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ABSTRACT

Objective: To analyze the spatiality of completeness of the Information System on
Diseases of Compulsory Declaration of tuberculosis in Parana state, focusing on
the border region. Method: A study composed by the notified cases of the disease
treated in Parand between 2008 and 2017. The variable completeness was classified
as excellent (<5% of incompleteness), good (5 to <10%), regular (10 to <20%), poor
(20% to 50%), and very poor (>50%). Moran global was used for the spatial correlation
and local association was analyzed. Logistic regression was employed to assess the
spatial association of the variables with the border and, for the significant variables,
multiple logistic regression was used. The study abides by the resolution 510/2016
of the National Health Council. Results: There was a “high-high” correlation for
education level, 2- and 6-month sputum smear in the Eastern health macroregional
and “high-high” correlation in the Northwestern macroregional for 2-month sputum
smear and antibiotic sensitivity testing. There was no spatial association with the
border. Conclusion: Unsatisfactory completeness was identified in the database and
conglomerates, indicating spatial association of incompleteness of some variables, but
with no relation with the border. There was no worsening of completeness nor of the
case outcomes related to these regions.
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Information system on tuberculosis: data completeness spatial analysis in the state of Parand, Brazil

INTRODUCTION

Considered a global emergency by the World Health
Organization (WHO) in 1993 and a priority in public
policies by the Brazilian Ministry of Health (IMS) in 2003,
tuberculosis still represents a worldwide challenge to public
health®2. In Brazil, 73,864 new cases were diagnosed in
2019, which corresponds to a coeflicient of 35.0 cases per
100,000 citizens®. Despite being considered curable in most
cases and its full treatment being available for the population
through the Unified Health System (SUS — Sistema Unico
de Sadide), Brazil presented 4,490 deaths per tuberculosis in
2019, which is equivalent to a mortality rate of 2.2 deaths
per 100,000 inhabitants®.

'The Brazilian National Program Against Tuberculosis
(PNCT - Programa Nacional de Combate & Tuberculose),
anchored on the determinations by the WHO End TB
Strategy, has the objective of reducing the incidence coeth-
cient to less than 10 cases per 100,000 citizens and reduce
the number of deaths due to tuberculosis in the country in
95% by 2035@. To achieve the determined goals, it is impor-
tant to assess the actions carried out during the treatment, as
well case outcomes, monitoring the disease’s tendencies and
subsidizing the elaboration of health public policies through
data produced and registered in the Health Information
Systems (SIS — Sistema de Informagao em Saiide), which
should be robust and high-quality®.

One of the attributes of the quality of data is complete-
ness, which is related to the level of completion of a field of
the information system®. The low completeness hinders the
assessment of performed actions and of the epidemiological
profile of affected individuals, posing difficulties to decision-
making and elaboration of disease control policies®. Such
circumstance makes it difficult to define the real epidemio-
logical situation of the disease and the case follow-up, since
they may be misinterpreted due to an inappropriate com-
pletion of the disease notification instruments/follow-up®.

In addition, tuberculosis cases follow-up in border region
municipalities emerges as a challenge, since this region recei-
ves a prominent flow of individuals, as well due to the neces-
sity of joint efforts from neighboring countries in order to
fight the disease, aligning their policies and health systems,
which frequently diverge™. Due to the flow of individuals,
these regions present an increased difficulty for diagnosing
the disease, treatment adherence and tracking the communi-
cants by reason of the cultural differences and inconsistencies
regarding patients’ addresses”.

In view of the above, this study has the objective of
analyzing the spatial distribution of completeness of SINAN
data regarding tuberculosis and the situation of case outco-
mes in the state of Parand, focusing on the border region,
from 2008 to 2017.

METHOD

Type oF StuDY
An ecological study.

PoruLATION

'The study population comprised the tuberculosis cases
notified by SINAN, whose patients had undergone treat-
ment in the state of Parand in 2008-2017. The state of Parand
is located in Southern Brazil and covers an area of circa
200,000 km?. Its municipalities are grouped into 4 health

macro-regions, subdivided into 22 health regionals®.

DATA COLLECTION

Data collection was conducted in July 2019 after they
were provided by the General Coordination of PNCT upon
request through the website of the Electronic System of
the Information Service to the Citizen (e-SIC — Sistema
Eletronico do Servigo de Informagio ao Cidadao), availa-
ble at: https://esic.cgu.gov.br/sistema/site/index.aspx.
Epidemiological and operational variables which enabled
comprehending disease tendencies were selected: sociode-
mographic and behavioral variables (residency zone, edu-
cation level, race/skin color, receiving government support,
immigrants, people living on the streets, people deprived
of freedom, alcoholism, smoking, and illicit drugs); clinical
variables (AIDS, diabetes, mental disease, other comorbi-
dities, pregnancy, 2-month sputum smear, 6-month sputum
smear, thorax x-ray, AST [antibiotic sensitivity testing],
directly observed treatment, short-course [DOTS] per-
formed, outcome situation [cure, primary abandonment,
secondary abandonment, death due to TB, death due to
other causes, scheme change, treatment failure]).

DATA ANALYSIS AND TREATMENT

A chi-squared test of the proportion of incompleteness
of each variable was performed through R Program. For
the variables with the highest indexes of incompleteness
(education level, 2- and 6-month sputum smear, illicit drugs,
smoking and AST), proportion maps were developed for
the spatial distribution observation, considering the state
municipalities as units of analysis, observed as per the health
macro-regions. The case outcome variable, which presen-
ted excellent completeness, was included into the maps in
order to assess the association of its completeness with the
border situation.

Completeness was classified as excellent (less than 5%
of incompleteness), good (5-10%), regular (10 to 20%), poor
(20 to 50%) and very poor (over 50%)1?. With the objective
of frustrating the overlapping of incompleteness values in
the categories “good” and “regular”, the cut-off points were
adjusted, stipulating as good (5 to <10%) and regular (10
to <20%)1Y,

Global Moran index (Moran’s I) was employed for an
analysis of the spatial correlation of these variables and, sub-
sequently, LISA (Local Indicators of Spatial Association)
was analyzed. For these statistical tools, GeoDa version 1.6.7
software was used. Moran global index assigns a unique
value for the analysis of the spatial association degree of
the data set as a whole. Moran local, on the other hand, is
used to determine the relation of the unit of analysis with
their neighboring areas, providing a value for each of them
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and enabling the identification of association patterns with
similar values for the selected indicators®?. Associations of
the “high-high” type are characterized by municipalities of
high index of incompleteness close to municipalities also
with high index. Associations “low-low” refer to municipa-
lities with low proportion of incompleteness close to muni-
cipalities also presenting this characteristic. Associations of
“low-high” are related to municipalities with low propor-
tion of incompleteness close to high proportion municipa-
lities. Finally, associations of “high-low” type refer to units
of analysis with high index of incompleteness close to low
indexes units.

In order to assess spatial association regarding the border
region, logistic regression was applied to the study’s variables
and the situation of the municipality in relation to the bor-
derland strip was defined as a dependent variable whereas
the incompleteness proportions were established as an inde-
pendent variable. For variables with a significant Odds Ratio
(OR), multiple logistic regression was conducted. For these
statistical resources, R program was used. Logistic regres-
sion was also employed for the assessment of the relation of
border with case outcomes.

'The significance level for the analyses was p < 0.05
and cartographical items were developed through QGIS
version 3.4.4. software.

'The employed understanding of border defines this as a
space of demarcation of the limits of a territory; the Brazilian
borderland strip is composed of municipalities whose ter-
ritories are partially or totally contained in a 150-km-wide

internal area, parallel to the international limit®3-14.

ETHICAL ASPECTS

This research is in accordance with the determinations
of Resolution 466/2021 and 510/2016 of the National
Health Council and, due to using public domain data, which
cannot enable subject identification, the Research Ethics
Committee approval was waived.

RESULTS

'The study population amounted to 23,852 cases diagno-
sed in the state of Parand in the period of 2008 to 2017. In
the completeness proportion analysis of the variables in the
studied municipalities, the sociodemographic and behavioral

Table 1 - Proportion (%) of the completeness classification as per variable in the municipalities of the state of Parana — Parand, Brazil,

2008-2017.
Variable Excellent Good Regular Poor VP* WR** Total p value
Sociodemographic and behavioral
Residency zone 85.46 7.77 4.26 1.75 0.50 0.25 100 <0.001
Education level 20.55 9.27 25.56 38.60 5.76 0.25 100 <0.001
Race/skin color 91.73 4.26 3.26 0.50 0.00 0.25 100 <0.001
Receiving 57.14 5.01 7.02 3.51 3.51 13.78 100 <0.001
government support
Immigrants 75.82 2.02 2.77 4.53 1.01 13.85 100 <0.001
People living on the 75.94 1.75 2.51 4.76 1.25 13.78 100 <0.001
streets
People deprived of 75.44 2.51 2.76 4.76 0.75 13.78 100 <0.001
freedom
Alcoholism 81.20 10.53 5.76 1.75 0.50 0.25 100 <0.001
Smoking 3.77 0.75 1.00 17.29 76.94 0.25 100 <0.001
Illicit drugs 4.51 0.00 1.00 16.79 77.44 0.25 100 <0.001
Clinical
Aids 64.41 14.79 11.03 9.02 0.50 0.25 100 <0.001
Diabetes 81.20 10.53 5.01 2.26 0.75 0.25 100 <0.001
Mental disease 82.71 8.27 5.51 2.51 0.75 0.25 100 <0.001
Other comorbidities 56.89 14.04 16.79 10.28 1.75 0.25 100 <0.001
Pregnancy 97.49 0.75 0.75 0.75 0.00 0.25 100 <0.001
2-month sputum 15.29 22.06 25.81 5.51 0.25 100
smear 31.08 <0.001
6-month sputum 8.02 41.60 6.77 0.25 100
smear 20.55 22.81 <0.001
Thorax x-ray 93.73 4.26 1.25 0.50 0.00 0.25 100 <0.001
ASTH** 7.52 0.00 0.75 18.80 59.15 13.78 100 <0.001
DOTS performed**** 80.20 8.02 5.26 6.02 0.25 0.25 100 <0.001
Closing situation 88.72 4.01 3.51 3.26 0.25 0.25 100 <0.001

*VP: Very poor; **WR: Without record; ***AST: Antibiotic Sensitivity Testing; ****DOTS: directly observed treatment, short-course.
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groups presented the highest percentages of very poor com-
pleteness for the variables smoking (76.94%) and illicit drugs
(77.44%) and higher percentage of poor completeness for
education level (38.60%). The variables race/skin color, zone
and alcoholism expressed the highest percentages of excel-
lent completeness in the group, with, respectively, 91.73%,
85.46%, and 81.20%. The clinical variables exposed a high
proportion of very poor completeness for AST (59.15%) and
a high percentage of poor completeness for 2-month sputum
smear (25.81%) and 6-month sputum smear (41.60%). In
this group, the highest percentages of excellent completeness
were presented by the variables pregnant (97.49%), outcome
situation (88.72%), and mental disease (82.71%) (Table 1).

'The spatial distribution of variables which presented the
highest indexes of incompleteness included a conglomerate
of municipalities in the Eastern health macroregional with
poor completeness for the variables education level and
2- and 6-month sputum smear. For the latter, a conglomerate
of municipalities with poor completeness in the

Color legend
B Excellent
Bl Good
[ Regular
[ Poor
B Very poor
[ No record

Education level

Northwestern macroregional was also verified. Illicit drugs,
smoking and AST variables presented a sparse distribution
of very poor completeness in the state (Figure 1).

In the local spatial autocorrelation analysis, a similar
proportion of high-high correlation is emphasized in the
Eastern macroregional for the variables education level,
2- and 6-month sputum smear and outcome situation.
'The variables 2-month sputum smear and sensitivity test
presented a similar proportion of high-high type in the
Northwestern macroregional (Figure 2).

'The logistic regression performed with all the variables
indicated an association of the borderland strip with higher
proportion of incompleteness of the variables AIDS, alcoho-
lism, diabetes, mental disease, illicit drugs and other aggrava-
tions (Table 2). However, after the multivariate analysis, the
previously observed association had dissipated, suggesting
no association of these variables with the border situation
(Table 3). The outcome situation of tuberculosis cases in

A

0 75 150 225km
| .|

Case outcomes

Figure 1 — Spatial distribution of completeness of the variables with the highest proportions of unsatisfactory completeness in the

state and outcome situation.
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Figure 2 — Local spatial correlation of completeness of the variables with the highest proportions of unsatisfactory completeness in

the state and outcome situation.

the state also presented no association with the borderland

strip (Table 2).

DISCUSSION

As an attribute of data quality, completeness is characte-
rized as the level of completion of a certain field in the health
information system®. The more complex and accurate the
available data, the higher their utility in understanding the
health-disease process; in monitoring demographic, spatial
and temporal tendencies of the disease; in decision-making
and implementation of strategies and public policies for
fighting the disease and in assessing performed actions™.

'The municipalities of the state of Parana presented a high
index of excellent completeness for zone, race/color, and
alcoholism in the sociodemographic and behavioral variables.
'The satisfactory completeness of these variables is important,
as they are considered predictors for treatment abandonment
and negative outcomes due to their relationship with low
socioeconomic status and/or difficulties in accessing health

services™®. Alcoholism is also related with weaker adherence
to the treatment, longer time for negative results of sputum
smear and greater risk for medicine toxicity®”.

In this group, the variables which presented the highest
indexes of unsatisfactory completeness in the municipalities
of the state were smoking; illicit drugs and education level.
Knowing the smoking status of the patient diagnosed with
pulmonary tuberculosis is important, since, in addition to
favoring the infection by the tuberculosis bacillus, smoking is
associated with weaker treatment adherence, increasing the
risk of disease mortality™®. A study™ indicated association
of smoking with a delay in the conversion of the sputum
culture at the end of the second month of treatment and
higher chances of unfavorable outcomes.

Similarly to smoking, the use of illicit drugs hinders
treatment success. An instable lifestyle, low motivation for
self-care®), the fear of stigma which characterizes illicit drug
users and the fragile social support due to a more aggres-
sive behavioral pattern, justified by chemical dependency,
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Table 2 - Logistic regression for the analysis of the association between borderland strip situation and the proportion of incomplete-

ness of variables and cases outcomes — Parana, Brazil, 2008-2017.

Variables

OR (95% CI)

Proportion of incompleteness of
sociodemographic and behavioral

variables

Residency zone
Education level

Race/skin color

Receiving government support

Immigrants

People living on the streets

People deprived of freedom

Alcoholism
Smoking
Iicit drugs

1.01 (0.99-1.06)
1.00 (0.99-1.01)
1.03 (0.97-1.13)
1.00 (0.99-1.01)
0.99 (0.97-1.01)
0.99 (0.98-1.01)
0.99 (0.97-1.01)
1.06 (1.01-1.13)*
1.01 (0.99-1.01)
1.01 (1.00-1.02)*

Proportion of incompleteness of
clinical variables

Aids
Diabetes
Mental disease
Other comorbidities
Pregnant
2-month sputum smear
6-month sputum smear
Thorax x-ray
AST
DOTS performed

(
1.02 (1.00-1.05)*
1.06 (1.02-1.12)*
1.06 (1.01-1.12)*
1.02 (1.00-1.03)*
0.96 (0.88-1.03)
0.99 (0.98-1.01)
0.99 (0.98-1.00)
1.03 (0.97-1.13)
1.00 (0.99-1.01)
1.00 (0.98-1.03)

Cases outcomes

Closing situation 1.00 (0.98-1.04)
Cure 0.99 (0.98-1.00)

Primary abandonment 0.86 (0.46-1.46)
Secondary abandonment 1.01 (0.98-1.04)

Death due to TB
Death due to other causes

Scheme change

1.01 (0.99-1.04)
1.01 (0.99-1.03)
1.01 (0.88-1.20)

Treatment failure 1.89 (NA)

OR: Odds ratio; Cl 95% Confidence interval 95%; DOTS: directly observed treatment, short-course; AST: Antibiotic Sensitivity Testing;

NA: no possibility of statistical calculation.
*Variables which presented significant confidence interval.

Table 3 — Multivariate analysis of the association of proportion of
incompleteness of the variables and border situation — Parana,
Brazil, 2008-2017.

Variables

OR (CI 95%)

Variables which
presented a significant
confidence interval for

logistic regression

AIDS
Alcoholism
Diabetes
Mental disease
Iicit drugs

Other
comorbidities

1.01 (0.98-1.04)
1.03 (0.94-1.11)
1.02 (0.97-1.12)
1.01 (0.96-1.11)
1.00 (0.99-1.01)
1.00 (0.99-1.02)

constitute factors which hinder treatment adherence”.

Chemical dependency is also associated to an increased time
in the search of health services from the onset of symp-
toms, which contributes to the delay in the diagnosis and
the maintenance of the disease transmission chain®V.

Regarding education level, studies emphasize its rela-
tionship with the delay in the diagnosis, treatment aban-
donment, and other negative outcomes®??, as low education
levels may interfere in the understanding of the severity of
the disease and treatment, contributing to therapy interrup-
tion, the development of resistant strains and the mainte-
nance of the disease transmission chain®.

Thus, the importance of registering the socioecono-
mic and behavioral variables group during notification of
individuals diagnosed with tuberculosis enables the iden-
tification of those who have higher chances of treatment
abandonment and other negative outcomes, whose need for
greater attention from the health service during treatment
is noteworthy723),

In the clinical variables group, the high index of satisfac-
tory completeness for the variable “pregnant” may be related
to its classification as an obligatory field to be filled out,
and whose absence prevents notification insertion into the
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information system®". The high index of satisfactory com-

pleteness for the mental health variable is important due to
its affinity with greater risk of treatment abandonment and
other negative outcomes, which is also observed for other
chronic diseases, such as diabetes and HIV/AIDS®72D,

The mandatory completion of the outcome situation
variable enables the visualization of case outcomes through
the health information system and enables the develop-
ment of strategies which aim at reducing the percentage of
negative outcomes and assessing the impact of the adopted
measures to contain disease progression®.

The high index of poor completeness presented by the
municipalities in the state of Parand for the 6-month sputum
smear may indicate the substitution of this exam by the
thorax x-ray due to difficulty in expectorating®, or even that
the follow-up is not being properly conducted to the end of
the treatment or that it is not being registered®.

Follow-up of tuberculosis cases is characterized as an
effective measure to contain disease aggravation. Among
follow-up measures, 2-,4- and 6-month sputum smear ena-
bles the identification of cases which evolve with therapeu-
tic resistance and/or poor treatment adherence, enabling a
timely intervention by health professionals®@®.

Universal offering of AST is a pilar component of the
“prevention and comprehensive and patient-centered care”
of the National Plan for the End of Tuberculosis and aims
at an early detection of cases of resistant tuberculosis®?”. The
high index of poor completeness for this variable is worrying,
since the poor offering of AST contributes to the delay in
diagnosing the cases which evolve with resistance, for the
continuity of ineffective treatment scheme and for the main-
tenance of the transmissibility of this type of strain®.

For the variables education level and 2- and 6-month
sputum smear, there was a significant area of municipali-
ties with poor completeness in the territory which covers
the Eastern health macro-region. Amongst the state health
macro-regions, the Eastern one presents the greater terri-
torial extension, being composed of the regions of Curitiba,
Irati, Ponta Grossa, Paranagud, Guarapuava, Telémaco
Borba, and Unio da Vitéria?, comprising the state’s coastal
portion and the limits between the states of Sdo Paulo and
Santa Catarina, in addition to the port region.

As this is a region with high populational density, with
two of the most populated municipalities in the state®, and
high mobility due to the coastal region, port, and limits with
the state of Sdo Paulo, it is possible to infer that the conglo-
merate of municipalities with unsatisfactory completeness
in this region may be related to individuals who receive the
diagnosis in this region and then return to their location.
A high-high positive correlation is perceived in municipa-
lities of state limits for 2- and 6-month sputum smear and
outcome situation, indicating no register of follow-up, nor
of case outcomes.

A significant area of the macroregional Northwestern
with unsatisfactory completeness for 6-month sputum smear
is noted. This macroregional is composed by the regionals
of Campo Mourio, Cianorte, Maringd, Paranavai and
Umuarama, with states limits with Mato Grosso do Sul

and Sdo Paulo®. A high-high correlation for the variables
2-month sputum smear and AST in small municipalities
close to the state limit with Mato Grosso do Sul was noticed,
which enables to infer that they may be under the influence
of this characteristic; however, no studies on the situation
of tuberculosis in municipalities in state limits were found.

Variables such as illicit drugs, smoking, and AST presen-
ted inadequate completeness proportion sparse for the state.
'The low completeness of the found variables may be related
to the low importance attributed by the health professionals
to the notification/data collection procedure for information
production®), low motivation among the professionals or lack
of time, prioritizing other activities over notification, which
is frequently conceived simply as a bureaucratic activity®?.
It is also possible to relate the low completeness with the
way this information returns to health professionals, as the
visualization of the data applicability enables recognizing
the importance of filling up the variables into the health
information system and the self-reflection related to the
quality of their performance'®.

The multivariate analysis pointed to no spatial relation
between the incompleteness of variables with the border
region. The intense level of migration and flow of persons,
characteristic of these regions, collaborate to disease disse-
mination and a difficulty in treatment adherence”; however,
this does not seem to be a hindrance to the completeness of
the information system.

'The possible limitations of this study are related to the
use of secondary data, which are susceptible to record inac-
curacy and possible underreporting. Nonetheless, the fin-
dings contribute to the discussion on the importance of the
quality of registers in health information systems, indicating
also which regions of the state presented low complete-
ness for the analyzed variables, enabling the development
of actions which aim at strengthening the data register into
SINAN-TB and the follow-up of tuberculosis cases by
health professionals. These interventions are pertinent for
the outcome situation of the disease and the maintenance of
a trustworthy database, which enables the identification of
the epidemiological profile of individuals affected by tuber-
culosis and facilitates its use as a tool in the assessment of
conducted actions for disease control and planning public

health policies.

CONCLUSION

During this study, variables with unsatisfactory comple-
teness in the database of SINAN-TB in the state of Parana
were identified, as well as conglomerates indicating spatial
association of the incompleteness of education level, 2- and
6-month sputum smear, AST, and outcome situation, but
with no relation with the border region.

Even though border regions present characteristics which
hinder the diagnosis and follow-up of tuberculosis cases,
no worsening of the completeness of variables and of the
outcome situation of cases related to these areas was verified.

The failures in the registers of SINAN-TB entail
uncertainties regarding the execution of health actions
in relation to tuberculosis, i.e., whether they are being
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conducted and not registered, or if, in fact, they are not
performed whatsoever. Knowing the regions of the state
which present the conglomerates of municipalities with large
proportions of unsatisfactory completeness and identifying
health macro-regions with positive spatial correlation related

at emphasizing to health professionals the importance of
registering the conducts regarding the disease. More than
just a bureaucratic task, the careful and complete data com-
pletion helps in obtaining information for planning, imple-
menting, and assessing health actions which aim at fighting

to incompleteness enables directing strategies which aim  disease dissemination.

RESUMO

Objetivo: Analisar espacialmente a completude do Sistema de Informagées de Agravos de Notificagio referentes a tuberculose no
Parand com foco na regiio de fronteira. Método: Estudo composto por casos notificados da doenca tratados no Parana entre 2008-2017.
A completude das varidveis classificou-se em excelente (<5% de incompletude), boa (5 a <10%), regular (10 a <20%), ruim (20 a 50%)
e muito ruim (>50%). Utilizou-se Moran global para correlagio espacial e analisou-se associagio local. Utilizou-se regressio logistica
para avaliar associagio espacial das varidveis com a fronteira e, para as varidveis significativas, realizou-se regressio logistica multipla.
O estudo atende 2 resolu¢do 510/2016 do Conselho Nacional de Saiude. Resultados: Houve correlagio “alto-alto” para escolaridade,
baciloscopia de 2° e 6° més na macrorregional Leste de saude e correlagio “alto-alto” na macrorregional Noroeste para baciloscopia de 2°
més e teste de sensibilidade aos antimicrobianos. Ndo houve associagio espacial com a fronteira. Conclusio: Identificou-se completude
insatisfatéria no banco de dados e conglomerados, indicando associagio espacial da incompletude de algumas varidveis, porém, sem
relagdo com a fronteira. Ndo houve piora da completude ou do encerramento dos casos relacionado a essas regides.

DESCRITORES

Tuberculose; Sistemas de Informagio em Saude; Vigilancia em Saide Publica; Notificagio de Doengas; Areas de Fronteira; Enfermagem
em Saude Publica.

RESUMEN

Objetivo: Analizar espacialmente la completitud del Sistema de Informacién de Enfermedades Notificables relacionadas con la
tuberculosis en el estado de Parana, con foco en la regién fronteriza. Método: Estudio compuesto por casos notificados de la enfermedad
tratados en Parand entre 2008-2017. La integridad de las variables se clasificé como excelente (<5% de incompletitud), buena (5 a
<10%), regular (10 a <20%), mala (20 a 50%) y muy mala (>50%). Se utiliz6 Moran global para la correlacidn espacial y se analizé
la asociacién local. Se utilizé regresién logistica para evaluar la asociacién espacial de las variables con la frontera y, para las variables
significativas, se realizé una regresién logistica multiple. El estudio cumple con la Resolucién 510/2016 del Consejo Nacional de Salud.
Resultados: Hubo una correlacién “alta-alta” para educacién, baciloscopia de 2° y 6° mes en la macrorregion de salud Este y correlacion
“alta-alta” en la macrorregién Noroeste para baciloscopia de 2° mes y prueba de sensibilidad a los antibiéticos. No hubo asociacién
espacial con la frontera. Conclusion: Se identific una completitud insatisfactoria en la base de datos y los conglomerados, lo que indica
una asociacién espacial de incompletitud en algunas variables, sin embargo, no relacionadas con la frontera. No hubo empeoramiento de
la completitud o conclusién de los casos relacionados con estas regiones.

DESCRIPTORES

Tuberculosisi; Sistemas de Informagio en Salud; Vigilancia en Salud Publica; Notificacién de Enfermedades; Areas Fronterizas;
Enfermeria en Salud Publica.
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