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Abstract

Obijective: to describe the sociodemographic, diagnostic, and clinical factors associated with tuberculosis notification
place among persons deprived of liberty. Methods: this is a case-control study, with data collected from persons deprived
of liberty diagnosed as new cases of tuberculosis, from 2015 to 2017, in the tuberculosis information system in the state
of S&o Paulo. The cases comprised individuals notified outside the prison system, and the controls, those notified within
the prison system, with a matching ratio equal to three. Exposure variables included: sociodemographic, diagnostic, and
clinical data and were analyzed using frequency distribution and univariate analysis. Results: 5,764 cases of tuberculosis
were reported in the prison system. It was evident that people of white and black race/color, who had the diagnosis
during hospitalization, negative and not performed sputum culture, extrapulmonary and pulmonary+extra clinical form,
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diabetes mellitus and drug use are more likely to be notified outside the prison system. Conclusions: the study showed
the potentialities of the prison system for detecting tuberculosis cases; however, it has limitations that have been
transposed through the articulation with the services that make up the healthcare network.

Keywords: Tuberculosis; Prisons; Diagnostic; Notification.

Resumo

Obijetivo: descrever os fatores sociodemogréaficos, diagnésticos e clinicos associados ao local de notificacdo da
tuberculose entre pessoas privadas de liberdade. Métodos: estudo caso-controle, com dados coletados de pessoas
privadas de liberdade diagnosticadas como casos novos de tuberculose no periodo de 2015 a 2017 no sistema de
informacdo em tuberculose do estado de Sdo Paulo. Os casos compreenderam os individuos notificados fora do sistema
prisional e os controles aqueles notificados dentro do sistema prisional, com razdo de pareamento igual a trés. As
variaveis de exposicao incluiram: dados sociodemograficos, de diagndstico e clinicos e foram analisadas por meio da
distribuicdo de frequéncia e andlise univariada. Resultados: foram notificados 5.764 casos de tuberculose no sistema
prisional. Apresentam maior chance para notificacdo fora do sistema prisional as pessoas da raga/cor branca e preta, que
tiveram o diagndstico durante a internagdo, cultura de escarro negativo e néo realizado, forma clinica extrapulmonar e
pulmonar+extra, diabetes mellitus e uso de drogas. ConclusGes: o estudo mostrou as potencialidades do sistema
prisional para a detecgdo dos casos de tuberculose, no entanto, apresenta limitagGes que vem sendo transpostas por meio
da articulagdo com os servigos que compdem a rede de atencdo em saude.

Palavras-chave: Tuberculose; PrisBes; Diagnostico; Notificacéo.

Resumen

Obijetivo: describir los factores sociodemograficos, diagnésticos y clinicos asociados al lugar de notificacion de
tuberculosis entre personas privadas de libertad. Métodos: estudio de casos y controles, con datos recolectados de
personas privadas de libertad diagnosticadas como nuevos casos de tuberculosis en el periodo de 2015 a 2017 en el
sistema de informacion de tuberculosis del estado de S&o Paulo. Los casos comprendieron personas notificadas fuera
del sistema penitenciario y controla a las notificadas dentro del sistema penitenciario, con una proporcién de
emparejamiento igual a tres. Las variables de exposicion incluyeron: datos sociodemograficos, diagnosticos y clinicos
y se analizaron mediante distribucion de frecuencias y andlisis univariante. Resultados: se notificaron 5.764 casos de
tuberculosis en el sistema penitenciario. Las personas de raza / color blanca y negra, que tuvieron el diagndstico durante
la hospitalizacidn, cultivo de esputo negativo y no realizado, forma clinica extrapulmonar y pulmonar + extra, diabetes
mellitus y consumo de drogas tienen mas probabilidades de ser notificadas fuera del sistema penitenciario.
Conclusiones: el estudio mostré el potencial del sistema penitenciario para la deteccion de casos de tuberculosis, sin
embargo, tiene limitaciones que se han superado a través de la articulacion con los servicios que integran la red de
atencion de salud.

Palabras clave: Tuberculosis; Prisiones; Diagndstico; Notificacion.

1. Introduction

Worldwide, 10 million new tuberculosis (TB) cases were notified in 2018 (World Health Organization, 2019). Among
the strategies launched to control the disease, actions are planned to be directed to populations living in vulnerable conditions
(Bhatnagar et al., 2019), such as persons deprived of liberty (PDL), who are 34 times more likely to contract TB than the general
population (Brazil, 2021; Pelissari & Diaz-Quijano, 2020).

Some factors attributable to the prison environment, such as overcrowding and inadequate ventilation (Baussano et al.,
2010; Reyes & Coninx, 1997), infrastructure and prison time (Ali et al., 2015; Valenca et al., 2015), segregation criteria (Stuckler
et al., 2008), lack of training of professionals in prisons, insufficient laboratory diagnosis, poor drug supply, low priority of TB
control in healthcare policies (Dara et al., 2015; Reyes & Coninx, 1997) explain the high incidence of the disease in such an
environment. Moreover, aspects such as HIV infection (Coker et al., 2006), poor nutrition and hygiene (Baussano et al., 2010;
Coker et al., 2006), drug addiction (Coker et al., 2006), late detection of cases, inadequate treatment and high turnover of PDL
make it difficult to control TB in prisons (Baussano et al., 2010; Reyes & Coninx, 1997).

According to the Brazilian National Policy for Comprehensive Healthcare for the Prison Population (PNAISP), the
Brazilian prison system must be able to offer comprehensive healthcare to PDL, anchored in the Unified Health System (SUS -

Sistema Unico de Sadde) principles and guidelines (Brazil, 2014). This ensures the ability to diagnose and notify diseases, such
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as TB, within prisons (Brazil, 2014) or the referral of PDL in need of care to a specialized service in the healthcare network when
it does not have sufficient resources for diagnosis and follow-up of cases (Mendes, 2015).

Upon diagnosis of a TB case, notification must take place regardless of the type of care service, in a timely manner, so
that it is possible to characterize TB epidemiological profile and outline possible actions to prevent its transmission (Brazil,
2018).

Thus, a literature survey was carried out in the PubMed and Scielo databases on TB notification place cases. With the
survey, 138 publications were found, after reviewing the articles, it was observed that none specified the notification place place;
however, some publications presented strategies for the diagnosis of PDL within the prison system, such as tracking cases at the
time of admission (Dhuria et al., 2016; Hatwiinda et al., 2018; Heuvelings et al., 2017; Kanyerere et al., 2012; Martin et al.,
1994; Sanchez et al., 2005, 2009; Steiner et al., 2015; Winetsky et al., 2012), periodic screenings (Ayala et al., 2016; Hatwiinda
et al., 2018; Mallick et al., 2017; Prasad et al., 2017; Ritter & Elger, 2012) or upon the identification of PDL with respiratory
symptoms (Aerts et al., 2000; Guerra et al., 2019; Kalonji et al., 2016; Kanyerere et al., 2012; Mallick et al., 2017; Prasad et al.,
2017; Rueda et al., 2015; Sanchez et al., 2009; Valenca et al., 2016; Vieira et al., 2010).

TB in prisons is a challenge for controlling the disease in Brazil, since, in recent years (2010 to 2019), the proportion
of new cases diagnosed in the PDL has almost doubled, going from 6.4% in 2010 to 11.1% in 2019, representing the highest
proportion of new cases among the populations most vulnerable to TB illness (Brazil, 2020).

Therefore, there is a need for studies to deal with the disease that prioritize the identification of characteristics associated
with notification place of PDL cases, which may reveal gaps and strategies for a timely diagnosis of this key population for
disease control. Thus, this study intends to identify the sociodemographic, diagnostic and clinical factors associated with TB

notification place of the studied cases.

2. Methodology

This is a case-control study, carried out in the state of Sdo Paulo, which has the largest prison population in the country
(Brazil, 2017), distributed in five regional coordinators, with 168 prison units until 2018, divided into Penitentiaries, Center of
Penitentiary Progression, Provisional Detention Center, Resocialization Centers, Differentiated Disciplinary Regime Unit and
Custody Hospitals (Governo do Estado de S&o Paulo, 2018).

TB cases among PDL are generally diagnosed by prisons or by the healthcare network, which is comprised of primary
healthcare, mixed services and emergency care, and emergency services, specialized clinics and hospitals. Generally, whoever
gives the diagnosis of the case, proceeds with the notification to the State of S&o Paulo Control System for Patients with
Tuberculosis (TB-WEB).

For this study, all new TB cases (incidents) in PDL notified outside the Sdo Paulo prison system were defined as cases.
For the selection of controls, new TB cases reported within the prison system studied were considered. As inclusion criterion for
both case and control groups, PDL aged 18 years or over, diagnosed and notified in the TB-WEB in the period from 2015 to
2017, were considered. Cases of recurrence, re-entry after treatment default, change of diagnosis and transfer to another state
were excluded. It is noteworthy that there was no concern with matching, as all cases and controls were included, thus resulting
in a matching ratio equal to three, i.e., three controls for each case (5,764/1,795).

The exposure variables used in the study were collected from the TB-WEB and comprises sociodemographic variables
(gender, age group, race/color, education), case diagnosis (place of diagnosis, sputum smear microscopy results, sputum culture
and results of X-ray) and clinical variables (clinical form, comorbidities, HIV infection, diabetes mellitus, alcoholism, mental

disorder, drug use and smoking).
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In order to ensure data comparability, data were collected concomitantly for cases and controls and from the same source
of information.

Data were analyzed through frequency distribution and univariate analysis, using the Epitools library of the program
R/RStudio, version 1.2.5033. For the univariate analysis, the risk of occurrence of a dependent variable (notification place -
outside prison), according to exposure variables, was established by Odds Ration and their respective confidence intervals,
adopting a significance level of 5%.

This study was approved by the Research Ethics Committee of the University of S8o Paulo (Protocol
79872217.7.3001.5563), ensuring the confidentiality of information and meeting the recommendations and ethical precepts

contained in resolution 466/112 of the Brazilian National Health Council (Conselho Nacional de Saude).

3. Results
From 2015 to 2017, 9,778 TB cases were notified among the PDL of the state of Sdo Paulo. We excluded 1,558 cases

of recurrence, 568 re-entry after treatment default, 48 changes in diagnosis, 19 transfers to another state, 26 children under 18
years of age, resulting in 7,559 study participants. Of these, 5,764 were reported in the prison system.

Of the PDL notified in the prison system, most were male (98.4%), aged between 26 and 35 years (44.2%), brown
race/color (48.9%) and schooling between 4 and 7 years of study (48.4%). Among the 1,795 cases diagnosed outside the prison
system, the most prominent were males (98%), aged between 26 and 35 years (44.4%), white race/color (47.7%) and schooling
between 4 to 7 years of study (49.9%). Evidence was identified that white and black race/color constituted a risk factor for people

who were notified outside the prison system when compared to people with brown race/color (Table 1).

Table 1. Sociodemographic characteristics of tuberculosis cases in prisons according to notification place, Sdo Paulo, 2015-2017

Notification place

Variable Response category Prison system Out of the Prison System OR (95% CI)
n (%) n (%)
Sex Male 5,670(98.4) 1,759(98.0) 1
Female 94(1.6) 36(2.0) 1.23(0.84-1.82)
From 18 to 25 years 2,159(37.5) 672(37.5) 1
Age group From 26 to 35 years 2,544(44.2) 795(44.4) 1.00(0.89-1.13)
From 36 to 55 years 991(17.2) 309(17.3) 1.00(0.86-1.17)
From 56 to 84 years 59(10.3) 14(0.8) 0.76(0.42-1.37)
Brown 2,524(48.9) 671(40.3) 1
White 2,089(40.4) 794(47.7) 1.43(1.27-1.61)
Race/color
Black 536(10.4) 195(11.7) 1.37(1.14-1.65)
Yellow/Indigenous 17(0.3) 5(0.3) 1.10(0.41-3.01)
None 34(0.9) 16(1.1) 1
1 to 3 years 236(5.7) 149(10.5) 1.46(0.78-2.72)
Schooling 4to 7 years 1,89(48.4) 706(49.9) 0.82(0.45-1.48)
8to 11 years 1,703(41.5) 499(35.2) 0.68(0.37-1.23)
12 years and more 144(3.5) 46(3.3) 0.74(0.38-1.45)

Source: Authors.

Regarding the diagnosis characteristics, the majority (54.3%) occurred after spontaneous outpatient demand in both
groups. The results of sputum smear microscopy and sputum cultures were mostly positive among those notified by the prison
system (55.6% and 69.1%, respectively), and among those notified outside (54.9% and 61.9%, respectively). X-ray examinations

were not performed in 81.9% of cases reported by the prison system and in 68.8% of cases reported outside. It was found that

4


http://dx.doi.org/10.33448/rsd-v10i11.19319

Research, Society and Development, v. 10, n. 11, 121101119319, 2021
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i11.19319

cases with a diagnosis made on admission and a negative or non-performed sputum culture were risk factors for notification of
cases outside the prison system, when compared, respectively, to people who were diagnosed in the outpatient consultation and
who had a positive sputum culture. People with normal and not performed X-rays were reported more within the prison system

compared to people with X-rays suggestive of TB (Table 2).

Table 2. Place of diagnosis and results of tests performed for the diagnosis of tuberculosis cases in prisons according to
notification place, Sdo Paulo, 2015-2017.

Notification place
Out of the Prison

. H 0,
Variable Response category Pr|sonn( Oi?;stem System OR (95% CI)
n(%6)

Outpatient spontaneous demand 2,859(54.3) 892(54.3) 1
Active search in the institution 1,656(31.5) 523(31.9) 1.01(0.89-1.15)
Emergency 295(5.6) 84(5.1) 0.91(0.71-1.18)

Diagnosis place Contact investigation 281(5.3) 74(4.5) 0.84(0.65-1.10)
Inpatient diagnosis 143(2.7) 61(3.7) 1.37(1.01-1.86)
Active search in the community 28(0.5) 8(0.5) 0.92(0.42-2.02)
Diagnosis after death 6(0.1) - -
Positive 3,190(55.6) 981(54.9) 1

Diagnostic sputum smear  Negative 1,161(20.3) 400(22.4) 1.12(0.98-1.28)

microscopy Not perfomed 1,366(23.8) 406(22.7) 0.97(0.85-1.10)
Progress 19(0.3) 1(0.0) 0.17(0.02-1.28)
Positive 3,857(69.1) 1.088(61.9) 1
Negative 641(11.5) 298(16.9) 1.65(1.41-1.92)

Sputum culture
Not perfomed 1,022(18.3) 361(20.5) 1.25(1.09-1.44)
Progress 62(1.1) 12(0.7) 0.69(0.37-1.28)
Suspected tuberculosis 789(15.5) 443(28.6) 1

X-ray Normal 109(2.1) 28(1.8) 0.46(0.30-0.70)
Other pathology 23(0.5) 12(0.8) 0.93(0.46-1.89)
Not performed 4,177(81.9) 1.067(68.8) 0.45(0.40-0.52)

Source: Authors.

As for cases reported in the prison system, 97.9% presented pulmonary TB, 55% had other comorbidities, 4.3% had
HIV co-infection, 0.6% diabetes, 7.2% alcoholism, 0.4% mental disorder, 17.4% were drug users and 24.3% were smokers.
Cases reported outside the prison system had a similar clinical profile, except for drug use, which was higher (25.9%). It was
found that the extrapulmonary and pulmonary+extra clinical forms, the presence of diabetes mellitus and drug use were risk
factors for reporting cases outside the prison system, when compared, respectively, to the pulmonary clinical form, not having

diabetes mellitus and not be a drug user (Table 3).
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Table 3. Clinical characteristics of tuberculosis cases in prisons according to notification place, Sdo Paulo, 2015-2017

Notification place

Variable Response category Prison System Out of the Prison System OR (95%Cl)
n(%) n(%)
Pulmonary 5,641(97.9) 1,688(94.1) 1
Clinical form Ezltrr:gs;r:;og:;y 100(1.7) 85(4.7) 2.84(2.12-3.81)
23(0.4 22(1.2 3,20(1.78-5.75
Extrapulmonary 04 (12) ,20( )
A Yes 3170(55.0) 982(54.7) 0,99(0.89-1.10)
Comorbidities
o No 2,594(45.0) 813(45.3) 1
HIV infection Yes 245(4.3) 96(5.4) 1,27(0.99-1.62)
No 5,519(95.7) 1,699(94.6) 1
Disbetes mellitus Yes 35(0.6) 22(1.2) 2.03(1.19-3.47)
No 5,729(99.4) 1,773(98.8) 1
Alcoholism Yes 412(7.2) 143(8.0) 1.,12(0.92-1.37)
No 5352(92.8) 1,652(92.0) 1
. Yes 24(0.4) 11(0.6) 1,47(0.72-3.02)
Mental disorder
19 No 5.740(99.6) 1,784(99.4) 1
Yes 1.002(17.4) 465(25.9) 1,66(1.47-1.88)
Drug use
No 4.762(82.6) 1.330(74.1) 1
Y 1.399(24.3 459(25.6 1,07(0.95-1.21
Smoking e (24.3) (25.6) 07( )
No 4.365(75.7) 1,336(74.4) 1
Source: Authors.
4. Discussion

In the study, sociodemographic data indicated the predominance of TB in males, young adults, brown/black and those
with incomplete elementary education. This result is consistent with the sociodemographic profile of the Brazilian prison
population, which presents 91.6% of male PDL, 55% aged between 18 and 29 years old, 64% brown/black (Brazilian Institute
of Geography and Statistics, 2015) and 61% illiterate or with low level of schooling (Brazil, 2017).

Also, in relation to sociodemographic data, it was identified that people of black and white race/color are more likely
to be notified outside the prison system than brown people, and it is difficult to specify a reason for this occurrence. However,
the diversity and context of ethnic-racial vulnerability in the Brazilian scenario reflect complex social processes permeated by
precarious living and health conditions, as well as by violence and criminality (Monteiro & Cardoso, 2010). As for the smaller
percentage of white prisoners, this result can be representative since they are not the majority in the prison environment.

Moreover, in prisons, diagnosis during spontaneous outpatient demands predominated, followed by diagnosis based on
the active search for TB cases in this context. A study in the Indian prison system showed that the implementation of an improved
case-finding strategy with access to diagnostic services was associated with increased testing and TB case detection rates
(Mallick et al., 2017). In Brazil, 12.9% of PDL had a confirmed diagnosis of TB during active and passive case finding, of which
86.1% had microbiological confirmation (Valenga et al., 2016). In the present study, it is worth highlighting the presence of
cases diagnosed outside the prison system, with an emphasis on hospital units, i.e., characterizing a possible delay in diagnosis
and/or worsening of TB cases among PDL.

In the characteristics related to diagnosis, a high percentage of cases had negative or not performed sputum smear
microscopy. It is known that this diagnostic resource is not the test of choice for PDL in places where the rapid molecular test
for TB is available (GeneXpert MTB/RIF), since sputum smear microscopy has less sensitivity compared to the rapid molecular
test, and does not identify drug resistance. During the study period, the state of Sdo Paulo was in the process of implementing
the rapid molecular test for TB, which could also have resulted in not prioritizing the performance of sputum smear microscopy
in determining the diagnosis of TB in prison units. As for smears not performed, possible operational and agreement challenges

6
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within the healthcare network deserve to be investigated to understand the established local dynamics relevant to the flow of
collection, storage and shipment of samples to reference laboratories. Considering the follow-up sputum smear microscopy, a
study carried out in Santa Catarina showed that 62.0% of such exam into PDL had conversion only in the fourth month of
treatment, which reinforces the importance of performing the exam due to TB transmission chain maintenance for many months
in prisons (Medeiros et al., 2018).

Negative and not performed sputum culture consisted of risk factors for notification of TB outside the prison system.
For PDL who were diagnosed by sputum smear microscopy, the performance of sputum culture with sensitivity test was a
national recommendation during the study period, as it allows the identification of the species and drug sensitivity, being
important tests for both the diagnosis of sensitive TB, as for cases of resistance.

Another important factor was chest X-ray screening, considered an effective and cost-effective intervention in
vulnerable populations (Heuvelings et al., 2017), mainly in situations where empirical treatment is indicated. This diagnostic
resource was more performed in cases reported outside the prison system, requiring displacement of PDL, which involves a
complex mobilization of resources to reconcile legal and health priorities in the provision of vehicles and escorts (Ferreira et al.,
2019). In El Salvador’s prison system, there was a significant increase in the notification of cases, which was provided by the
search for TB cases and the offer of rapid molecular TB testing, together with mobile X-ray (Ayala et al., 2016).

As for clinical factors, it was found that notification outside prison is associated with extrapulmonary TB, which
characterizes greater difficulty in defining cases, requiring more complex diagnostic methods than sputum smear microscopy
and chest X-ray, and that are not available in the prison system. It is noteworthy that some conditions such as diabetes mellitus
(Ferrara et al., 2012) and drug use (O’Grady et al., 2011), which can compromise immune status, make the diagnosis of people
with TB difficult; thus, the rear of specialized services within the healthcare network was essential for such a diagnosis.

Another clinical characteristic such as HIV infection was not a determining factor for notification outside the prison
system. This result may represent a gain in relation to the use of the Gene Xpert test in people living with HIV, whose
paucibacillary characteristic would constitute a limitation to the use of sputum smear microscopy, which requires a large amount
of bacilli in sputum samples to perform the test. However, the use of the Gene Xpert test was not analyzed due to incompleteness
of its variable, requiring further clarification in this regard.

As for other comorbidities, alcoholism and mental disorder occurred infrequently among the cases studied and were not
associated with the diagnosis outside prisons. Regarding smoking, a greater association between people who smoke and the
clinical pulmonary form of TB is described in literature (Aryanpur et al., 2016), which is easier to diagnose in the prison
environment. This facility may also occur due to a greater finding of pulmonary cavitation on chest radiographs among smokers
(Mahishale et al., 2015; Rathee et al., 2016).

Based on the above, the potential of the prison system for the diagnosis of TB cases is verified in light of some
sociodemographic and clinical characteristics of cases among PDL. However, it is worth noting that its limitations regarding the
detection of cases have been overcome through articulation with the services that make up the community’s healthcare network.

Among the study limitations, there is a possible information bias since the data were collected from secondary sources.

5. Conclusion

Among the characteristics associated with notification of TB outside the prison system, people of white and black
race/color, diagnosis on admission, negative and not performed sputum culture, extrapulmonary or pulmonary+extra TB,
diabetes mellitus and drug use were identified. It was found that most people diagnosed outside the prison system underwent X-
rays in the diagnostic process and had less normal image on examination. These characteristics complement each other in

directing strategic actions aimed at TB prevention, diagnosis and treatment in prisons, showing the importance of prison
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healthcare capable of diagnosing and starting treatment for TB in a timely and opportune place for PDL, which is a challenge in
controlling the disease, given the growth in TB cases in this population. Furthermore, the study’s findings reinforce the relevance
in terms of definition and agreements between specialized and laboratory services within the healthcare network for rearguard

purposes in diagnosing and sharing clinical-therapeutic commitments and responsibilities for TB management among PDL.
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