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ABSTRACT

Objectives: to identify the trend and factors associated with Tuberculosis-Diabetes Mellitus
comorbidity in Imperatriz, Maranhdo. Methods: epidemiological temporal-series study,
conducted in a Northeastern Brazilian municipality. The population consisted of Tuberculosis
cases with Diabetes Mellitus-associated aggravation notified in the Notifiable Diseases
Information System (SINAN) between 2009 and 2018. We determined the prevalence and
trend of comorbidity using Prais-Winsten regressions and to identify associated factors
employed Poisson regression. Results: prevalence ranged from 3.23%in 2014 to 19.51%in
2018, with a mean of 11.5% for the period, showing an increasing trend. Age groups 30 to
59 years and = 60 years, education < 8 years, and clinical form of pulmonary Tuberculosis
were risk factors for comorbidity. Conclusions: The increasing trend of comorbidity and its
associated factors alert us to the need to improve customer service at all levels of health care.
Descriptors: Tuberculosis; Diabetes Mellitus; Comorbidity; Prevalence; Epidemiological
Monitoring.

RESUMO

Objetivos: identificar a tendéncia e os fatores associados a comorbidade tuberculose-diabetes
mellitus em Imperatriz, Maranhdo. Métodos: estudo epidemioldgico de séries temporais,
realizado em um municipio do Nordeste brasileiro. A populacéo foi constituida pelos casos de
tuberculose com agravo associado ao diabetes mellitus notificados no Sistema de Informagao
de Agravos de Notificagdo entre 2009 e 2018. Determinou-se a prevaléncia e tendéncia da
comorbidade utilizando regressoes de Prais Winsten. Para identificar os fatores associados,
empregou-se regressdo de Poisson. Resultados: a prevaléncia variou de 3,23% em 2014 para
19,51% em 2018, com média de 11,5% para o periodo, apresentando tendéncia crescente. As
faixas etérias de 30 a 59 anos e > 60 anos, escolaridade < 8 anos e forma clinica da tuberculose
pulmonar foram fatores de risco para a comorbidade. Conclusdes: a tendéncia crescente
da comorbidade e seus fatores associados alertam para a necessidade de aperfeicoamento
do atendimento nos niveis de atengao a saude.

Descritores: Tuberculose; Diabetes Mellitus; Comorbidade; Prevaléncia; Monitoramento
Epidemioldgico.

RESUMEN

Objetivos: identificar tendencia y factores relacionados a la comorbilidad tuberculosis
diabetes mellitus en Imperatriz, Maranhdo. Métodos: estudio epidemiolégico de series
temporales, realizado en municipio del Nordeste brasilefio. La poblacion constituida por
casos de tuberculosis con agravio relacionado a diabetes mellitus notificados en Sistema
de Informacién de Agravios de Notificacién entre 2009 y 2018. Determind la prevalencia y
tendencia de la comorbilidad utilizando regresiones de Prais-Winsten. para identificar los
factores relacionados empled regresion de Poisson. Resultados: la prevalencia varié de 3,23%
en 2014 para 19,51% en 2018, con mediana de 11,5% para el periodo, presentando tendencia
creciente. Rango etario de 30 a 59 afios y = 60 afios, escolaridad < 8 afios y forma clinica de
la tuberculosis pulmonar fueron factores de riesgo para la comorbilidad. Conclusiones: la
tendencia creciente de la comorbilidad y sus factores relacionados alertan para la necesidad
de perfeccionamiento de la atencion en los niveles de atencién de salud.

Descriptores: Tuberculosis; Diabetes Mellitus; Comorbilidad; Prevalencia; Monitoreo
Epidemiolégico.

[S)sy | https://doi.org/10.1590/0034-7167-2020-1238

Rev Bras Enferm. 2021;74(3):€20201238 1 of 8


https://doi.org/10.1590/0034-7167-

Trend and factors associated with Tuberculosis-Diabetes Mellitus comorbidity in a Northeastern Brazilian municipality

INTRODUCTION

Tuberculosis (TB), the leading cause of death from infectious
diseases worldwide, is caused by a single infectious agent called
Mycobacterium Tuberculosis, transmitted through the upper
airways and affecting mainly the lungs®. It also presents high
rates of morbidity and mortality, especially in countries with
more significant social inequalities®?.

Global data pointed out that 10 million people get sick from TB
worldwide, and 1.4 million died in 2019™. The most significant risk of
becoming ill with TB occurs in the first two years after initial contact
with the bacillus, but it can remain incubated for several decades®.
Itis estimated that a quarter of the world population is infected with
the etiologic agent of TB™, and some factors associated with altera-
tions in the immune system constitute risks for the development of
active TB, highlighting cases of HIV infection, immunosuppressive
diseases and/or treatments, extremes of age, children younger than
two years old or the elderly, and Diabetes Mellitus (DM)®.

Specifically, DM, metabolic disease of multifactorial origin, re-
sponsible for elevating blood glucose, causes damages, dysfunction,
and failure of organs such as eyes, kidneys, nerves, heart, and blood
vessels®®, generating changes in the immune system of the indi-
vidual that make him more susceptible to infections such as TB®9,

In this context, the TB-DM association has generated concerns
regarding the control of the former since DM contributes to
maintaining the infection cycle. Comorbid individuals are more
likely to have TB-related complications and aggravations, such
as multidrug resistance to treatment, decreased cure rates, and
increased relapses®19,

Studies point to the association of DM with high TB rates,
considering that countries with a high prevalence of DM also
have higher rates of TB incidence”'""'2, That happens because the
chance of developing TB is 1.5 to 3 times greater in DM patients
than in those without it">'4.

The high burden of DM in patients with active TB worldwide was
accounted for, with a prevalence of 15.3%"%, and the high prevalence
of the comorbidity occurred in underdeveloped or developing
countries, such as Nigeria (9.4%), Ethiopia (13.5%), and India (25.35%)
(1618 Furthermore, the general population’s DM epidemic boosted
the prevalence of DM among patients with active TB!".

In this perspective, Brazil stands out as the fifth country in the
world with the most significant number of individuals with DM
and is on the World Health Organization (WHO) list among the 30
countries with a high burden of TB". The percentage of people
in the country with TB who had DM increased from 5.5% to 7.7%
from 2009 to 20179, Given this epidemiological panorama, we
realize the need for actions directed to the control of comorbid-
ity, considering that the social and economic impacts and health
problems are greater when these diseases are associated®".

DM is among the five leading risk factors for TB development
and mortality, so that monitoring its prevalence constitutes a
strategy for reducing the burden of TB worldwide, justifying
the use of data on the prevalence of DM in patients with TB for
planning care focused on the comorbidity™. Information on the
sociodemographic and clinical-epidemiological characteristics
of TB-DM comorbidity cases and their trends are relevant since it
constitutes tools that help in the appropriate clinical management
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of both diseases, which is still poorly understood among health-
care professionals®©®,

An integrative literature review®?? demonstrated that the
high prevalence of DM cooperates with the increase in TB cases,
influencing its severity and causing more severe symptoms of the
disease. Comorbid patients mainly present advanced age, female
gender, and low family income. Out of the sixteen eligible studies,
only six were conducted in Brazil, and none of them addressed
the endemic scenario of the Brazilian Northeast, a region whose
socioeconomic and operational indicators of TB demand special
attention by health systems and services®?.

In addition to unfavorable socioeconomic conditions that are
strongly related to TB, factors such as urbanization, sedentary
lifestyles, overweight, population growth, and aging impact
the higher prevalence of chronic diseases, such as DM. This con-
vergence of factors favors the development of TB, making this
disease a priority for public health worldwide®* 2, revealing the
need to explore and advance knowledge of the epidemiological
reality of cases of TB-DM comorbidity.

OBJECTIVES

To identify the trend and factors associated with Tuberculosis-
Diabetes Mellitus comorbidity in Imperatriz, state of Maranhé&o.

METHODS
Ethical aspects

This investigation, attending to the ethical precepts of research,
was approved by the Research Ethics Committee (REC) of the
Federal University of Maranhao (UFMA).

Design, period, and place of study

It is an epidemiological temporal-series study®® guided by
the STROBE tool and conducted from 2009 to 2018 in Imperatriz,
Maranhao, Northeast Region of Brazil. Located in the southwest
of Maranhao, 626 km from the capital Sdo Luis, the municipality
has a territorial area of 1,368,988 km? and an estimated popula-
tion of 258,016 inhabitants, with more than 94% of them residing
in urban areas®. Itis considered the second-largest population
center and commercial and services hub of the state®. For the
confrontation of TB in Brazil, since 2017, scenarios were defined to
be worked on in the coming years related to the goal of reducing
the incidence of the disease in Brazil. The municipality is inserted
in scenario 2.3, characterized by socioeconomic and operational
indicators less favorable®??%, presenting, during the period of this
study, an average TB incidence of 25.8/100,000 inhabitants®.

Population or sample of study: criteria of inclusion and
exclusion

The study included all TB cases with associated aggravation of
DM recorded in the Notifiable Diseases Information System (SINAN)
in the period between January 2009 and December 2018 in the
municipality of Imperatriz. It excluded cases with misdiagnosis
and those not marked with the variable “TB-DM comorbidity”.
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Study protocol

Data collection occurred in November 2019 by extracting
variables via SINAN from the Health Surveillance Service (SVS)
of the Regional Health Management Unit of Imperatriz (UGRSI).
For characterization of cases at the individual level, variables
related to individual notification data (age, gender, race/color,
and education), residence (zone), and additional case data (clini-
cal form, sputum smear microscopy, radiography, and sputum
culture) were obtained from the TB compulsory notification forms.

Data analysis and statistics

Initially, a descriptive analysis of the sociodemographic and
clinical, epidemiological variables was performed by deter-
mining absolute and relative frequencies. The prevalence in
percentage values of the comorbidity TB-DM was defined each
year by dividing the number of patients with the comorbidity
by the number of existing TB cases. The mean prevalence for
the period was also determined, considering the sum of the
prevalence for the period, divided by 10, referring to the study
period (ten years).

The study used Prais-Winsten regressions to analyze the preva-
lence trend between 2009 and 2018, considering autocorrelation
in temporal-series®’. The calculation proposed by Antunes®?
was employed to calculate the annual growth rate (AGR) and
respective confidence intervals. Based on these parameters,
the annual growth rate was classified as increasing, stable, or
decreasing, where a non-significant p-value resulted in a stable
trend (accepting the null hypothesis that the prevalence rate
did not change over the years), and significant p values resulted
in the classification of an increasing trend (positive AGR) and a
decreasing trend (negative AGR).

This study adopted Poisson regression models with robust
adjustment of variance®*3% to identify factors associated with
TB-DM comorbidity and included the sociodemographic and
clinical-epidemiological variables that presented a p-value <
0.20 in the adjusted model. Prevalence ratios (PR) and respec-
tive 95% confidence intervals (95% Cl) were estimated directly
by the model’s regression coefficients. At that time, the ignored
data were excluded. The study tabulated data in Microsoft Office
Excel’ 2019 spreadsheets and performed tests in IBM Statistical
Package for Social Sciences (SPSS) software, version 24.0, at a
5% significance level.

RESULTS

Between 2009 and 2018, 721 TB cases were reported, of which
81 were associated with DM. In fifteen TB cases, the TB-DM co-
morbidity variable was not properly filled out.

The prevalence ranged from 3.23%in 2014to 19.51%in 2018,
with an average of 11.29% throughout the evaluated period.
Increased comorbidity prevalence over the decade was observed
as the percentage went from 7.59% in 2009 to 19.51% in 2018
(Figure 1). Also, the prevalence of MD-TB showed a growing
trend over the years, with an annual growth rate of 21.6% (p =
0.048) (Table 1).
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Note: TB — Tuberculosis; DM - Diabetes Mellitus.
Figure 1 - Prevalence of Tuberculosis-Diabetes Mellitus comorbidity in the
period from 2009 to 2018, Imperatriz, Maranhao, Brazil

Table 1-Trend in the prevalence of the comorbidity tuberculosis-Diabetes
Mellitus between 2009 and 2018, Imperatriz, Maranhao, Brazil

Annual Cl95%
Period Growth R? IP « Situation
Rate (%) Inferior Superior value
2009-2018 21.6 -27.3 1033  0,0449 0,048 Increase

Note: *Prais-Winsten regression (p < 0.05); 95% Cl - 95% confidence interval; R? — coefficient
of determination.

As for the sociodemographic characterization of the cases with
comorbidity, most individuals were male (n = 50; 61.73%), aged
> 60 years (n = 37; 45.68%), of mixed race/color (n =47;58.02%),
with an education level < 8 years (n = 53; 65.43%) and living in
urban areas (n = 80; 98.77%). There was a predominance of the
pulmonary clinical form of TB (n = 79; 97.54%), with pulmonary
alterations on the chest X-ray (n = 72; 88.90%) and positive spu-
tum smear microscopy (n = 46; 56.80%). Ignored education (n =
16; 19.76%) and sputum culture not performed (n = 72; 88.89%)
were also response variables (Table 2).

Table 2 - Description of sociodemographic and clinical-epidemiological
characteristics of cases with comorbidity tuberculosis-diabetes mellitus,
Imperatriz, Maranhao, Brazil, 2009 to 2018

Comorbidity TB-DM
Variables

Yes No
n (%) n (%)

Gender

Female 31(38.27) 236 (37.76)

Male 50(61.73) 389 (62.24)
Age (Years)

0-19 1(1.23) 59 (9.44)

20-39 13 (16.05) 271 (43.36)

40-59 30 (37.04) 180 (28.80)

> 60 37 (45.68) 115 (18.40)
Race/color

Asian 2(2.47) 12(1.92)

Black 12(14.81) 79 (12.64)

White 20 (24.70) 142 (22.72)

Brown 47 (58.02) 383 (61.28)

Native 0(0.00) 4 (0.64)

Ignored 0(0.00) 5(0.80)
Education (years)

>8 11(13.58) 197 (31.52)

<8 53 (65.43) 313(50.08)

Ignored 16 (19.76) 99 (15.84)

Not Applied 1(1.23) 16 (2.56)
Zone of residence

Rural area 0(0.00) 9(1.44)

Urban area 80 (98.77) 606 (96.96)

Ignored 1(1.23) 10 (1.60)

To be continued
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Table 2 (concluded)

Comorbidity TB-DM
Variables

Yes No
n (%) n (%)

Clinical form

Pulmonary + extrapulmonary 1(1.23) 11(1.76)

Extrapulmonary 1(1.23) 68 (10.88)

Pulmonary 79 (97.54) 546 (87.36)
Radiography

Normal 1(1.23) 20 (3.20)

Suspicious 72 (88.90) 505 (80.80)

Other pathology 1(1.23) 10 (1.60)

Not performed 7 (8.64) 86 (13.76)

Ignored 0(0.00) 4 (0.64)
Sputum Smear Microscopic

Negative 24 (29.63) 189 (30.24)

Positive 46 (56.80) 271 (43.36)

Not performed 10 (12.34) 155 (24.80)

Not Applied 1(1.23) 10 (1.60)
Sputum Culture

Positive 2(2.47) 18 (2.88)

Negative 7 (8.64) 50 (8.00)

In Progress 0(0.00) 2(0.32)

Not performed 72 (88.89) 555 (88.80)

Total 81.00 625.00

Note: TB - tuberculosis; DM - Diabetes Mellitus.

Table 3 - Raw and adjusted Poisson regression analysis of sociodemographic
and clinical-epidemiological characteristics of the cases of comorbidity
Tuberculosis-Diabetes Mellitus, Imperatriz, Maranhéo, Brazil, 2009 to 2018

Comorbidity TB-DM

Variables Raw RP lyex  Adjusted RP ue*
acos%w)  PVAUT  (cosw) PVAYE
Gender
Female 1 - - -
Male 1.00(0.96-1.03) 093 - -
Age (years)
0-19 1 - 1 -
20-39 1.00 (0.97-1.06) 0.26 1.04(0.99-1.08)  0.09
40-59 1.27(1.20-1.34) <0.001** 1.50(1.38-1.72) <0.001**
> 60 1.51(1.39-1.78) <0.001** 2.00(1.89-2.21) <0.001**
Race/color
Native 1 - 1 -
Asian 1.15(096-1.39) 023  1.14(0.94-1.39) 0.19
Black 1.01(0.93-1.05) 021 1.09(0.99-1.21)  0.19
White 1.14(097-1.19) 025 1.08(0.97-1.16) 0.17
Brown 1.10(1.03-1.15) 0.04** 1.06(0.96-1.14) 0.08
Education (years)
>8 1 - 1 -
<8 1.60 (1.55-1.655) <0.001** 2.05(1.93-2.19) 0.02**
Clinical form
Pulmonary + 1 - - -
extrapulmonary
Extrapulmonary ~ 0.93(0.80-1.10) 040 - -
Pulmonary 1.22(1.11-1.37) 0.09 149 (1.36-1.69) 0.02**
Radiography
Normal 1 - - -
Suspicious 1.08 (0.98-1.19) 0.28 - -
Other pathology 1.04 (0.86-1.27) 0.66 - -
Not performed 1.03(0.92-1.14) 0.62 - -
Sputum Smear
Microscopic
Not performed 1 - 1 -
Negative 1.05(0.99-1.11) 0.27 1.03(0.96-1.10)  0.39
Positive 1.09(1.03-1.15)  0.02** 1.08(1.01-1.15) 0.18
Sputum Culture
Positive 1 - - -
Negative 1.02(0.94-1.11) 0.60 - -

1.02(0.99-1.04) 024 - -

Note: *Wald's chi-square; **Statistical significance - Raw PR p < 0.20; Adjusted PR p < 0.05; TB
- Tuberculosis; DM - Diabetes Mellitus; PR — prevalence ratio; 95% Cl - 95% confidence interval.

Not performed
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In the raw analysis, the variables that showed significant as-
sociations for TB-DM comorbidity were age, age groups 40 to 59
years and > 60 years, education < 8 years, race/color brown, and
positive sputum smear microscopy. In the adjusted analysis, age
groups 30 to 59 years (PR=1.50; 95% Cl 1.38 1.72) and > 60 years
(PR=2.00;95% Cl 1.89-2.21), education < 8 years (PR =2.05; 95%
Cl11.93 2.19), and clinical form of pulmonary TB (PR = 1.49; 95%
Cl 1.36-1.69) were the variables that increased the odds for the
occurrence of TB-DM comorbidity (Table 3).

DISCUSSION

The objective was to identify the trend and factors associated
with TB-DM comorbidity in Imperatriz, Maranhdo. Thus, it was
observed that the prevalence of TB-DM in the municipality showed
asignificantly increasing trend between 2009 and 2018.When in-
vestigating the isolated trend of DM prevalence, a study conducted
in Brazil from 1980 to 2014 pointed to a progressive DM growth
over time®, In Taiwan, from 2000 to 2010, DM prevalence among
TB patients progressively increased from 21.6% to 31.5%, with a
mean rate of 27.9%%9, demonstrating that in countries where the
DM prevalence is progressing, TB has remained a health problem®?,

Corroborating such findings, studies conducted in the United
States®” and in Spain®® have also shown an increase in comorbidity
prevalence over time. Although the number of TB cases has been
decreasing in countries like the United States, the prevalence of
DM as comorbidity reported among adults with TB has steadily
grown due to the high DM prevalence®”,

The prevalence of DM has increased more rapidly in low- and
middle-income countries, which has impacted infectious disease
rates since the immune dysfunction caused by DM is related to
high susceptibility to infections, including TB infection®. This
result can be explained because dysglycemia, defined as abnormal
blood glucose levels, impairs the immune response of individu-
als, increasing the likelihood of diabetic and prediabetic patients
having latent TB when compared to those without DM, and, also,
facilitates primary TB infection or reactivation of latent TB®?.

The mean prevalence of TB-DM comorbidity detected during
the evaluated period was 11.29%, therefore higher than other
studies conducted in Brazil, which reported prevalence rates of
6.0%"“? and 7.2%%%. A systematic review with a meta-analysis
conducted to estimate the prevalence of diabetes among TB
patients at the global, regional, and national levels demonstrated
that the prevalence of the comorbidity was 15.3% at the global
level, and Brazil presented a mean of 7.2%, ranging from 3.3% to
33.1% in the studies conducted nationwide®. This investigation
revealed results higher than the national average but was within
the variation of rates found in the country.

When considering the global prevalence, another study showed
similar results, with an approximate average of 16%, ranging
from 1.9% to 45% until 2016, reported in several countries®?,
Studies conducted in Mexico (33%)"" and Paraguay (6.2%)“? are
examples of the variability of prevalence in specific scenarios,
which can be caused by economic, demographic, geographic,
and epidemiological diversity inherent in distinct populations,
resulting in the heterogeneity of the distribution of comorbidity
around the world“*43),
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These significant differences in comorbidity prevalence rates
may be explained by the DM prevalence rate variation in the
respective countries’ general population™4" and how data are
collected since different DM screening methods are used. In some
studies, screening was performed using primary data collected
by monitoring capillary blood glucose and glycated hemoglobin
test (HbA1c) during the patient’s hospital stay or performing
screening tests®'), Other studies used secondary data obtained
through the national information systems, such as investigations
carried out in Brazil using SINAN@'40,

The prevalence estimated in this study was based on secondary
data and therefore may be lower than that reported in studies
that progressively evaluated comorbidity and used methods to
diagnose DM in all TB patients®42, Although this study did not
perform such an investigation, there is the possibility that, until
TB notification, patients had not undergone testing for DM. This
fact may have directly influenced the comorbidity’s prevalence
in 2014 (3.23%), which showed an accentuated decline, fol-
lowed by a significant increase in 2015 (12.50%). In this regard,
the literature points out that the prevalence of comorbidity is
higher when screening tests for DM are performed at the time
of TB diagnosis®43),

A study that determined DM prevalence among newly diag-
nosed TB patients indicated that when screening about 31 TB
patients with no history of DM, it was found one case of newly
diagnosed DM®9, While investigating pulmonary TB prevalence
from four endemic countries, researchers identified that two-thirds
of patients with DM already had a previous DM diagnosis; the
remaining third was determined at the time of TB diagnosis®“3.

Research that related data from SINAN-TB and the System of
Clinical Management of High Blood Pressure and Diabetes Mel-
litus at Primary Care (Brazilian SISHIPERDIA) showed discrepancies
in the records since 3,181 cases of the comorbidity did not have
the field of disease associated with DM checked in the SINAN-
TB, showing cases of the comorbidity that were not reported®@",
a fact that may also have had repercussions on the variation of
prevalence in the scenario under investigation.

In this perspective, there is an emerging need for screening
by the Primary Health Care service (PHC) in patients with TB to
identify cases of previously undiagnosed DM, since it is essential
for better surveillance and control of comorbidity, promoting the
implementation of actions aimed at the integrated management
of diseases®4".

As regards the sociodemographic and clinical-epidemiological
variables of TB-DM cases, the data obtained in the present investi-
gation corroborate other studies, in which the population was also
composed, in the majority, of males, of advanced age, of brown
race/color, and with a low level of education®4%, Moreover, other
studies also showed similarities in clinical aspects: new cases, with
the pulmonary clinical form of TB®, presenting pulmonary altera-
tions on chest X-rays and positive sputum smear microscopy®®3,

Regarding comorbidity’s association with sociodemographic
factors, it was observed in this research that the risk of presenting
the comorbidity was enhanced with progressing age, being twice
as high in people aged 60 years or more. A study conducted in Brazil
showed that the risk was about 12 times higher in those aged 40
to 59 years and 17.5 times higher in those aged over 60 years?*.
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In other settings around the world, advanced age (= 60 years)
was also a factor associated with the development of TD-DM212),

Itis essential to highlight that, although TB is more common in
young adults, the elderly population continues to be the most af-
fected by type 2 DM, and the occurrence of TB in the age group over
40 years coincides with the onset of DM, which makes middle age
and advanced age risk factors for the occurrence of this comorbid-
ity”', This relationship can be attributed to physiological changes
that affect the functions of the immune and metabolic systems
with advancing age, making the individual’s body susceptible to
both infections and chronic non-infectious diseases®".

Besides, alterations in lung function and mucociliary clearance
in older adults, associated with the immunological vulnerability
caused by DM, favor the development of TB™, DM and the physi-
ological aging process synergistically reduce interferon-gamma
levels, impairing cell-mediated immunity that contributes to the
activation of long-standing latent TB®”.

In this research, individuals with up to eight years of school-
ing were twice as likely to present comorbidity. As evidenced in
the literature2'24, the findings revealed that the comorbidity
was related to unfavorable socioeconomic conditions, affecting
those in social vulnerability.

The low level of education is associated with a higher preva-
lence of TB*Y and DM“. That occurs due to the limited access
to information and the lack of understanding of the diseases,
leading to DM'’s occurrence and greater transmissibility of TB.
Furthermore, education is a socioeconomic indicator; therefore,
therisk of becoming ill may also relate to the difficulty of access to
health services and the ineffectiveness of preventive measures®“49,

Furthermore, the abandonment of therapy, drug resistance,
and, consequently, treatment failure may be related to few years
of education since insufficient knowledge of the diseases and
their health status contributes to low adherence to therapeutic
measures“®. Moreover, when there is a lower level of education,
there must be a better dialogue between healthcare professionals
and patients so that there is an understanding of the care directed
to the comorbidity’s clinical management,

This investigation also found an association between TB-DM
comorbidity and the clinical form of the disease, in which residents
were approximately 1.5 times more likely to present pulmonary
TB, a result similar to that of other studies®'¥, Such findings are
the result of an immunological vulnerability in DM cases, which
causes failures in pulmonary defense mechanisms, generated by
the inability of alveolar macrophages to eliminate mycobacte-
rial infection and by the decreased mucociliary function of the
lungs, especially in older individuals, favoring the manifestation
of pulmonary TB, which directly influences the higher transmis-
sion of the disease in comorbid patients®.

Study limitations

As limitations of this study, we highlight that the SINAN form
does not require completing the TB-related disease field, which
contributes to the comorbidity’s underreporting. Also, the SINAN-
TB forms present limitations related to the low completeness
of fields in the essential variables, such as education and race/
color, and those related to treatment monitoring, such as sputum
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smear microscopy. Also, fields related to laboratory tests, such
as sputum culture, are not updated“”.

There are deficiencies in training professionals to fill out the
reports, considering that some consider the notification forms’
completion as a merely bureaucratic task of the surveillance.
Therefore, it is suggested that, in addition to implementing con-
tinuing education activities with the professionals responsible
for the notification, studies should be conducted to identify
the gaps in knowledge regarding health surveillance records in
order to guide the actions aimed at improving the quality of TB
cases records and concomitant morbidities“”. One should also
consider the limitation of the cross-sectional model, which does
not allow the establishment of cause and effect relationships.

Contributions to Nursing, Health and Public Policy

Researches involving health surveillance are of high relevance
to nursing because, during their academic training, nurses are
prepared to work in epidemiological research, being on the front
line of healthcare and in direct contact with users, families, the
community, and the multidisciplinary team, actively participating
in the health-disease process of the population and consequently
acting in the conduction of public health actions®“®.

Besides, epidemiological studies are essential since nurses
are professionals responsible for TB control actions, carrying out
care, prevention, and health promotion work. Such data can serve
as tools that help in the management and planning of health
strategies directed to the control of this disease®.

Sousa GGS, Pascoal LM, Costa ACPJ, Santos FS, Santos LH, Arcéncio RA, et al.

CONCLUSIONS

Based on the results obtained, it was found that the prevalence
of TB-DM comorbidity showed an increasing trend over the pe-
riod evaluated. Sociodemographic and clinical epidemiological
factors, such as age in the 30 to 59 and over 60-year groups, low
education level, and pulmonary clinical form of TB, were associ-
ated with comorbidity in the scenario investigated.

This trend and its associated factors alert us to the need to
improve assistance at all healthcare levels. The results also gener-
ate subsidies for strategic planning of management and health
services, contributing to the control of the double burden of
diseases, given the implementation of effective measures for
integrated management, reduction of differences in exposure and
vulnerability to diseases, as well as the introduction of measures
that benefit intersectoral actions and social protection.
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