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ABSTRACT

Objective: To analyze the spatial distribution of Tuberculosis cases with Mental
Disorders, identifying factors that determine its occurrence. Method: Ecological study,
conducted in the municipalities of Sdo Paulo State. Secondary data were used, with
the incidence of Tuberculosis and Mental Disorders as dependent variables in the years
2012 to 2015 and independent variables, socioeconomic, health and income transfer
data. The Geographically Weighted Regression was applied in this study. Results: It was
observed a distinct distribution between cases of Tuberculosis and Mental Disorders
in the municipalities of Sdo Paulo State. Among the explanatory factors, the Primary
Care Coverage, population of freedom and income inequality were spatially associated
with Mental lliness (R?= 0.12); Alcoholism (R?= 0.12) lllicit Drugs (R?= 0.50) and Smoking
(R?= 0.50). Conclusion / Final considerations: The study advances in knowledge by
evidencing the spatial distribution of cases of Tuberculosis and Mental Disorders,
evidencing the determining factors for its occurrence in Séo Paulo State.

Descriptors: Mental Health; Mental Disorders; Tuberculosis; Spatial Analysis; Risk
factors.

RESUMO

Objetivo: Analisar a distribuicdo espacial dos casos de Tuberculose com Transtornos
Mentais, identificando fatores que determinam sua ocorréncia. Método: Estudo
ecolégico, conduzido nos municipios do estado de Sédo Paulo. Utilizaram-se dados
secundarios, tendo-se como varidvel dependente a incidéncia da Tuberculose e
Transtornos Mentais nos anos de 2012 a 2015 e variaveis independentes, dados
socioecondmicos, sanitarios e de transferéncia de renda. Aplicou-se a Geographically
Weighted Regression. Resultados: Observou-se uma distribuicdo distinta entre casos
de Tuberculose e Transtornos Mentais nos municipios do estado de Sao Paulo. Entre
os fatores explicativos, a cobertura de Atencdo Basica, Populacéo Privada de Liberdade
e desigualdade de renda estiveram associadas espacialmente com Doen¢a Mental
(R*= 0,12); Alcoolismo (R*= 0,12) Drogas llicitas (R*= 0,50) e Tabagismo (R’= 0,50).
Conclusao/ Consideragoes finais: O estudo avanga no conhecimento ao evidenciar a
distribuicdo espacial dos casos de Tuberculose e Transtornos Mentais, evidenciando os
fatores determinantes para sua ocorréncia no estado de Sao Paulo.

Descritores: Saude Mental; Transtornos Mentais; Tuberculose; Analise Espacial; Fatores
de Risco.

RESUMEN

Objetivo: Analizar la distribucion espacial entre casos de tuberculosis y trastornos
mentales, identificando factores que determinan su ocurrencia. Método: Estudio
ecoldgico, conducido en los municipios del estado de Séo Paulo. Se utilizaron datos
secundarios, teniendo como variable dependiente la incidencia de la tuberculosis
y trastornos mentales en los afios de 2012 a 2015 y variables independientes, datos
socioecondmicos, sanitarios y de transferencia de renta. Se aplicé a Geographically
Weighted Regression. Resultados: Se observé una distribucion distinta entre casos
de tuberculosis y trastornos mentales en los municipios del estado de Séo Paulo.
Entre los factores explicativos, la cobertura de Atencién Bésica, poblacion privada de
libertad y desigualdad de ingreso estuvieron asociadas espacialmente con Enfermedad
Mental (R>= 0,12); Alcoholismo (R*= 0,12) Drogas llicitas (R*= 0,50) y Tabaquismo (R*=
0,50). Conclusién / Consideraciones finales: El estudio avanza en el conocimiento al
evidenciar la distribucion espacial de los casos de tuberculosis y trastornos mentales,
evidenciando los factores determinantes para su ocurrencia en el estado de Sao Paulo.
Descriptores: Salud Mental; Transtornos Mentales; Tuberculosis; Analisis Espacial;
Factores de Riesgo.
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INTRODUCTION

Mental Disorders (MD) are considered a pandemic that affect a
large part of the world population, being the cause of 10.1 years
of life lost due to premature death® in Brazil, being the prevalence
of these disorders in the general population of 3.6 %.

The literature shows that the population with MD presents a
greater risk to the development of communicable diseases and
related to the poverty, like Tuberculosis (TB) than other health
conditions®. The various MD due to psychoactive substance abuse,
such as Illicit Drugs, Alcoholism and Smoking have been being
associated with TBillness“?. Different explanations are found in the
literature for such a cellular association of immunohistochemical
reactions, gender differences, behavioral characteristics, lifestyle
and work, and unhealthy environments'?,

Among the implications and/or theirimpact on the diagnosis
and treatment of TB, there is the difficulty of adherence to the
treatments of both diseases, the greater risk of developing
multidrug-resistant TB, which means resistance to the two
main treatment drugs, increased pharmacological therapy,
poor quality of life, catastrophic expenditures and deaths®',
Thus, knowing the spatial distribution of these comorbidities
is relevant to directing surveillance actions, promoting public
policies and increasing the chances of eliminating TB as a public
health problem(2,

In the literature, few studies have investigated TB cases with
MD in Brazil"®; another knowledge gap is the lack of under-
standing of its determinants. It is noteworthy that MDs have
changed the epidemiological panorama of TB to the point that
some countries institute measures directed at populations in
this condition2.

MD reach populations with different demographic, economic,
cultural and political characteristics, which makes it relevant to
develop studies that can cover such complexity, with a view to a
more equitable, efficient and responsible management at local
levels, which is undoubtedly extremely relevant for Nursing work
in health surveillance.

Geographically Weighted Regression (GWR)“®, which is an
exploratory technique designed to identify the spatial non-
stationary data, allows the calculation of regression coefficients
weighted locally, moving away from their global values and
indicating variations in a more adequate and reliable way to
each municipality.

In the present study, we focused on MDs classified by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
5 as substance-related disorders and addition of drugs such as
alcohol, tobacco and illicit drugs; as well as other disorders that
encompass an extensive range of psychological and/or mental
abnormalities or impairments that affect mood, reasoning, and
behavior, which for purposes of discerning them from substance
use disorders have been termed Mental lliness™.

OBJECTIVE
This study aims to analyze the spatial distribution between cases

of Tuberculosis and Mental Disorders (TB/MD), identifying factors
that determine its occurrence in the municipalities of Sdo Paulo.

METHOD
Ethical aspects

The present research respected Resolution 466/2012 of the
National Health Council (Conselho Nacional de Satide), as well as
national and international laws, however, because it used only
secondary data available in public access banks, the research was
not forwarded for evaluation by the Research Ethics Committee.

Study design

This is an ecological study!®, which uses as a unit of analysis
the municipalities of Sao Paulo.

Population

The population consists of cases of TB, resident in Sdo Paulo
State and that presented in the notification the MD: Mental IlI-
ness, Alcoholism, lllicit Drug Use and Smoking.

Variables and data source

The data were collected through the Sistema de Informagdo de
Agravos de Notificagdo (SINAN - Information System for Notifiable
Diseases) notification records, available on the DATASUS portal (DA-
TASUS is the IT Department of the Brazilian Unified Health System),
corresponding to the years 2012 to 2015. The respective study years
were chosen because of the availability of the number of cases of MD
in SINAN/DATASUS only from the year 2012 and the lack of updating
of the data after the year 2015. Due to the use of secondary data, it
was not possible to identify patients who were missing out on their
behavioral information or in their mental health diagnoses to health
professionals who completed the TB notification form in SINAN.

For the descriptive analyzes of the cases, the variables of
gender, age and unfavorable outcomes of TB treatment (aban-
donment and deaths).

The study-dependent variables were composed of the annual
incidences of TB with MD comorbidities: Mental lliness, Alcoholism,
lllicit Drug Use and Smoking. To meet the objectives, four different
explanatory models were constructed, considering each MD.The
independent variables were obtained from different public domain
databases, taking into account the social determinants of TB"7.,

The Gini Coefficient, collected from the Instituto Brasileiro de
Geografia e Estatistica (IBGE - Brazilian Institute of Geography and
Statistics), reference year 2010"%; Population Deprived of Liberty
(PDL), collected from the Brazilian Department of Penitentiary
Administration, referring to the year 2014, gross amount trans-
formed into a proportion of the municipal population, when
applicable; Proportion of residents with per capitaincome up to
Yaminimum wage (Income <%) and Proportion of residents with
per capita income between 4 and %2 minimum wage (Income
Y4-'4), all collected from IBGE, reference year 2010"®, There were
coverage indicators of the Programa Bolsa Familia (PBF - Child
Benefit Program) and Primary Care (PC), to which they were
selected in percentages. The PBF coverage data were collected
in the Matriz de Informag6es Sociais do Ministério do Desenvolvi-
mento Social (Social Information Matrix of the Ministry of Social
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Development) and PC through the Ministry of Health (TABNET/
DATASUS). Finally, Population Deprived of Liberty (PDL) was col-
lected from the Department of Penitentiary Administration, with
reference to 2014, and its value in proportion to the municipal
population, when applicable. The choice of PDL variable was due
both to the high incidence of TB cases!" and to the prevalence
of Mental Disorders in penal institutions®?.

Data analysis

An exploratory analysis of the data with the ratio of MD cases
in total TB cases in the state was performed. Then, using only TB/
MD cases, the proportions of these cases were found between
sex, age (<14 years, 15-59 years and =60 years) and unfavorable
outcomes of TB treatment (abandonment and deaths).

The average annual incidence (between the years 2012-2015)
was standardized by sex and age of each comorbidity (Tubercu-
losis and Mental lliness - TB/MI, Tuberculosis and Alcoholism - TB/
AL, Tuberculosis and Illicit Drug Use - TB/ID, Tuberculosis and
Smoking - TB/SMO) for each municipality of Sdo Paulo. Each
comorbidity was tested for the independent variables, apply-
ing linear multiple regression (OLS - Ordinary Least Squares) by
software R version 3.4.2.

These variables were analyzed for multicolumniarity through
Variance Inflation Factor (VIF), with values below 10 being con-
sidered adequate®’. The best model was defined by AIC (Akaike
Information Criterion) values. In addition, the models were ana-
lyzed according to ANOVA one way, Wald and Koenker statistics.

For the variables that remained in the OLS model, Geographi-
cally Weighted Regression (GWR) was applied through ArcGis
software version 10.5.1. The Moran Index (I) of the residues of
the resulting GWR models was evaluated for spatial dependence.
Thematic maps were built in ArcGis software version 10.5.1; for all
tests, type | error was set at 5% (p <0.05) as statistically significant.

RESULTS

There were 78,904 reported cases of TB between 2012 and 2015, with
1,299 (1.56%) presenting Mental lliness, 13,476 (17,08%) Alcoholism,
9,631(12.21%) Smoking and 11,765 (14.91%) cases of lllicit Drugs Use.

Table 1 shows the main characteristics of the cases enrolled for
the study, and in all comorbidities, there was a predominance of
males. In relation to the age group, comorbidities were predomi-
nant at ages between 15 and 59 years. Regarding the unfavorable
outcomes, abandonment was higher for TB/ID (26.5%) and lower
forTB/MI (9.52%). For the deaths, both TB/AL and TB/MI had 5.9%
of their cases with this outcome, showing larger proportions
when compared to the other TB/MD.

The spatial distribution of incidences is shown in Figures 1
to 4; according to them, it can be observed that both TB/AL and
TB/SMO presented a greater number of municipalities with non-
zero incidences; in contrast to TB/MI, which was the one with the
highest number of municipalities with zero incidence.

Each TB/MD comorbidity presented different explanatory
variables, and for TB/AL: PDL 3=0.176 (p<0.01) and PC Cover-
age 3=— 0.025(p<0,01) with VIF of 1.00; for TB/MI: PDL 3=0.039
(p<0,01), PIB 3=0.001 (p<0.01), ¥4-%2 Income $=0.043 (p<0.01),
<V Income 3=-0.061 (p=0.03) and PC Coverage 3=-0.005 (p=0.03)
with VIF ranging from 1.0 to 5.4; for TB/ID: PDL =0.524(p<0.01),
Y4-Y> Income 3=0.058 (p<0.01) and PC Coverage 3=-0.044(p=0.02)
with VIF of 1.00; and for TB/SMO: PDL 3=0.520 (p<0.01) and Gini
Coefficient $=4.459(p=0.01) with VIF of 1.00.

No redundancy was indicated between the explanatory vari-
ables (VIF value of the variables less than 10) and their final OLS
models could explain between 6% and 28% (R?) of the variation
of the rates of comorbidities studied, with AIC between 3965.40
and 4202, 28. In addition, ANOVA and Wald statistics confirmed
these associations. The Koenker statistic was statistically significant
in all TB/MD models, confirming their adequacy and relevance.

Table 1 - Characteristics among cases of Tuberculosis and Mental Disorders (2012 - 2015)

Tuberculosis/

Tuberculosis/ Tuberculosis/ Tuberculosis/

Characteristics of Tuberculosis/Mental Disorders cases Mental lliness Alcoholism Smoking Illicit Drugs
n(%) n(%) n(%) n(%)
Total of cases 1,229 13,476 9,631 11,765
Sex
Male 848 (69) 12088 (89.70) 7796 (80.95) 9953 (84.60)
Female 381(31) 1388 (10.30) 1835 (19.05) 1812 (15.40)
Age
Upto 14 19 (1.55) 20(0.15) 21(0.22) 23(0.20)
From 15 to 59 1062 (86.41) 12318(91.41) 8480 (88.05) 11649 (99.01)
60 or above 146 (11.88) 1124 (8.34) 1126 (11.69) 84 (0.71)
Ignored 2(0.16) 14 (0.10) 04 (0.04) 9(0.08)
Unfavorable outcomes of tuberculosis treatments
Abandonment 117 (9.52) 2500 (18.55) 1156 (12.00) 3117 (26.49)
Death* 72 (5.86) 790 (5.86) 401 (4.16) 325(2.76)

Source - TABNET/DATASUS
Note: * Deaths were considered to have primary cause of tuberculosis.
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The results from the application of
GWR are shown in Figures 1 to 4; in
this analysis, the variables that were
presented as the best models for each
comorbidity, according to the lowest
AIC values in the linear models.

It can be observed that GWR (Fig-
ures 1to4) resulted in significantly bet-
ter models in all TB/MD comorbidities,
increasing the ability to explain their
variation, with R? adjusted between
12% and 50%. The percentage of R
that was increased, compared to the
linear model, indicates theimportance
of space in the modeling and in the
occurrence of the studied events.

When analyzing the spatial auto-
correlation of the residues of the GWR
models, there was arandomness in the
distribution of these with Moran Index
values of 0.02 and z value of 1.37 (p=
0.1) forTB/AL,-0.02 and z-value of -1.31
(p=10.2) in TB/SMO, -0.02 and z value
of -1.09 (p=0.2) for TB/ID and -0, 04
and z-value of -2.38 (p=0.1) in TB/MI.

It is important to emphasize that
the PDL presented a strong relation
with the TB/MD comorbidities, being
that the majority was positive, mean-
ing that the increase in PDL resultsin
anincrease in the incidence. The PDL
association was higher mainly in the
southern regions of the state for TB/
AL, TB/SMO and TB/ID comorbidities,
whereas for TB/MI it was present in
almost all municipalities of Sao Paulo.

In the case of PC Coverage, it had
aninverse relationship with the comor-
bidities, which means that with the
increase of this variable there is possibly
areduction of TB with MD. This is most
evident in municipalities of the south
and interior of the state regarding TB/
AL and TB/ID comorbidities, and for TB/
Ml theirinfluence was greater from the
interior to the West of the state.

TB/MI comorbidity was positively
associated with municipalities where
there is a predominance of domiciles
with low income, and this is clearly
observed with more intensity in the
Northeast and Southeast of the state.
The TB/ID comorbidity, the low in-
come had a strong relation in almost
all the municipalities, being that in the
Northwest region this is more visible
by the maps.
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Figure 1 - Spatial distribution of incidence, local coefficients of explanatory variables and local coef-
ficient of determinants of the Geographically Weighted Regression of Tuberculosis with Alcoholism
cases - SP, 2012 -2015
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Figure 2 - Spatial distribution of the incidence of local coefficients of the explanatory variables and
coefficients of determination of the Geographically Weighted Regression of Tuberculosis with Mental
lliness — SP, 2012 - 2015
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DISCUSSION

The study sought to analyze the
spatial distribution of TB incidence
with the presence of MD and its de-
terminants. Through the descriptive
analysis, one can identify that the
proportion of TB cases associated with
Alcoholism, Smoking, Mental lliness
and lllegal Drugs is relevant, with a
deformed distribution between the
regions of the state and with different
determinants. There were low income,
social inequality (expressed by the
Gini Coefficient), PC Coverage and the
presence of prisons in municipalities.

The originality of the present study
lies in the fact of showing the picture
of the incidence of these morbiditiesin
Séo Paulo State, where managers and
workers must redouble their attention
and manage to these conditionsinan
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adjusted= 0.28; ANOVA= 84.7 (p <0.01); Wald= 74.90 (p <0.01); Koenker= 13.4 (p <0.01). Model TB/ID GWR: AIC= 4037.10; R*= 0.50;

Adjusted R*= 0.44.

Figure 3 - Spatial distribution of incidence, local coefficients of explanatory variables and coefficients
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Figure 4 - Spatial distribution of the incidence of local coefficients of the explanatory variables
and coefficients of determination of the Geographically Weighted Regression of Tuberculosis
with Smoking - SP, 2012 - 2015

analyzed, which indicates the strong
relation of these, as also reportedina
study conducted in Pakistan?.

The literature shows evidence of common
risk factors between TB and MD, and also al-
lows the progression of latent TB infection to
the active form of the disease as a result of the
immunological suppression caused by smoking,
caloric-protein malnutrition and other comor-
bidities. Almost 1/3 of the world’s population is
estimated to be infected with Mycobacterium
tuberculosis and the number of people with MD
isincreasing, and TB is a predictor of TB disease,
if not managed properly and in an integrated,
sensitive approach and directed, there may be
aloss of disease control leading to the suffering
of MD patients and their families®.

There is also the question of their own so-
cial determinants and inequity, such as street
people, shelter dwellers, unhealthy homes,
subhuman working conditions and impaired
self-care, which reinforces the relationship
between TB and MD®.

A finding of the study is that classically MD
have a higher prevalence in women®, however, a
predominance of TB and MD has been observed
in men, which is already known for TB®¥. The age
of the cases also corresponds to the common TB

A positive relationship was observed between the Gini Coef-  profile, but it does not deviate from the classic profile of MD.
ficient and the incidence of TB/SMO, confirming that inequality It was verified that the abandonment of the TB/MD treatments
is an important determinant for TB/MD cases. ranged from 9.52% to 26.49%, and if a parallel of these values
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is drawn with the state average of abandoned TB treatment,
which has a value of 10.2% for the year 2015, TB/AL, TB/SMO
and TB/ID comorbidities presented higher abandonment rates.
The literature shows weaknesses in the attention given to the
association of TB/MD during treatment, which may be related
to the greater number of abandonments observed".

Unsuitable treatment can lead to a reduction in patients
quality of life, worsening of MD, a greater chance of TB resistant
form, and a higher frequency of deaths®. Regarding the death
itself, it was also higher than the state average of 3.2%®in TB/
MI, TB/AL and TB/SMO.

It should be noted that the high incidence among neighboring
municipalities emphasize the importance of spatially understand-
ing these diseases and which determinants of a certain area
can explain the phenomenon in that region and not in another
region; which makes some populations more vulnerable. The
results obtained from the GWR application helped to elucidate
such complexity.

The PDL was related to all cases of TB with MD, although its
impact is different among municipalities. It is known that the
prison units contain high prevalence of TB and MD"*%, an ag-
gravating factor is that a large portion of the PDL experiences a
lack of adequate follow-up during treatments, as well as cultural,
organizational and geographical barriers to the provision of care
or scheduling difficulties for consultations together with the
unavailability of transport of individuals to health services®. This
reinforces the need for changes in the living conditions of prison
institutions, avoiding crowding of individuals, improving nutritional
and infrastructure conditions in cell ventilation. In addition, it is
important to develop health policies that are particularly directed
at these individuals, implementing comprehensive care through
context-sensitive Primary Care services linked to community
services and the inclusion of professionals trained and sensitive
to the demands derived from incarceration®®®.

The social conditions were associated with TB/SMO, TB/MI and
TB/ID comorbidities, being this through low income variables
or inequality indicators of income distribution. Kondo (2012)¢"
explains thatincome inequalities lead to two paths that culminate
in the emergence of diseases, being a material and a psychosocial
path.The increase in income inequality leads people to a sense
of relative deprivation, which results in frustration, shame, stress,
health risk behaviors and even the emergence of MD®233),

Authors corroborate this finding by showing that men in
worse income conditions were at greater risk for developing
excessive consumption of tobacco. In the case of alcohol abuse,
the evidence is limited on its relation to income inequality®¥,
however there are indications that alcoholism falls most heavily
on low-income people depending on cultural factors and con-
sumption practices®,

The same occurs in the case of lllicit Drugs, which, despite be-
ing commonly related to the conditions of social inequality, their
association is controversial and requires greater understanding,
possibly due to the variety of substances to which they may be
consumed or because one does not understand exactly how this
relationship behaves in different periods of life®®,

It is highlighted that income inequalities are a risk factor for
the emergence of TB, recognized in literature®”. And from the

’

results found in this study, they can also converge to make mu-
nicipalities vulnerable to TB/MD.

PC Coverage was associated with TB/AL, TB/MI, TB/ID comor-
bidities, being predominantly considered to be protective for
events in the municipalities of Sdo Paulo. In agreement with the
findings, studies indicate that PC interventions present good
cost-effective results in reducing alcohol consumption®®, in which
it is highlighted that PC professionals can contribute directly to
the actions of reception, counseling and referral of these patients
to specialized services®.

In addition, in the context of MD, PC is essential to improve
patient care, especially reducing the barriers imposed by stigma
that impact the search for help in health services“?. The study
highlights the interventions needed to increase the access of these
patients to services, focusing on community interventions that
reduce stereotypes or feelings of social rejection and discrimina-
tion“?, which become more potent when associated with MD.

Experiences evidenced in the literature, demonstrate suc-
cessful actions of PC in prevention in relation to illicit drug use,
especially in school environments®“". Thus, PC and its professionals
play an important role in the reduction of TB/MD cases, mainly
through the implementation of strategies to improve access and
diagnosis of these patients through active search“?and coping
with bottlenecks affect the follow-up actions of the cases, such
as the absence of a link between professionals and patients and
the difficulty of receiving this population in the health units“?.

The association between TB/MD represents an opportunity
for advancement both for the diagnosis and for the treatment
of both comorbidities, while the existence of municipalities with
high TB burden may represent the need for specific activities to
search for and prevent MD and health promotion.

It is important to emphasize that, even though it is not the
subject of the study, the diagnosis of TB should alert to mental
health disorders in patients, considering the association of these
diseases in Sdo Paulo State and the risk of treatment failure.

The results point to changes in the care model in the face of the
epidemiological panorama found in the state as of the integration
between Mental Health Programs and TB Control Programs, and
to undertake synergistic actions to generate interprofessional
and intersectoral strategies depending on population charac-
teristics and burden of diseases in the respective municipalities
of Sdo Paulo“?.

The issue of the use of lllicit Drugs among TB patients is an
important point when defining strategies that aim to eliminate
the disease in the national setting, so new tools and/or tools can
be introduced into the practice of Directly Observed Treatment
(DQT) itself, in order to guarantee adherence to the treatment
and reduction of damages due to the abusive use of these drugs.
Most of the DOT programs in Brazil are developed by nurses, so
the comorbidities are placed in the daily life of these professionals
every day. Thus, the study contributes to the advancement of this
professional in the management of these conditions.

The impact of MDs on the chain of TB progression (from infec-
tion to cure) is clear from the study, so nurses and other health
professionals should be sensitive to the use of more appropriate
tools and technologies to promote equity, dignity, quality life and
respect for people under this condition. It is worth mentioning
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that due to the stigma existing in both TB and MD, it results in a
double burden of stigma, which often causes patients to aban-
don their treatment and have worse prognoses. An inclusive and
emancipatory approach may result in important changes in the
horizon of patients under these conditions.

Study limitations

The study has limitations, while the use of secondary data may
lead to typos and/or non-updated data of the epidemiological
reality of the state. In addition, patients diagnosed with TB may
not know the MD they own, or even omit them by stigma. The
design of the study does not allow controlling such types of biases.

Contributions for the sectors of Nursing, Health or Public
Policy

The study advances knowledge, evidencing the reality of TB/
MD comorbidities and the main determinants thatimpact these
conditions in the municipalities of Sdo Paulo. The scope of such
results was made possible by the local analysis used by the GWR
technique, showing the potential of this tool for the study of
regions with heterogeneous characteristics, such as Sédo Paulo
State. Therefore, research contributes to public policies and to
the country, as it shows an important epidemiological reality and
is a potential obstacle to the goal of ending TB. The importance
of nurses and health professionals who are aware and capable

of handling both conditions, with a view to patient-centered
treatment, under penalty of abandonment, more severe cases
and putting at risk collective health and quality of population.

CONCLUSION / FINAL CONSIDERATIONS

TB with the presence of MD presented a serious public health
problem that could lead to worse outcomes in TB treatments and
worsening of MDs. It was observed that each studied comorbid-
ity has different determinants, being that individuals deprived
of freedom or in conditions of income inequality are the most
defining of these conditions. It is important to highlight that PC
Coverage has proved to be a potential protective factor for such
conditions, which may be an important mechanism in the fight
against TB and in the quality of life of patients with MD. Knowing
this reality and the way these diseases spread in space can guide
public policies and more directive interventions, modifying the
current setting of TB and controlling its association with other
important morbidities with MD.
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