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Abstract 
Objective: To evaluate the impact of catastrophic costs on unfavorable tuberculosis treatment outcomes. Methods: This 

was a prospective cohort study, conducted in five Brazilian state capitals (Manaus, Recife, Vitória, Campo Grande and Porto 
Alegre) from June 2016 to July 2018. Logistic regression was used to calculate the odds ratio (OR) and 95% confidence intervals 
(95%CI). Results: Of the 350 participants, 310 were included, of whom 30 presented unfavorable outcomes. Catastrophic cost 
(OR=2.53 -95% CI 1.13;5.67) and divorce (OR=5.29 -95% CI 1.39;20.05) increased the chances of unfavorable outcomes. 
Conclusion: Financial difficulties during tuberculosis treatment may impair its outcome. Catastrophic cost and divorce were 
determining factors for treatment outcomes.
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Introduction

Tuberculosis (TB) is an infectious disease with a 
strong social determinant, closely linked to poverty, 
with an important socioeconomic impact.1-6 In 2015, 
the World Health Organization (WHO) estimated about 
10.4 million new cases and 1.4 million deaths due to 
TB worldwide. In 2016, there were 11.4 million new 
cases and 1.6 million deaths in developing countries.7 
Spending on disease prevention, diagnosis and 
treatment reached $ 6.6 billion in 2015, exceeding 
the amount of $ 6.2 billion spent in 2014.8 Currently, 
estimates for financing TB control in the 129 low- 
and- middle-income countries monitored by the global 
plan to end TB have been increasing and, for the five-
year period 2018-2022, $ 60 billion are expected, 
averaging $12 billion annually.9

Brazil ranks 30th in the list of countries with the 
highest TB burden.9 Approximately 80,000 cases are 
reported every year, in the country; in 2019, there were 
73,864 incident cases.10 Among the factors that most 
contributed to this scenario were poverty and high 
population density in urban centers.11

WHO end TB strategy aims to end global TB 
epidemic by 2035.12 The new strategy has defined 
three high level indicators to facilitate progress 
focusing on controlling the disease to end TB. One 
of these goals ensure that no family is burdened with 
catastrophic costs due to TB.13.14

The Brazilian National Health System (SUS) provides 
universal and free treatment for TB,15 however, 
health seeking, diagnosis and follow-up during 
treatment represent expenses that may lead to losses 
and worsening of economic and financial situation, 
resulting in the impoverishment of many families.16

The total costs that people with TB have faced 
include direct payment (e.g. drugs, hospitalization 
and medical services, medical tests and transportation. 
Indirect costs include, mainly, loss of income 

because of incapacity for work due to illness. Direct 
and indirect costs may occur before and after TB 
diagnosis, and affect both sick individuals and other 
family members who provide care and support.13 In 
addition to direct and/or indirect costs, residents of 
TB-affected households may feel obliged to use their 
savings and/or borrow money.13

Studies concerning TB-affected household costs 
have already been conducted in other countries.1-3,16-18 

In Brazil, there are few surveys on TB-related costs, 
usually focused on a city or a state.19-21

This study aimed to evaluate the economic impact 
on family level and social sequels observed, from TB 
diagnosis and treatment, in Brazil.

Methods

This was a prospective cohort study on data 
collected through face-to-face interviews and 
evaluation of case closure reported on the Notifiable 
Diseases Information System (Sinan).

The research was conducted in five Brazilian state 
capitals - Manaus, state of Amazonas (AM); Recife, state 
of Pernambuco (PE); Vitória, state of Espírito Santos 
(ES); Campo Grande, state of Mato Grosso do Sul (MS); 
and Porto Alegre, state of Rio Grande do Sul (RS). Data 
were collected in 14 health centers distributed among 
the five regions of the country, from June 2016 to July 
2018. The selected health centers provide treatment for 
tuberculosis according to the guidelines established by 
the General Coordination for Surveillance of Chronic 
Conditions and Respiratory Transmitted Diseases 
(CGDR) of the Ministry of Health.

The sample analyzed was comprised of individuals 
diagnosed with tuberculosis, 18 years of age 
and older, undergoing treatment for at least one 
month with basic regimen (rifampicin, isoniazid, 
pyrazinamide and ethambutol for two months, and 
rifampicin and isoniazid for another four months). 
The first follow-up was conducted through interviews 
with individuals undergoing TB treatment at the 
selected health centers, on free demand, that is: those 
who agreed to be interviewed were included in the 
research as participants. In the second follow-up, the 
evaluation of the treatment outcome data described 
in the epigraph, made available by the municipal 
surveillance coordination offices, was performed as 
TB cases were closed.

No patient or their household should 
face catastrophic total costs due to TB, 
exceeding a given threshold
(e.g. 20%) of the household’s
annual income, according to the
World Health Organization.
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The following variables were analyzed:
a) Sociodemographic
- Gender (male, female);
- Schooling (in years of study: 0-8; >8);
- Age (in years: 18-39; ≥40; not informed);
- Race/skin color (white; non-white [black; Asian; 

brown; indigenous; not informed]);
- Head of the family with TB (yes; no);
- Formal employment (yes; no);
- Job abandonment or school dropout (yes; no; 

not informed);
- Health insurance (yes; no).
b) Clinics
- Types of TB (pulmonary; extrapulmonary);
- Phases of treatment (intensive; follow-up);
- HIV (positive; negative; untested/unknown);
- Hospitalization (yes; no);
- Previous TB treatment (yes; no);
- Initial care (public; private; others);
- Comorbidities (yes; no).
c) Family changes during TB treatment
- Social sequel (yes; no);
- School dropout (yes; no);
- Job abandonment (yes; no);
- Divorce (yes; no);
- Disturbed sex life (yes; no);
- Child got sick (yes; no);
- Moved away from people (yes; no);
- Depression (yes; no);
- Experienced TB stigma (yes; no);
- Other social sequels (yes; no).
d) Economic conditions
- Household’s financial condition before TB (poor; 

not poor);
- Household’s financial condition after TB (poor; 

not poor);
- Income change after TB (yes; no).
e) Exposure
- Catastrophic cost exceeding a given threshold 

(e.g. 20%) of the household’s annual income before 
TB (yes; no).

f) Treatment outcome (favorable outcome [cure; 
treatment compliance]; unfavorable outcome [death; 
abandonment; treatment failure]).

'Catastrophic costs' were considered when 
household’s expenditures exceeded a given threshold 
(e.g. 20%) of the household’s annual income, according 
to World Health Organization.13,14 The WHO’s Tool to 

Estimate Patient's Costs was used as an instrument 
for data collection, in its Portuguese translation and 
Brazilian cultural adaptation.22.23 The catastrophic cost 
measurement started from the sum of total costs, divided 
by the value of the household’s annual income before 
the illness due to TB (household’s monthly income 
multiplied by 12).

To estimate medical and non-medical direct 
costs related to TB, the total medical direct costs 
during pre-diagnosis and diagnosis phases were 
used (the sum of total administrative costs, costs 
with diagnostic tests, radiological examination and 
medications); and non-medical direct costs such as, 
payment for transportation, food and accommodation 
– disregarding any reimbursement.

Micro-costing was used as the approach for 
valorization.24 The calculation of the total direct cost 
during treatment considered:

a) cost of visits to healthcare centers, necessary for 
treatment, directly observed per month (transportation 
and food costs for each weekly visit, taking into account 
four weeks in one month);

b) medication withdrawal costs (sum of 
transportation and food costs, administrative and 
accommodation costs, multiplied by the number of 
health care visits /month);

c) follow-up costs (sum of the total costs of a visit, 
such as payment for consultation fee, sputum culture 
test, radiological examination and medicines, among 
others, multiplied by the number of visits to the health 
center/month);

d) hospitalization costs (sum of payments for 
hospital administration fee, bed sheets/clothing, 
food, transportation, drugs, laboratory tests among 
others); and

e) monthly cost (payment for adequate food).
The approach for valorization of indirect costs 

used the human capital method. In this case, for the 
measurement of indirect costs related to TB, the total 
indirect costs of the infected individual were used, due 
to incapacity for work.24 The calculation of incapacity 
to work started from the individual monthly income 
before TB, multiplied by the total period of absence 
(in months) due to illness. The perspective addressed 
was that of the patient as payer.24

Extrapolation method was used to estimate the 
costs of the phases in which participants’ data were 
not collected (intensive and maintenance phases). 
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For participating individuals who were interviewed 
during the intensive phase, the sum of the costs of 
pre-diagnosis and diagnosis plus direct costs (medical 
and non-medical) and indirect costs, multiplied by 2 
and added to the average of the costs of maintenance 
phase, then multiplied by 4 or 6 (depending on the 
number of months established for the treatment) was 
used. Regarding the participating individuals who were 
interviewed during the maintenance phase the sum of 
the costs of pre-diagnosis and diagnosis plus direct 
costs (medical and non-medical) and indirect costs, 
multiplied by 4 or 6 (depending on the number of 
months established for the treatment), then multiplied 
by 2, was used. Therefore, for the total cost that was 
extrapolated, the monthly cost was used according to 
the phase in which the participant was interviewed, 
multiplied by the number of months established for 
the participant’s treatment during this phase plus the 
extrapolation value determined for the phase in which 
the participant was not interviewed.

For the calculation of impoverishment (decrease 
of participant's income during TB treatment), the 
monthly income was used before the illness divided 
by the number of household residents. To characterize 
poverty, the upper limit established by the World Bank 
of R$ 387.07 per month was used as a definition of a 
poor person.25 Thus, an income less than R$ 387.07/
month per resident was considered a 'poor' condition, 
and an income higher than this, 'non- poor'.

During the approach of research participants, 
aiming to minimize possible recall bias of self-
reported expenditures and thus help them answer the 
questionnaire, the researcher responsible for data 
collection used specific didactic approaches, such 
as: calendar help; mention of the latest visits to health 
centers; and the total amount spent on the last purchase, 
in the current month or week.

The size of the study was calculated using the 
Epidat® 4.0. The catastrophic cost was considered as 
an exposure factor, and an unfavorable outcome (death, 
abandonment or treatment failure) was considered 
as an outcome. Arbitrarily, the 15% risk among those 
exposed, and 7% risk among those unexposed, (ii) 
the ratio between unexposed and exposed of 5, (iii) 
5% significance level and (iv) an 85% test power were 
considered. The minimum sizes were defined in 151 
individuals without catastrophic costs and 75 with 
catastrophic costs. For possible losses, either during 

cost data collection or in the outcome, the sample 
was increased by 55%, obtaining a sample size of 350 
participants, divided according to the incidence in each 
selected capital: Recife,  state of Pernambuco (29.3%; 
103 participants); Campo Grande, state of  Mato Grosso 
do Sul (5.1%; 18 participants); Victoria, state of Espírito 
Santo (2.1%; 7 participants); Manaus, state of Amazonas 
(36%; 126 participants); and Porto Alegre, state of Rio 
Grande do Sul (27.3%; 96 participants).

In the variable description, absolute and relative 
frequencies were calculated. In the bivariate analysis, 
Pearson's chi-square test and Fisher's exact text 
were used.

The results of logistic regression analyses were 
expressed as odds ratio (OR) and 95% confidence 
intervals (95%CI). Logistic regression was used to 
investigate risk factors of TB treatment outcome. 
Hypothetical risk factors associated with p<0.2 outcomes 
were included in the multivariate analysis. For the 
multiple analysis, a theoretical model of classification of 
determinants at hierarchical levels was used: at the distal 
level, sociodemographic variables; at the intermediate 
level, clinical information regarding the current TB 
treatment and changes in family during TB episode; and 
at the proximal level, financial variables. P<0.05 values 
were considered statistically significant. For statistical 
analysis of data, Stata 14.0 software for statistics was used.

The study project was approved by the Human 
Research Ethics Committee of the Center for Health 
Sciences of the Federal University of Espírito Santo 
(CEP/CCS/UFES): Opinion No. 1,856,319, issued on 
December 7, 2016; Certificate of Submission for Ethical 
Appraisal (CAAE) No. 61080416.7.0000.5060. All 
participants were informed about the objectives of the 
research and signed the Free and Informed Consent 
Form, before granting an interview.

Results

During the first follow-up of the study, 361 
participants were eligible, of whom 11 did not report 
family income before illness due to TB, therefore it 
was not possible to calculate their catastrophic cost, 
while another 40 (11%) had no record of treatment 
outcome on Sinan. The final sample was comprised of 
310 participants (Figure 1).

Regarding participating individuals undergoing TB 
treatment, 65% were male and 46% were head of the 
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To be continued

a) HIV:  human immunodeficiency virus.

Figure 1 – Process of inclusion of participants in the research

Table 1 –  Distribution of sociodemographic and clinic characteristics, changes in family during TB episode and 
economic status, according to catastrophic costs due to TB of participating individuals with TB from 
the five capitals (n=350), Brazil, June/2016-July/2018

Participants who were interviewed
n=361

Participants for
sample characterization

n=350

Participants’ outcome included in the cohort
n=310

Participants who were excluded
due to lack of information

n=11

Participants who were excluded due to
lack of outcome information

n=40

Variables N (%)
Total

N (%)
Without

catastrophic costs

N (%)
With

catastrophic costs

Sex

Male 226 (65) 132 (58) 94 (42)

Female 124 (35) 73 (59) 51 (41)

Schooling (years of study)

0-8 173 (49) 82 (47) 91 (53)

>8 177 (51) 123 (69) 54 (31)

Age (years)

18-39 165 (47) 90 (55) 75 (45)

≥40 182 (52) 113 (62) 69 (38)

Not informed 3 (1) 2 (67) 1 (33)

Race/skin color

White 91 (26) 59 (65) 32 (35)

Non-white 257 (73) 145 (56) 112 (44)

Not informed 2 (1) 1 (50) 1 (50)

Head of the family with TB

Yes 162 (46) 86 (53) 76 (47)

No 188 (54) 119 (63) 69 (37)

Formal job

Yes 139 (40) 105 (76) 34 (24)

No 211 (60) 100 (47) 111 (53)
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Continuation

To be continued

a) HIV:  human immunodeficiency virus.

Table 1 – Distribution of sociodemographic and clinic characteristics, changes in family during TB episode and 
economic status, according to catastrophic costs due to TB of participating individuals with TB from 
the five capitals (n=350), Brazil, June/2016-July/2018

Variables N (%)
Total

N (%)
Without

catastrophic costs

N (%)
With

catastrophic costs

Absence from work or studies

Yes 218 (62) 104 (48) 114 (52)

No 126 (36) 96 (76) 30 (24)

Not informed 6 (1) 5 (83) 1 (18)

Health insurance

Yes 73 (21) 62 (85) 11 (15)

No 277 (79) 143 (52) 134 (48)

Types of tuberculosis (TB) 

Pulmonary 263 (75) 161 (61) 102 (39)

Extrapulmonary 87 (25) 44 (51) 43 (49)

Phases of treatment

Intensive 98 (28) 56 (57) 42 (43)

Continuation 252 (72) 149 (59) 103 (41)

HIVa

Positive 60 (17) 26 (43) 34 (57)

Negative 241 (69) 149 (62) 92 (38)

Untested/unknown 49 (14) 30 (61) 19 (39)

Hospitalization

Yes 140 (40) 65 (46) 75 (54)

No 210 (60) 140 (67) 70 (33)

Previous TB treatment

Yes 60 (17) 30 (50) 30 (50)

No 290 (83) 175 (60) 115 (40)

Initial care

Public 314 (90) 180 (57) 134 (43)

Private 22 (6) 18 (82) 4 (18)

Others 14 (4) 7 (50) 7 (50)

Comorbidities

Yes 142 (41) 76 (54) 66 (46)

No 208 (59) 129 (62) 79 (38)

Social sequel

Yes 230 (66) 123 (53) 107 (47)

No 120 (34) 82 (68) 38 (32)

School dropout

Yes 5 (1) 3 (60) 2 (40)

No 345 (99) 202 (59) 143 (41)

Job abandonment

Yes 98 (28) 40 (41) 58 (59)

No 252 (72) 165 (65) 87 (35)
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Continuation

Table 1 – Distribution of sociodemographic and clinic characteristics, changes in family during TB episode and 
economic status, according to catastrophic costs due to TB of participating individuals with TB from 
the five capitals (n=350), Brazil, June/2016-July/2018

To be continued

a) HIV:  human immunodeficiency virus.

Variables N (%)
Total

N (%)
Without

catastrophic costs

N (%)
With

catastrophic costs

Divorce

Yes 17 (5) 8 (47) 9 (53)

No 333 (95) 197 (59) 136 (41)

Disturbed sex life

Yes 10 (3) 7 (70) 3 (30)

No 340 (97) 198 (58) 142 (42)

Child got sick

Yes 4 (1) 3 (75) 1 (25)

No 346 (99) 202 (58) 144 (42)

Moved away from people

Yes 95 (25) – 95 (100)

No 255 (73) 120 (47) 135 (53)

Depression

Yes 10 (3) 7 (70) 3 (30)

No 340 (97) 198 (58) 142 (41)

Experience of prejudice due to tuberculosis

Yes 17 (5) 12 (71) 5 (29)

No 333 (95) 193 (58) 140 (42)

Other social sequels 

Yes 128 (37) 78 (61) 50 (39)

No 222 (63) 127 (57) 95 (43)

Household’s financial condition before TB episode

Poor 101 (29) 33 (33) 68 (67)

Non-poor 249 (71) 172 (69) 77 (31)

Household’s financial condition after TB episode

Poor 138 (39) 54 (39) 84 (61)

Non-poor 212 (61) 151 (71) 61 (29)

Household income change after TB episode

Yes 40 (11) 22 (55) 18 (45)

No 310 (89) 183 (59) 127 (41)

Total 350 (100) 205 (59) 145 (41)
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Table 2 –  Tuberculosis (TB) treatment outcome and odds ratio of the unfavorable outcome, according to the 
characteristics of participating individuals with tuberculosis from the five capitals (n=310), Brazil, 
June/2016-July/2018

To be continued

a)95%CI: 95% confidence interval; b) Wald test; (c) HIV: human immunodeficiency virus; d) Pearson’s chi-square test; e) Fisher's exact test.

Variables
Treatment outcome

Crude odds ratio
(95%ICa)

Adjusted odds ratio
(95%ICa)Favorable

(%)
Unfavorable

(%) p-valor p-valueb

Distal level: sociodemographic variables

Sex

Male 182 (91) 18 (9) 0.80 (0.35;1.92) 0.586d –

Female 98 (89) 12 (11)

Schooling (years of study)

0-8 145 (91) 14 (9) 1.22 (0.53;2.82) 0.594d –

>8 135 (89) 16 (11)

Age (years)

18-39 135 (91) 14 (9) 1.06 (0.46;2.45) 0.872d –

≥40 145 (90) 16 (10)

Race/skin color

White 70 (90) 8 (10) 0.92 (0.37;2.51) 0.859d –

Non-white 208 (90) 22 (9%)

Head of the family with tuberculosis 

Yes 122 (90) 14 (10) 1.13 (0.492.58) 0.745d –

No 158 (91) 16 (9)

Formal job

Yes 112 (93) 9 (7) 1.55 (0.65;3.99) 0.286d –

No 168 (89) 21 (11)

Job abandonment or school dropout

Yes 169 (88) 22 (12) 1.98 (0.78;5.69) 0.121d –

No 107 (94) 7 (6)

Health insurance

Yes 61 (92) 5 (8) 0.71 (0.20;2.02) 0.515d –

No 219 (90) 25 (10)

Intermediate level: clinical information regarding the current TB treatment and changes in family during TB episode variables

Types of tuberculosis

Pulmonary 208 (90) 23 (10) 1.13 (0.44;3.27) 0.776d –

Extrapulmonary 72 (91) 7 (9)

Phases of treatment

Intensive 75 (88) 10 (12) 1.36 (0.54; 3.22) 0.445d –

Continuation 205 (91) 20 (9)

HIVc

Positive 50 (93) 4 (7) 0.69 (0.16;2.16) 0.616e –

Negative 190 (90) 22 (10)

Hospitalization

Yes 173 (91) 17 (9) 1.23 (0.52;2.82) 0.584d –

No 107 (89) 13 (11)
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Table 2 –  Tuberculosis (TB) treatment outcome and odds ratio of the unfavorable outcome, according to the 
characteristics of participating individuals with tuberculosis from the five capitals (n=310), Brazil, 
June/2016-July/2018

Variables
Treatment outcome

Crude odds ratio
(95%ICa)

Adjusted odds ratio
(95%ICa)Favorable

(%)
Unfavorable

(%) p-valor p-valueb

Previous TB treatment

Yes 43 (81) 10 (19) 2.75 (1.07;6.66) 0.013d 2.34 (0.99;5.53) 0.051

No 237 (92) 20 (8) 1.00

Initial care

Public 254 (91) 25 (9) 1.19 (0.12;5.52) 0.686e –

Private 17 (89) 2 (11)

Comorbidities

Yes 119 (91) 12 (9) 0.9 (0.38;2.06) 0.792d –

No 161 (90) 18 (10)

Social sequel 

Yes 182 (90) 21 (10) 1.25 (0.52;3.23) 0.584d –

No 98 (92) 9 (8)

School dropout

Yes 5 (100) – 0 (0.00;7.2) 0.599e –

No 275 (90) 30 (10)

Job abandonment

Yes 80 (86) 13 (14) 1.91 (0.81;4.38) 0.094d –

No 200 (92) 17 (8)

Divorce

Yes 8 (67) 4 (33) 5.23 (1.06;21.00) 0.02e 5.29 (1.39;20.05) 0.014

No 272 (91) 26 (9) 1.00

Disturbed sex life

Yes 10 (100) – 0 (0.00;3.54) 0.606e –

No 270 (90) 30 (10)

Child got sick 

Yes 4 (100) – 0 (0.00;9.14) 0.664e –

No 276 (90) 30 (10)

Moved away from people

Yes 72 (92) 6 (8) 0.72 (0.23;1.91) 0.493d –

No 208 (90) 24 (10)

Depression

Yes 9 (100) – 0 (0.00;3.96) 0.395e –

No 271 (90) 30 (10)

Experience of prejudice due to tuberculosis

Yes 15 (94) 1 (6) 0.60 (0.01;4.25) 0.528e –

No 265 (90) 29 (10)

Continuation

To be continued

a)95%CI: 95% confidence interval; b) Wald test; (c) HIV: human immunodeficiency virus; d) Pearson’s chi-square test; e) Fisher's exact test.
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Table 2 –  Tuberculosis (TB) treatment outcome and odds ratio of the unfavorable outcome, according to the 
characteristics of participating individuals with tuberculosis from the five capitals (n=310), Brazil, 
June/2016-July/2018

Continuation

Variables
Treatment outcome

Crude odds ratio
(95%ICa)

Adjusted odds ratio
(95%ICa)Favorable

(%)
Unfavorable

(%) p-valor p-valueb

Other social sequels

Yes 102 (92) 8 (7) 0.63 (0.23;1.54) 0.288d –

No 178 (89) 22 (11)

Proximal level: financial variables

Catastrophic cost 

Yes 109 (85) 19 (15) 2.70 (1.16;6.54) 0.010d 2.53 (1.13;5,67) 0,023

No 171 (94) 11 (6) 1,00

Household financial condition before tuberculosis episode

Poor 74 (85) 13 (15) 2.12 (0.90;4.89) 0.050d –

Non-poor 206 (92) 17 (8)

Household financial condition after tuberculosis episode

Poor 104 (87) 16 (13) 1.93 (0.84;4.46) 0.084d –

Non-poor 176 (93) 14 (7)

Household income change after tuberculosis episode

Yes 33 (92) 3 (8) 0.83 (0.15;2.94) 0.529e –

No 247 (90) 27 (10)

Total 280 (90) 30 (10) 

a)95%CI: 95% confidence interval; b) Wald test; (c) HIV: human immunodeficiency virus; d) Pearson’s chi-square test; e) Fisher's exact test.

family. With regard to work, 60% of the interviewed 
participants were unemployed or were inserted in the 
informal labor market; 62% stopped working, studying 
or doing household chores due to illness. 83% of 
the interviewed participants were new TB cases, in 
relation to retreatment tuberculosis patients, 44% did 
not complete the previous treatment of tuberculosis. 
71% of the households studied, were considered 
non-poor before one of its members became sick 
with TB disease; this percentage decreased to 61% 
after illness, showing a decreased income in 11% of 
the households studied (Table 1).

According to Table 2, 30 participants presented 
unfavorable outcome. In the adjusted analysis, divorce 
(OR=5.29 -95% CI 1.39;20.05) and catastrophic cost 
(OR=2.53 -95% CI 1.13;5.67) significantly increased the 
chances of an unfavorable treatment outcome.

Discussion 

Financial difficulties faced by Brazilian families 
during TB diagnosis and treatment, and the social 

sequels of the disease, influence treatment outcome. 
Regarding the participants included and followed 
during TB treatment, the majority who presented 
unfavorable outcome also reported catastrophic cost. 
This was the first research conducted in Brazil with 
individuals undergoing TB treatment and devoted to the 
analysis of the association between catastrophic costs 
and treatment outcome experienced by TB patients 
and their households.

The analysis was based on self-reported expenditure, 
subject to underestimation or overestimation by the 
participants. Data were collected from men and women 
with TB assisted by diagnostic and treatment services 
for tuberculosis, therefore those who did not seek 
treatment were not included in the study. Data were 
collected from the second month of treatment and, 
thus, memory bias may have affected the findings. 
Adequate access to TB treatment, free of charge, in 
Brazil, however, prevented obtaining some hospital 
expenditure, limiting the comparison between data 
analysis and other scenarios. Participants working 
in the informal economy, self-employed and in 
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agricultural activity, found it difficult to measure 
income and, therefore, the treatment outcomes of 
some of them were not obtained, given the limitation 
of the study in the use of secondary data. The cost 
stratification data were not showed for this article, 
although, it is possible that these limitations have not 
interfered in the results.

Approximately two-fifths of the participants 
reported catastrophic costs, a finding similar to 
studies conducted in Indonesia and Uganda, where the 
catastrophic cost was 36%4 and 53% respectively.3 The 
main contributor to total costs is participants’ income 
loss when they fall ill with TB. Long-term treatment and 
the severity of some cases, which can lead to greater 
or lesser incapacity to return to work, are relevant 
attributes to consider. Similar to other studies, the 
social impact of TB on patients and their households 
was alarming, a consequence of significant income loss 
and the cost generated by diagnosis and treatment.26.27 
Participants from other surveys also stated that they 
were affected by income and job losses.16.26

With regard to participants with unfavorable 
outcome, the majority presented catastrophic cost. The 
chance of individuals who had tuberculosis presenting 
catastrophic cost and not succeeding in treatment was 
approximately 2.5 fold greater than those who did 
not present catastrophic cost. Despite the fact that the 
Brazilian National Health System (SUS) has universal 
coverage of health services that provides  adequate 
access to TB diagnosis and treatment, free of charge, the 
disease implies other costs, as a result of the incapacity 
to work during the TB episode, and it is important to 
consider the need for government intervention aiming 
at minimizing the catastrophic costs due to TB, through 
specific public policy, in order to reduce income loss and 
thus improve the indicators of treatment outcome. This 
commonly suggested coping mechanism can mitigate the 
financial burden reported in other studies and optimize 
TB treatment and cure.1-4,16

Job and income losses after TB diagnosis are 
extremely important, as determining factors for 
household impoverishment, given that individuals are 
not able to maintain household financial stability after 
falling ill. The study observed that 11% of households 
underwent significant income change, before and after 
illness, leading to impoverishment. The findings of this 
study corroborate those of other studies conducted in 
Indonesia in 2018 and 2019, which found it would be 

relevant to provide travel assistance and nutritional 
support, and, moreover, social protection for TB 
patients, family members and the closest people, 
affected by the costs of tuberculosis disease in the 
context of their households.4.18

Important findings have described the disruption or 
breakup of a tuberculosis patient's home, a fact that 
has been neglected in important studies. Divorce or 
separation, disturbed sex life, social sequels among 
the participants of this research, are examples of 
these findings. The work on screen showed that 
experiencing divorce due to TB increased the chances 
of unfavorable treatment outcome by five times. In 
2016, 344,526 divorces were recorded in Brazil – 
2.38 divorces per 1 million inhabitants, a frequency 
lower than that observed in this study.28

The determinants of treatment outcomes showed 
in this study, highlight the magnitude of the problem 
of income loss and the need to address it adequately, 
in addition to the social difficulties faced due to TB. 
Households, both poor and non-poor, may experience 
poverty more deeply. This risk is more evident in 
participants from poor families.18 The findings of this 
study suggest that other measures, in addition to free 
medical services, are considered, especially when they 
are aimed at people living in poverty.

More than half of the participating individuals 
with TB who were interviewed have experienced 
some social sequels, approximately one quarter 
experienced job abandonment and a quarter 
mentioned that had moved away from people. It is 
necessary to consider socioeconomic and health 
system differences among different countries, also 
identified in other studies, in different proportions, 
taking into account their similarity experienced by TB 
patients, their respective specificities and determining 
factors of the evolution of TB in participating 
individuals and the impact on their households.1.3

In conclusion, Brazilian families run the risk of 
facing financial difficulties during TB episode, which 
may affect TB treatment outcome.
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