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Aspectos epidemioldgicos da tuberculose na regiao norte de satide do estado do espirito santo (2015 — 2019)
Aspectos epidemioldgicos de la tuberculosis en la region sanitaria norte del estado de espirito santo (2015-2019)

RESUMO

Objetivo: Descrever aspectos epidemiologicos da tuberculose na regiao norte de satide do estado do Espirito Santo no intervalo
de 2015 a 2019. Método: Trata-se de um estudo epidemiol6gico ecolégico, com componente descritivo e analitico, do tipo série
historica. Para analise dos dados, foram calculados coeficientes de incidéncia (100.000 habitantes) e tendéncia quadratica para
regido norte. Resultados: durante o periodo avaliado, na Regiao Norte foram notificados 559 casos de tuberculose (2015-2019),
onde foi possivel observar um declinio do agravo nos anos de 2015 a 2017 voltando a crescer pos esse periodo. O coeficiente de
incidéncia nos anos de 2018 e 2019foram de 26,3 e 26,7/ 100.000 habitantes respectivamente na regido, sendo considerado
abaixo da média nacional para mesmo periodo. Conclusao: A regiao apresenta bom desempenho na reducao dos indices de inci-
déncia para o agravo, entretanto, é possivel observar necessidades de modelagao de politicas de salde voltadas para o agravo.
DESCRITORES: Tuberculose; Promocao da Salde; Satde Piblica; Politica de Salde

ABSTRACT

Objective: To describe epidemiological aspects of tuberculosis in the northern health region of the state of Espirito Santo be-
tween 2015 and 2019. Method: This is an ecological epidemiological study, with a descriptive and analytical component, of the
historical series type. For data analysis, incidence coefficients (100,000 inhabitants) and quadratic trend for the northern region
were calculated. Results: during the period evaluated, in the North Region, 559 cases of tuberculosis were reported (2015-
2019), where it was possible to observe a decline in the disease in the years 2015 to 2017, growing again after this period. 2018
and 2019 were 26.3 and 26.7/100,000 inhabitants respectively in the region, being considered below the national average for
the same period. Conclusion: The region has a good performance in reducing incidence rates for the disease, however, it is pos-
sible to observe the needs for modeling health policies aimed at the disease.

DESCRIPTORS: Tuberculosis; Health Promotion; Public Health; Health Policy.

RESUMEN

Objetivo: Describir aspectos epidemiolégicos de la tuberculosis en la region sanitaria norte del estado de Espirito Santo entre
2015y 2019. Método: Se trata de un estudio epidemiologico ecoldgico, con componente descriptivo y analitico, del tipo serie
historica. Para el analisis de los datos se calcularon coeficientes de incidencia (100.000 habitantes) y tendencia cuadratica para
la region norte. Resultados: durante el periodo evaluado, en la Region Norte se notificaron 559 casos de tuberculosis (2015-
2019), donde se pudo observar una disminucion de la enfermedad en los afios 2015 a 2017, creciendo nuevamente luego de
este periodo. 2018 y 2019 fueron 26,3y 26,7 / 100.000 habitantes respectivamente en la region, considerandose por debajo
del promedio nacional para el mismo periodo. Conclusion: La region tiene un buen desempefio en la reduccion de las tasas de
incidencia de la enfermedad, sin embargo, es posible observar las necesidades de modelar politicas de salud dirigidas a la en-
fermedad.

DESCRIPTORES: Tuberculosis; Promocion de la Salud; Salud Pdblica; Politica de salud.
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INTRODUCTION

Disease of infectious and contagious
ctiology tuberculosis (TB) is caused by
Mycobacterium tuberculosis and despite
the fact that it is an age-old problem, it still
has great importance in the health scenario
worldwide because it is a neglected disease.
Data from the World Health Organization
(WHO) suggest that tuberculosis is the lea-
ding cause of death from a single infectious
agent worldwide.14 It is estimated that
in 2019, around ten million people worl-
dwide developed TB. For the year 2020,
Brazil registered 66.819 thousand cases of
the disease, with an incidence coefficient
of 3,16/100.000 inhabitants. 12 Thus, Bra-
zil remains among the 30 countries that
present a high burden for the disease and
TB-HIV co-infection, being considered a
priority for the control of the disease in the
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world by the WHO. (13)

Also in 2017, the Ministry of Health
(MS) of Brazil adhered to the WHO target
entitled "Strategy for the End of Tuberculo-
sis’, which suggests that there is a reduction
in the incidence of TB to less than 10 ca-
ses per 100,000 inhabitants until 2035, an
overall reduction of 4 to 5% per year would
be necessary (SVS; MH, 2019). However,
studies prove that in the year 2018 there
were an estimated 10 million new cases of
tuberculosis worldwide, and 1.5 million
people died from the disease. We can then
observe a significant increase in the estima-
ted mortality from the disease in relation to
the previous year as mentioned. In the same
year in Brazil, the incidence of tuberculosis
was 45 cases/100.000 inhabitants, and the
mortality rate related to tuberculosis was
2,3 deaths/100.000 inhabitants, far from
what is recommended by the WHO for

reducing the disease. 2

In line with the Strategy to End Tu-
berculosis, in 2017, the MH, through the
General Coordination of the National Tu-
berculosis Control Program (CGPNCT -
Coordenagio Geral do Programa Nacional
de Controle da Tuberculose), then laun-
ched the National Plan to End Tubercu-
losis as a Public Health Problem (National
Plan), in which a geographic remodeling
was carried out so that the distribution of
Brazilian municipalities was divided into
eight scenarios based on the similarity of
socioeconomic contexts and capacity to
implement TB control actions associated
with the incidence of the disease. 4

The state of Espirito Santo joined and
adopted mecasures to fight the discase
through the state tuberculosis control pro-
gram, which, among the various competen-
ces, has those of consolidating and analy-



zing the data generated by the information
system, offering information through bul-
letins or reports, as well as using them for
planning, monitoring and evaluation pur-
poses. Conduct operational and epidemio-
logical assessment of program actions at the
state level. Promote and participate in the
training of human resources in the area of
tuberculosis, promoting the integration of
teaching and service institutions. 4 Advise
regional coordinators in the implementa-
tion and/or implementation of the Tuber-
culosis Control Program in the municipa-
lities. Maintain close articulation with the
State and Regional Reference Laboratory,
participate in the planning of bacteriolo-
gical diagnosis and quality control actions.
Maintain close interaction with the techni-
cal-operational sphere, especially with the
secondary and tertiary reference units. 4

In the entire state in 2019, 1129 cases of
the disease and 73 confirmed cases of death
due to tuberculosis were reported, with a
mortality rate of 1,8/100 thousand inha-
bitants. 5 In the northern health region,
according to the 2011 Regionalization
Master Plan, in 2019, 115 reported cases of
tuberculosis were observed, which corres-
ponds to 21% of the state panorama, and a
number of three deaths due to the disease. 5
The objective is to describe epidemiological
aspects of tuberculosis in the northern he-
alth region of the state of Espirito Santo in
the last five years prior to the survey: 2015
-2019.

Given the above, the relevance of this
study is justified since, knowing the clinical
and epidemiological scenario of the distri-
bution of tuberculosis cases as an impor-
tant public and collective health problem,
enables the management to create mitiga-
ting measures for interventions focused on
real health need in the region in the user-
-centered format, and consequently positi-
ve changes in the current health situation.

METHODS

This is an ecological epidemiological
study, with a descriptive and analytical
component, of the historical series type, in
which the cases included in the study were
described and analyzed in an aggregated
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way by year and period of study.

'The study site consists of the ter-
ritory defined by the northern health re-
gion according to a PDR (Master Plan for
Regionalization - Plano Diretor de Regio-
nalizagio) published in 2011 by the state of
Espirito Santo. The PDR divides the state
into health regions, with the northern he-
alth region comprising 14 municipalities,
namely: Agua Doce do Norte, Barra de
Sao Francisco, Boa Esperanga, Conceigio
da Barra, Ecoporanga, Jaguaré, Montanha,
Mucurici, Nova Venécia, Pedro Canério,
Pinheiros, Ponto Belo, Sio Mateus and Vila
Pavio. 4

The study was carried out from August
2020 to June 2021, considering the period
for data collection from January 1, 2015 to
December 31, 2019. For data collection,
the cases reported in the System Infor-
mation on Notifiable Discases (SINAN
- Sistema de Informacio de Agravos de
Notificagio) were used through the tabu-
lation system TABNET of the database
of the Unified Health System (SUS) or
DATASUS. The TB case definitions used
were those recommended by the Ministry
of Health (MS):

e Laboratory criteria: every case that,
regardless of the clinical form, presents at
least one positive smear, culture or rapid
molecular test sample for TB (TRM-TB);
S

e Clinical-epidemiological ~ criteria:
every case that does not meet the labora-
tory confirmation criteria described above,
but that received a diagnosis of active TB,
taking into account clinical and epidemio-
logical data. 5

Inclusion criteria and exclusion criteria
for the selection of research data were also
defined, with inclusion criteria being: any
individual with the confirmed diagnosis va-
riable for tuberculosis who meets the crite-
riaused by the MS and who has the variable
place of residence located in any municipa-
lity that corresponds to the northern health
region of the state of Espirito Santo. 5

For the calculation of incidence, the po-
pulation bases of the Brazilian Institute of
Geography and Statistics (IBGE - Instituto
Brasileiro de Geografia ¢ Estatistica) and

data from the Regional Health Superinten-
dence of Sio Mateus were used, where the
number of available notifications divided
by the population of that specific year x
100.000 inhabitants was used.

Having reached the preliminary results,
the collected data were inserted, organi-
zed and analyzed in Excel spreadsheets
(Windows 10 — Home Single Language).
Incidence coeflicients were analyzed over
a period of five years of the historical series
(time trend). In addition, the quadratic
trend calculation was produced, the model
proposed to adjust the analysis of the time
series.

Where,

The quadratic trend model was calcu-
lated on top of each year's incidence coe-
fhicient with coded X (year), using Excel
software for tabulation, calculation and
together with the appropriate scatter plot
for the study model for quadratic trend
analysis.

The production of notification and
incidence coefhicient graphs was perfor-
med using the statistical software SIG-
MAPLOT, Scientific Data Analysis and
Graphing Software. Version 12.0. Systat
Software Inc, 2013. The calculation of the
incidence coefficient was performed with
data obtained from SINAN (TabWin). It
is a rescarch with data collection in secon-
dary bases that do not directly infer human
ethics, therefore according to resolution
466/12 that approves the “regulatory gui-
delines and norms for research involving
human beings”

RESULTS

In 2020, the State of Espirito Santo pre-
sented 1176 thousand new cases of TB,
with an incidence of 28,9/100.000 inha-
bitants. (13) During the period evaluated,
in the North Region (ES) 559 cases of TB
(2015-2019) were reported, being: 2015
with 118 cases, 2016 (1 10 cases), 2017
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Figure 1 — Tuberculosis cases reported in the 14 municipalities of the Northern Among all reported cases, it is possible
Region of Espirito Santo in the period from 2015 to 2019. to notice a greater number of notifications

in 2015, with Sao Mateus being the munici-

60 pality that obtained the most notifications

n=559 in all years, totaling 35,06% of the entire

Northern Region of the state, followed by
Pedro Candrio with (9,66%, Nova Vené-
cia (9,48%) and Jaguaré (7,87%), Figure 1.

Lower incidences are observed for the mu-

nicipalities of Agua Doce do Norte, Boa

Esperanza, Mucurici and Ponto Belo.
According to Table 1, it is possible to
observe the disease incidence coeflicients in

Casos notificados

the region. During the analyzed period, the
following incidence coefficients were recor-
ded for all forms of tuberculosis in the Nor-
thern Region of the state, 27,7/100,000
inhabitants (2015); 25,6/100,000 inha-
bitants (2016); 24/100.000 inhabitants
(2017); 26.3/100.000 inhabicancs (2018);
26.7/100.000 inhabitans (2019).

When we analyze data from across the

country, it is observed that in Brazil, in

2ses) and vith 1ses in tota 2018, 75,717 new cases of the disease were
berculosis Incidence Coefficient in the 14 municipalities in the North diagnosed, obtaining an incidence coeffi-
of Espirito Santo from 2015 to 2019. cient of 36,2 cases/100 thousand inhabi-
tants. Although, from 2009 to 2018, an
MUNICIPALITIES INCIDENCE COEFFICIENT 2015-2019 average annual decrease of 1,0% was obser-
ved, the incidence rate increased in the ye-
2015 | 2016 | 2017 2018 2019 ars (2017) 35.3/100 thousand inhabitants
- and (2018) 36,2/100 thousand inhabi-
Agua Doce do Norte 00 335 8,4 9,0 454 tants being that for the year (2015) we had
Barra de Sio Francisco 24,7 15,6 15,5 20,3 11,2 34,1/100 thousand inhabitants and (2016)
33,9/100 thousand inhabitants (Brazil,
Boa Esperanca I % e 28 200 2019). It is a fact that in the northern re-
Conceicao da Barra 386 159 19,0 194 129 gion of health there was an average annual
Ecoporanga 20,6 28,9 16,5 17,4 17,4 decrease 0f 2,1% for the year 2015 to 2016,
e 384 515 20,2 268 131 and for the ye:?r.2016 to 2017 with a dec.rc-
ase of 1,6%, rising again for the following
Montanha 364 311 36,1 479 42,5 years, but with much smaller percentages.
Mucurici 51,0 17,0 0,0 72,0 181 The incidence rate between the years 2015
. to 2019 was higher in 2015, where among

Nova VVenécia 13,9 17,8 235 18,1 31,9 T C
the municipalities in the Mucurici region it
Pedro Canario 459 34,2 75,4 26,9 22,9 had the highest coefficient (51). In 2016,
Pinheiros 376 223 14,7 18,7 37,0 Jaguaré presented a cocfficient of (51,5), in
2017 Pedro Canario with (75,4),2018 Mu-
Ponto Belo 38,7 00 380 385 12,7 curici (72) and 2019 Agua Doce do Norte

Sdo Mateus 273 | 308 | 257 32,7 368 with (45.4).
) ~ Figure 2 shows the equation for the di-
Vila Pavao 10,7 10,6 00 10,9 00 . .

sease trend in the northern region of the
Fonte: SINAN, 2020. State of Espirito Santo in the five years of

the study.
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Figure 2 — Equation of trend of the Incidence Coefficient of the North Region in the period from 2015 to 2019

Source: The authors, 2021,

It can be seen that there were two beha-
viors, one decreasing for the year 2015 to
2017 and rising again from 2018 to 2019.
Thus, the cocflicient explains 83,84% of the
factors that interfere in the incidence rate
for the Northern Region of state of Espiri-
to Santo. For the year 2015, the incidence
cocfhicient under analysis was (27,2); 2016
(254); 2017 (24); 2018 (25,8) and 2019
(26,5).

DISCUSSION

According to the notifications, it is pos-
sible to verify a greater quantity concentra-
ted in the city of Sio Mateus (35,06%), a
fact that can be possibly explained by the
high population index concentrated in the
city of Sao Mateus, totaling approximately
132.642 thousand people according to the
2020 census. 10

When we analyze the rest of the munici-
palities that make up the region, we obser-
ve a smaller population number, favoring,
however, a smaller number of cases for the
disease compared to Sao Mateus. However,
it is noteworthy that TB in the Northern
Health Region of Espirito Santo has some
stability in the occurrence of these no-
tifications. According to Pelaquin; Silva
and Ribeiro, 6 in cities with chaotic urba-

nization and large pockets of poverty, the
deficiencies of the health system probably
justify the high number of cases and deaths
from TB. When we observe a lower rate of
notification, the literature brings some fac-
tors that may be associated with these cases,
such as the poor quality of databases and
medical records, which may bring difficul-
ties in their analysis to assess the problem
and consequently generate the loss of these
notifications resulting in a decrease in regis-
tered cases, including underreporting that
occurs even in smaller municipalities. 6

In a study of patients with TB treated
at a municipal health unit in Belém/PA
in 2011 and 2012, according to Freitas;
Santos: Silva and Rocha, 2016 3 reports
that the disease is still being frequently re-
gistered in the basic health system, with
this there is a need to intensify prevention
strategies and dissemination of forms of
treatment of the disease, aiming to reduce
the incidence and prevalence of cases at the
local and regional level.

It is possible to highlight these percen-
tages that were identified in the northern
region of health through various factors,
including the high percentages of notifi-
cation, which are extremely important to
start the proper treatment and detect all
cases in order to break the disease transmis-

sion cycle, as explained by Junior, 2004, 8
in which clinics, health centers, clinics and
hospitals — to carry out the active search
for respiratory symptoms should be a per-
manent attitude and incorporated into the
routine of activities of all members of the
health teams. These factors are extremely
important, which leads institutions to iden-
tify patients, advocate carly treatment, and
from an epidemiological point of view, the-
refore the active search with case detection
and carly diagnosis leads to an increase in
the incidence rate of each location.

Junior, 2004 8 also explains that in areas
where actions are already organized, the vi-
sit should include the detection of cases be-
tween respiratory symptoms and contacts,
especially of bacilli cases and children, and
when necessary, they should be referred to
the health service. When this does not oc-
cur, there is a reduction in cases and, con-
sequently, a lower incidence of the disease
in the region, leaving the cases to circulate
without receiving adequate treatment and
spreading the Koch's bacilli even further,
even in domestic environments. It is known
that the active search for TB cases is not yet
a priority action in health services, althou-
gh the patient's increased access to diagnos-
tic tools is a useful strategy for controlling
the disease. 1;15 And when we see a decre-
ase between the years 2015 to 2017, it can
be explained possibly as a result of the im-
plementation of public policies to control
the disease. 11

In the distribution of incidence coef-
ficients in the trend equation, Peternelli,
2012 9 explains that the analysis consists
of performing a statistic in order to verify
the existence of a functional relationship
between a dependent variable and one or
more independent variables, a fact that is
explained by the data already presented,
where a higher coefficient was observed for
the years 2015 and 2019 and consequent
decreasing in the period from 2015 to
2017, rising again in 2018. And with that,
some considerations are suggested when
choosing the model, among them it should
be consistent both in the degree and in the
aspect of the curve, to represent the pheno-
menon under study. 9
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CONCLUSION

The findings demonstrate that the re-
gion has shown relevant results from the
perspective of the national and state pano-
rama in relation to combating and coping
with the pathology.

This demonstrates that in the face of
therapeutic and prophylactic innovations,
even though not following the disease
under constant surveillance, knowing the

incidence factors and distribution of cases

through a good territorial diagnosis exem-
plifies the combined cfforts of different
sectors of society to implement mitigating
measures and reach a health that is integral,
egalitarian and equitable as suggested by
the guiding principles of the unified health
system. It is noteworthy that there is a need
to carry out more research on the subject
in order to know the reality of tuberculo-
sis in a given region, characterization of the
carriers as well as the possible risks in order
to avoid the spread of the disease and the
increase in mortality.

It is also worth confirming that a well-s-
tructured surveillance service in a given he-
alth region supports the access to health of
users in a non-summary way, contributing
to the individual being the protagonist of
their care.

1Cecilio HPM, Higarashi IH, Marcon SS. Opiniao dos profissionais de sadde
sobre os servicos de controle da tuberculose. Acta paul. Enferm. 2015;
28(1): 19-25.

2Silva, DR., Mello, FCDQ., Migliori, GB. Tuberculosis series 2020. Jornal Bra-
sileiro de Pneumologia, n. 46, v.2, 2020.

3Freitas, WMTM.; Santos, CC.; Silva, MM.; Rocha, GA. Perfil clinico-epidemi-
oldgico de pacientes portadores de tuberculose atendidos em uma unidade
municipal de satde de Belém, Estado do Para, Brasil. Revista Pan-Amaz
Saide, 2016, V.7, n.2, p. 45-50.

4 Secretaria de Estado da Salde do Espirito Santo (SESA — ES). Disponivel
em:<https:/saude.es.gov.br/programa-estadual-de-controle-da-tubercu-
lose>. Acesso em 16 de agosto de 2020

5Brasil. Ministério da Sadde. Departamento de informatica do SUS- DATA-
SUS. Informacoes de saide, epidemioldgicas e morbidade: banco de dados.
2012. Disponivel em: http:/www?2.datasus.gov.br/DATASUS/index.php?ar-
ea=0203.

6Pelaquin, MHH.; Silva, RS.; Ribeiro, SA. Fatores associados ao 6bito por tu-
berculose na zona leste da cidade de Sao Paulo, 2001. Jornal Brasileiro de
Pneumologia, UNIFESP — Sao Paulo (SP) Brasil, 2007; n (33), v (3), p. 311-
317.

7Freitas, WMTM.; Santos, CC.; Silva, MM.; Rocha, GA. Perfil clinico-epidemi-
olégico de pacientes portadores de tuberculose atendidos em uma unidade
municipal de saide de Belém, Estado do Para, Brasil. Revista Pan-Amaz
Saide, 2016, .7, n.2, p. 45-50.

8Junior, JB Da Silva. Tuberculose Guia de Vigilancia Epidemiolégica. Jornal
Brasileiro de Pneumologia, 2004, n30, p. 57-85.

8451 satdecoletiva = 2021; (11) N.69

9Peternelli, L. A. Capitulo 2: estatistica descritiva. Material didatico. 2012. Di-
sponivel em:< http:/www. dpi. ufv. br/~ peternelli/inf162. www, 16032004.
Acesso em 16 de novembro de 2020.

10 IBGE, Instituto Brasileiro de Geografia e Estatistica. Panorama do Mu-
nicipio de Sao Mateus- ES. Disponivel em <https:/cidades.ibge.gov.br/bra-
sil/es/sao-mateus/panorama>. Acesso em 14 de agosto de 2020.

11Marques L.C.S,; Oliveira, O.L.S.; Pereira, M.A.;Perfil clinico, epidemiologico
e laboratorial da tuberculose entre 2014 a 2019 no estado da Bahia. Revista
Saude Coletiva. 2020; (10) N.57: 3523- 3528.

12Ministério da Sadde (BRASIL). Secretaria de Vigilancia em Sadde. Vigilan-
cia em salde no Brasil 2003 A 2019: da criacao da Secretaria de Vigilancia
em Salde aos dias atuais. Boletim Epidemiolégico. 2019 set, 50(n.esp.):1-
154. Disponivel em: http:/www.saude.gov.br/boletins-epidemiologicos.

13Ministério da Sadde (BRASIL). Secretaria de Vigilancia em Sadde.Bole-
tim Epidemiolégico de Tuberculose. Nimero Especial | Mar. 2021: 11-43.
Disponivel:  https:/www.gov.br/saude/pt-br/media/pdf/2021/marco/24/
boletim-tuberculose-2021_24.03#:~:text=Em%202019%2C%20foram%20
notificados%20cerca, %C3%B3bitos%20por%20100%20mil%20habitantes.

14 World Health Organization. Global Tuberculosis Report. [Inter-net]. Ge-
neva. 2020. Disponivel em:https:/apps.who.int/iris/bitstream/handle/106
65/336069/9789240013131-eng.pdf. Acesso: 06 de agosto de 2021.

15Souza, G.A.S.C.; Ferreira, M.R.L.; Bonfim, R.O.; Orfao, N.H.;Perfil de satde
da tuberculose entre criangas e adolescentes indigenas: uma revisao inte-
grativa. 2021; (11) N.65: 5570-5979Marques L.C.S; Oliveira, O.L.S.; Pereira,
M.A.;Perfil clinico, epidemiolégico e laboratorial da tuberculose entre 2014
a 2019 no estado da Bahia. Revista Saude Coletiva. 2020; (10) N.57: 3523-
3528.



