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a b s t r a c t 

Objective: To analyze the profile of immigrants with tuberculosis (TB) and to identify the associated vulnerability 

characteristics. 

Methods: A cross-sectional study which used TB-WEB data from cases residing in São Paulo in 2016 (203 immi- 

grants and 6,069 non-immigrants). The variables were analyzed using prevalence ratio and confidence intervals. 

Results: Among the immigrant cases, 67% were Bolivians. When compared to non-immigrants, immigrants were 

younger and frequently indigenous or presenting yellow ethnicity. They were also associated with a higher ed- 

ucation level. We observed less immigrants having extrapulmonary TB and comorbidities, such as HIV/AIDS, 

diabetes mellitus, or drug use. Compared to cured cases, immigrants were not associated with treatment default 

and death, but they were associated with transfer to another state/country. 

Conclusions: Younger individuals and higher education levels were identified among immigrants, as well as a 

lower occurrence of comorbidities and drug use. It is believed that these results have led immigrants to more 

favorable outcomes of TB treatment. 
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. Introduction 

The scenario of migrations reflects a crisis in demographic regulation

mong countries, making space for a new migration modality, which in-

lusively involves Brazil. South-South migratory flow accounts for 36%

f all world migratory flow ( World Health Organization 2017 ), emerg-

ng because of many restrictions imposed in the South-North direction. 

Movements in Latin America are examples of this concept, from the

Free Movement Agreement ” of MERCOSUL ( United Nations, Depart-

ent of Economic and Social Affairs 2016 ), which allows the free circu-

ation of citizens from countries belonging to the block. 

The movement process and migrants’ new life conditions have

 great influence over their health. Therefore, individuals infected

y Mycobacterium tuberculosis may face determinants throughout their

ourse or establishment in the destination country, which makes

hem vulnerable to developing the active infection of tuberculosis

TB) ( Ruffino-Netto, 2002 ; Dhavan et al., 2017 ; Garbete and Antunes,

997 ). 

The immigrant population, especially those in an unregulated sit-

ation, are those who tend to take on the worst jobs ( Fernandez and

rtega, 2008 ; Garc ı a et al., 2009 ), have the worst housing conditions
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 López Salinas and Teixeira, 2020 ; Tasleem et al., 2020 ) and face more

arriers to access health services due to language and not having a valid

dentification document ( Garc ı a et al., 2009 ). These barriers comprise a

ack of information about how to use health services, financial problems,

ultural differences, and others ( Kalich et al., 2016 ). 

In countries with low TB incidence, the groups of immigrants com-

ng from other countries have higher disease incidence coefficients than

he autochthonous population ( Schneeberger et al., 2010 ; Heldal et al.,

008 ; Kik et al., 2011 ). However, this relationship has been poorly ad-

ressed in countries with high TB incidence ( Pescarini et al., 2017 ). 

As a result of the universalization of the Health Unified System (SUS)

n Brazil, every immigrant whether being legal or not has the right to re-

eive proper healthcare ( Pescarini et al., 2017 ; Aguiar and Mota, 2014 ),

hich is extended to TB prevention and treatment. 

The municipality of São Paulo (MSP) registered 385,120 immigrants

n the National Registration System for Foreigners (SINCRE) of the De-

artment of the Federal Police (DPF) in 2016, corresponding to 32%

f all immigrants registered in Brazil and 3.2% of the city’s population

 São Paulo Cosmópolis, organizador 2017 ). The city is therefore identi-

ed as an attraction pole for this group of individuals, mainly because

hey look for new job opportunities. 
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Table 1 

Distribution of tuberculosis cases between immigrants and non-immigrants living in the city of São Paulo and reported on 

TB-WEB, according to sociodemographic variables, 2016. 

Variables Immigrants 

N = 203 

n (%) 

Non-immigrants 

N = 6069 

n (%) 

PR (CI 95%) 

Sex Male 137 (67.4) 4.063 (66.9) 1 

Female 66 (33.5) 2.006 (33.0) 0.98(0.73–1.30) 

Ethnicity ∗ Black 26 (13.7) 802 (14.3) 1.00(0.65–1.56) 

Caucasian 35 (18.4) 2.345 (41.8) 0.47(0.32–0.70) 

Indigenous 31 (16.3) 23 (0.4) 18.38(13.37–25.26) 

Brown 77 (40.5) 2.388 (42.6) 1 

Yellow 21 (11.1) 54 (1.0) 8.96(5.86–13.70) 

Education ∗ None to 3 years 14(9.4) 683 (14.2) 0.94(0.51–1.75) 

4 to 7 years 34 (22.8) 1565 (32.6) 1 

8 to 11 years 69 (46.3) 1890 (39.4) 1.66(1.10–2.48) 

12 or more years 32 (21.5) 664 (13.8) 2.16(1.35–3.48) 

∗ Invalid responses (blank/ignored) of these variables were not considered for the analyses, therefore, the sample size in 

these analyzes did not correspond to the total population included in the study. 
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A search for studies on immigrants with TB in Brazil was con-

ucted in the LILACS, Scopus, and Pubmed databases and found seven

anuscripts published in the period from 2008 to 2018. 

Most studies in this search reported a predominance of Bolivians with

B ( Aguiar and Mota, 2014 ; Martinez et al., 2012 ; Goldberg, 2013 ), in

ddition to analyzing the vulnerability of immigrants who face barriers

gainst access to health services ( Aguiar and Mota, 2014 ; Martinez et al.,

012 ; Steffens and Martins, 2016 ; Silveira et al., 2016 ) and precar-

ous life and work conditions in their establishment in the country

 Pescarini et al., 2017 ; Goldberg, 2013 ; Steffens and Martins, 2016 )

hich has led them to develop the most active form of TB. All of the

tudies ( Pescarini et al., 2017 ; Aguiar and Mota, 2014 ; Martinez et al.,

012 ; Goldberg, 2013 ; Steffens and Martins, 2016 ; Silveira et al., 2016 ;

into et al., 2018 ) were carried out in the MSP and three manuscripts

 Pescarini et al., 2017 ; Goldberg, 2013 ; Pinto et al., 2018 ) addressed TB

pidemiological aspects in immigrants. 

Therefore, this study aims to analyze the profile and the characteris-

ics of vulnerability associated with the disease-affected immigrants in

he largest and most populous city in Brazil (São Paulo). 

. Methods 

This is a cross-sectional study performed through secondary data

ollection. The study population consisted of the total number of TB

ases in immigrants (203) and non-immigrants (6069), residing in MSP

nd notified on the TB-WEB database during the year 2016. Cases

ith diagnostic change as a treatment outcome were excluded from the

tudy. 

The data were obtained through the TB-WEB database and included

he following - Variable of main interest: nationality; Exposure variables:

ociodemographic variables (age; gender; ethnicity; schooling); Clinical

ariables (case type; clinical form; associated diseases); Diagnostic and

reatment variables (rapid molecular test; sputum smear microscopy;

icroscopy of other material; sputum culture; culture of other material;

hest x-ray; other x-ray; anti-HIV and Directly Observed Treatment). 

The Mann-Whitney test was used to test the difference in age be-

ween immigrants and non-immigrants, since the variable did not meet

he assumption of homoscedasticity by Levene’s test. 

We calculated the prevalence ratio (PR) and the 95% confidence in-

erval (95% CI) to identify the characteristics of vulnerability associated

ith the immigrants affected by TB. This calculation was also used to

stimate the probability of immigrants to become sick and to default

reatment, death and transfer to another state/country. 

The study was approved by the Ethics Committee on Research of the

linical Hospital of the Ribeirão Preto Medical School, in accordance

ith protocol no. 2.947.095. 
2 
. Results 

A total of 203 immigrants reported with TB in the MSP presented

4 different nationalities, with a greater (137 - 67%) concentration of

olivians. This number is about ten times higher than Haitians, who

ccounted for the second highest number of cases (11 – 5.4%). 

The other countries that immigrants with TB came from were: Peru

9 – 4.4%), China (8 – 3.9%), South Africa and Japan (5 – 2.5%

ach), Angola, Congo and Thailand (3 – 1.5% each), Germany, United

tates, Greece and Nigeria (2 – 1% each), Colombia, South Korea, Cuba,

cuador, Spain, France, Ghana, Guinea-Bissau, Paraguay, Portugal and

ominican Republic (1 – 0.5% each). 

The PR of 1.09 [95% CI - 0.94;1.25] indicated similar probabilities of

ickness for both groups of immigrants and non-immigrants. According

o this study, mean age of TB cases in immigrants was 32.8 ( ± 15.7) years

nd 39.2 ( ± 16.8) years in non-immigrants ( p < 0.0001). 

Compared to non-immigrants, we found less immigrants among cau-

asian people (PR 0.47 [95% CI - 0.32;0.70]) and more among indige-

ous (PR 18.38 [95% CI – 13–37; 25.26]) and people who presented

ellow ethnicity (PR 8.96 [95% CI – 5.86; 13.70]). Immigrants were

lso associated with a higher education level (8 to 11 years of educa-

ion - PR 1.66 [95% CI – 1.10; 2.48] and 12 years or more - PR 2.16

95% CI – 1.35; 3.48]) ( Table 1 ). 

We observed less immigrants among patients with extrapulmonary

B (PR 0.59 [95% CI - 0.38–0.92]) and presenting associated diseases

PR 0.32 [95% CI - 0.25;0.42]), such as AIDS (PR 0.44 [95% CI -

.24;0.81]), diabetes mellitus (PR 0.21 [95% CI - 0.07;0.66]), or drug

se (PR 0.20 [95% CI - 0.10;0.40]) ( Table 2 ). 

Table 3 shows less immigrants among patients with positive result

or microscopy of other material other than sputum (PR 0.20 [95% CI

 0.06;0.69]), and with a positive HIV-test result (PR 0.40 [95% CI -

.22;0.74]) – Table 3 . 

The cure rate among immigrants and non-immigrants was 68.4%

nd 70.9%, treatment default 17.2% and 16.7%, death 4.8% and 9.8%,

ransfer to another state/country 5.9% and 0.8%, and other outcomes

.3% and 1.6%, respectively. In comparison with being cured, immi-

rants were not associated to treatment default (PR 1.05 [95% CI -

.78–1.43]) or to death (PR 0.55 [95% CI - 0.30–1.00]), but they were

ssociated with transfer to another state/country (PR 6.53 [95% CI –

.56–11.96]). 

. Discussion 

It is known that there is slowness between visa application and is-

ue, thus, immigrants may face a situation of vulnerability to disease de-

elopment, especially if they came from high burden TB countries and
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Table 2 

Distribution of tuberculosis cases between immigrants and non-immigrants living in the city of São Paulo and reported on TB-WEB, 

according to clinical variables, 2016. 

Variables Immigrants 

N = 203 

n (%) 

Non-immigrants 

N = 6069 

n (%) 

PR (CI 95%) 

Case type New case 180 (88.7) 5002 (82.4) 1 

Relapse 10 (4.9) 449 (7.4) 0.63(0.33–1.18) 

Retreatment 13 (6.4) 618 (10.2) 0.59(0.34–1.04) 

Clinical form Pulmonary 171 (84.2) 4773 (78.6) 1 

Extrapulmonary 21 (10.3) 1013 (16.7) 0.59(0.38–0.92) 

Pulmonary + Extrapulmonary 11 (5.4) 283 (4.7) 1.08(0.59–1.97) 

Associated diseases Yes 86 (42.3) 4274 (70.4) 0.32(0.25–0.42) 

No 117 (57.6) 1795 (29.5) 1 

AIDS Yes 11 (5.4) 706 (11.6) 0.44(0.24–0.81) 

No 192 (94.5) 5363 (88.3) 1 

Diabetes Mellitus Yes 3 (1.4) 412 (6.7) 0.21(0.07–0.66) 

No 200 (98.5) 5657 (93.2) 1 

Mental disorder Yes 1 (0.4) 100 (1.6) 0.30(0.04–2.14) 

No 202 (99.5) 5969 (98.3) 1 

Drug use Yes 8 (3.9) 1060 (17.4) 0.20(0.10–0.40) 

No 195 (96.0) 5009 (82.5) 1 

Table 3 

Distribution of tuberculosis cases between immigrants and non-immigrants living in the city of São Paulo and reported on TB-WEB, according 

to diagnostic and treatment variables, 2016. 

Variables Immigrants 

N = 203 

n (%) 

Non-Immigrants 

N = 6069 

n (%) 

PR (CI 95%) 

Rapid Molecular Test ∗ Rifampicin-sensitive Mtb 80 (39.4) 1746 (28.7) 1.14(0.67–1.93) 

Rifampicin-resistant Mtb 1 (0.4) 60 (0.9) 0.43(0.06–3.16) 

Mtb with indeterminate resistance 0 (0.0) 13 (0.2) 0.90(0.06–14.30) 

Not detected Mtb 16 (7.8) 400 (6.5) 1 

Sputum Smear Microscopy ∗ Positive 79 (38.9) 2478 (40.8) 0.85(0.61–1.17) 

Negative 65 (32.0) 1717 (25.8) 1 

Microscopy of other material ∗ Positive 12 (5.9) 5050 (8.3) 0.20(0.06–0.69) 

Negative 3 (1.4) 245 (4.0) 1 

Sputum Culture ∗ Positive 108 (53.2) 2318 (38.1) 1.13(0.76–1.69) 

Negative 29 (14.2) 709 (11.6) 1 

Culture of other Material ∗ Positive 5 (2.4) 325 (5.3) 0.83(0.24–2.85) 

Negative 5 (2.4) 270 (2.4) 1 

Chest X-ray ∗ Suspected tuberculosis 142 (69.9) 4193 (69.0) 1.52(0.75–3.07) 

Normal 8 (3.9) 363 (5.9) 1 

Other disease 5 (2.4) 104 (1.7) 2.13(0.71–6.37) 

Other X-ray ∗ Suspected tuberculosis 4 (1.9) 118 (1.9) 0.23(0.03–1.79) 

Normal 1 (0.4) 6 (0.1) 1 

Other disease 1 (0.4) 38 (0.6) 0.18(0.01–2.55) 

Anti-HIV ∗ Positive 11 (5.4) 751 (12.3) 0.40(0.22–0.74) 

Negative 170 (83.7) 4569 (75.2) 1 

Directly Observed Treatment ∗∗ No 50 (24.6) 1654 (27.2) 0.85(0.62–1.16) 

Yes 145 (71.4) 4041 (66.6) 1 

∗ Exams not performed or with invalid responses (blank/ignored) or results were not considered for the analyses, therefore, the sample 

size in these analyzes did not correspond to the total population included in the study. 
∗∗ Invalid responses (blank/ignored) of these variables were not considered for the analyses, therefore, the sample size in these analyzes 

did not correspond to the total population included in the study.Mtb – Mycobacterium tuberculosis. 
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ave already been infected by the bacillus ( Heldal et al., 2008 ; Van der

erf and Lönnroth, 2014 ; Rennert-May et al., 2016 ; Tsang et al., 2017 ).

olivia, Peru, Haiti, and China presented higher coefficients of TB inci-

ence in 2017 than Brazil with 111, 166, 181 and 63 per 100 thousand

nhabitants, respectively ( World Health Organization 2018 ). 

Despite this, the probability of sickness was similar in both groups of

mmigrants and non-immigrants, possibly due to the fact that Brazilians

ace social disparities which does not differ them from foreigners who

ome to the country to search for a job opportunity. 

It is important to emphasize that this search happens worldwide and

s made by a young population who migrates into neighboring countries

ithout their parents or caregivers, but with the support of a migration

etwork which charges high fees to formalize the migration or facilitates

n illegal one, as well as access to local employment ( Huijsmans, 2015 ).
3 
In this study, TB affected immigrants and non-immigrants in a similar

ay when we consider their sex and we can see a larger proportion of

ales diagnosed with the disease in both evaluated groups. 

This result arises the hypothesis that the social construction of gen-

er increases the risk of developing the disease in males ( Slama et al.,

007 ; Lönnroth et al., 2008 ), since they present more risk behaviors,

uch as underuse of health services, alcohol and drug consumption

nd high-exposure behaviors which can lead to infect them with HIV

 Chikovore et al., 2020 ). 

Bolivia is considered a multiethnic and multicultural country, where

4% of the population is indigenous and 15% mestiza ( Silva, 2005 ). Con-

idering that Bolivians accounted for 67% of TB cases in 2016, it is not

 surprise to find more immigrants among indigenous ethnicity and yel-

ow people and less immigrants with caucasian ethnicity. 
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The index of immigrants with higher education levels arriving to

razil is about 26% ( Kapa, 2018 ) higher than the autochthonous pop-

lation. Therefore, it is entirely justifiable to identify more people who

resent a higher education level among immigrants. 

However, immigrants are exposed to precarious work conditions

hich may arise from communication constraints due to different lan-

uages and lack of the documentation required to get a formal job

 Sterud et al., 2018 ). Furthermore, we also have to mention the eco-

omic crisis that affected Brazil before the study period, increasing the

nemployment rates and decreasing foreign investments in the country

 Villen et al., 2017 ). 

The study identified less immigrants among those who have extra-

ulmonary TB, as well as with positive-microscopy of materials other

han sputum. It is known that extrapulmonary TB occurs with in-

reased frequency in persons with underlying immunodeficiency caused

y other health conditions such as HIV/AIDS and diabetes mellitus,

hich were more prevalent in Brazilian natives ( Barreto-Duarte et al.,

020 ). 

In turn, we verified less immigrants among those people with AIDS

nd a positive anti-HIV test. Brazil was considered by the World Health

rganization (WHO) on the list countries with high burden of TB/HIV

onfection in 2016 ( World Health Organization 2018 ), while Bolivia

as not a country with high HIV incidence ( Martinez et al., 2012 ;

oint United Nations Programme on HIV/AIDS (UNAIDS) 2018 ). Hy-

othetically, if there were a larger number of cases from African and

sian countries, the study results could be different from those which

e found ( Zammarchi et al., 2014 ). 

Martinez et al. ( Martinez et al., 2012 ) also found less immi-

rants with diabetes mellitus. Although studies report that patients

ith this disease have greater probability of becoming sick from TB

 Beraldo et al., 2021 ; Demlow et al., 2015 ), such contrariness may

e justified by the younger age of the immigrant population ana-

yzed in this study and since an association between TB and diabetes

s more frequently found in the age range between 50 and 69 years

 Suwanpimolkul et al., 2014 ). 

Although immigrants were not associated with mental disorders, a

tudy shows some situations that affect their mental well-being: precar-

ous immigration status, employment discrimination, social isolation,

ocioeconomic pressures, sociocultural stress, and lack of appropriate

ental health supports ( Alaazi et al., 2021 ). Such disorders include drug

onsumption, which was less frequent among immigrants when com-

ared to the native people in this study and others ( Paulino et al., 2016 ;

or et al., 2013 ). 

The higher frequency of immigrants with transference to another

tate/country is justified since they are constantly moving, even within

he same city. However, treatment default is similar and proportionally

igh among immigrants and non-immigrants, showing the necessity of

mproving the access to Directly Observed Treatment or another strategy

o monitor treatment compliance and moving homes. 

We further have to mention the importance of “Immigrant Primary

are ” in Sao Paulo created in order to address the barriers to immigrants

o access the health services and which inclusively hire Bolivians to be

ts community health workers ( Losco and Gemma, 2019 ). 

Upon this reality, it is evident that the health system of MSP was

apable of acting in detecting and treating immigrants affected by TB

n the midst of several limitations such as communication constraints

ecause of the language, perception of symptoms, and the stigma of

he disease. It is important to highlight that the MSP had developed

trategies to overcome these limitations and to provide measures for TB

ontrol in the Latin-American community ( Steffens and Martins, 2016 ).

Although the authors recognize some limitations in this study, it may

ontribute to the production of knowledge concerning TB in immigrants.

he limitations include: possible information bias given the use of sec-

ndary data, as they are likely of sub notification; many (393) notified

ases in TB-WEB database were excluded from the study because the

nationality ” was not fulfilled. 
4 
The main strength of the article is the approach of the migration in

he largest city of Brazil. However, more studies are needed, especially

hose with a cohort design. 

. Conclusion 

It was possible to identify that TB prevalence in non-immigrants does

ot seem to differ from the prevalence in immigrants; however, it is im-

ortant to consider the possibility of having sub-notified cases. Among

he identified immigrants, natives from Bolivia, indigenous and people

ith yellow ethnicity were the most frequent. 

In addition, it was possible to identify younger individuals with

igher education levels among immigrants, as well as lower occurrence

f extrapulmonary TB and comorbidities such as AIDS, diabetes melli-

us or drug use. We believe that these results led immigrants with TB to

e less vulnerable to unfavorable treatment outcomes; moreover, it is

 reflex of the strategies employed in the city in providing care to this

opulation. 

By virtue of these results, it seems that immigrants are more exposed

o elements of social vulnerability than individual and programmatic

ulnerability, as according to the literature, Bolivians are more exposed

o precarious life and work conditions. Although there might be bias

n the study, our research enables to construct hypotheses and lead the

ay to new research studies involving migration and TB in developing

ountries like Brazil. 
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