tigo
Aradjo, S. S, Soeiro, V. M. S, Nina, L. N. S, Vieira, V. R,, Caldas, A. J. M, Silva, T. C,
Spatial analysis of abandonment of tuberculosis treatment in a health region of Maranhao

Spatial analysis of abandonment of tuberculosis
treatment in a health region of Maranhao

Analise espacial do abandono do tratamento da tuberculose em uma regido de saiide do Maranhao
Analisis espacial del abandono del tratamiento de la tuberculosis en una regioén de salud de Maranhao

RESUMO

Objetivo: analisar a distribuicdo espacial do abandono de tratamento da tuberculose (TB) na Regido de Saide de Pinheiro - Maranhao. Métodos:
estudo ecolégico dos casos novos de TB que abandonaram o tratamento, notificados no Sistema de Informagao de Agravos de Notificacao, de 2015
a2021. Resultados: Cerca de 15,2% dos casos abandonaram o tratamento. Observou-se, em todos os anos, municipios com proporcoes superiores
ao preconizado pela Organizacao Mundial da Salde (5%). A distribui¢do espacial dos casos ocorreu de forma ndo aleatéria e heterogénea, com clus-
ter de alto-risco formado por quatro municipios: Bacuri, Santa Helena, Serrano do Maranhao e Turilandia, com média do indicador de 27,9%. Conclu-
sao: 0 abandono do tratamento da TB na regiao de saiide de Pinheiro é elevado, apresentando areas de alto risco. A identificagao dessas areas pode
contribuir para a elaboracao e fortalecimento de politicas pablicas voltadas ao controle do abandono do tratamento da tuberculose nesta regiao.
DESCRITORES: Tuberculose; Analise Espacial; Pacientes Desistentes do Tratamento.

ABSTRACT

Objetivo: analizar la distribucién espacial del abandono del tratamiento de la tuberculosis (TB) en la Region de Salud de Pinheiro - Maranhao. Mé-
todos: estudio ecoldgico de los casos nuevos de TB que abandonaron el tratamiento, reportados en el Sistema de Informacion de Enfermedades
de Declaracion Obligatoria, desde 2015 hasta 2021. Resultados: Alrededor del 15,2% de los casos abandonaron el tratamiento. En todos los anos
se observaron municipios con proporciones superiores a las recomendadas por la Organizacion Mundial de la Salud (5%). La distribucion espacial de
los casos ocurrio de forma no aleatoria y heterogénea, con un conglomerado de alto riesgo formado por cuatro municipios: Bacuri, Santa Helena,
Serrano do Maranhao vy Turilandia, con un indicador medio de 27,9%. Conclusion: el abandono del tratamiento de la TB en la region de salud de Pi-
nheiro es alto, presentando areas de alto riesgo. La identificacion de estas areas puede contribuir para la elaboracion y fortalecimiento de politicas
pablicas dirigidas al control del abandono del tratamiento de la tuberculosis en esta region.

DESCRIPTORS: Tuberculosis; Spatial analysis; Patient dropouts.

RESUMEN

Objetivo: analizar la distribucion espacial del abandono del tratamiento de la tuberculosis (TB) en la Region de Salud de Pinheiro - MA. Métodos: es-
tudio ecoldgico de la distribucion espacial de los casos nuevos de TB que abandonaron el tratamiento, reportados en el Sistema de Informacion de
Enfermedades de Declaracion Obligatoria, de 2015 a 202 1. Resultados: en el periodo analizado, el 15,2% de los casos abandonaron el tratamiento.
Todos los anos se observaron municipios con proporciones superiores al 5%, porcentaje maximo recomendado por la Organizacion Mundial de la
Salud. La distribucion espacial de los casos ocurrié de forma no aleatoria y heterogénea, con un conglomerado de alto riesgo formado por cuatro
municipios: Bacuri, Santa Helena, Serrano do Maranhao vy Turilandia, con un indicador medio de 27,9%. Conclusion: el abandono del tratamiento de
la TB en la region de salud de Pinheiro es alto, presentando areas de alto riesgo. La identificacion de estas areas puede contribuir para la elabora-
cion y fortalecimiento de politicas pablicas y para la planificacion de acciones que puedan contribuir al control del abandono del tratamiento de la
tuberculosis en esta region.

DESCRIPTORES: Tuberculosis; Analisis espacial; Pacientes desistentes del tratamento.
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INTRODUCTION

Tuberculosis (TB), a disease cau-
Tsed by Mycobacterium tuberculo-

sis, has affected humanity for seve-
ral centuries, with records in the biblical
period, and its pathogen was isolated in
1882. It is configured as an ancient evil
that persists as an important public heal-
th problem, despite all the efforts made
to control it.

According to the World Health Orga-
nization (WHO), it is estimated that in
2020 around 9.9 million people develo-
ped TB worldwide, of which 56% were
men, 33% women and 11% children.
Brazil is among the 22 priority countries
for TB control actions, being the 20th
country in the number of new cases in
the world, with an abandonment rate of
around 12.9%.

Despite being a serious pathology, TB
is curable in practically 100% of cases, as
long as the treatment is timely and asser-
tive, and correct adherence to treatment
is essential, which impacts on the control
of the disease, since it allows the discon-
tinuity of the epidemiological chain of
transmission and reduces the chances of
resistance of the bacilli. If there is aban-
donment, there is a prolongation of tre-
atment, use of multiple medications and
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Interventions

to minimize the
abandonment of TB
treatment involve
knowledge of priority
locations in the
geographic space, as
linking the occurrence
of health events to the
space where they occur
provides an assertive
response to associated

problems.

more unpleasant side effects. **

Considered one of the main barriers
to TB control, abandonment has as a
direct consequence the persistence of
morbidity and the increase in mortality
and relapse rates, which favors the deve-
lopment of bacterial resistance and incre-
ases the burden of treatment on health
systems. ¢

In the national scenario, treatment is
offered free of charge by the Unified He-
alth System (SUS), with the possibility
of carrying out supervised treatment for
cases with a greater possibility of aban-
donment. Despite this, in 2014, a varia-
tion of 2.8% to 15.9% of abandonment
was recorded among Brazilian federati-
ve units 7 and between 2012 and 2018,
52,249 cases had typified closure with
this outcome among the 496,764 repor-
ted TB cases, representing 10.51%, when
the recommended percentage, according
to the WHO, is < 5%.°

Interventions to minimize the aban-
donment of TB treatment involve know-
ledge of priority locations in the geogra-
phic space, as linking the occurrence of
health events to the space where they
occur provides an assertive response to
associated problems. Understanding that
TB is closely related to the living condi-
tions of a population, and may have an
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uncqual impact on different geographi-
cal spaces, it is necessary to carry out re-
search to better understand the dynamics
of TB abandonment. **

Therefore, the present study, throu-
gh spatial analysis in health, using data
from SINAN, proposes to answer the
following questions: How are cases of
TB treatment abandonment distributed
in time and space in the Pinheiro Health
Region - MA? Is there spatial autocor-
relation between these cases? Are there
high or low risk clusters for treatment
dropout?

From this perspective, the objective is
to analyze the spatial distribution of the
abandonment of tuberculosis treatment
in the Health Region of Pinheiro - MA
in the period from 2015 to 2021.

METHODS

This is an ecological study of the tre-
atment abandonment of new TB cases in
the Pinheiro Health Region, Maranhio,
notified in the Notifiable Diseases In-
formation System (Sinan), in the period
from 2015 to 2021. Maranhio is one of
the states belonging to the Northeast re-
gion and covers an area of 329,651,495
km? has an estimated population of
7,153,262 inhabitants, with a popula-
tion density of 21.46 inhab/Km. 2 As for
its political-administrative organization,
it has 217 municipalities and 19 Health
Regions. **° (Figure 1).

The study was developed with data re-
ferring to the Health Region of Pinheiro
- MA, which is composed of 17 munici-
palities including the headquarters, they
are: Apicum-Agu, Bacuri, Bequimao, Ce-
dral, Central do Maranhio, Cururupu,
Guimaries, Mirinzal, Pedro do Rosario,
Peri Mirim, Pinheiro (headquarters),
Puerto Rico do Maranhio, Presidente
Sarney, Santa Helena, Serrano do Mara-
nhio, Turiacu and Turilandia. The regio-
nal assists a total population of 380,642
inhabitants. !

The study population consisted of all
new cases of TB, of all clinical forms,
whose outcome was treatment abandon-
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Figure 1 — Health Regions of Maranhao
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Source: Silva et al.10.

ment. We chose to work with new cases
because this datasct reflects the dyna-
mics with which TB cases appear in the
population and the strength of morbidi-
ty (through transmissibility) and all cli-
nical forms due to the abandonment of
TB treatment, in all its forms, generate
an overload and burden on the health
system.

New cases of TB with termination
typified as abandonment of trecatment
that did not present identification of the
municipality of residence (which would
make spatialization unfeasible) were ex-
cluded. The data source used was Sinan,
available online and free of charge throu-
gh the Department of Informatics of the
SUS (DATASUS) via health informa-
tion from the TABNET program. Data
was collected in May 2022.

The analysis started with the calcula-
tion of the proportion of TB treatment
abandonment by dividing the number of
new TB cases closed as treatment aban-
donment, per year of diagnosis, by the
number of new TB cases reported, per
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year of diagnosis, the result being multi-
plied by 100.

For the spatial analysis, the municipa-
lities of the Health Region of Pinheiro
- MA were used as an ecological unit. Af-
ter the capture phase, the data were trans-
ferred to an Excel spreadsheet and, later,
descriptive statistical analysis was perfor-
med using the STATA" software, version
", Thematic maps of the distribution of
the proportion of TB abandonment by
municipalities were made for each year.

In order to estimate the spatial varia-
bility in the data analysis, a Queen-type
Spatial Proximity Matrix was built. Sub-
sequently, the Global Moran Index (spa-
tial autocorrelation) was calculated, a ge-
neral measure of spatial association for a
data set, which tests, between connected
areas, the degree of autocorrelation for
the indicators studied (p<0.05), being
validated through the psecudo-significan-
ce test, with 99 permutations.

In addition, the Moran Local index
was calculated to delimit clusters of TB
treatment abandonment. The Local Spa-

2022; (12) N.79 = saiidecoletiva 11094



artigo

Aradjo, S. S, Soeiro, V. M. S, Ning, L. N. S, Vieira, V. R, Caldas, A. J. M., Silva, T. C,,
Spatial analysis of abandonment of tuberculosis treatment in a health region of Maranhao

tial Association Index (LISA) or local
Moran was determined to detect regions
with significant local spatial correlation
(p<0.05%)." The last stage of the analy-

sis allowed the unification of areas with

Table 1 —Proportion of abandonment of tuberculosis treatment in the Pinheiro

Health Region — MA, 2015 — 2021.

Abandonment Ratio
2015-2021

Minimum value

Maximum Value

positive spatial correlation, for the iden- Apicum Acu 8.1 0 55
tification of clusters and priority areas Bacuri 289 0 66,6
for abandoning TB treatment. Bequims o6 0 66
High-risk clusters were considered - ' '
to be those municipalities that had a Celizy 2 & Y
high proportion of TB treatment dro- ~ Centraldo Maranhao 0 0 0
pout (above 5%) and were surrounded Cururupu 139 6.2 30,0
by municipalities that also had a high GuiiTEEEs 153 50,0 100,0
proportion of TB treatment dropout Mirinzal 0 0 0
(autocorrelation pattern called High-Hi- o
gh). Conversely, low-risk clusters were Pedro do Rosario 100 0 22.2
defined as those municipalities that had Rl 71 g 1133
adropout rate within the acceptable ran- ~ Pinheiro 205 5,5 315
ge recommended by the WHO and were Porto Ricodo Maranhao 0 0 0
surrounded by municipalities that also Presidente Sarney 58 0 50,0
had a low dropout rate (low-low auto- Santa Helena 204 0 50,0
correlation patcern). ™ Serrano do Maranhao 37.5 0 100,0
The calculation of global and local ' '
spatial autocorrelation indices were per- IUGEGY e g el
formed in GeoDa, version 1.14.0. The Turilandia 250 0 50,0
georeferencing of the information was Regional de Pinheiro 15,2 7.7 22,3

based on the digital grid of Maranhao,
based on the cartographic base of the
IBGE and the construction of thematic
maps using the QGis software, version
3.22.3.

Due to the use of secondary data in
the public domain, it was not necessary
to review this study by research ethics
committees, according to article 1, in
its sole paragraph, of Resolution No.
510/2016 of the National Health Cou-

ncil.

RESULTS

In the period from 2015 to 2021, 584

Source: Authors, from SINAN data (2015-2021).

Figure 2 — Distribution of the proportion of tuberculosis treatment abandonment

in the Pinheiro Health Region - MA, 2015 — 2021*.

new cases of TB were reported in the He- R
alth Region of Pinheiro - MA. Of these, L
89 (15.2%) had closure typified as treat- e
ment abandonment. On average, * new = 100

cases drop out of TB treatment per year.
The highest proportion in the Region
was observed in 2016 (22.3%), and the
lowest in 2020 (7.7%) (Table 1).

Source: Authors, from SINAN data (2015 - 2021).
*Caption values are percentages. Obs.: spaces in gray on the maps refer to municipalities where there were no notifications of new cases
of tuberculosis, which made it impossible to calculate the proportion of abandonment of treatment.

The percentage of municipalities with
a dropout rate above 5% ranged from
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29.4% in 2015 to 52.9% in 2016. It is
worth mentioning that in all years, mu-
nicipalities with proportions of this in-
dicator were observed, above the recom-
mended by the WHO (Figure 2).

In the historical framework analyzed,
three municipalities had a proportion of
abandonment of TB treatment above
S0%: Serrano do Maranhio, Guimaries
and Bequimao (all with 66.6%) in 2015,
2017 and 2019, respectively. It should
also be noted that the municipalities of
Guimaries and Serrano do Maranhio
had a proportion of 100% of anti-TB
therapy abandonment in the years 2015
and 2016, respectively.

TB treatment abandonment cases
were heterogencously distributed in the
municipalities of the Pinheiro health re-
gion and did not occur randomly, with
a positive spatial autocorrelation in the
period (global Moran index 0.261 and
p-value < 0.05).

In the spatial analysis, statistically sig-
nificant clusters of high risk (High-High
cluster) and low risk (Low-Low cluster)
and two transition zones with low-high
and high-low patterns were identified
(Table 2 and Figure 2) .

The high risk cluster (High-High)
for the period (2015-2021) was formed
by four municipalities with an average
proportion of treatment abandonment
equal to 27.9%, they are: Bacuri, Santa
Helena, Serrano do Maranhio and Turi-
landia (Table 2 and Figure 3).

The low-risk cluster (Low-Low) inclu-
ded only the municipality of Puerto Rico
do Maranhio and the transition zones
classified as Low-High and High-Low
were represented by the municipalities of
Turiagu and Guimaraes, respectively.

DISCUSSION

The results of this research show the
magnitude of the high proportions of
abandonment of antituberculous the-
rapy in the Health Region of Pinheiro
- MA. They also demonstrate that treat-
ment abandonment was distributed non-
-randomly and heterogencously, with the
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Table 2 — Characteristics of the clusters of the proportion of abandonment of

tuberculosis treatment in the health region of Pinheiro - MA, 2015-2021.

Cluster

cluster
High-high 4
Low-low 1
Low-high 1
High-low 1

Source: Authors, from SINAN data (2015-2021).

No. of municipalities in the

Average cluster abandonment
proportion

27,9%
0%

10,2%
15,4%

Figure 3 — Characteristics of TB treatment dropout proportion clusters

Clusters
@ High-high
B Lovw-low
Bl Low-high
[ High-low

Source: Authors, from SINAN data (2015-2021).

Note: spaces in gray on the map refer to municipalities in which none of the four clusters were included (no statistical significance).

existence of a high-risk area formed by
four municipalities.

The results show that, in the period
under study, treatment dropout rates
were three times higher (15.2%) than
recommended by the WHO (5%). ! In
addition, it was found that, on average,
13 people dropped out of treatment an-
nually.

Abandonment of treatment for tu-

DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i78p11085-11098
5 Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

berculosis has a significant impact on the
continuity of the discase transmission
chain, since a single patient who aban-
dons treatment can contaminate another
15 people over a period of one year.

In all the years of the analyzed series,
municipalities were observed with pro-
portions of this indicator above the re-
commended by the WHO. The literature
shows that the abandonment of TB tre-
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atment is strongly linked to the mortality
rate from the disease and it is understood
that the mortality rate denotes possible
weaknesses in the provision of health ser-
vices provided to the population, as well
as the ineffectiveness of the active search
for new cases, follow-up and tracking of
contacts to be examined.

It should be noted that the highest
proportion of treatment abandonment
in the Region was observed in 2020
(7.7%) and that this year was marked
by the COVID-19 pandemic, which
changed the flows and offers of care, es-
pecially with regard to Primary Health
Care (PHC).

Within this context, the PHC, whi-
ch is responsible for ordering and co-
ordinating care for chronic conditions,
including tuberculosis, has undergone
changes due to the pandemic, new care
flows have emerged, cancellation of
appointments, limitations in human and
financial resources, difficulties in acces-
sing care services and lower demand by
the population for care services, led to
the disruption and demobilization of lo-
cal programs that treat tuberculosis. *'*

The health scenario in the face of the
pandemic was one of prioritizing the care
of individuals affected by COVID-19,
which consequently limited the access
of users with different care needs, among
them, those affected by TB. * In this
context, Brazil has experienced several
changes and readjustments in its health
system that have led to service interrup-
tions, resulting in a reduction in TB-rela-
ted notifications.*

Three municipalities had a proportion
of abandonment of TB treatment above
50% in the years 2015, 2017 and 2019.
In addition, it is also noteworthy that
two municipalities had a proportion of
100% of anti-TB therapy abandonment
in the years 2015 and 2016. Such results
allow the reflection that the actions and
health services of these places denote
concern and the need for studies that
enable mapping of the local reality regar-
ding the offer, access and monitoring of
TB treatment in these locations.

11097 satdecoletiva = 2022; (12) N.79

It is noteworthy that despite the unsa-
tisfactory results in relation to treatment
abandonment identified in this study,
the state of Maranhio and its health
regions, including the Pinheiro Health
Region and its municipalities, are con-
figured as a territory that has been the
target of several measures to combat TB.
It is worth noting that the National Plan
for the End of Tuberculosis aims, in its
sccond stage, at the identification and
analysis of scenarios and sub-scenarios
of the regions and their municipalities
according to the needs and possibilities

of each territory. 7

The findings showed that TB treat-
ment abandonment cases in the Pinhei-
ro health region showed positive spatial
autocorrelation, as they were heteroge-
neously distributed and did not occur
randomly. Statistically significant clus-
ters of high risk (High-High cluster)
and low risk (Low-Low cluster) and two
transition zones with a Low-High and
High-Low pattern were identified.

The high risk cluster (High-High)
for the period (2015 - 2021) was formed
by four municipalities: Bacuri, Santa
Helena, Serrano and TurilAndia. These
municipalities have low income, health
and education indicators. > This finding
corroborates other studies that indicate
a strong correlation of factors related to
social vulnerability with the incidence,
mortality and abandonment of treat-
ment and retreatment of TB. >

The sum of factors both in relation to
health, income, education, as well as the
very operationalization of the assistan-
ce offered to the user, encompasses the
complexity associated with the abandon-
ment of treatment for TB, knowledge of
which regions are at high risk for such
abandonment is important. »*

Another important point to be em-
phasized is that treatment abandonment
has often been pointed out as a parame-
ter to evaluate the quality and effective-
ness of health services, thus, highlighting
risk territories and associated factors
contributes to the evaluation of the effec-
tiveness and/or impact of the measures

implemented in the territories.**"**

The low-risk cluster (Low-Low) inclu-
ded the municipality of Puerto Rico do
Maranhao. This finding, that only onc
municipality remained with a low-risk
cluster, enhances the reflection that the
territory should be analyzed with cau-
tion, therefore, it may indicate underre-
porting or incorrectly or incompletely
filled information regarding the treat-
ment outcome.

The transition zones classified as Low-
-High and High-Low were represented
by the municipalities of Turiagu and
Guimaraes, respectively. It is worth men-
tioning that areas considered to be tran-
sitional should be closely observed and
targeted by public policies so that they
do not become a high-risk area for TB.

The limitations of this study are those
related to underreporting and inconsis-
tencies in the database used. As a positive
point, the pioneering spirit in presenting
data on treatment abandonment in the
Health region of Pinheiro - MA stands
out, expanding the analysis and provi-
ding subsidies for health planning in this

geographical area.
CONCLUSION

The proportion of abandonment of
TB treatment in the health region of
Pinheiro - MA is still higher than the
WHO recommendations, in the period
from 2015 to 2021. A non-random and
heterogencous distribution of the indica-
tor was observed, with four municipali-
ties in this region appearing as high-risk
arcas for abandoning tuberculosis treat-
ment.

The results of this research can contri-
bute to the expansion of health policies
and actions, being an important subsidy
for the reduction of therapeutic aban-
donment. It is suggested to carry out
interventions aimed at areas of greatest
risk, with a view to improving the heal-
th conditions of the population in this
spatial area and better management of
public health resources.

DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i78p11085-11098
Todo o contedido desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons BY



artigo

Aradjo, S. S, Soeiro, V. M. S, Nina, L. N. S, Vieira, V. R,, Caldas, A. J. M, Silva, T. C,

Spatial analysis of abandonment of tuberculosis treatment in a health region of Maranhao

1. World Health Organization (WHO). Global Tuberculosis Report
2021. Genebra: WHO. 2021.

2. Brasil. Ministério da Salde. Secretaria de Vigilancia em Salde.
Boletim Epidemiolégico Especial, Mar. 2022: Tuberculose 2022.
Brasilia: Ministério da Satde; 2022.

3. Carneiro GR. Analise espacial dos casos de abandono do trata-
mento da tuberculose. Dissertacao (mestrado) — Universidade Fed-
eral de Pernambuco. Programa de Pés-Graduagao em Enfermagem.
Recife, 2016.

4. Brasil. Ministério da Satde. Secretaria de Vigilancia em Satde. Co-
ordenacao-Geral de Desenvolvimento da Epidemiologia em Servicos.
Guia de Vigilancia em Sadde: volume Gnico. 2ed. Brasilia: Ministério
da Salde, 2017.

5. Soeiro VMS, Caldas AJM, Ferreira TF. Abandono do tratamento
da tuberculose no Brasil, 2012-2018: tendéncia e distribuicao es-
paco-temporal. Ciéncia & Salde Coletiva. 2022, 27(3):825-836.

6. World Health Organization (WHO). WHO report warns global ac-
tions and investments to end tuberculosis epidemic are falling far
short. 2016.

7. Brasil. Ministério da Salde. Secretaria de Vigilancia em Sadde.
Detectar, tratar e curar: desafios e estratégias brasileiras frente a
tuberculose. Boletim Epidemioldgico 2015; 46(9).

8. Ferreira TF. Analise espaco-temporal da tuberculose em indigenas
no Brasil. Tese (Doutorado) — Programa de Pds-Graduacao em Salde
Coletiva, Universidade Federal do Maranhao, Sao Luis, 2019.

9. Instituto Brasileiro de Geografia e Estatistica (IBGE). Estados e Ci-
dades. 2022.

10. Silva WM et al. Deaths due to COVID-19 in a state of north-
eastern Brazil: spatiotemporal distribution, sociodemographic and
clinical and operational characteristics. Trans R Soc Trop Med Hyg.
2022;116(2):163-172.

11. Maranhao. Secretaria Estadual de Satde. Unidades Regionais de
Salde. 2022.

12.Druck S, Carvalho MS, Camara G, Monteiro AMV. Analise espacial
de dados geograficos. Embrapa: 2004.

13. Nunes FG. Analise exploratoria espacial de indicadores de desen-
volvimento socioambiental das regioes de planejamento do norte e
nordeste goiano. Atelié Geografico, 2013; 7(1):237-59.

14. Brasil. Ministério da Sadde (MS). Secretaria de Vigilancia em
Salde. Implantagao do Plano Nacional pelo Fim da Tuberculose como
Problema de Salde Piblica no Brasil: primeiros passos rumo ao al-
cance das metas. Boletim Epidemiologico 2018; 49(11).

15. Pereira AGL, Escosteguy CC, Valencia LIO, Magalhaes MAFM,
Medronho RA. Analise espacial de casos de tuberculose e associacdo
com fatores socioeconémicos: uma experiéncia no municipio do Rio
de Janeiro. Cad Saude Colet., 2018; 26(2):203-210.

DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i78p11085-11098
=

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

16. Ferreira MRL, Santos AA, Orfao NH. O vinculo no tratamento da
tuberculose na atencdo primaria a sadde: uma revisao integrativa.
Rev Bras Promog Satde. 2019;32:9540.

17. Brasil. Ministério da Salde. Secretaria de Vigilancia em Salde.
Secretaria de Vigilancia em Salde. Departamento de Condicoes
Cronicas e Infecgoes Sexualmente Transmissiveis. Brasil Livre da Tu-
berculose: Plano Nacional pelo Fim da Tuberculose como Problema
de Sadde Pablica: estratégias para 2021-2025. Brasilia: Ministério
da Salde, 2021.

18. Nina LNS et al. Atencao primaria a salde e redes de atencao a
salde: Uma reflexdao perante a pandemia. Satde Coletiva (Barueri),
2022; 12(76):10454-10465.

19. Kwak N, Hwang SS, Yim ). Effect of COVID-19 on Tuberculo-
sis Notification, South Korea. Emerging infectious diseases, 2020;
26(10):2506—-2508.

20. Brasil. Ministério da Salde. Secretaria de Vigilancia em Salde.
Secretaria de Vigilancia em Salde. Departamento de Condicoes
Cronicas e Infeccoes Sexualmente Transmissiveis. Coordenacao
Geral da Vigilancia das Doencas de Transmissao Respiratoria. Tu-
berculose Boletim Epidemiolégico. Mar. 202 1. Brasilia: Ministério da
Salde, 2021.

21. Maia CMF et al. Tuberculose no Brasil: o impacto da pandemia de
COVID-19. J Bras Pneumol. 2022;48(2):e20220082.

22. Instituto Brasileiro de Geografia e Estatistica (IBGE). Censo. 2010.

23. Silva PF, Moura GS, Caldas AJM. Fatores associados ao aban-
dono do tratamento da tuberculose pulmonar no Maranhao, Bra-
sil, no periodo de 2001 a 2010. Cadernos de Salde Publica, 2014;
30:1745-1754.

24, Silva TC et al. Fatores associados ao retratamento da tuberculose
nos municipios prioritarios do Maranhao, Brasil. Ciéncia & Satde Co-
letiva, 2017; 22: 4095-4104.

25. Sa LD, Souza KMJ, Nunes MG, Palha PF, Nogueira JA, VILLA
TCS. Tratamento da tuberculose em unidades de saldde da familia:
histérias de abandono. Texto & Contexto Enferm 2007; 16:712-8.

26. Santos DNV. Condicoes sociodemograficas e clinicas relaciona-
das ao abandono do tratamento da tuberculose no Maranhao. 2018.
96 f. Dissertacdo (Mestrado em Epidemiologia em Sadde Pablica) -
Escola Nacional de Satde Publica Sergio Arouca, Fundacao Oswaldo
Cruz, Rio de Janeiro, 2018.

27. Pinto FG et al. Adesao ao tratamento de tuberculose na
Atencao Primaria a Salde: fatores favoraveis e desfavoraveis para
esse processo. Research, Society and Development, 2022; 11(4):
€3011426962-e3011426962.

28. Ferreira MRL et al. Abandono do tratamento da tuberculose: uma
revisao integrativa. Revista Enfermagem Contemporanea, 2018;
7(1):63-71.

2022; (12) N.79 = saiidecoletiva 11098



