an interruption in surveillance 
routines, a redirection of resources, 
and a decline in the timely detection 
of tuberculosis cases. For the homeless 
population, these effects were mag-
nified, as access to care depends on 
active case finding, community-based 
outreach, social support, and flexible 
follow-up strategies. The fluctuation re-
corded after 2021 may reflect both a 
partial resumption of detection capac-
ity and the accumulation of care dis-
continuities that occurred during the 
critical period of the pandemic(6,11,2) .

The greater instability observed 
in 2022, when the interruption rate 
reached 50.0% with only four report-
ed cases, underscores the need to 
interpret percentages in light of their 
denominators. In epidemiological 
series with small sample sizes, high 
percentage variations may result from 
random fluctuations, reporting delays, 
incomplete data collection, or opera-
tional changes in the surveillance net-
work. This finding does not invalidate 
the analysis; on the contrary, it high-
lights the importance of specifying 
numerators and denominators, using 
smoothing methods, and avoiding un-
due causal inferences. The application 
of quarterly analysis, segmented re-
gression, and local smoothing helps to 
refine the interpretation, provided that 
the results are discussed in relation to 
the consistency of the series and the 
context in which the data were gen-
erated(16–18) .

The findings by subgroup show 
that clinical markers, such as HIV, 
AIDS, and diabetes mellitus, do not, 
on their own, explain the temporal 
variation in treatment interruption. This 
finding does not diminish the impor-
tance of these conditions, but indi-
cates that their effects are mediated 
by social and programmatic factors. 
HIV coinfection increases the clini-
cal complexity of tuberculosis; how-
ever, its impact on outcomes depends 
on the timeliness of diagnosis, the in-
tegration of services, regular access to 
medications, the availability of social 
support, and the capacity of primary 
care to provide long-term care. Thus, 
the analysis of clinical factors must 
be integrated with an examination of 
social determinants and the territorial 
organization of the network (3,4,8,11-15) . 
The use of alcohol, tobacco, and other 
drugs should be interpreted as a clinical 
and social marker of vulnerability, and 
not merely as an individual risk factor 
for treatment interruption. Among the 
homeless population, these behaviors 
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are intertwined with social exclusion, 
psychological distress, food insecuri-
ty, broken social ties, daily violence, 
and the lack of stable housing, cre-
ating a context that hinders timely 
diagnosis, treatment adherence, and 
continuity of care. This interpretation 
is consistent with the approach to vul-
nerability in health and the social de-
terminants of tuberculosis(1,3,4,19,20).

The interaction between substance 
use, housing instability, and poor treat-
ment continuity constitutes a syndemic 
condition, in which clinical and so-
cial risks reinforce one another. This 
approach helps avoid moralizing in-
terpretations of neglect and shifts the 
focus to the concrete conditions that 
hinder treatment retention (1,8,19,20) .

The territorial analysis adds a fun-
damental dimension to the interpreta-
tion of the results. The sub-municipal 
clusters revealed a consistent gradient 
between human development, income 
inequality, and social vulnerability. 
The cluster with the highest Munici-
pal Human Development Index, low-
est Gini Index, and lowest proportion of 
vulnerability exhibited a more favorable 
profile, while the cluster with the high-
est vulnerability concentrated lower 
development, greater inequality, and 
a higher proportion of the vulnerable 
population. This pattern confirms that 
tuberculosis is not randomly distrib-
uted in urban areas but follows the 
city’s social organization, the unequal 
availability of resources, and the terri-
torial concentration of poverty(7,5,3,19) .

In this sense, territory should not 
be understood merely as a place of 
residence or registration, but as a space 
where risk is generated and opportunities 
for care arise. Peripheral and degraded 
central areas are characterized by pre-
carious housing conditions, disrupted 
mobility, barriers to access, structural 
violence, and limited availability of 
safety nets 7, (19), (20). For people expe-
riencing homelessness, the relation-
ship with territory is even more com-

plex, as it involves daily movements 
between the streets, social services, 
health facilities, emergency units, and 
shelters. This mobility challenges tra-
ditional models of support based on a 
fixed residence and requires monitor-
ing strategies capable of operating on 
a flexible territorial scale(7,19,20) .

The role of primary care in coor-
dinating care is central to reducing 
treatment interruption, relapse, transmis-
sion, and death. However, the analysis 
suggests that tuberculosis care for the 
homeless population cannot depend 
solely on the formal existence of pri-
mary care clinics or clinical proto-
cols. Primary care must operate in an 
integrated manner with epidemiologi-
cal surveillance, street clinics, social 
assistance, mental health services, 
shelter facilities, and social protection 
strategies. Care coordination must in-
clude active case finding, monitoring 
of missed appointments, follow-up 
on treatment completion, tracing of 
potential contacts, and collabora-
tion with local resources capable of 
sustaining treatment in unstable set-
tings(11,12,13–15) .

For nursing, these findings rein-
force the need for comprehensive 
care that goes beyond monitoring 
medication adherence. Nurses play a 
strategic role in epidemiological sur-
veillance, primary care, street clinics, 
patient intake, risk stratification, mon-
itoring of directly observed treatment, 
and coordinating care in the commu-
nity. Identifying subgroups and areas 
of greater vulnerability can guide care 
priorities, improve active case-find-
ing, anticipate the risk of treatment 
interruption, support shared visits, 
and link treatment to the social sup-
port necessary for continuity of care 
12, (13), (20). In this way, nursing can 
transform surveillance data into clin-
ical and community-based action, 
strengthening the patient-nurse rela-
tionship, therapeutic continuity, and 
equity in care (11,13,19,20) . For example, 

TDO remains an effective strategy, 
but its limitations must be acknowl-
edged. Among the homeless popula-
tion, TDO alone tends to have limited 
reach when it is not combined with 
food, transportation, shelter, income 
support, substance use management, 
mental health care, and community 
ties. Supervision of medication intake 
is necessary but insufficient when the 
problem involves a concrete inabili-
ty to remain in care. Therefore, OMT 
should be understood as a component 
of a broader, person-centered strategy 
linked to intersectoral policies (11–13, 20) .

From a programmatic perspective, 
the results indicate that the elimina-
tion of tuberculosis among vulnerable 
groups depends on the ability to in-
tegrate surveillance, care, and social 
protection. The World Health Organi-
zation’s End Tuberculosis Strategy rec-
ognizes the need for person-centered 
care, addressing social determinants, 
and protection against catastrophic 
costs. In Brazil, this challenge is com-
pounded by persistent territorial, ra-
cial, and social inequalities that limit 
access, diagnosis, and treatment con-
tinuity. Thus, the response to tubercu-
losis among the homeless population 
must combine timely diagnosis, su-
pervised treatment, material support, 
community-based care, active sur-
veillance, and shared case manage-
ment(2–4, 11, 12)

.
The integration of time series 

and territorial analysis represents a 
methodological contribution of this 
study. The use of Joinpoint regres-
sion allowed us to estimate quarterly 
percentage changes and identify trend 
shifts; smoothing helped visualize non-
linear behavior; and k-means cluster-
ing enabled us to synthesize territorial 
patterns of vulnerability. This method-
ological combination is useful for epide-
miology applied to the SUS because it 
allows routine data to be transformed 
into evidence for management. How-
ever, such methods require contextu-
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alized interpretation, especially when 
applied to small populations, rare 
events, or time series with intense 
fluctuations (17,18,16) .

The study’s limitations stem from 
the use of secondary surveillance 
data. There may be data incomplete-
ness, underreporting, delays in data 
collection, variations in the quality 
of data entry, and underidentifica-
tion of homelessness. Furthermore, 
while the ecological design allows 
for the identification of spatial and 
temporal patterns, it does not permit 
causal inferences at the individual 
level. Nevertheless, the use of a mu-
nicipal-level dataset, combined with 
submunicipal-scale analysis and the 
incorporation of socioeconomic and 
programmatic indicators, enhances 
the explanatory power of the results 

and provides a basis for local plan-
ning of control measures(7,16,18) .

In summary, treatment discontin-
uation among people experiencing 
homelessness in São Paulo reflects the 
convergence of social inequality, urban 
segregation, program weaknesses, and 
limitations in the continuity of care. 
The absence of a linear trend does not 
indicate that the problem is becoming 
less significant, but rather highlights its 
dependence on the institutional and ter-
ritorial conditions under which care is 
provided. Reducing the burden of tu-
berculosis in this population requires 
intersectoral, territorially focused re-
sponses supported by active surveil-
lance, social support, the strengthening 
of primary care, and the strategic par-
ticipation of nurses in the longitudinal 
coordination of care(1–4,20) .

CONCLUSIONS

The findings reveal an unequal 
distribution of outcomes, with high-
er tuberculosis mortality and the ab-
sence of a monotonic temporal trend, 
indicating that the course of the dis-
ease among the homeless population 
is influenced by programmatic and 
structural factors, as well as by the 
pandemic context. In this population, 
social, clinical, and territorial vulner-
abilities overlap and increase the risk 
of adverse outcomes. Reducing the 
burden of tuberculosis requires inter-
sectoral strategies, geographically tar-
geted, and linked to social support, mov-
ing beyond the logic of directly observed 
treatment as an isolated intervention.
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