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Abstract 
Introduction: Brazil is in the 19th position of priority countries for the control of TB/HIV coinfection, so we aimed to analyze the social and 
health services contexts that are associated with TB/HIV coinfection in São Paulo state. 
Methodology: Ecological study conducted in 645 cities of the state. The study population consisted of 10,389 new cases of TB/HIV coinfection 
in state residents between 2010 and 2015. The variables and indicators used in the study were collected from secondary sources. To identify 
the factors associated with the occurrence of TB/HIV coinfection cases, generalized additive models for location, scale and shape were used. 
The best distribution model was defined from the lowest Akaike information criterion value. 
Results: There was an association between the occurrence of coinfection and the diagnosis of TB after death and greater treatment default. 
There was also an association with greater coverage of nurses and Family Health Strategy, which comprises Primary Care settings focused on 
families. Regarding the social context, the Gini Coefficient of inequality was identified as a determinant of coinfection. 
Conclusions: The study presents the complexity of TB/HIV coinfection, proposing critical points in the health services and social context. 
Despite the high coverage of nurses and Family Health Strategy in some cities, this did not affect the reduction of the incidence of coinfection. 
These findings may be attributed to a fragmented care and focused on acute conditions. Furthermore, this model of care holds few prospects 
for care integration or prioritization of prevention and health promotion actions. 
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Introduction 

The World Health Organization (WHO) 
recommends ending tuberculosis (TB), Human 
Immunodeficiency Virus (HIV) infection and Acquired 
Immunodeficiency Syndrome (AIDS) using strategies 
such as End TB, eliminating TB by 2035 [1] and goal 
90-90-90 to end the AIDS epidemic by 2030 [2]. 
Coinfection from TB/HIV compromises compliance 
with the strategies mentioned due to the greater 
vulnerability and complexity of the cases, the difficulty 
in establishing a timely diagnosis and the problems in 
monitoring both treatments. In 2015, there were an 
estimated 1.1 million people with TB/HIV coinfection 
worldwide, and in Brazil, this number was 6.8 thousand 

people, placing the country in 19th position of priority 
countries for TB/HIV coinfection control [1]. 

In addition, the complexity of TB/HIV coinfection 
care involves structural aspects, such as macro health 
and social protection policies; aspects related to the 
culture of a society, such as discrimination and stigma; 
aspects related to individuals, such as behaviors, 
lifestyle, psychological disorders and stress [3]; and 
aspects related to the organization of health services, 
which may favor or hinder the access of affected 
populations to actions and the health system [4,5]. The 
challenges of TB/HIV co-infection care also lie in the 
fact that treatment involves prescribing medications for 
both conditions, predisposing the patient to drug 



Terenciani Campoy et al. – TB/HIV - social and health services context    J Infect Dev Ctries 2020; 14(10):1185-1190. 

1186 

interactions, treatment default, and the acquisition of 
severe forms of the disease, such as resistant TB [1,6]. 

Among other difficulties for the control of TB in 
patients coinfected with HIV, the higher occurrence of 
false-negative results to the smear, molecular rapid test 
and culture tests; the higher prevalence of 
extrapulmonary cases; atypical pulmonary radiological 
images; and the difficulty in regulating cases in urgent 
and emergency situations can be highlighted. These 
aspects require skill and qualification of health teams 
for early diagnosis and appropriate treatment, 
systematic assessment of the quality of the health 
services and permanent surveillance of areas, with 
active case finding for TB cases among people with 
HIV and vice versa [7]. Furthermore, TB/HIV patients 
present lower quality of life and less social support [8] 
and are subjected to greater stigma [9] when compared 
to those with only one infection. This context, 
characterized by deprivation and social inequality [10], 
may place individuals at greater risk of unfavorable 
outcomes [11]. 

In a literature search, it was found that the majority 
of the studies have analyzed TB and HIV conditions 
separately, always focusing on health services or 
epidemiological indicators, verifying the lack of 
investigations that incorporate the quality of services 
and the social context. It can be observed that although 
there are theoretical essays [12] on the importance of 
this type of approach, its application with empirical data 
is still restricted. Considering the complexity of 
TB/HIV coinfection, this study aimed to analyze the 
social and health services contexts that are associated 
with TB/HIV coinfection in the state of São Paulo, 
which is the most populous in Brazil, housing about 
45.5 million inhabitants, 21.8% of the country. 

 
Methodology 

This ecological study was conducted in 645 cities 
of the state of São Paulo, Brazil. 

The country has a Unique Health System (SUS), 
which is public and universal to the entire Brazilian 
population, offering promotion, prevention and 
rehabilitation actions. Regarding TB and HIV, care for 
both conditions is done exclusively by SUS, from 
prevention and diagnosis to treatment, a fact that can 
help their control.  

The study population consisted of new cases 
(incidents) of TB/HIV coinfection among residents of 
the state reported in the TB-WEB (TB Case Reporting 
and Monitoring System) between 2010 and 2015. 
Prisoners and people that presented change of diagnosis 
and/or transfer to another state were excluded. The 

Table 1. Social and service variables and indicators that affect 
TB/HIV coinfection in the state of São Paulo. 

Variables/indicators Source 
Number of TB/HIV co-infection cases 
(according to covariates) 

TB-WEB 
(2010-2015) 

 Proportion of treatment defaults (according 
to covariates) 
Proportion of deaths (according to 
covariates) 
Proportion of cases diagnosed by active case 
finding (according to covariates) 
Proportion of cases diagnosed by outpatient 
demand (according to covariates) 
Proportion of cases diagnosed after death 
(according to covariates) 
Proportion of cases diagnosed during 
hospitalization or in urgency and emergency 
units (according to covariates) 
Proportion of sputum smear microscopy 
tests performed (according to covariates) 
Proportion of sputum culture tests performed 
(according to covariates) 
Proportion of sensitivity tests performed 
(according to covariates) 
Proportion of cases with directly observed 
treatment (according to covariates) 
Presence of prison units in the cities SAP (2019) 
Degree of urbanization of the cities IBGE (2010) 
Demographic density of the cities 
Municipal Human Development Index 
Service Level by Water Supply Service 
Service Level by Sewerage Treatment 
Service 
Service Level by Garbage Collection  
Gross Domestic Product (GDP) 
Percentage of population with monthly 
nominal per capita income of ¼ to ½ 
minimum wage 
Percentage of population with monthly 
nominal per capita income of up to ¼ 
minimum wage 
Gini Index 
Mean coverage of the Bolsa Família welfare 
program by city 

CADÚNICO 
/ IBGE 

(2010-2015) 
Mean coverage of primary care by city  SIAB / 

IBGE 
(2010-2015) 

Mean coverage of the Family Health 
Strategy by city 
Mean health expenditure per inhabitant SEADE / 

IBGE 
(2010-2013) 

Mean number of nurses per thousand 
inhabitants 
Mean number of doctors per thousand 
inhabitants 
Mean number of nursing technicians and 
nursing aides per thousand inhabitants 

TB-WEB – São Paulo state information system for TB notification; SAP 
– Penitentiary Administration Office; IBGE – Brazilian Institute of 
Geography and Statistics; CADÚNICO – Federal Government Unique 
Register; SIAB – Primary Health Care Information System; SEADE - 
Statewise System for Data Analysis. 
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variables and indicators used in the study were collected 
from secondary sources, as presented in Table 1, and 
organized in databases according to the number of 
TB/HIV coinfection cases by city and considering the 
covariates gender, age (≤ 14 years; 15 to 59 years; ≥ 60 
years) and year of diagnosis (2010 to 2015).  

To identify the factors associated with the 
occurrence of TB/HIV coinfection cases, the 
Generalized additive models for location, scale and 
shape were used. The GAMLSS approach is especially 
suited for statistical modeling of response variables that 
are over dispersed or exhibit heterogeneity, such as the 
large number of distribution families available for 
modeling [13]. 

These analyses considered only the cities of São 
Paulo state that had at least one case of the disease, with 
those presenting absence of the event being excluded. 
In order to identify which distribution family would 
best fit the TB/HIV coinfection occurrence data, the 
“fitDistr” function of the GAMLSS package was used 
[14]. Additionally, the corresponding zero-truncated 
count distributions were included, given the absence of 
these values in the sample data. The best distribution 
model, which was the truncated Waring, was defined 
from the lowest Akaike information criterion (AIC) 
value [15]. 

The study was approved by the Research Ethics 
Committee (CEP) of the University of São Paulo at 
Ribeirão Preto College of Nursing (CAAE Process: 
54341216.9.0000.5393). 

 

Results 
A total of 10,389 TB/HIV coinfection cases were 

found between 2010 and 2015 in the state, with 7,479 
(72%) males and 9,980 (96.1%) aged 14 to 59 years.  

The age groups of 60 years and over and 14 years 
and under presented a negative association with 
coinfection. In contrast, a positive association was 
identified between coinfection and the male gender; 
percentage of TB diagnoses after death; percentage of 
treatment default; Gini Coefficient; Municipal Human 
Development Index (MHDI); mean number of nurses 
per thousand inhabitants; greater coverage of the 
Family Health Strategy (FHS) and having a prison unit 
in the city. The final model presented an AIC of 
5573.291, that is, a value lower than that identified in 
the null model with truncated Waring, indicating that 
the variables included allowed a better explanation of 
the mean and variance of the dependent variable (Table 
2). 

We performed the diagnosis of the final model, 
which showed a good fitness to the data, explaining the 
occurrence of coinfection cases in an ecological 
spectrum of analyzes. 

 
Discussion 

The results of the study corroborate the literature, 
which shows the prevalence of TB/HIV coinfection 
cases in male individuals. Males are more likely to 
develop TB as that they are often less concerned with 
their own health than women [16] and present higher 
indices of alcohol and drug abuse [17]. With the 
exception of sex workers, the people that make up the 

Table 2. Explanatory model for the social and service indicators that affect TB/HIV coinfection in the state of São Paulo, Brazil (2010-
2015). 

Variable Coefficient P value 
Mean (μ)   
Age ≥ 60 years -1.78 < 0.01* 
Age ≤ 14 years -2.66 < 0.01* 
Male 0.53 < 0.01* 
Percentage of cases diagnosed after death 10.11 < 0.01* 
Percentage of supervised treatment -0.08 0.48 
Percentage of dropouts 8.86 < 0.01* 
Gini Index 10.15 < 0.01* 
Mean number of nurses (per thousand inhabitants) 0.27 < 0.01* 
Municipal Human Development Index 9.76 < 0.01* 
Family Health Strategy coverage 0.01 < 0.01* 
Municipality with prison unit (categorical) 0.19 0.04* 
Primary Care Coverage -0.01 0.09 
Mean number of nursing technicians and nursing aides (per thousand inhabitants) 0.01 0.65 
Variance (σ)   
Percentage of dropouts 18.96 < 0.01* 
Percentage of cases diagnosed after death 18.99 < 0.01* 

*Statistically significant (p < 0.05); Akaike Information Criterion value: 5,573.29. 



Terenciani Campoy et al. – TB/HIV - social and health services context    J Infect Dev Ctries 2020; 14(10):1185-1190. 

1188 

largest contingent of key populations for HIV infection, 
include: men who have sex with men; transgender 
people; people who use injecting drugs; and prisoners 
[18]. Therefore, as males are predominant in these 
groups, they are often more vulnerable to both TB and 
HIV. 

Coinfection has been found to predominantly affect 
young adults, the age group with the highest exposure 
and vulnerability to both conditions [19,20]. Groups of 
individuals older than 60 years and younger than 15 
years presented a protective association for coinfection, 
which may be related to the lower frequency of these 
diseases in these age groups. 

Regarding operational indicators, there was an 
association between TB/HIV and the diagnosis of TB 
after death, demonstrating that health services may not 
be diagnosing TB cases in a timely manner and possibly 
are not active case finding for respiratory symptoms 
among individuals with HIV. These difficulties have 
also been reported in previous studies [21,22], 
demonstrating the need for efforts by local health 
systems and policy makers to place the control of both 
diseases on the priority agenda of the services and 
cities.  

In this study, it was also found that the higher the 
treatment default rate in the city, the higher the 
occurrence of TB/HIV coinfection cases. Treatment 
default increases the risk of disease transmission, 
morbidity and mortality [23], as well as the cost of 
monitoring for these patients, decreasing the chances of 
cure and acting as a predictor for the development of 
resistant bacilli [24,25]. The reasons that lead TB/HIV 
coinfected patients to default TB treatment are based on 
unfavorable socioeconomic situations, adverse 
medication effects, drug use and low personal 
motivation, as well as factors related to health services 
such as poor infrastructure, limitations in the work 
process organizing and lack of access [26]. 
Accordingly, the need to perform actions aimed at 
promoting treatment adherence focused on directly 
observed therapy (DOT), reducing the side effects of 
medications and strengthening the search for missing 
patients is recognized [26]. 

Operational studies evaluating TB and HIV 
programs show the importance of identifying the 
challenges that underlie the provision of health services 
to treat both diseases. Proposing strategies for the 
timely diagnosis of cases as well as for monitoring and 
effective treatment are imperative [27-30]. Family 
Health Strategy coverage is considered a primary 
resource for improving the health of individuals in 
cities, as it can improve the access to health services for 

the population. With the decentralization of health 
actions and service restructuring, the FHS assumes an 
essential role in TB control, as it acts in the prevention, 
diagnosis and treatment of the disease [31,32]. As a 
result, it is believed that TB/HIV coinfection cases will 
be better detected in those municipalities with higher 
FHS coverage, which is also justified by the higher 
mean number of nurses. Studies indicate that the FHS 
nurses perform active case finding, contacts tracing, 
notification of cases, and DOT, among other actions 
[32-35]. 

The present study found an association between 
TB/HIV coinfection and higher MHDI, which was also 
found in another study [36]. In addition to better 
conditions of longevity, education and income, 
expressed in high levels of human development, it is 
believed that these cities have more structured networks 
of health services. Greater health service capacity may 
lead to higher numbers of diagnosed cases for both 
diseases studied. Furthermore, they are monitoring 
centers, attracting people from cities with lower MHDI 
for treatment [37]. 

These findings indicate a higher occurrence of 
TB/HIV coinfection among the cities with greater 
social inequality, which leads to situations of 
vulnerability in the population. This results in 
marginalization of the population in relation to the place 
of residence, difficulty in accessing health services and 
lack of social representation, which are aggravated by 
the precarious socioeconomic situation of the individual 
and the community [10]. Tuberculosis is known to 
reflect the precariousness of local social development 
policies and its permanence leads to the exhaustion of 
the productive capacity of the community. Cyclically, 
TB arises in poor communities and contributes to 
worsening the state of poverty, precisely because it 
affects its productive economic class [38]. These 
conditions, when associated with HIV, potentiate and 
make the individual even more vulnerable.  

Coinfection with TB/HIV is a socially complex 
disease and its elimination is not restricted to the health 
sector, but also depends on intersectoral management, 
improved quality of life, socioeconomic development, 
social inclusion policies, labor market qualification, 
improved housing conditions and greater access to 
health services [10,38]. Therefore, to achieve better 
outcomes, intervention structures that address TB and 
HIV should not only focus on the clinical aspects of the 
diseases, but should also integrate and improve the 
social determinants of the populations affected [39]. 

Another variable associated with the occurrence of 
TB/HIV coinfection was related to the presence of a 



Terenciani Campoy et al. – TB/HIV - social and health services context    J Infect Dev Ctries 2020; 14(10):1185-1190. 

1189 

prison unit in the cities. In these settings TB is known 
to have serious implications for the general health of the 
population [40], since transmission of the disease can 
occur through the contact of the prisoners with the 
community when released or in open or semi-open 
regimes, as well as when they come into contact with 
prison staff and visitors [41]. This situation will only 
change when prisoners are offered decent conditions of 
incarceration and access to health, as provided for in 
international and national laws [42]. 

The main limitations of this study relate to a 
possible information bias, since data from secondary 
sources were used. Although the ecological approach 
was an adequate method for the study, it has limitations 
due to its design, not allowing generalizations for other 
populations and contexts. 

 
Conclusion 

The study advances the knowledge regarding the 
occurrence of TB/HIV coinfection and its associated 
factors in cities of São Paulo state, since we consider 
their social and health services context. It was possible 
to identify the main obstacles that the cities of the state 
face to control both diseases, supporting the 
recommendations that health services needs to focus the 
care on people with the characteristics considered more 
vulnerable to the coinfection and on measures to 
improve the timely diagnosis and the treatment 
adherence. The study also highlights the importance of 
intersectoral actions to address social inequalities and 
ensure protection policies for the vulnerable population. 
Finally, this study can serve as a reference for the 
evaluation and monitoring processes of TB and 
HIV/AIDS Control Programs, providing evidence to 
support their management according to the complexity 
of their practices. 

 
 

References 
1. Brazil. Ministry of Health. Health Surveillance Secretariat. 

Department of Communicable Diseases Surveillance (2017) 
Tuberculosis-free Brazil: national plan for the end of 
tuberculosis as a public health problem. Brasília: Ministério da 
Saúde 52 p. [Article in Portuguese]. 

2. Joint United Nations Programme on HIV/AIDS (2015) 90-90-
90: an ambitious treatment target to contribute to the end of the 
AIDS epidemic. Genebra: UNAIDS 34p. [Article in 
Portuguese]. 

3. National Commission on Social Determinants of Health (2008) 
The social causes of health inequities in Brazil. Rio de Janeiro: 
Editora Fiocruz 2016p. [Article in Portuguese]. 

4. Lienhardt C, Cobelens FGJ (2011) Operational research for 
improved tuberculosis control: the scope, the needs and the 
way forward. Int J Tuberc Lung Dis 15: 6-13. 

5. Raviglione M, Marais B, Floyd K, Lonnroth K, Getahun H, 
Migliori GB, Harries AD, Nunn P, Lienhardt C, Graham S, 
Chakaya J, Weyer K, Cole S, Kaufmann SHE, Zumla A (2012) 
Scaling up interventions to achieve global tuberculosis control: 
progress and new developments. The Lancet 379: 1902-1913.  

6. Hurtado RM, Meressa D, Goldfeld AE (2018) Treatment of 
drug-resistant tuberculosis among people living with HIV. 
Curr Opin HIV AIDS 13: 478-485.  

7. Brazil. Ministry of Health. Health Surveillance Secretariat. 
Department of Communicable Diseases Surveillance (2019) 
Manual of Recommendations for tuberculosis control in Brazil. 
Brasília: Ministério da Saúde 364p. [Article in Portuguese]. 

8. Neves LAS, Castrighini CC, Reis RK, Canini SRMS, Gir E 
(2018) Social support and quality of life of people with 
tuberculosis/HIV. Enfermeria Global 17: 21-29.  

9. Wynne A, Richter S, Jhangri GS, Alibhai A, Rubaale T, Kipp 
W (2014) Tuberculosis and human immunodeficiency virus: 
exploring stigma in a community in western Uganda. AIDS 
Care 26: 940-946.  

10. Brunello MEF, Chiaravalloti Neto F, Arcêncio RA, Andrade 
RLP, Magnabosco GT, Villa TCS (2011) Areas of 
vulnerability to HIV/TB co-infection in Southeastern Brazil. 
Rev Saúde Pública 45: 556-563.  

11. Brazil. Ministry of Health. Health Surveillance Secretariat. 
TB-HIV co-infection in Brazil: epidemiological overview and 
collaborative activities – 2017 (2017) Brasília: Ministério da 
Saúde 16p. [Article in Portuguese] 

12. Atun RA, Lennox-Chhugani N, Drobniewski F, Samyshkin 
YA, Coker RJ (2004) A framework and toolkit for capturing 
the communicable disease programmes within health systems: 
tuberculosis control as an illustrative example. Eur J Public 
Health 14: 267-273. 

13. Stasinopoulos DM, Rigby RA (2007) Generalized additive 
models for location scale and shape (GAMLSS) in R. J Stat 
Softw 23: 1-46. 

14. Rigby RA, Stasinopoulos DM (2005) Generalized additive 
models for location, scale and shape. Appl Statist 54: 507-554.  

15. Akaike H (1974) A new look at the statistical model 
identification. IEEE Trans Automat Contr 19: 716-723.  

16. Hino P, TakahashiI RF, Bertolozzi MR, Egry EY (2012) 
Coinfection of tuberculosis/human immunodeficiency virus in 
an administrative district in the city of São Paulo. Acta Paul 
Enferm 25: 755-761.  

17. Marçôa R, Ribeiro AI, Zão I, Duarte R (2018) Tuberculosis and 
gender: factors influencing the risk of tuberculosis among men 
and women by age group. Pulmonol 24: 199-202.  

18. World Health Organization (2016) Consolidated guidelines on 
HIV prevention, diagnosis, treatment and care for key 
populations – 2016 update. Geneva: WHO 156 p. 

19. Pereira LFB, Soares DL, Silva TC, Sousa VEC, Caldas AJM 
(2018) Tuberculosis/HIV coinfection associated factors 
regarding the 2001-2011 timeframe. Rev Fun Care Online 10: 
1026-1031.  

20. Sousa AG, Fukushima M, Pereira TB, Tatsch JFS, Picanço 
MRA, Miranda Junior UJP (2013) Background of the social 
aspects of coinfection by TB/HIV infederal district. Rev Eletr 
Gestão Saúde 4: 1516-1529. [Article in Portuguese] 

21. Deery CB, Hanrahan CF, Selibas K, Bassett J, Sanne I, Van 
RA (2014) A home tracing program for contacts of people with 
tuberculosis or HIV and patients lost to care. Int J Tuberc Lung 
Dis 18: 534-540.  

22. Wysocki AD, Ponce MAZ, Scatolin BE, Andrade RLP, 
Vendramini SHF, Ruffino Netto A, Villa TCS (2013) Delay in 



Terenciani Campoy et al. – TB/HIV - social and health services context    J Infect Dev Ctries 2020; 14(10):1185-1190. 

1190 

seeking initial care for tuberculosis diagnosis. Rev Esc Enferm 
USP 47: 440-447.  

23. Grzybowski S, Enarson DA (1978) The fate of cases of 
pulmonary tuberculosis under various treatment programmes. 
Bull Int Union Tuberc 53: 70-75. 

24. Silva CC, Andrade MS, Cardoso MD (2013) Factors associated 
with tuberculosis treatment default in individuals monitored in 
health reference units of the city of Recife, Pernambuco State, 
Brazil, from 2005 to 2010. Epidemiol Serv Saúde 22: 77-85. 
[Article in Portuguese] 

25. Sá AMM, Santiago LA, Santos NVS, Monteiro NP, Pinto 
PHA, Lima AM, Iwasaka-Neder PL (2017) Reasons for 
treatment abandonment among tuberculosis patients. Rev Soc 
Bras Clin Med 15: 155-160. [Article in Portuguese] 

26. Rodrigues ILA, Monteiro LL, Pacheco RHB, Silva SED (2010) 
Abandonment of tuberculosis treatment among patinets co-
infected with TB/HIV. Rev Esc Enferm USP 44: 383-387.  

27. Trinh TT, Han DT, Bloss E, Le TH, Vu TT, Mai AH, Nguyen 
NV, Nguyen LT, Dinh SN, Whitehead S (2015) 
Implementation and evaluation of an isoniazid preventive 
therapy pilot program among HIV-infected patients in 
Vietnam, 2008-2010. Trans R Soc Trop Med Hyg 109: 653-
659. 

28. Linguissi LSG, Gwom LC, Nkenfou CN, Bates M, Petersen E, 
Zumla A, Ntoumi F (2017) Health systems in the Republic of 
Congo: challenges and opportunities for implementing 
tuberculosis and HIV collaborative service, research, and 
training activities. Int J Infect Dis 56: 62-67.  

29. Buck M, Dickson-Gomez J, Bodnar G (2017) Combination 
HIV prevention strategy implementation in El Salvador: 
perceived barriers and adaptations reported by outreach peer 
educators and supervisors. Glob Qual Nurs Res 4: 
2333393617703198.  

30. Arakawa T, Arcêncio RA, Scatolin BE, Scatena LM, Ruffino-
Netto A, Villa TCS (2011) Accessibility to tuberculosis 
treatment: assessment of health service performance. Rev 
Latino-Am Enfermagem 19: 994-1002.  

31. Santos TMMG, Nogueira LT, Arcêncio RA (2012) 
Professional practice of the Family Health Strategy in 
tuberculosis control. Acta Paul Enferm 25: 954-961.  

32. Barbosa BLFA, Lima EFA, Orlandi E, Lima RCD (2017) 
Tuberculosis control in primary care in Brazil. Rev Bras Pesq 
Saúde 19: 92-100. [Article in Portuguese] 

33. Brunello MEF, Simiele-Beck MF, Orfão NH, Wysocki AD, 
Magnabosco GT, Andrade RLP, Monroe AA, Beraldo AA, 
Villa TCS (2015) Nursing practices in the attention to a chronic 

condition (tuberculosis): analysis of secondary sources. Rev 
Gaúcha Enferm 36: 62-69.  

34. Souza KMJ, Sá LD, Silva LMC, Palha PF (2014) Nursing 
performance in the policy transfer of directly observed 
treatment of tuberculosis. Rev Esc Enferm USP 48: 874-882.  

35. Maciel ELN, Guidoni LM, Brioshi AP, Prado TND, Fregona 
G, Hadad DJ, Molino LP, Palaci M, Johnson JL, Dietze R 
(2010) Household members and health care workers as 
supervisors of tuberculosis treatment. Rev Saude Publica 44: 
339-343.  

36. Rodrigues-Júnior AL, Ruffino-Netto A, Castilho EA (2014) 
Spatial distribution of the human development index, HIV 
infection and AIDS-Tuberculosis comorbidity: Brazil, 1982 – 
2007. Rev Bras Epidemiol 17 Suppl 2: 204-215.  

37. Arakawa T, Magnabosco GT, Andrade RLP, Brunello MEF, 
Monroe AA, Ruffino-Netto A, Scatena LM, Villa TCS (2017) 
Tuberculosis control program in the municipal context: 
performance evaluation. Rev Saúde Pública 51: 23.  

38. Benatar SR, Upshur R (2010) Tuberculosis and poverty: what 
could (and should) be done? Int J Tuberc Lung Dis 14: 1215-
1221.  

39. Gesesew H, Tsehaineh B, Massa C, Tesfay A, Kahsay H, 
Mwanri L (2016) The role of social determinants on 
tuberculosis/HIV co-infection mortality in southwest Ethiopia: 
a retrospective cohort study. BMC Res Notes 9: 89.  

40. Coninx R, Maher D, Reyes H, Grzamska M (2000) 
Tuberculosis in prisons in countries with high prevalence. BMJ 
320: 440-442.  

41. Sacchi FP, Praça RM, Tatara MB, Simonsen V, Ferrazoli L, 
Croda MG, Suffys PN, Ko AI, Andrews JR, Croda J (2015) 
Prisons as reservoir for community transmission of 
tuberculosis, Brazil. Emerg Infect Dis 21: 452-455.  

42. Sanchez A, Larouze B (2016) Tuberculosis control in prisons, 
from research to action: the Rio de Janeiro, Brazil, experience. 
Ciênc Saúde Coletiva 21: 2071-2080. 

 
Corresponding author 
Professor Ricardo Alexandre Arcêncio, PhD 
Av.: Bandeirantes, 3900 
Campus Universitário, Ribeirão Preto, SP, Brazil 
CEP – 14026-040 
Tel: +55(16)3315-4408 
Email: ricardo@eerp.usp.br 
 
Conflict of interests: No conflict of interests is declared.

 


	Introduction
	Methodology
	Results
	Discussion
	Conclusion
	References

