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ABSTRACT
Objective: The study aims to estimate catastrophic health expenditures associated with the diag-
nosis and follow-up treatment of Congenital Zika Syndrome (CZS) in children affected during the 
2015-2016 epidemic in Brazil. Catastrophic health expenditures are defined as health spending that 
exceeds a predefined proportion of the household’s total expenditures, exposing family members 
to financial vulnerability. Methods: Ninety-six interviews were held in the cities of Fortaleza and Rio 
de Janeiro in a convenience sample, using a questionnaire on sociodemographic characteristics and 
private household expenditures associated with the syndrome, which also allowed estimating ca-
tastrophic expenditures resulting from care for CZS. Results: Most of the mothers interviewed in the 
study were brown, under 34 years of age, unemployed, and reported a monthly family income of two 
minimum wages or less. Spending on medicines accounted for 77.6% of the medical expenditures, 
while transportation and food were the main components of nonmedical expenditures, accounting 
for 79% of this total. The affected households were largely low-income and suffered catastrophic 
expenditures due to the disease. Considering the family income metric, in 41.7% of the househol-
ds, expenses with the child’s disease exceeded 10% of the household income.  Conclusion: Public 
policies should consider the financial and healthcare needs of these families to ensure adequate 
support for individuals affected by CZS.

RESUMO
Objetivo: O estudo tem como objetivo estimar os gastos catastróficos em saúde associados ao diag-
nóstico e acompanhamento do tratamento da síndrome congênita do Zika (SCZ) em crianças afeta-
das durante a epidemia de 2015-2016 no Brasil. Gastos catastróficos em saúde são definidos como 
gastos com saúde que excedem uma proporção predefinida dos gastos totais do domicílio, expon-
do os membros da família à vulnerabilidade financeira. Métodos: Foram realizadas 96 entrevistas 
nas cidades de Fortaleza e Rio de Janeiro numa amostra de conveniência, por meio de questionário 
sobre características sociodemográficas e gastos privados domiciliares associados à síndrome, o que 
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também permitiu estimar gastos catastróficos decorrentes do cuidado à SCZ. Resultados: A maioria 
das mães entrevistadas no estudo era parda, com menos de 34 anos, desempregada e com renda fa-
miliar mensal igual ou inferior a dois salários mínimos. Os gastos com medicamentos representaram 
77,6% dos gastos médicos, enquanto transporte e alimentação foram os principais componentes 
dos gastos não médicos, respondendo por 79% desse total. Os domicílios afetados eram, em grande 
parte, de baixa renda e sofreram gastos catastróficos devido à doença. Considerando a métrica de 
renda familiar, em 41,7% dos domicílios, os gastos com a doença da criança ultrapassaram 10% da 
renda familiar. Conclusão: As políticas públicas devem considerar as necessidades financeiras e de 
saúde dessas famílias para garantir o suporte adequado aos indivíduos acometidos pela SCZ.

Introduction

Data from the Brazilian Information System on Live Births 
(Sinasc) show a change in the pattern of cases of microceph-
aly in Brazil starting in 2015. From 2000 to 2014, the number of 
liveborn infants with microcephaly had remained stable, with 
an annual mean of 164 cases (Marinho et al., 2016). However, 
in 2015, there was an unexpected spike in the number of cas-
es, reaching 4,129 notifications (136,8 cases per 100,000 live 
births). In 2016, the number of cases reached its peak with 
8,587 notifications (300,5 cases per 100,000 live births), drop-
ping to 2.658 (90,0 cases per 100,000 live births) in 2017. Since 
then, there has been a drop in the number of cases, reaching 
the lowest record in 2021, with 807 cases (Brasil, 2022).   

The outbreak of microcephaly and other neurological dis-
orders in children under one year of age in 2015 and 2016, 
especially in municipalities in Northeast Brazil, was subse-
quently linked to Zika virus infection (Heukelbach et al., 2016). 
Zika virus infection became a serious public health concern 
given its ability to cross the placenta and infect cells in the fe-
tal brain, which could lead to microcephaly cases, congenital 
abnormalities, preterm births, deaths, and cognitive, sensory, 
and motor disabilities (Caine et al., 2018). Congenital anoma-
lies occurring in fetuses or infants with presumed or labora-
tory-confirmed intrauterine Zika virus infection characterize 
Congenital Zika Syndrome (CZS) (Moore et al., 2017).

Microcephaly appeared as the syndrome’s most evident 
manifestation. The potentially increasing impact of the Zika 
epidemic led the Brazilian Ministry of Health to declare a Public 
Health Emergency of National Concern in November 2015 
(Brasil, 2017d), while the World Health Organization (WHO) 
declared a Public Health Emergency of International Concern 
in February 2016 (WHO, 2016b). According to the Center 
for Emergency Public Health Operations in Microcephaly 
(Centro de Operações de Emergências em Saúde Pública sobre 
Microcefalias – COES in Portuguese), created during the ep-
idemiological crisis to ensure transparency in the data and 
information, from November 2015 to December 2016, 10,867 
cases of microcephaly were reported, 2,366 of which were 
confirmed. More than 60% of the notifications and 75% of 
the confirmed cases occurred in Northeast Brazil, especially 
in the states of Pernambuco and Bahia (Brasil, 2017b).

Estimation of socioeconomic burdens associated with 
diseases are highly relevant for the formulation of public poli-
cies, priority-setting in confronting the disease, the introduc-
tion of new technologies, and mitigation of consequences 
for the population. The Zika epidemic has placed a relevant 
economic burden on the affected countries. Thus far, only 
one study was identified that evaluated the economic bur-
den of the Zika epidemic on the Americas in 2015. The analy-
sis, conducted by the United Nations Development Program, 
includes Latin America and the Caribbean, with a special fo-
cus on Brazil, Colombia, and Suriname. The estimated total 
cost of the Zika epidemic in 2015-2017 ranged between 7 
and 18 billion US dollars, with most of the costs associat-
ed with loss of revenue from international tourism and the 
Guillain-Barré and microcephaly syndromes. According to 
the projections, the long-term costs associated with cases of 
microcephaly in Latin America and the Caribbean may reach 
US$ 29 billion, with Brazil accounting for 90% of these costs 
(UNDP, 2017). 

 However, analyzes such as the one carried out by the 
UNDP, which adopt a broader regional perspective, they 
only offer an overview of the macroeconomic impacts of 
the disease, losing sight of important details at the micro-
economic levels. Studies of national scope face challenges 
regarding the reliability of impact estimates, as they adopt 
many hypotheses in the construction of future epidemio-
logical scenarios. 

 One key stage for a global understanding of the epidem-
ic’s economic consequences is looking at the implications 
of the disease from the perspective of the affected families 
and the burden borne by them. The analysis proposed here 
allows understanding some of the economic consequences 
of the CZS on households affected by the disease during 
the outbreak in 2015-2016, in the states of Rio de Janeiro and 
Ceará. During the outbreak in 2015-2016, the state of Ceará 
had 642 reported cases of microcephaly, 152 of these were 
related to confirmed congenital Zika virus infection. In the 
state of Rio de Janeiro, there were 861 cases of microceph-
aly, 179 of these with confirmed infection (Brasil, 2016; Brasil, 
2017b). The analysis estimates household out-of-pocket and 
catastrophic expenditures associated with the diagnosis and 
treatment follow-up of the disease. 
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Methods 

Study design
This descriptive study was based on primary data collect-
ed through a cross-sectional survey of children diagnosed 
with the congenital Zika virus syndrome that received clin-
ical care in the cities of Fortaleza and Rio de Janeiro, capitals 
of the states of Ceará and Rio de Janeiro, respectively. Data 
collection was done at two specialized points of care with a 
range of services for children with microcephaly. The first is a 
nongovernmental organization, the Instituto Caviver, located 
in the city of Fortaleza, that offers multidisciplinary care for 
120 children with CZS, organized in multi-professional team-
work format. The other data collection center is Instituto de 
Puericultura e Pediatria Martagão Gesteira, Universidade Federal 
do Rio de Janeiro (UFRJ), which provides care for a cohort of 
26 probable cases of CZS according to the Brazilian Ministry 
of Health’s definition (Cavalcanti et al., 2017). 

All patients were recruited to participate in the study. 
They were approached to participate of face-to-face inter-
views that were undertaken in person at both specialized 
points of care, immediately after the consultation with the 
pediatrician or multidisciplinary team. Interviews were con-
ducted by graduate students that received training for the 
fieldwork. A total of three interviewers were used in Recife 
and two in Rio de Janeiro.

One of the family members responsible for follow-up of 
the child’s medical care, usually the primary caregiver, was 
interviewed using a structured questionnaire.. The ques-
tionnaire included closed-ended questions about the so-
cio-demographic characteristics of affected children and 
respondents, and open questions about items to measure 
the medical and nonmedical direct payments associated 
with CZS. The interviewee’s education was chosen as one of 
the indicators of the socioeconomic status of the household. 
It was assessed by the Critério de Classificação Econômica Brasil 
(ABEP, 2016), which is based on the Family Budget Survey 
(Pesquisa de Orçamentos Familiares – POF) of the Instituto 
Brasileiro de Geografia e Estatística – IBGE. We also asked about 
monthly household income and healthcare resource con-
sumption by child and family. 

The interviews were held between July 2017 and January 
2018. Of the 96 interviews, 80 were held in the city of 
Fortaleza. In the city of Rio de Janeiro, only 16 of the family 
caregivers of the 26 children in the cohort agreed to partici-
pate in the study. 

All interviewees provided written informed consent for 
the data collection. Confidentiality and privacy of the in-
formation provided by the interviewee were guaranteed. 
Numerical codes were used to identify respondents in da-
tabase and all data collection material were stored in a safe 
place. Participants were also informed that, at the end of the 
research, all material would be kept on file by the researchers 

for at least 5 years, according to Ethical Committee guide-
lines. The study was approved by the Institutional Review 
Board of the Oswaldo Cruz Foundation (reference number 
2.180.892) on July 20, 2017.  

Estimation of out-of-pocket household ex-
penditures associated with CZS
The current study used a microeconomic analysis for the 
cost-assessment, i.e., a survey from the perspective of the 
household in which the person affected by the disease lives 
(WHO, 2009).  

We estimated the household out-of-pocket payments. 
They encompass all private expenditures paid directly by the 
consumers to health care providers at the time-of-service 
use, i.e., the health care goods and services are not covered 
by a third-party payer such as private health insurance or oth-
er institution. All resources directly consumed as a function 
of the disease were assessed, including expenditures with 
medical care (physical therapy, occupational therapy, speech 
therapy, other medical consultations, medicines, laboratory 
tests, imaging exams, devices, and other expenses) and non-
medical costs complementarily related to medical care (food, 
transportation, and caregiver services). The identification of 
all these healthcare procedures associated with CZS was 
based on specialists’ opinion concerning needs for care that 
determine the expenditure composition. In addition to the 
average expense on each of these components, we assessed 
how often the child uses them to measure the total payment 
per procedure. The total medical care expenditure was given 
by the sum of total payment per medical components, while 
the total nonmedical care expenditure was given by the sum 
of total payment per nonmedical items (Table 1). Out-of-
pocket expenditures were computed on an annual basis and 
the values were converted into Purchasing Power Parities 
(PPP) US$ dollars at year 2018 (R$ 1 = PPPUS$ 0.454). (OECD, 
2020). PPP is an alternative method to the exchange rate that 
try to equalise the purchasing power of different currencies, 
by consider differences in price levels between countries.

Table 1. 	 Components of out-of-pocket household expenditure

Out-of-pocket

Medical Physical Therapy

Occupational Therapy

Speech Therapy

Other Consultations

Medicines

Laboratory Tests

Imaging Tests

Other

Non-medical Transportation

Food

Caregiver

Source: prepared by the authors.
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Household catastrophic health expenditures
Estimation of direct private expenditures on the diagnosis and 
treatment of microcephaly associated with Zika virus infection 
allows measuring the possibility of household catastrophic 
health expenditures, defined as health spending that exceeds 
a predefined proportion of the household’s total expen-
ditures. This indicator is determined by the extent to which 
out-of-pocket health payments absorb household’s financial 
resources, exposing family members to financial vulnerabil-
ity (WHO, 2010). For the purposes of this study, household 
income was defined as a proxy for household consumption, 
given the possible measurement errors in the consumption 
variable and especially the socioeconomic profile of the fami-
lies affected by the syndrome. According to economic theory, 
individuals and families can use their resources for purposes of 
consumption, tax payments, and/or savings (the latter defined 
in the broad sense, that is, investments that pay interest or oth-
er earnings) (Mankiw, 2001). While higher-income households 
tend to have greater possibilities for allocating their income to 
savings, families at the bottom of the social pyramid typical-
ly spend their entire earnings on consumption. In this sense, 
household income is considered a good proxy for family ex-
penditures, to the extent that CZS disproportionately affects 
more vulnerable groups, especially poor black women living 
in small towns or on the periphery of cities (UNDP, 2017).

In the absence of consensus on the best methodology for 
calculating catastrophic expenditures, this study adopted the 
following parameters: i) when the expenses on diagnosis and 
treatment of the disease exceeds 10% or 20% of the monthly 
household income and ii) when the total expenses on diag-
nosis and treatment of the disease exceeds 20% or 40% of 
the payment capacity, defined as monthly household income 
minus subsistence expenditures (Alam & Mahal, 2014; Boing 
et al., 2014; Engelgau et al., 2012; Xu et al., 2003). This study 
adopts three measures of subsistence expenditures: a) value 
equivalent to BRL 77 (PPPUS$ 35.00) per capita, referring to 
the lowest tier of eligibility for the Bolsa Família conditional 
cash transfer program and used by the Brazilian Federal gov-
ernment since 2014 as the line for monitoring extreme pover-
ty (Tronco & Ramos, 2017); b) a value equivalent to the family 
expenditures on food; and c) a value equivalent to the family’s 
expenditures on food plus rent or house payments. The idea 
is thus to calculate the percentage of households bearing a 
heavy financial burden from the disease, considering the rele-
vant expenditures for the family unit’s own survival. 

All the data were inputted in a Microsoft Excel spread-
sheet, and the analyses were performed with Stata 15.0 
(StataCorp, 2017).

Results

Of the total of 96 children for whom an interview was per-
formed with a parent or grandparent, 80 were held in the city 

of Fortaleza and 16 in Rio de Janeiro. 83.3% were between 12 
and 24 months of age and 12.5% were between 24 and 36 
months (Table 2). The majority was mixed-race (53.1%) and 
don’t have any private health insurance coverage (76.1%).

As for the characteristics of the family members answer-
ing the interview, 96.7% were the children’s own parents 
(79.2% were mothers and 17.7% were fathers), and the rest 
(3.3%) were grandparents (Table 3). Concerning maternal age, 
50% of mothers were 24 years old or less and 32.9% were 25 
to 34 years of age, i.e., 83% of the mothers were 34 years old 
or younger. The fathers were mostly 25 to 44 years of age, 
representing 87.2% of the total. The majority of the moth-
ers and fathers were brown (76.3% and 58.8%, respectively), 
and most of them were married or living with the partner 
(71.1% of the mothers and 88.2% of the fathers). Concerning 
education, 48.7% of the mothers had complete secondary 
schooling or higher, while 32.9% had complete primary or in-
complete secondary schooling. Most of the fathers had com-
plete secondary or incomplete university schooling (52.9%). 
Concerning labor market status, 88.2% of the mothers were 
unemployed or not working, compared to only 11.8% of the 
fathers. Meanwhile, 72.4% of the mothers reported a month-
ly household income of two minimum wages or less, and 
58.8% of the fathers reported a monthly household income 
greater than two minimum wages (One monthly minimum 
wage in 2018 = BRL 954/ US$PPP 433.64).

 Thus, more than 80% of households reported a 
monthly household income of up to three minimum 
wages. Approximately 65% of households received the 
Noncontributory Regular Pension due to the child’s illness. 
That is a financial aid equivalent to a monthly minimum wage 
intended for people with disabilities and per capita house-
hold income below one quarter of the minimum wage.

Table 2. 	 Distribution of children with microcephaly related to 
Zika virus according to race/color, age bracket, and 
private health plan coverage, n = 96

Age bracket %

≤12 months 3.1

12 to 24 months 83.3

24 to 36 months 12.5

>36 months 1.1

Color/Race %

White 44.8

Black 2.1

Brown 51.0

Indigenous 2.1

Private health insurance coverage %

Yes 23.9

No 76.1

Source: prepared by the authors.
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Table 3. 	 Sociodemographic characteristics of respondents

Relationship to child

Total
n = 96

Mother
n = 76

Father
n = 17

Grandparent
n = 3

n % n % n % n %

Age groups

15-24 years 38 50.0 1 5.9 0 0.0 39 40.6

25-34 years 25 32.9 8 47.1 0 0.0 33 34.4

35-44 years 13 17.1 7 41.1 2 66.7 22 22.9

>45 years 0 0.0 1 5.9 1 33.3 2 2.1

Race/color 

White 11 14.5 4 23.5 0 0.0 15 15.6

Black 5 6.6 3 17.6 0 0.0 8 8.3

Brown 58 76.3 10 58.8 3 100.0 71 73.9

Indigenous 2 2.6 0 0.0 0 0.0 2 2.1

Marital status

Single 19 25.0 1 5.9 0 0.0 20 20.8

Married/Lives with spouse 54 71.1 15 88.2 3 0.0 72 75.0

Divorced/Separated 0 0.0 1 5.9 0 100.0 1 1.1

Widow 3 3.9 0 0.0 0 0.0 3 3.1

Schooling†

Illiterate/Incomplete Primary 2 2.6 0 0.0 3 100.0 5 5.2

Complete Primary/Incomplete Junior High 7 9.2 2 11.8 0 0.0 9 9.4

Complete Junior High/Incomplete Secondary 25 32.9 4 23.5 0 0.0 29 30.2

Complete Secondary/Incomplete University 37 48.7 9 52.9 0 0.0 46 47.9

Complete University 5 6.6 2 11.8 0 0.0 7 7.3

Work status

Working/Employed 9 11.8 15 88.2 0 0.0 24 25.0

Not working/Unemployed 67 88.2 2 11.8 3 100.0 72 75.0

Monthly household income 

≤1 minimum wage* 25 32.9 2 11.8 0 0.0 27 28.1

1 to 2 minimum wages 30 39.5 5 29.4 3 100.0 38 39.6

2 to 3 minimum wages 11 14.4 3 17.6 0 0.0 14 14.6

>3 minimum wages 10 13.2 7 41.2 0 0.0 17 17.7

Financial aid 

Yes 50 65.8 9 53.0 3 100.0 62 64.6

No 23 30.3 8 47.0 0 0.0 31 32.3

No answer 3 3.9 0 0.0 0 0.0 3 3.1

Source: prepared by the authors. 
† Education levels are in accordance with the Critério de Classificação Econômica Brasil (ABEP, 2016).

* One monthly minimum wage in 2018 = BRL 954 (PPPUS$ 433.64).

Table 4 shows the annual out-of-pocket medical and non-
medical expenditures by the household. Total mean annual 
out-of-pocket expenditures by households was PPPUS$ 1,231.00, 
equivalent to almost a quarter of the annual minimum wage 
in 2018. In terms of medical and nonmedical expenditures, it 
was PPPUS$ 546.00 and PPPUS$ 685.00, respectively. Medicines 

accounted for 77.6% of the total expenditures, while 16.2% con-
sisted of consultations in physical therapy, occupational therapy, 
speech therapy, and other consultations (Figure 1). Transportation 
and food were the main items in nonmedical out-of-pocket ex-
penses, accounting for 79% of the total. The remaining 21% were 
associated with caregiver services (values not shown in tables).
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Source: prepared by the authors.

Figure 1. 	 Percentage distribution of out-of-pocket medical expenditures (%).

Physical Therapy/Occupational Therapy/Speech Therapy

Other Consultations

Medicines

Laboratory tests

Imaging tests

Others

0

Source: prepared by the authors.

20 40 60 80

Table 4. 	 Annual out-of-pocket medical and nonmedical household expenditures (2018 PPPUS$)

Annual Out-of-Pocket Household 
Expenditures Total % Median Mean SD* CV†

Mean  
(% of MW‡)

Medical 52,427 44.4 0 546 1,450 2.66 10.5

Nonmedical 65,739 55.6 323 685 1,032 1.51 13.16

Total 118,166 100.0 455 1,231 1,977 1.61 23.65

Source: prepared by the authors. * SD =standard deviation; † CV = coefficient of variation; ‡ MW = Brazilian annual minimum wage in 2018 (PPPUS$ 5,204).

Table 5 shows the catastrophic expenditures on CZS and 
on health as a whole. Considering the family income metric, 
in 41.7% of the households, expenses with the child’s disease 
exceeded 10% of the household income, while in 23% of the 
households these expenses exceeded 20% of the monthly 
household income. Considering other ways of calculating 
catastrophic expenditures, for example via family income 
minus BRL 77.00 (PPPUS$ 35.00) per capita, in 27.1% of house-
holds, total expenditures on diagnosis and treatment of the 
syndrome exceeded 20% of the family’s payment capacity. 
Using 40% of the payment capacity as the threshold, 15.6% 
of the households were in this situation. Based on the third 
criterion of payment capacity (family income minus expen-
ditures on food and rent or house payments), the economic 
burden of the disease was even greater, since for 39.6% and 
25% of the households, expenditures on care for the child 
exceeded 20% and 40% of the family’s payment capacity, 
respectively. The second column of Table 4 includes direct 
private expenditures related to the syndrome plus other fam-
ily health expenses; in almost half of families, health expendi-
tures exceeded 10% of the household income, and in 27.1% 
of families, health expenses exceeded 20% of income.

Discussion

The Zika epidemic in Brazil created a heavy burden for many 
Brazilian families, especially those with children born from 
2015 and 2017 and affected by the congenital Zika syndrome 
(Freitas et al., 2019; Brunoni et al., 2016). Due to intrauterine 
infection, the children were born with microcephaly and/or 
other neurological alterations constituting the CZS, which 
was the inclusion criterion for this study.

In addition to the physical and mental health consequen
ces for the children, there are economic consequences for the 
households. The study found that the households belonged 
to low-income brackets, mostly below two minimum wages, 
besides the existence of catastrophic expenditures due to 
the disease. Medicines were the main items in private out-of-
pocket spending. These findings corroborate other studies 
in Brazil showing that the main item in out-of-pocket spend-
ing is medicines, especially among the poorest households 
(Boing et al., 2014; Luiza et al., 2016). One study showed that 
for the poorest 10% of the Brazilian population, medicines 
accounted for more than 80% of health expenses (Campino, 
2011). These findings suggest that at least during the period 
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Table 5. 	 Proportion of households with catastrophic health expenditures and specifically for microcephaly (%) 

Catastrophic expenditures
Due to microcephaly

 (%)
In health*

 (%)

Family income

>10% 41.7 48.9

>20% 22.9 27.1

Payment capacity 1†

>20% 27.1 32.3

>40% 15.6 17.7

Payment capacity 2‡

>20% 36.5 39.6

>40% 20.8 25.0

Payment capacity 3§

>20% 39.6 44.8

>40% 25.0 30.2

Source: prepared by the authors. * In addition to out-of-pocket expenditures related to microcephaly, this also includes other family health expenses, including private 
health insurance premium. †Payment capacity 1: Family income minus BRL 77 (PPPU$ 35.00) per capita; ‡Payment capacity 2: Family income minus food expenses;  
§ Payment capacity 3: Family income minus expenses with food and rent or house payments.

studied here, some medicines needed for treatment of CZS 
were not fully supplied by the public Unified Health System 
(SUS). For example, the drug levetiracetam, an anticonvulsant 
drug used to treat seizures in patients with microcephaly, 
was only incorporated by the Unified Health System in July 
2017 (Brasil, 2017a). Considering the time elapsed between 
the drug’s incorporation, purchase, distribution, and avail-
ability in the SUS network, the families probably did not have 
free access to this medication and had to purchase it out-of-
pocket from private pharmacies. Depending on the family’s 
place of residence, there may also have been shortages of 
other anticonvulsants and other necessary drugs. The high 
proportions of out-of-pocket nonmedical expenditures with 
transportation, as shown in this study, may also reflect prob-
lems in the network of care at the municipal level, which is 
responsible for transporting the children to the respective 
healthcare services.

In May 2017, the Brazilian government announced the 
end of the national Zika virus emergency, due to the de-
crease in the number of new cases of the disease (Brasil, 
2017c). The announcement came months after the World 
Health Organization (WHO) declared the end of the global 
Zika virus emergency (WHO, 2016a; Pepe et al., 2020). These 
declarations may have dampened the sense of urgency to-
wards the disease, decreasing investments and government 
support for research and development for technological 
solutions and formulation and implementation of long-term 
policies in health care and educational support for affected 
children.. Impediments to care and difficulties in obtaining 
income, especially for vulnerable and poor families, can be 
decisive factors for catastrophic expenditures (Batista et al., 

2020; Kuper et al., 2018). Until September 2019, the affected 
families were eligible to receive a financial aid, the Programa 
de Prestação Continuada (BPC) equivalent to a minimum 
wage, as long as they earned a monthly per capita family of 
one-fourth the minimum wage or less. Fortunately, Executive 
Order MP 894 of 2019, converted into the Law 13.985 of April 
2020, eliminated this income requirement and the need to 
renew the application for the benefit every two years, thus 
making it a lifetime pension (Brasil, 2020). In our study, almost 
30% of the families interviewed reported not receiving this 
governmental financial aid due to the child’ illness, although 
more than 80% of households reported a monthly house-
hold income of up to three minimum wages. Even though 
part of these families exceeds the per capita family income 
threshold previously established by the program, they are far 
from the middle-class condition. Thus, the end of the income 
eligibility criterion goes in the right direction. In addition to 
the higher prevalence of microcephaly in the most vulnera-
ble groups, many mothers and family members stop working 
or seek work in the labor market to dedicate themselves, al-
most exclusively, to the care of the disabled child. I our study, 
about 88% of the mothers were not working, which may 
have been due largely to the kind of intense care required 
by these children According to United Nations Development 
Program, these lifetime indirect costs related to the care of 
children with Zika-related congenital conditions are sub-
stantial. These costs could run more than $4.8 billion in Latin 
America and the Caribbean (UNDP, 2017). 

A limitation of this study is the use of cross-sectional data 
that records information at a single point in time. The confor-
mation of longitudinal study design, with the follow-up of 
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the same families over time, would allow capturing changes 
in the socioeconomic status of the families. In addition, less 
memory error would be incurred since the follow-up would 
increase the accuracy of information about household con-
sumption items as out-of-pocket health spending. Another 
important limitation of this study is the absence of control 
groups comparing the expenditures associated with children 
with microcephaly and those related to children with other 
CZS developmental delays or children with no impairments, 
despite being born to mothers infected by Zika virus. In this 
sense, instead of measuring the impact of CZS on families 
using a baseline scenario, this study only addresses the de-
scription of the socioeconomic conditions of the affected 
households and the direct private costs associated with the 
disease.

Thus, our work has shown that there were considerable 
economic consequences for the families. The affected house-
holds were largely low-income and suffered catastrophic ex-
penditures due to the disease. Public policies should consider 
these specific financial and healthcare needs of affected fam-
ilies to ensure adequate support for individuals affected by 
CZS in all phases of their lives.
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