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AbstrAct

Objective: to assess the home economics impact of illness from Tuberculosis in Brazil. Method: multicenter cross-sectional 
research from 2016 to 2018, in five capitals of Brazil, in patients diagnosed with tuberculosis. The total costs were the sum 
of the direct and indirect costs incurred before and during diagnosis and treatment. Logistic regression was used to study 
determinants of catastrophic costs. Poverty was measured as daily household income per capita < U$ 5.5. Results: 361 
patients were enrolled in the study. The extrapolation cost was R$ 3,664.47 (SD: R$ 2,667.67) and the total extrapolation cost 
was R$ 22,291.82 (SD: R$ 16,259.50). Overall, 29% of study participants were characterized as poor before tuberculosis, and 
39% afterwards. On average, income declined by 11% among participants and 41% had catastrophic costs. The statistically 
significant determinants of experiencing catastrophic costs were: participant being the head of the family; living in poverty before 
tuberculosis; unemployment and interruption of work during treatment (p <0.05). Conclusion and implications for practice: 
although treatment is financed by the government, tuberculosis continues to cause catastrophic costs and decreased of income 
for many families in Brazil. 

Keywords: Tuberculosis; Therapeutics; Costs and Cost Analysis; Cross-Sectional Studies; Brazil.

resumo

Objetivo: avaliar o impacto econômico domiciliar do adoecimento pela tuberculose no Brasil. Método: pesquisa transversal 
multicêntrica de 2016 a 2018, em cinco capitais do Brasil, em pacientes diagnosticados com tuberculose. Os custos totais 
foram a soma dos custos diretos e indiretos incorridos antes e durante o diagnóstico e tratamento. A regressão logística 
foi utilizada para estudar determinantes de custos catastróficos. A pobreza foi medida como renda familiar per capita diária 
< U$ 5,5. Resultados: trezentos e sessenta e um pacientes foram inscritos no estudo. O custo extrapolação foi de R$3.664,47 
(DP: R$ 2.667,67) e o custo total de extrapolação foi de R$22.291,82 (DP: R$ 16.259,50). No geral, 29% dos participantes 
do estudo foram caracterizados como pobres antes da tuberculose, e 39% depois. Em média, a renda diminuiu em 11% dos 
participantes e 41% tiveram custos catastróficos. Os determinantes estatisticamente significativos de experimentar custos 
catastróficos foram: participante ser o chefe da família, vivendo na pobreza antes da tuberculose, desemprego e interrupção 
do trabalho durante o tratamento (p < 0,05). Conclusão e implicações para a prática: embora o tratamento seja financiado 
pelo governo, a tuberculose continua resultando em custos catastróficos e diminuição da renda para muitas famílias no Brasil. 

Palavras-chave: Tuberculose; Terapêutica; Custos e Análise de Custo; Estudos Transversais; Brasil.

resumen

Objetivo: evaluar el impacto económico domiciliario de enfermarse por tuberculosis en Brasil. Método: Investigación multicéntrica 
transversal de 2016 a 2018, en cinco capitales de Brasil, en pacientes diagnosticados con tuberculosis. Los costos totales fueron 
la suma de los costos directos e indirectos incurridos antes y durante el diagnóstico y el tratamiento. Se utilizó la regresión logística 
para estudiar los determinantes de los costos catastróficos. La pobreza se midió como un ingreso familiar diario per cápita < U$ 5,5. 
Resultados: se inscribieron 361 pacientes en el estudio. El costo de extrapolación fue de R$ 3.664,47 (DE: R$ 2.667,67) y el 
costo total de extrapolación fue R$ 22.291,82 (DE: R$ 16.259,50). En general, el 29% de los participantes se caracterizaron 
como pobres antes de la tuberculosis y el 39%, después. En promedio, los ingresos disminuyeron en 11% de los participantes 
y el 41% tuvo costos catastróficos. Determinantes estadísticos de costos catastróficos: participante ser cabeza de familia; 
vivir en pobreza antes de la tuberculosis; desempleo; interrupción del trabajo durante el tratamiento (p<0.05). Conclusión e 
implicaciones para la práctica: aunque el tratamiento es financiado por el gobierno, la tuberculosis sigue teniendo costos 
catastróficos y una disminución de los ingresos para muchas familias en Brasil. 

Palabras clave: Tuberculosis; Terapéutica; Costos y Análisis de Costo; Estudios Transversales; Brasil.
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INTRODUCTION
Brazil, to prevent households affected by Tuberculosis (TB) 

from experiencing financial difficulties, works with two important 
strategies for the health and income of the population1-2. However, TB 
remains associated with poverty in Brazil and worldwide3-8. In 2016, 
it is estimated that 1.6 million deaths from TB and 11.4 million 
new cases of TB occurred in developing countries.9 Spending 
on prevention, diagnosis and treatment reached US$ 6.6 billion 
globally in 2015, against $6.2 billion in 201410. The 2019 updated 
estimates for funding prevention, diagnosis and treatment in total 
for 2018-2022 are $60 billion (an average of $12 billion per year) 
for the developing countries11.

Despite free treatment, people with TB experience high costs 
that can sometimes lead to reduced income5-6,12. The total costs 
faced by people with TB are made up of direct expenses with 
medication, hospitalization, transportation and food, as well as 
indirect costs from the loss of income related to inability to work 
during illness due to time spent in care, stigma and discrimination. 
Both direct and indirect costs are incurred before and after the 
diagnosis of TB, and may be incurred by patients, as well as other 
family members who provide care and support13. In addition to 
direct or indirect costs, families affected by TB may also endure 
costs of having to make use of preventive savings and loans 
from friends and relatives13.

After the launch of the Commission on Social Determinants of 
Health in 2008, the World Health Organization (WHO) intensified 
its focus on the social determinants of health14. This is reflected in 
its “End TB” strategy that endorses social protection, the alleviation 
of poverty and actions on other determinants of TB. One of the 
indicators for progress in the “End TB” strategy is the reduction 
in the number of families affected by the total catastrophic costs 
due to TB by 202015. The WHO established the total catastrophic 
costs due to TB as total costs incurred by families related to TB 
in excess of 20% of the annual family income13.

National representative studies characterizing TB-related 
household costs have been conducted in several countries, 
including Vietnam, Uganda, Thailand, Ghana and Indonesia3-6,12,16. 
In Brazil, studies have already investigated the costs of TB 
patients, however, these were focused only at one city or one 
state17-19. In this sense, the study aimed to assess the occurrence 
of catastrophic cost due to TB in five capitals, one in each region 
of Brazil.

METHODS
A multicenter cross-sectional study was carried out between 

June 2016 and June 2018 in 14 health units located in five 
capitals, one in each region of Brazil (Manaus, Recife, Vitória, 
Campo Grande and Porto Alegre).

The study setting was Brazil, which is among the 20 countries 
with a high burden of TB and, in 2019, reported 73,864 cases 
of incident TB20. Factors such as population density, race and 
poverty index are determinants for high rates of TB in the country21. 
In Brazil, TB treatment is integrated into the government-funded 

universal health system that provides all diagnostic, antimicrobial 
and, when necessary, hospital services free of charge20.

Data were obtained through a cross-culturally adapted 
questionnaire from the patient cost manual proposed by the 
WHO13,22-23. The final questionnaire collected data on participants’ 
socioeconomic information (e.g., income), treatment expenses 
before the diagnosis of TB, with the diagnosis and during the 
treatment of TB, as well as the time spent in the search for or 
access to TB care22-23. The interviews were carried out individually, 
in the selected units.

Inclusion criteria for sample composition were: individuals 
diagnosed with TB aged 18 years or older, for at least 14 days with 
sensitive treatment for the Basic Scheme (rifampicin, isoniazid, 
pyrazinamide and ethambutol for 2 months and rifampicin and 
isoniazid for more than 4 months) and who reported family income 
before and after TB.

To calculate the sample, we used the incidence rate of the 
disease considered in 2012, according to data from the Sistema 
de Informação de Agravos de Notificação (Notifiable Diseases 
Information System, in free translation) updated in December 
2013. A sample size of 330 was necessary to estimate the 
proportion of costs and analysis of catastrophic costs among the 
population studied, with an accuracy of 5%, assuming a 20% loss, 
40% proportion of catastrophic costs and a design effect of 1.7.

Survey participants were sampled for the five capitals 
selected in proportion to the notification of TB in each state 
capital. Anticipating possible losses during cost data collection, 
the sample was increased by 10%, obtaining a sample size 
of 363 participants, and data collection was carried out with 
361 participants. Of the 361 eligible patients, 11 were excluded 
for not reporting family income before and after TB, constituting 
a sample of 350 patients.

For direct cost analysis related to TB, we used pre-diagnosis 
and treatment costs. Direct pre-diagnosis costs included self-
reported expenses for consultations, tests and medications 
deducted any insurance reimbursement, as well as travel, food 
and accommodation to access health services. Direct costs during 
treatment included expenses for accessing Directly Observed 
Treatment (DOT); picking up of anti-TB drugs; follow-up tests; 
hospitalization; and the purchase of special foods.

The indirect cost to the patient due to incapacity for work 
was the estimate of the self-reported monthly income before TB 
multiplied by the number of months that participants reported 
stopping work due to illness.

Analysis of total costs related to TB was carried out as 
recommended by WHO and costs were collected for a period of 
one month. This approach requires calculations to estimate total 
costs. At first, participants’ self-reported costs were extrapolated 
to the remainder of the current treatment phase (intensive phase: 
2 months; maintenance phase: 4/6 months). Next, costs for 
the other phase of treatment were imputed using the average 
reported cost of survey participants interviewed in that phase. 
For more details, see “WHO’s Tuberculosis Patient Cost Surveys: 
A Handbook”13.
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Coping costs were the sum of borrowed money multiplied by 
the reported interest rate, plus the difference in price and value 
of the properties sold.

For the analysis of financial difficulties related to TB we 
measured costs and financial difficulties in two ways, catastrophic 
costs and income decrease. To calculate the catastrophic costs 
due to TB, we used the sum of the total direct and indirect costs 
divided by the amount of annual family income before falling ill 
with TB. We classify participants with total costs ≥ 20% of annual 
household income as having a catastrophic cost. To calculate 
the decrease in income due to TB, we subtracted the self-
reported monthly family income before and after the disease. 
For the characterization of poverty, we classified families as poor 
and not poor before and after TB using the World Bank family 
income limit of US$5.5 per day, recommended for developed 
and underdeveloped countries such as Brazil24.

Statistical analysis was performed using STATA 14.0. 
We summarize participant costs, socioeconomic characteristics 
and the number of participants experiencing financial difficulties. 
The chi-square test (χ2) was used to compare discrete data, 
and the analysis of variance test (ANOVA) was used to compare 
continuous data. The kappa coefficient of agreement and McNemar 
test were used to test consistency in reporting poverty status 
before and after TB. Logistic regression was used to investigate 
risk factors for the catastrophic cost experience. Hypothetical 
risk factors associated with outcomes at p-value (p < 0.2) were 
included in the multivariate analysis. We tested the sensitivity of 
catastrophic costs by using three other cost thresholds ≥ 10%, 
≥ 15% and ≥ 25% of annual household income.

The project was approved by the research ethics committee 
of the Centro de Ciências da Saúde /Health Sciences Center 
of the Universidade Federal do Espírito Santo (CEP/UFES) 
(1,856,319/2016), and by committees from each of the capitals 
under study. All participants signed an informed consent form.

RESULTS
Descriptive characteristics. Of the 350 study participants, 

226 (65%) were male, and in informal work 211 (60%). Most did 
not have a private health plan (277 / 79%) (Table 1).

Costs related to TB. The average cost of extrapolation 
was R$ 3,664.47 (SD: R$ 2,667.67). The average total cost of 
extrapolation was R$ 22,291.82 (SD: R$ 16,259.50) (Table 2).

Financial difficulties related to TB. Approximately 41% of 
the sample experienced catastrophic costs due to TB ≥ 20%. 
Forty participants (11%) went from not poor before TB to poor 
after TB. Kappa statistics and McNemar’s test were statistically 
significant (p < 0.001) (Table 3).

Determinants of catastrophic costs due to TB. In the multivariate 
logistic regression, the following four determinants were significantly 
associated with the experience of catastrophic costs: patient 
head of the family (aOR: 2.01 (1.23-3.28); P = 0.005), living in 
poverty before TB (aOR: 2.65 (1.22-5.76); P = 0.014), current 
informal employment (aOR: 1.48 (1.13-1.94); P = 0.004), and not 
work during illness (aOR: 1.72 (1.03-2.84); P = 0.035) (Table 4).

Sensitivity analysis. Catastrophic cost thresholds of 10%, 
15%, 20% and 25% were used and the participants who 
presented catastrophic cost in the respective thresholds were 
considered poor 85 (84%), 71 (70%), 61 (60%) and 44 (44%), 
respectively (Table 5).

DISCUSSION
It was found that 145 (41%) of TB patients experienced 

catastrophic costs and there was an 11% increase in the 
probability of living in poverty during treatment compared to 
pre-illness. The main contributor to the total costs was indirect 
costs. Four determinants were associated with the experience of 
catastrophic costs: patient head of household, living in poverty 
before TB, current informal employment, and stopping to work 
during the illness.

The results of this study suggest that the economic impact of 
TB on patients and their families in Brazil remains severe25. This 
finding is consistent with previous studies in Brazil and worldwide. 
In 2005, it was found that families in Salvador, Brazil, committed 
about 33% of their family income to pay for the diagnosis and 
treatment of TB. Loss of income due to incapacity for work was 
the factor that most contributed to the economic burden of 
families with TB18. In 2010, another study in Brazil showed that 
the costs incurred by TB patients were high, especially for those 
on DOT and observed an increase in costs during the treatment 
phase for those on DOT, while self-administered treatment was 
associated with relatively higher costs during the pre-diagnosis 
phase17. In the present study, indicators of the patients’ financial 
situation were the main determinants for catastrophic costs. These 
findings are consistent with previous studies and highlight the 
need for additional financial protection for families affected by TB16.

The strength of the study was that it sampled patients 
from each of the five regions of Brazil. The representativeness 
of the sample is confirmed by the similarity of the summary 
sociodemographic characteristics with the national registry of 
electronic TB Information System for Notifiable Diseases from 
2014 to 201626.

Although universal health coverage is available throughout 
Brazil, this study indicates that TB patients are still at risk of 
financial difficulties. This indicates that there is a need for 
government interventions to defray the costs related to TB. In Peru, 
a TB-specific socioeconomic intervention targeting poor families 
was accessible to this population and reduced their likelihood 
of experiencing catastrophic costs27. In Brazil, the adoption of 
government social protection for drug-resistant TB is associated 
with a reduced likelihood of facing financial difficulties28.

An economic modeling study in seven low- and middle-income 
countries indicates that cash transfers are likely to reduce the 
burden of TB costs for affected households29.

The costs that contributed to 145 families facing catastrophic 
costs during the diagnosis and treatment of TB were the direct costs 
of transportation, food and especially loss of income. This risk is 
greater in patients from poor families, as they are at greater risk of 
interruption of work and study and this may be related to more serious 
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Table 1. Characteristics of the study participants of the 5 regions of Brazil from June/2016 to July/2018 (n = 350).

Variables Total
Catastrophic cost

p-value
No (%) Yes (%)

Gender
Male 226 (65) 137 (60) 89 (39)
Female 124 (35) 68 (55) 56 (45) 0.294
Education
Illiterate 19 (5) 10 (53) 9 (47) 0.260
Elementary School 154 (44) 83 (54) 71 (46)
High school 138 (40) 85 (62) 53 (38)
University education 39 (11) 27 (69) 12 (31)
Age (years)
18-40 165 (47) 93 (56) 72 (44) 0.275
> 40 182 (52) 109 (60) 73 (40)
Uninformed 3 (1) 3 (100) 0
Race
White 91 (26) 56 (62) 35 (38) 0.622
Black 55 (16) 31 (56) 24 (44)
Yellow 7 (2) 3 (43) 4 (57)
Brown 178 (50) 107 (60) 71 (40)
Indigenous 17 (5) 7 (41) 10 (59)
Uninformed 2 (1) 1 (50) 1 (50)
Head of the family
Patient 162 (46) 86 (53) 76 (47) 0.053
Not patient 188 (54) 119 (63) 69 (37)
Formal work
Yes 139 (40) 97 (70) 42 (30) 0.001
No 211 (60) 108 (51) 103 (49)
Stop working/studying due to tuberculosis
Yes 218 (63) 116 (53) 102 (47) 0.017
No 126 (36) 86 (68) 40 (32)
Uninformed 6 (2) 3 (50) 3 (50)
Health plan
Yes 73 (21) 49 (67) 24 (33) 0.095
No 277 (79) 156 (56) 121 (44)
Type of TB
Pulmonary 263 (75) 161 (61) 102 (39) 0.081
Extrapulmonary 87 (25) 44 (51) 43 (49)
Treatment phase
Intensive 98 (28) 51 (52) 47 (48) 0.122
Maintenance 252 (72) 154 (61) 98 (39)
HIV
Positive 60 (17) 33 (55) 27 (45) 0.377
Negative 241 (69) 139 (58) 102 (42)
Source: Study database.
Legend: TB - tuberculosis / HIV - human immunodeficiency virus.
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Table 2. Distribution of costs related to Tuberculosis of participants from the 5 regions of Brazil in the period from June/2016 
to July/2018 (n = 350).

Costs Average(R$) SD Min Max

Diagnostic and pre-diagnostic costs 209.65 598.99 (0 - 6.800.01)

DOT costs 5.85 34.62 (0 - 460.98)

Costs picking up medication 40.39 151.10 (0 - 1.650.00)

Consultation costs 8.37 47.04 (0 - 600.00)

Hospitalization Costs 38.68 314.65 (0 - 4,499.98)

Food costs 106.51 229.81 (0 - 2,999.99)

Treatment reimbursement 6.51 65.14 (0 - 899.99)

Direct patient costs 193.24 533.93 (0 - 7,503.51)

Indirect costs 3,442.22 4,220.16 (0 - 23,134.37)

Direct and indirect costs 3,634.79 4,304.72 (0 - 23,138.43)

Extrapolation costs per month 3,664.47 2,667.67 (534.14 - 16,599.97)

Total extrapolation costs 22,291.82 16,259.50 (3,204.85 - 99,599.95)

Coping costs 339.54 2,508.84 (0 - 35,000.00)

Monthly family income 2,574.29 3,196.94 (0 - 27,000.02)

Pre-disease annual family income 30,891.67 38,363.12 (0 - 32,000.01)

Source: Study Database
Legend: SD - standard deviation / Min - minimum / Max - maximum / DOT - directly observed treatment.

Variables Total
Catastrophic cost

p-value
No (%) Yes (%)

Not tested/unknown 49 (14) 33 (67) 16 (33)

Hospitalization

Yes 140 (40) 77 (55) 63 (45) 0.268

No 210 (60) 128 (61) 82 (39)

Previous treatment for TB

Yes 60 (17) 29 (48) 31 (52) 0.077

No 290 (83) 176 (61) 114 (39)

First care

Public hospital 67 (19) 42 (63) 25 (37) 0.817

Hospital or private clinic 22 (7) 14 (64) 8 (36)

Basic Health Unit 247 (70) 141 (57) 106 (43)

Others 14 (4) 8 (57) 6 (43)

Comorbidities

Yes 142 (41) 81 (57) 61 (43) 0.631

No 208 (59) 124 (60) 84 (40)

TOTAL 350 (100) 205 145
Source: Study database.
Legend: TB - tuberculosis / HIV - human immunodeficiency virus.

Table 1. Continued...
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Table 3. Summary of the state of domestic poverty before and after Tuberculosis of participants from the 5 regions of Brazil in 
the period from June/2016 to July/2018 (n = 350).

Variables Total
Family income after TB

p-value
Poor Not poor

Family income before TB

Poor 101 (29) 98 (71) 3 (1) < 0.001

Not poor 249 (71) 40 (29) 209 (99)

Total 350 138 (39) 212 (61)
Source: Study Database
Kappa = 0.7302 (p < 0.001) McNemar p < 0.001
Legend: TB - tuberculosis.

Table 5. Prevalence of catastrophic costs at different thresholds. The results are presented in general, and for participants living 
in poor versus not poor households, from the 5 regions of Brazil in the period from June/2016 to July/2018 (n = 350).

Total catastrophic costs
10% 15% 20% 25%

Households

General 235 (67%) 180 (51%) 145 (41%) 103 (29%)

Poor 85 (84%) 71 (70%) 61 (60%) 44 (44%)

Not poor 150 (60%) 109 (44%) 84 (32%) 59 (24%)

p-value 0.000 0.000 0.000 0.000
Source: Study Database

Table 4. Determinants of catastrophic costs related to Tuberculosis in Brazil of participants from the 5 Regions of Brazil in the 
period from June/2016 to July/2018 (n = 350).

Level Group Determinant Category
Multivariate model

OR LL UL p-value aOR LL UL p-value

Distal sociodemographic

Education(years)
0-8 0.67 0.43 1.05 0.070 0.95 0.84 1.08 0.465

> 8 1.00 1.00

Head of the family
Patient 1.52 0.97 2.39 0.053 2.01 1.23 3.28 0.005

Not patient 1.00 1.00

Intermediate Disease

Treatment phase
Intensive 1.44 0.87 2.38 0.121 1.51 0.89 2.55 0.120

Maintenance 1.00 1.00

Type of TB
Pulmonary 0.65 0.38 1.08 0.081 0.53 0.30 0.92 0.026

Extrapulmonary 1.00 1.00

Previous treatment for TB
Yes 1.65 0.90 3.00 0.077 1.77 0.95 3.29 0.068

No 1.00 1.00

Proximal Financial

Income before TB
Poor 2.99 1.80 4.87 0.000 2.65 1.22 5.76 0.014

Not poor 1.00 1.00

Income after TB
Poor 2.29 1.44 3.65 0.000 1.06 0.50 2.26 0.871

Not poor 1.00 1.00

Formal work
Yes 1.00 1.00

No 2.20 1.37 3.55 0.000 1.48 1.13 1.94 0.004

Stopped working
Yes 1.89 1.16 3.08 0.006 1.72 1.03 2.84 0.035

No 1.00 1.00

Health plan
Yes 1.00 1.00

No 0.63 0.35 1.11 0.095 1.04 0.53 2.00 0.907

Source: Study Database
Legend: LL - lower limit / UL - upper limit / OR - odds ratio / aOR - adjusted odds ratio / TB - tuberculosis.
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diseases due to delay in treatment and should be better investigated. 
Non-poor households with formal employment may have access 
to sick pay30 and, consequently, stop working and receive statutory 
sick leave during care. The poorest families may not have access 
to sick pay, because they may not have a formal contract, so they 
cannot stop working. Not stopping work is potentially bad as it can 
affect the patient’s likelihood of successfully completing treatment.

Although the data show that the poor have had higher 
incidence of catastrophic cost (60%), the not poor also suffered 
catastrophic cost (32%), this can be explained by the fact that 
they could spend some money to speed up the diagnosis and 
have a situation more comfortable while seeking diagnosis and 
therapy, and conditions to cope with the need for additional food 
while recovering from the illness (if they have the money, they 
can spend it searching for better treatment conditions). These 
findings suggest that social protection schemes, such as food 
baskets and transport vouchers, are a social protection scheme 
that should be carried out for patients from poor families. In Brazil, 
several social protection measures are already in place2.

Free healthcare services are necessary but not sufficient 
in Brazil, the way the TB program is organized may need to be 
improved to advance prompt and effective care for TB patients. 
Furthermore, finding and treating the poorest people is the biggest 
challenge, as the focus on the vulnerable population requires 
different approaches that are not normally under the standard 
competence of health professionals in Brazil.

Financial assistance to patients who have lost income due to TB 
is not fully under the Ministry of Health’s responsibility, and reducing 
costs for these TB-affected families in Brazil will require collaboration 
between the Ministry of Health and the Ministry of Social Development. 
The creation of a patient referral system for the Unified Social Assistance 
System carried out by the Unified Health System (UHS/SUS) will be 
the next step in the fight against TB in Brazil. This combination is a 
new approach that needs to be more innovative and focus on this 
vulnerable population with increasing financial difficulties due to TB, 
as an important path to TB elimination by 2035.

CONCLUSIONS AND IMPLICATIONS FOR 
PRACTICE

To our knowledge, this is the first survey in Brazil to estimate 
the proportion of catastrophic costs among people with all-
drug-sensitive TB. The results provide a baseline for monitoring 
progress towards the WHO goal of ensuring that no TB-affected 
families face financial difficulty due to the disease and help to 
identify which families need support.

Households in Brazil are at risk of going through financial 
difficulties due to illness from TB, despite access to Primary 
Care available through the UHS/SUS. The catastrophic costs 
and the decrease in income for many families in Brazil observed 
during TB treatment can hinder access to health services and, 
consequently, the treatment of these patients.

Regarding the implications for practice, the findings of this 
investigation have the potential to direct specific intervention 

strategies for low-income families that need a different look due 
to their financial situation. It is recommended that nurses act 
assertively in monitoring these families, seeking to maintain the 
treatment for as long as necessary to promote the cure.

The study also had some limitations. First, TB-related costs 
were self-reported, and participants may have experienced difficulty 
remembering costs incurred prior to diagnosis. Participants working 
in the informal, self-employed, and agricultural sectors may also have 
difficulty estimating incomes. Second, we are unable to assess costs 
for those patients who could not afford to seek treatment, such as the 
homeless who might underestimate our proportion of catastrophic 
costs. Finally, the cross-sectional design of the study means that we 
may have underestimated the use of coping strategies, as the risk 
of this activity will likely accumulate during treatment.

It is important to highlight the need to develop further research 
with participants who do not have access to the health system, as 
well as a study design to monitor these expenses on a monthly 
basis, since the cross-sectional design of the study may have 
underestimated the use of coping strategies and costs, as the 
risk tends to accumulate throughout the treatment.
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