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Abstract
During the outbreak of the Zika virus, Brazilian health authorities recommended that
pregnant women take meticulous precaution to avoid mosquito bites and that women in
general use contraceptive methods to postpone/delay pregnancies. In this article, we
present new estimates on the Zika virus incidence, its correlates and preventive
behaviors in the Northeast of Brazil, where the outbreak initiated, using survey data
collected between March 30" and June 3" of 2016. The target population were women
aged 15-49 in the capital cities of the nine states of the Northeast region of Brazil. We
find that more educated women were less likely to report suffering from Zika (or its
symptoms) and more likely to report having taken precaution against Zika, such as
having used long and light-colored clothes, having used mosquito repellent or
insecticides, having used mosquito protective screens or kept windows closed, and
having dumped standing water where mosquitoes can breed. In addition, more educated
women were more likely to report being informed about the association between Zika
and microcephaly and to avoid pregnancy in the last 12 months. Finally, we also find
that women who reported experiencing sexual domestic violence in the last 12 months

were more likely to report suffering from Zika.
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1. INTRODUCTION

Zika, a flavivirus, was first identified in the Americas in March 2015, in Bahia,
in the Northeast region of Brazil (Campos, Bandeira and Sardi, 2015; Zanluca et al.,
2015). In urban and suburban environments, the Zika virus is transmitted in a human-
mosquito-human transmission cycle, primarily by Aedes mosquitoes (Petersen et al.,
2015). Transmission of Zika from mother to fetus and sexual transmission have both
been reported (Calvet et al., 2016; Foy et al., 2011; Jouannic et al., 2016; MMWR,
2016a; MMWR, 2016b; Oliveira et al., 2016; Venturi et al., 2016). Brazil reported an
association between Zika infection and Guillian-Barré syndrome in July 2015, and an
association between Zika infection and microcephaly in October 2015 (WHO, 2016).

Kindhauser et al. (2016) describe the spread of the Zika virus worldwide since
1947. The authors observe that Zika infection in humans has changed in character while
expanding in geographical range. Between 1947 and 2007, Zika caused mild illness
across equatorial African and Asian countries. From 2007 onwards, Zika has caused
large outbreaks in previously unexposed populations, and from 2013 onwards, Zika
outbreaks have been linked to neurological disorders. The authors also argue that future
transmission of Zika is likely to coincide with the global distribution of Aedes vectors.

In the Americas, Zika was probably introduced between May and December
2013, and had been circulating in Brazil earlier than the first Zika virus infection case
was reported in 2015 (Faria et al., 2016). International events, such as the catholic event
“World Youth Day” in July 2013, the World Cup in 2014, and the Canoeing
Championship in Rio de Janeiro in 2014, are likely to explain the introduction of such
arbovirus in Brazil (Faria et al., 2016). Using the Global Epidemic and Mobility Model,

Zhang et al. (2017) show that Zika was introduced in Brazil probably in Rio de Janeiro,

! http://www.who.int/mediacentre/factsheets/zika/en/, last accessed: April 4, 2018.

3



http://www.who.int/mediacentre/factsheets/zika/en/

Brasilia (Federal District), Salvador and Fortaleza. Faria et al. (2017) provide evidence
of the role of the Northeast region of Brazil in the establishment of the Zika virus in the
Americas.

Brazilian health authorities have recommended that pregnant women take
meticulous precaution to avoid mosquito bites and that women in general use
contraceptive methods to postpone/delay pregnancies. The emergency protocol,
published after the Ministry of Health declared the state of emergency in public health
of national interest in November 11", 2015, focused not only on pregnant women and
their infants, but also on women in childbearing age.? Public health authorities explicitly
recommended to increase the access to contraceptive methods in the public health
system, and to strengthen preconception counseling in order to inform women who want
to get pregnant about the current situation of the cases of microcephaly in the country.
On February 1%, 2016, the WHO declared the Zika outbreak as a Public Health
Emergency of International Concern (WHO, 2016). By August 25™ of 2017, 48
countries and territories in the Americas confirmed autochthonous, vector-borne
transmission of Zika virus disease, while five countries reported sexually transmitted
Zika cases (PAHO, 2017).2

A potential causal relationship between Zika infection during pregnancy and
microcephaly, and other serious brain anomalies, was firstly reported in May 2016 by
Rasmussen et al. (2016). Posterior case-control studies support this causal relationship.
For instance, evidence has shown that the microcephaly epidemic is a result of
congenital Zika infection in Brazil (Aradjo et al., 2016). Besides, children with

congenital Zika but normal head size at birth can develop microcephaly and have

2

http://portalarquivos2.saude.gov.br/images/PROTOCOL0%20DE%20ATENDIMENT0%20PARA%20
MICROCEFALIA.pdf, last accessed: April 4", 2018.

3 pttp://WWW.paho.orq/hq/index.php?option:com content&id=11599&Itemid=41691, last accessed: April
4", 2018.
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significant neurologic sequelae after birth (van der Linden et al., 2016). In November
18"™ of 2016, the Emergency Committee of the World Health Organization felt that Zika
and associated consequences no longer represented a Public Health Emergency of
International Concern because there was enough scientific evidence of the link between
Zika virus infection and microcephaly at that time.* Recent research has made progress
in sequencing the Zika genome (Worobey, 2017) and discovering a vaccine to protect
human from Zika infection (Abbink et al., 2016).

However, diagnosing Zika is complicated for several reasons (Petersen et al.,
2016). The fact that dengue and chikungunya, which result in similar clinical pictures,
have both been epidemic in Brazil confound clinical diagnoses (Fauci and Morens,
2016; Petersen et al., 2016).> Moreover, because Zika is closely related to dengue,
serologic samples may cross-react in test for either virus (Fauci and Morens, 2016;
Petersen et al., 2016). As emphasized by Possas (2016), understanding the social,
economic, and anthropological aspects of the vulnerable population is of paramount
importance because a pathogen requires a receptive population to cause disease.

In this article, we present new estimates of the Zika virus incidence, its
correlates and preventive behaviors in the Northeast of Brazil, where the outbreak

initiated, using survey data collected through the PCSVDF™"""

(Pesquisa de Condigdes
Socioeconomicas e Violéncia Doméstica e Familiar contra a Mulher) survey. This
survey was conducted between March 30" and June 3™ of 2016 and its target population
were women aged 15-49 in the capital cities of the nine states of the Northeast region of
Brazil. The main objectives of the PCSVDFM"" survey were to measure the causes and

consequences of domestic (intimate partner) violence in Brazil. Given the Zika outbreak

during the development of the PCSVDFM" survey, it was decided to incorporate a

* http://www.who.int/mediacentre/news/statements/2016/zika-fifth-ec/en, last accessed: April 4™, 2018.
S http://iris.paho.org/xmlui/handle/123456789/33895 , last accessed: April 4. 2018.
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battery of questions which shall provide useful information regarding the incidence of
Zika, its correlates and preventive behaviors.

We study Zika incidence and symptoms, behavioral/preventive responses to
Zika, knowledge on Zika and microcephaly, pregnancy status and contraceptive
behavior. We find that more educated women were less likely to report suffering from
Zika (or its symptoms) and more likely to report having taken precaution against Zika,
such as having used long and light-colored clothes, having used mosquito repellent or
insecticides, having used mosquito protective screens or kept windows closed, and
having dumped standing water where mosquitoes can breed. In addition, more educated
women were more likely to report being informed about the association between Zika
and microcephaly and to avoid pregnancy in the last 12 months. Finally, we also find
that women who reported experiencing sexual domestic violence in the last 12 months
were more likely to report suffering from Zika (or its symptoms). These findings may
be useful in enhancing family planning and reproductive health policies in Brazil, and
more generally, in a context of health shocks or epidemics.

Our study can provide guidance to shape the Family Health Program, which
provides primary health care services at the community level, by identifying the most
exposed (and vulnerable) sociodemographic groups to the Zika epidemic, and their main
preventive and behavioral responses. One of these responses is the postponement of
pregnancy, which suggests a potential increase in the demand for both family planning
advice in the primary health care service and contraceptives.

Finally, our study can contribute to the public policy of endemic disease control,
since we also investigate the correlates of the likelihood of visits by endemic disease
control agents. The control of Aedes aegypti has been intensified since the declaration of

public health emergency by the Ministry of Health at the end of 2015, including the



mobilization of armed forces to survey households (Augusto et al., 2016). However, the
vector control program has not prevented the spread and introduction of diseases
transmitted by the Aedes aegypti, not even in areas with a well-organized public health
system (Castro, 2016).

The rest of the paper is organized as follows. Section 2 contains the data
description. Section 3 presents our results. Section 4 discusses our findings in the light

of previous estimates. Section 5 concludes.

2. DATA

This study uses data from the PCSVDFM“"" (Pesquisa de Condicdes
Socioecondmicas e Violéncia Domestica e Familiar contra a Mulher) survey, which
was conducted by Datainfo® —a company with previous experience in victimization
surveys— between March 30™ and June 3" of 2016.” A description of the sample design
and data entry of the PCSVDFM'™" s provided in the online appendix.

In Table 1 we compare the average characteristics of the respondents in the
PCSVDFM!M" with those of women aged 15-49 from the Pesquisa Nacional por
Amostra de Domicilios Continua - PNADC (1st quarter, 2016), a national representative
household survey carried out by the Instituto Brasileiro de Geografia e Estatistica
(IBGE).® The total sample size in the PCSVDF"™" is 10,094 women in the nine state

capitals of Northeastern Brazil, which is very close to the number of sampled women in

¢ http://www.datainfo.inf.br, last accessed: April 4™, 2018.

’ Ethical and safety guidelines for the conduct of this research were developed and were adhered to.
These emphasized individual informed consent and the importance of ensuring confidentiality and
privacy, both as a mean to protect the safety of respondents and field staff, and to improve the quality of
the data. Ethics permission for the study was obtained from the Brazilian Scientific Ethical Committee
(Approval Number 53690816.5.0000.5054).

® Currently, there are two versions of the PNAD: i) PNAD Continua, (or PNADC) collects data in each
trimester of the year (since 2012); ii) PNAD (the standard version) collects data once a year (in
September of each year, since 1977).
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the PNADC/IBGE, 10,988. In general, the distribution of characteristics is very similar
across respondents in the PCSVDFM“"" and the PNADC.

[Insert Table 1 about here]

3. RESULTS
3.1. Stylized facts
Table 2 displays information on the incidence of Zika and its symptoms,
preventive behaviors, and reproductive behaviors. The table allows us to document the
following stylized facts:
[Insert Table 2 about here]
A. Incidence of Zika and symptoms
1. 23.29% of women aged 15-49 report having been diagnosed with Zika in the
past 12 months.
2. 34.8% of women aged 15-49 report having had mild fever, rash, and/or joint
pain (typical symptoms associated to Zika) in the past 12 months.
3. 48.59% of women aged 15-49 report that there has been a Zika case in their
households in the past 12 months.
4. 67.2% of women aged 15-49 report having heard/known about a Zika case in
their neighborhood in the past 12 months.
5. 59.3% of women aged 15-49 report having received the visit of endemic diseases

(dengue, Zika, etc.) control agents in the past 12 months.

B. Preventive behaviors
6. 8.93% of women aged 15-49 report having used long and light-colored clothes

frequently or always, even during hot days, in the past 12 months.



7. 20.77% of women aged 15-49 report having used mosquito repellent or
insecticides frequently or always in the past 12 months.

8. 13.96% of women aged 15-49 report having used mosquito protective screens or
kept windows closed frequently or always in the past 12 months.

9. 78.61% of women aged 15-49 report having dumped standing water where

mosquitoes can breed frequently or always in the past 12 months.

C. Reproductive behaviors
10. 96.12% of women aged 15-49 report knowing that Zika is associated with
malformation in newborns (microcephaly).
11. 4.29% of women aged 15-49 report being currently pregnant; 0.49% of women
15-49 do not know/maybe.
12. 50.88% of women aged 15-49 report having used any contraceptive (or tried in
any way) to delay or avoid getting pregnant in the last 12 months; among those

(n=789), 18.32% report this was motivated because of the Zika epidemic.

3.2. Conditional correlates: multivariate logistic regressions

In Table 3 we study the correlates of Zika incidence as measured by five
different indicators: reporting to have been diagnosed with Zika in the last 12 months,
reporting to have suffered from typical Zika symptoms (e.g., mild fever, rash, and/or
joint pain) in the last 12 months, reporting to have had a Zika case in their household in
the past 12 months, reporting to have heard/known about a Zika case in their
neighborhood in the past 12 months, and reporting to have received the visit of endemic

diseases (dengue, Zika, etc.) control agents in the last 12 months.’ Table B1 in the

% Endemic disease control agents (Agentes de Controle de Endemias) are professionals responsible for
sanitary inspections in dwellings, deposits, vacant lands and commercial establishments. They search for
endemic foci. They must carefully conduct inspections of water tanks, gutters and roofs, and apply
larvicides and/or insecticides. They must also provide guidelines for the prevention and treatment of

9



online appendix displays the pairwise correlation coefficients between these (and
additional) variables. For instance, the estimated standard Pearson correlation
coefficient between reporting being diagnosed with Zika and reporting Zika symptoms
Is 0.646 (p-value<0.01).

We run multivariate logistic regressions for each of these binary variables on
women’s characteristics and (state) capital fixed effects.'® The vector of women’s
characteristics includes: age binary indicators (20-24, 25-29, 30-34, 35-39, 40-44, 45-
49), race binary indicators (Black, Brown, Asian/Indigenous) and educational binary
indicators (fundamental, high-school, college).** The table reports the odds-ratio (OR)
for each logit coefficient (i.e., the logit coefficient exponentiated).

The results displayed in Table 3 reveal that women with high-school were less
likely to report to have been diagnosed with Zika in the last 12 months (OR=0.783, p-
value<0.01) and to have suffered from Zika symptoms (OR=0.817, p-value<0.01) than
those with no (fundamental) education; qualitatively similar, but quantitatively stronger,
results are found for college-educated women (OR=0.542, p-value<0.01 and OR=0.519,
p-value<0.01). Moreover, college-educated women were less likely to report to have
had a Zika case in their household in the past 12 months (OR=0.824, p-value<0.05).
Finally, education was unrelated to the likelihood of reporting to have heard/known
about a Zika case in their neighborhood in the past 12 months (3*(3) = 3.46, p-
value=0.3256), but was positively related to the likelihood of reporting to have received
the visit of endemic disease control agents (OR=1.24 and p-value<0.01 for high-

school). Perhaps the main message from Table 3 is that more educated women were less

infectious diseases and perform the census of animals. In many cases, they are the first point of contact in
cases of epidemics in Brazil.

10 Section B of the online appendix reports linear multivariate regressions (linear probability models).

1 We classify education into four categories: no fundamental = no schooling or some fundamental
education; fundamental education = fundamental education or some high-school; high-school = high-
school or some college; college = college or graduate studies. The reference categories are women aged
15-19, with no fundamental education, white and living in Teresina, Piaui state capital.
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likely to report suffering from Zika (or its symptoms) or having a Zika case in their
households. The negative association between education and the likelihood of reporting
suffering from Zika (or its symptoms) is consistent with the well-documented positive
association between education and health.*

[Insert Table 3 about here]

In Table 4 we investigate correlates of four Zika preventive behaviors, namely,
having used long and light-colored clothes, even during hot days, in the last 12 months,
having used mosquito repellent or insecticides in the last 12 months, having used
mosquito protective screens or kept windows closed in the last 12 months, and having
dumped standing water where mosquitoes can breed in the last 12 months.* We find
that more educated women were more likely to follow preventive measures against
Zika. In particular, we observe that women with fundamental education were more
likely to report having used long and light-colored clothes, even during hot days, in the
last 12 months, (OR=1.38, p-value<0.05) and to have used mosquito repellent or
insecticides in the last 12 months (OR=1.43, p-value<0.01) than those with no
(fundamental) education; stronger results are found for high-school (OR=1.54, p-
value<0.01 and OR=1.90, p-value<0.01) and college-educated women (OR=2.30, p-
value<0.01 and OR=2.64, p-value<0.01). Regarding the use of mosquito protective
screens or keeping windows closed in the last 12 months, high-school and college-
educated women were more likely to report having used them with respect to women
with no (fundamental) education (OR=1.20, p-value<0.05 and OR=1.58, p-value<0.01).
Finally, educated women (fundamental, high-school, and college) were more likely to

report having dumped standing water where mosquitoes can breed in the last 12 months

12 Galama, Kippersluis and Lleras-Muney (2018) offer a systematic review of the literature on the effect
of education on health.

3 The estimated standard Pearson correlation coefficients between these four Zika preventive behaviors
are displayed in Table B1 in the online appendix.
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(OR=1.31, p-value<0.01; OR=1.46, p-value<0.01; OR=1.41, p-value<0.01). The
positive association between education and Zika preventive behaviors is consistent with
experimental evidence showing that lack of knowledge of malaria transmission and
prevention is a barrier to insecticide-treated nets adoption (Rhee et al., 2005).

[Insert Table 4 about here]

In Table 5 we investigate the correlates of knowing that the Zika virus is
associated with malformation in newborns, being currently pregnant and having used
any contraceptive (or tried in any way) to delay or avoid getting pregnant in the last 12
months. Two interesting patterns emerge from this table: first, educated women were
more likely to report to know that Zika is associated with malformation in newborns
(OR=1.66 and p-value<0.01 for high-school, OR=1.65 and p-value<0.05 for college
education) than those with no (fundamental) education, although one must bear in mind
that 96% of women report knowing that Zika virus may cause microcephaly.™* Second,
education was positively related to contraceptive behavior (OR=1.22 and p-value<0.01
for high-school, OR=1.37 and p-value<0.01 for college education).™

[Insert Table 5 about here]
3.3. Additional correlates: the role of domestic violence

As discussed in the introduction, the main objectives of the PCSVDFMUNe'
survey were to measure the causes and consequences of domestic (and intimate partner)
violence. In this subsection we replicate Tables 3, 4 and 5 adding exposure to intimate
partner violence in the last 12 months. Among those women who accepted to participate

in the PCSVDFM 7 411 were eligible to answer the section on Experience of

4 Both women with high-school and women with college were about 2 percentage points more likely to
report knowing that Zika virus may cause microcephaly than those with no (fundamental) education. See
Table B4 in the online appendix.

15 Education was unrelated to the likelihood of being currently pregnant (x*(3) = 3.88, p-value=0.2749).
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Violence (partner/ex-partner), and 5,858 of them answered this section. Hence our
original sample size decreases by about 40%.

The PCSVDFM"™" survey provides information regarding the following types of
domestic violence: 1) psychological/emotional violence; 2) physical violence; and 3)
sexual violence. Emotional domestic violence happens when women have been
insulted, humiliated, scared, intimidated, or threatened by their respective partners (or
ex-partners). Physical domestic violence occurs when women have been slapped,
pushed, hit, kicked, dragged, beaten, chocked, burnt, threatened or assaulted by the
partner (or ex-partner) with a weapon, knife or other object that can hurt. Finally, sexual
domestic violence describes a situation where women have experienced a forced sexual
intercourse, sexual coercion or sexual abuse, and this has been perpetrated by their
partners (or ex-partners).*

According to our data, 11.6% of women reported experiencing emotional
violence in the last 12 months; 5.2% reported experiencing physical violence; and 2.3%
reported experiencing sexual violence. There are several reasons to expect a relationship
between exposure to domestic violence and the outcomes under analysis in this paper.
In general, women who suffer from domestic violence may be less able to control their
fertility and contraceptive use. Moreover, since Zika can be sexually transmitted,
women who report having suffered from sexual domestic violence in the last 12 months
are expected to have a higher likelihood of having been diagnosed with Zika in the last
12 months.

[Insert Table 6 about here]
[Insert Table 7 about here]

[Insert Table 8 about here]

16 See Carvalho and Oliveira (2016) for more details. The questions used to collect information on
domestic violence were based on Maria da Penha Law and on WHO Multi-Country Study on Women's
Health and Domestic Violence Against Women (WHO, 2005).
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In Table 6 we find that women who experienced sexual domestic violence in the
last 12 months were more likely to report to have been diagnosed with Zika in the last
12 months (OR=1.80, p-value<0.01) and to have suffered from Zika symptoms
(OR=1.42, p-value<0.1). Suffering from other types of domestic violence did not appear
to be related with our Zika incidence measures. These findings are consistent with (at
least some) Zika (cases) being sexually transmitted.

Table 7 shows that women who experienced sexual domestic violence in the last
12 months were more likely to have used mosquito repellent or insecticides in the last
12 months (OR=1.66, p-value<0.05). However, given the results of the joint
significance tests on the domestic violence variables, we cannot reject that domestic
violence was unrelated to Zika preventive behaviors.

In Table 8 we find that experiencing sexual domestic violence in the last 12
months was negatively related with reported knowledge that Zika is associated with
malformation in newborns (OR=0.49, p-value<0.1). Domestic violence in the last 12
months was unrelated to being currently pregnant (x*(3) = 3.42, p-value=0.3310).
Finally, women who suffered from emotional domestic violence in the last 12 months
were more likely to report contraceptive behavior (OR=1.23, p-value<0.05). Once
again, however, given the results of the joint significance tests on the domestic violence
variables, we cannot reject that domestic violence was unrelated to reproductive
behaviors.

When analyzing the role of domestic violence, we are effectively performing 36
hypotheses tests (3 variables of domestic violence times 12 different outcomes). If these
hypotheses tests were independent, we would expect that about 2 (4) out of 36 will be
statistically significant at the 5% (10%) significance level. In other words, the two

findings that are significant at the 5% and 10% level respectively do not survive a
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standard (Bonferroni) adjustment for multiple testing.'” Given this, perhaps the main
message from the analysis of this subsection is that a few Zika cases can be explained
by sexual domestic violence, which is consistent with a sexual transmission mechanism.
A back-of-the-envelope calculation suggests that 1% of the cases of Zika (in the last 12
months) among women aged 15-49 may be explained by sexual domestic violence (in

the last 12 months).*®

4. DISCUSSION

In this section we discuss our findings in light of the existing estimates. Official
statistics from the Epidemiological Reports of the Ministry of Health show that the
incidence rate of Zika in the whole Northeast region jumped from 53.5 per 100,000
inhabitants in the 13" epidemiological week to 134.4 per 100,000 inhabitants in the 52"
epidemiological week of 2016. Approximately 60% of the total number of reported
cases of Zika up to the 52" epidemiological week were confirmed, while the rest of
notifications were discarded or were still under investigation. This indicates that such
(official) incidence rate may provide an underestimate of the actual incidence rate.

Another reason to believe that the Zika incidence rate based on surveillance data
is underestimated is that notifications of Zika reported to health authorities are based on
a self-selected population, individuals who search for health services. If individuals who
search for health services are those exhibiting strong symptoms of the disease, the

incidence based on surveillance data may reflect (only) the most serious cases of Zika.

" The Bonferroni correction rejects the null hypothesis for each p-value < a/m, where « is the
significance level and m is the total number of null hypotheses.

'8 The number of self-reported diagnosed Zika cases is 0.23*10094 = 2321.62. The number of Zika cases
explained by sexual domestic violence is 0.1*0.023*10094 = 23.2162. Hence, 23.2162/2321.62 = 0.01.
See Table B5 in the online appendix.
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Figure 1 displays the official incidence rate of Zika according to the 52
epidemiological report of the Ministry of Health in 2016 and the estimated incidence of
Zika diagnosis and symptoms based on the PCSVDFM“""_ Although the PCSVDF™!!ne"
Is restricted to women aged 15-49 in the nine Northeastern capitals, our estimated
incidence rates (%) are much larger than the official incidence rates reported by the
Ministry of Health (per 100,000 inhabitants). The correlation between the incidence rate
and Zika diagnosis is 0.637 (p-value = 0.0650), whereas the correlation between the
incidence rate and Zika symptoms is 0.563 (p-value = 0.1146)."

Zhang et al. (2017) analyzed the spread of Zika in the Americas and estimated
Zika infection rates, defined as the ratio between the cumulative number of new
infections, both symptomatic and asymptomatic, during the period of analysis and the
total population of a given region. Their estimated infection rate in Brazil was 16% on
February 1, 2016, when the WHO declared Zika a Public Health Emergency of
International Concern. This is the estimated infection rate for Brazil right before survey
teams of the PCSVDFM™" began the field work. About one year later, February 28,
2017, the estimated infection rate in Brazil remained statistically the same, 18%. In the
state of Bahia, their estimated infection rate was 31% (26-36, 95% CI). In the
PCSVDFM" the incidence rate of Zika diagnosis among women aged 15-49 was
about 34.6% (31.8-37.4, 95% CI), whereas that for Zika symptoms was 42% (38.9-44.7,
95% CI). Thus, the Zika incidence rates estimated with the PCSVDF"™" survey are in

line with previous estimates.

19 In some cases, there are large discrepancies between the official and the survey incidence rates. A few
potential reasons for such discrepancies: (1) Incidence rate from health authorities are computed using
notifications from the whole Northeastern states, whereas incidence rate based on the PCSVDF™"™" are
restricted to women aged 15 to 49 in the state capitals; (2) If private health providers do not report
adequately their notifications about arboviruses (i.e., Dengue, Chikungunya, and Zika), most of the
notifications investigated by health authorities are the ones reported by public health services; (3)
Epidemiological bulletins report incidence rates using only confirmed cases.

16



Diniz et al. (2017) report findings from a national survey in Brazil in June 2016
using mixed methods. They document that 56% of women reported that they had
avoided (or tried to avoid) pregnancy because of the Zika epidemic. Our results are
quite different. We document that 51% of women reported having used any
contraceptive (or tried in any way) to delay or avoid getting pregnant in the last 12
months, and that among this 51%, only 18% reported this behavior to be motivated by
the Zika epidemic. The discrepancy between their findings and ours does not seem to be
driven by the fact that we focus on the Northeast. If anything, the discrepancy is larger
in the Northeast: Diniz et al. (2017) document that 66% of women reported trying to
avoid pregnancy. Perhaps the discrepancy is driven by the different survey designs,
including different wording of questions, and more importantly, different sampling
procedures. While Diniz et al. (2017)’s sample is restricted to literate women aged 18-
39 in urban areas of Brazil, our sample is representative of urban areas of the

Northeast.

5. CONCLUSION

This article provides new findings on Zika incidence, preventive and
reproductive behaviors, and their correlates from a representative sample of women
aged 15-49 in the capital cities of the nine states of the Northeast region of Brazil. We
find that more educated women were less likely to report suffering from Zika (or its
symptoms) and more likely to follow preventive measures against the Zika virus:
having used long and light-colored clothes, having used mosquito repellent or
insecticides, having used mosquito protective screens or kept windows closed, and

having dumped standing water where mosquitoes can breed. In addition, more educated

% However, even if we restrict our sample to literate women aged 18-39, the estimated incidence of
women trying to delay or avoid getting pregnant because of the Zika epidemic is 20%.
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women were more likely to report being informed about the association between Zika
and microcephaly and to avoid pregnancy in the last 12 months. Finally, we also find
that women who reported experiencing sexual domestic violence in the last 12 months
were more likely to report suffering from Zika.

Our study can effectively contribute to guide the Family Health Program, which
provides primary health care services at the community level, by identifying
sociodemographic groups who are most exposed and vulnerable to the Zika epidemic,
and their main preventive and reproductive behavioral responses. One of these
responses is the postponement of pregnancy, which suggests a potential increase in the
demand for family planning advice in the primary health care service and
contraceptives.

In addition, our study can contribute to the public policy of endemic disease
control, since we also investigate the correlates of the likelihood of visits by endemic
disease control agents. The control of Aedes aegypti has been intensified since the
declaration of public health emergency by the Ministry of Health at the end of 2015,
including the mobilization of armed forces to survey households (Augusto et al., 2016).
However, the vector control program has not prevented the spread and introduction of
diseases transmitted by the Aedes aegypti, not even in areas with a well-organized

public health system (Castro, 2016).
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Table 1: Sociodemographic characteristics PCSVDFM"" vs, PNADC/IBGE

PCSVDFMUrer  PNADC/IBGE

N % N %
Age
15-19 1,269 1257 1577 14.35
20-24 1521 15.07 1,581 14.39
25-29 1574 1559 1579 14.37
30-34 1530 15.16 1,674 15.23
35-39 1,423 1410 1,626 14.80
40-45 1,261 1249 1541 14.02
45-49 1516 15.02 1,410 12.83
Education

No education 101 1.00 443 4.03

Some fundamental school 1,638 16.23 1,671 15.21

Fundamental school 674 6.68 1,060 9.65

Some high school 1,536 1522 1,086  9.88

High school or technical formation 4,100 40.62 4,107 37.38

Some college 990 9.81 906 8.25

College or graduate studies 1,034 10.24 1,715 1561
Missing 21 0.21 - -

Self-reported Race/Color
White 2,414 2392 2,818 25.65
Black 2,270 2249 1,216 11.07
Brown 5,268 5219 6,898 62.78
Asian 8 0.08 30 0.27
Indigenous 41 0.41 26 0.24
Missing 93 0.92 - -

Observations 10,094 10,988

Source: Own elaboration using PCSVDF™"™" and PNAD Continua/IBGE (1st Quarter 2016).
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Table 2: Stylized facts.

Mean (%) 95% CI
A. Incidence of Zika and symptoms
IZniligg past 12 months, have you been diagnosed with 23.99 29 46— 24.13
In the pagt 12 r_nonths, have you had mild fever, rash, 34 80 33.86 — 35.74
and/or joint pain?
In the past 12 months, has there been any Zika case in 4859 4760 — 49 58
your household?
In the past 12 month_s, have you heard/known about any 67.20 66.25 _ 68.14
Zika case in your neighborhood?
In the past 12 months, have you received the visit of
endemic diseases (dengue, Zika, etc.) control agents? 59.30 58.31-60.27
B. Preventive behaviors
In the past 12 months, haye you used long and light- 8.93 8.37 _ 951
colored clothes, even during hot days?
In 'ghe pa:st_12 months, have you used mosquito repellent 20.77 19.97 — 2158
or insecticides?
In the past 12 months, have you used mosquito
protective screens or kept windows closed? 13.96 13.28 - 14.66
In the past 12_months, have you dumped standing water 78.61 7778 — 7941
where mosquitos can breed?
C. Reproductive behaviors
_Dld you know that Zika is associated with malformation 96.12 95.73 — 96.50
in newborns (microcephaly)?
Are you pregnant now? 4.29 3.87-4.74
In the past 12 months, have you used any contraceptive 50.88 4981 5195

(or tried in any way) to delay or avoid getting pregnant?
If yes, is it because the Zika virus epidemic? 18.32 17.18 - 19.51

Source: Own elaboration using PCSVDFV"™" 950 CI: binomial exact 95% confidence interval.
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Table 3: Logit regressions of Zika incidence

Diagnosed Zika Zika in the Zika in the If—|ome visit
. . rom EDC
with Zika  symptoms  household  neighborhood agent
20-24 1.475*** 1.246** 0.873* 0.903 1.098
(0.148) (0.107) (0.071) (0.082) (0.090)
25-29 1.490*** 1.234** 0.866* 1.063 1.257***
(0.149) (0.106) (0.071) (0.097) (0.103)
30-34 1.355%** 1.242%* 0.921 1.010 1.202**
(0.137) (0.107) (0.075) (0.092) (0.099)
35-39 1.535%** 1 523*** 0.885 1.084 1.261%**
(0.155) (0.131) (0.073) (0.101) (0.105)
40-45 1.604*** 1 570*** 0.920 1.029 1.318***
(0.166) (0.139) (0.078) (0.098) (0.114)
45-49 1.5689***  1.647*** 0.870* 1.079 1.472%**
(0.158) (0.139) (0.071) (0.099) (0.122)
Black 1.046 1.059 1.056 1.093 1.165**
(0.080) (0.070) (0.068) (0.079) (0.076)
Brown 1.096 1.110* 1.123** 1.093 1.203***
(0.069) (0.060) (0.058) (0.064) (0.063)
Asian/Indigenous 0.849 0.901 1.069 0.750 0.935
(0.326) (0.286) (0.319) (0.238) (0.280)
Fundamental school 0.937 0.924 1.026 0.945 1.063
(0.075) (0.065) (0.071) (0.072) (0.074)
High school education 0.783***  0.817*** 0.975 0.984 1.235%**
(0.055) (0.050) (0.059) (0.066) (0.075)
College education 0.542***  (0.519*** 0.824** 0.856 1.139
(0.057) (0.047) (0.070) (0.081) (0.098)
Aracaju 1.157 1.457*** 1.188* 1.459%** 0.712%**
(0.171) (0.148) (0.118) (0.137) (0.072)
Fortaleza 1.403** 0.885 1.527%** 1.565%** 0.510***
(0.194) (0.091) (0.143) (0.1412) (0.049)
Jodo Pessoa 3.489***  2.062***  2.648*** 6.130*** 0.307***
(0.449) (0.203) (0.250) (0.622) (0.030)
Maceid 4.431***  2,033***  4.076*** 9.407*** 0.204***
(0.568) (0.203) (0.395) (1.047) (0.020)
Natal 2.539*** 1. 797***  2.633*** 5.381*** 0.410***
(0.338) (0.180) (0.252) (0.546) (0.040)
Recife 1.790%**  1.489***  2.076*** 4.118*** 0.504***
(0.238) (0.144) (0.190) (0.381) (0.048)
Salvador 4.876***  2.223*%**  4,129*** 5.011*** 0.688***
(0.618) (0.218) (0.395) (0.495) (0.068)
Séo Luis 7.064***  2.726%**  5276*** 10.987*** 0.751%*=
(0.882) (0.264) (0.508) (1.224) (0.075)
Joint significance test
Education variables 3%(3) 40.15%**  57.11%** 7.54* 3.46 15.16%**
Log Likelihood -4948.105 -6167.453  -6449.202 -5386.496 -6272.804
Observations 9765 9820 9797 9483 9686

Exponentiated coefficients. Standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table 4: Logit regressions of Zika preventive behaviors

Long & light-  Mosquito repellent/  Protective screens / Dumped
colored clothes Insecticides windows closed standing water
20-24 0.889 1.383*** 1.377*** 1.158
(0.123) (0.144) (0.161) (0.107)
25-29 0.712** 1.457*>** 1.155 1.287***
(0.102) (0.150) (0.137) (0.121)
30-34 0.889 1.447%** 1.304** 1.430***
(0.123) (0.150) (0.154) (0.137)
35-39 0.923 1.452%** 1.226* 1.235**
(0.129) (0.152) (0.147) (0.118)
40-45 1.007 1.090 1.039 1.502***
(0.143) (0.123) (0.133) (0.151)
45-49 0.894 1.165 1.073 1.486***
(0.125) (0.125) (0.130) (0.142)
Black 1.129 1.043 1.123 1.010
(0.120) (0.080) (0.100) (0.077)
Brown 0.948 0.985 1.012 1.186***
(0.085) (0.062) (0.074) (0.074)
Asian/Indigenous 0.640 0.938 1.168 1.291
(0.386) (0.330) (0.461) (0.487)
Fundamental school 1.378** 1.431%** 1.150 1.305%**
(0.178) (0.135) (0.118) (0.103)
High school education 1.537*** 1.897*** 1.204** 1.457***
(0.175) (0.156) (0.108) (0.100)
College education 2.300*** 2.643*** 1.583*** 1.406***
(0.326) (0.275) (0.184) (0.143)
Aracaju 0.968 3.023*** 1.601*** 0.858
(0.164) (0.412) (0.239) (0.101)
Fortaleza 0.607*** 1.480*** 1.126 0.489%***
(0.110) (0.213) (0.172) (0.052)
Jodo Pessoa 0.890 2.246*** 1.796*** 0.959
(0.148) (0.308) (0.258) (0.112)
Maceio 1.586*** 3.871*** 2.918*** 0.629***
(0.244) (0.516) (0.404) (0.071)
Natal 1.324* 2.626*** 1.687*** 1.117
(0.208) (0.359) (0.247) (0.135)
Recife 1.529*** 4.042%** 1.757*** 0.784**
(0.225) (0.520) (0.246) (0.086)
Salvador 1.390** 3.252%** 1.290* 0.627***
(0.214) (0.434) (0.193) (0.070)
Séo Luis 0.712** 2.606*** 2.343*** 1.337**
(0.122) (0.347) (0.323) (0.164)
Joint significance test
Education variables 3*(3) 35.41%** 103.01*** 16.26*** 30.45%**
Log Likelihood -2865.017 -4799.740 -3872.087 -4932.329
Observations 9738 9787 9771 9738

Exponentiated coefficients. Standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table 5: Logit regressions of reproductive behaviors

Knows that Zika virus Currently Currently using
may cause Microcephaly pregnant contraceptive
20-24 1.261 1.208 1.077
(0.235) (0.242) (0.1112)
25-29 1.715%** 1.059 0.955
(0.346) (0.215) (0.097)
30-34 1.589** 0.876 0.833*
(0.313) (0.182) (0.084)
35-39 1.233 0.383*** 0.590***
(0.232) (0.095) (0.060)
40-45 1.575** 0.404*** 0.374***
(0.322) (0.102) (0.039)
45-49 1.339 0.273%** 0.205***
(0.249) (0.073) (0.022)
Black 0.932 1.003 1.043
(0.139) (0.177) (0.074)
Brown 1.556*** 1.195 1.108*
(0.206) (0.169) (0.064)
Asian/Indigenous 1.295 1.209 0.708
(0.952) (0.894) (0.227)
Fundamental school 1.069 0.950 1.086
(0.162) (0.162) (0.081)
High school education 1.663*** 0.797 1.216***
(0.235) (0.122) (0.079)
College education 1.650** 0.712 1.366***
(0.373) (0.163) (0.123)
Avracaju 0.629* 1.202 1.662***
(0.156) (0.308) (0.175)
Fortaleza 0.590** 1.322 1.329***
(0.141) (0.316) (0.133)
Jodo Pessoa 0.946 1.012 1.141
(0.249) (0.262) (0.116)
Maceid 1.144 1.149 1.058
(0.320) (0.296) (0.110)
Natal 1.201 1.479 1.606***
(0.337) (0.366) (0.168)
Recife 0.523*** 0.794 1.224**
(0.121) (0.212) (0.122)
Salvador 0.493*** 1.373 1.690***
(0.116) (0.337) (0.171)
Séo Luis 1.705* 1.100 0.866
(0.527) (0.280) (0.087)
Joint significance test
Education variables y*(3) 18.52%** 3.88 15.78***
Log Likelihood -1548.924 -1440.519 -5439.551
Observations 9825 8434 8397

Exponentiated coefficients. Standard errors in parentheses.

* p<0.10. ** p<0.05, *** p<0.01
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Table 6: Logit regressions of Zika incidence, accounting for domestic violence in the last 12 months

Diagnosed Zika Zika in the Zika in the :Iome visit
. ) - rom EDC
with Zika ~ symptoms  household neighborhood agent
20-24 1.495%** 1.240* 0.800* 0.756** 1.100
(0.212) (0.150) (0.092) (0.099) (0.126)
25-29 1.525%** 1.264** 0.806* 0.823 1.367***
(0.214) (0.151) (0.092) (0.107) (0.156)
30-34 1.448%** 1.289** 0.831 0.768** 1.196
(0.205) (0.155) (0.095) (0.100) (0.136)
35-39 1.405** 1.546%** 0.761** 0.800* 1.341**
(0.203) (0.188) (0.089) (0.107) (0.157)
40-45 1.447%* 1.564*** 0.846 0.827 1.260*
(0.212) (0.194) (0.101) (0.113) (0.152)
45-49 1.642%** 1.664*** 0.858 0.885 1.511***
(0.232) (0.199) (0.099) (0.117) (0.176)
Black 1.003 1.037 1.091 1.062 1.199**
(0.103) (0.092) (0.094) (0.104) (0.105)
Brown 1.110 1.123 1.167** 1.009 1.197**
(0.096) (0.083) (0.083) (0.081) (0.085)
Asian/Indigenous 0.574 0.738 0.771 0.532 1.447
(0.368) (0.360) (0.342) (0.247) (0.639)
Fundamental school 1.018 1.000 0.976 0.994 0.990
(0.109) (0.092) (0.088) (0.099) (0.089)
High school education 0.910 0.906 0.949 1.138 1.287***
(0.084) (0.072) (0.074) (0.098) (0.101)
College education or higher 0.566*** 0.503*** 0.771** 0.903 1.181
(0.078) (0.060) (0.085) (0.112) (0.132)
Emotional violence 0.816 1.011 1.058 1.162 0.880
(0.104) (0.107) (0.108) (0.137) (0.091)
Physical violence 1.057 1.071 1.093 0.914 1.169
(0.187) (0.162) (0.163) (0.153) (0.176)
Sexual violence 1.797%** 1.415* 1.080 1.161 0.962
(0.401) (0.279) (0.215) (0.264) (0.192)
Aracaju 1.075 1.357** 1.174 1.062 0.864
(0.226) (0.190) (0.157) (0.136) (0.120)
Fortaleza 1.429* 0.787* 1.228 1.115 0.564***
(0.272) (0.109) (0.154) (0.134) (0.072)
Jodo Pessoa 3.707*** 2.072%** 2.338*** 5.001*** 0.330***
(0.660) (0.270) (0.290) (0.654) (0.042)
Macei6 4.356*** 1.735%** 3.444%** 8.141*** 0.219***
(0.786) (0.236) (0.447) (1.214) (0.029)
Natal 2.341%** 1.997%** 2.388*** 3.782*** 0.457***
(0.482) (0.299) (0.342) (0.579) (0.067)
Recife 1.600** 1.609%** 1.575%** 3.044*** 0.531***
(0.323) (0.227) (0.211) (0.412) (0.073)
Salvador 4.909*** 2.044%** 3.990*** 4.317%** 0.759**
(0.861) (0.264) (0.499) (0.550) (0.098)
Séo Luis 8.103*** 2.645%** 5.139*** 10.288*** 0.817
(1.429) (0.350) (0.671) (1.583) (0.109)
Joint significance test
Education variables y*(3) 21.03*** 40.17*** 6.26* 6.65* 17.49%**
Domestic violence variables y%(3)  8.39*** 4.89 1.95 2.57 1.88
Log Likelihood -2844.557  -3560.329  -3708.342 -3056.543 -3617.668
Observations 5630 5670 5660 5457 5589

Exponentiated coefficients. Standard errors in parentheses.

* p<0.10. ** p<0.05, *** p<0.01
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Table 7: Logit regressions of Zika preventive behaviors, accounting for domestic violence in the last 12 months

Long & light-colored  Mosquito repellent/  Protective screens Dumped
clothes Insecticides / windows closed  standing water
20-24 0.948 1.169 1.489** 1.184
(0.200) (0.171) (0.255) (0.154)
25-29 0.682* 1.303* 1.344* 1.180
(0.148) (0.185) (0.230) (0.151)
30-34 1.075 1.205 1.367* 1.255*
(0.220) (0.174) (0.234) (0.163)
35-39 0.902 1.082 1.384* 1.256*
(0.194) (0.161) (0.241) (0.167)
40-45 1.242 1.008 1.318 1.427***
(0.260) (0.155) (0.238) (0.196)
45-49 0.909 1.046 1.243 1.427***
(0.194) (0.156) (0.219) (0.189)
Black 1.045 1.114 1.232* 1.101
(0.160) (0.114) (0.147) (0.112)
Brown 0.934 1.005 1.114 1.134
(0.120) (0.087) (0.111) (0.095)
Asian/Indigenous 1.668 1.297 1.284 2.141
(1.061) (0.639) (0.722) (1.352)
Fundamental school 1.518** 1.360** 1.243 1.351%**
(0.273) (0.169) (0.167) (0.135)
High school education 1.571*** 2.092*** 1.369*** 1.601***
(0.250) (0.222) (0.159) (0.140)
College education or higher 2.284*** 2.505*** 1.630*** 1.763***
(0.450) (0.341) (0.247) (0.238)
Emotional violence 1.069 0.988 1.040 1.033
(0.196) (0.123) (0.147) (0.126)
Physical violence 0.844 0.900 0.953 0.976
(0.238) (0.165) (0.197) (0.170)
Sexual violence 1.037 1.656** 1.396 1.155
(0.374) (0.373) (0.354) (0.274)
Aracaju 0.694 2.324%** 1.291 0.711**
(0.167) (0.426) (0.241) (0.113)
Fortaleza 0.432%** 1.162 0.772 0.407%**
(0.107) (0.219) (0.147) (0.059)
Jodo Pessoa 0.748 2.137*** 1.357* 0.889
(0.163) (0.377) (0.238) (0.136)
Maceio 1.281 3.551*** 2.051*** 0.638***
(0.268) (0.624) (0.358) (0.098)
Natal 1.254 2.019*** 1.538** 1.151
(0.288) (0.400) (0.304) (0.214)
Recife 1.063 3.307*** 1.367* 0.844
(0.237) (0.597) (0.258) (0.138)
Salvador 1.071 2.713*** 0.797 0.596%***
(0.219) (0.469) (0.148) (0.088)
Séo Luis 0.503*** 2.056*** 1.208 1.710***
(0.121) (0.366) (0.218) (0.300)
Joint significance test
Education variables y*(3) 17.58*** 70.21%** 11.55*** 33.01%**
Domestic violence variables x*(3) 0.37 5.16 2.17 0.56
Log Likelihood -1495.670 -2775.512 -2240.214 -2878.312
Observations 5633 5661 5652 5635

Exponentiated coefficients. Standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table 8: Logit regressions of reproductive behaviors, accounting for domestic violence in the last 12

months
Knows that Zika virus Currently Currently using
may cause Microcephaly pregnant contraceptive
20-24 1.231 1.016 0.985
(0.339) (0.242) (0.128)
25-29 2.033** 0.950 0.876
(0.623) (0.228) (0.111)
30-34 1.405 0.724 0.739**
(0.397) (0.181) (0.094)
35-39 1.320 0.289*** 0.519***
(0.374) (0.092) (0.067)
40-45 1.349 0.390*** 0.306***
(0.391) (0.117) (0.040)
45-49 1.075 0.198*** 0.181***
(0.284) (0.069) (0.024)
Black 0.966 1.054 1.186*
(0.210) (0.235) (0.106)
Brown 1.339 1.220 1.175**
(0.249) (0.221) (0.087)
Asian/Indigenous 0.915 1.121 0.646
(0.956) (1.169) (0.286)
Fundamental school 1.254 0.941 1.100
(0.251) (0.194) (0.103)
High school education 2.000*** 0.748 1.349***
(0.373) (0.140) (0.109)
College education or higher 2.081** 0.658 1.523***
(0.664) (0.190) (0.173)
Emotional violence 1.020 0.700 1.234**
(0.277) (0.185) (0.130)
Physical violence 1.018 1.058 0.859
(0.377) (0.391) (0.131)
Sexual violence 0.485* 0.604 0.881
(0.191) (0.375) (0.177)
Avracaju 0.589* 1.222 1.537***
(0.185) (0.409) (0.209)
Fortaleza 0.685 1.447 0.945
(0.211) (0.440) (0.119)
Jodo Pessoa 1.055 1.156 0.967
(0.347) (0.371) (0.123)
Maceid 1.529 1.043 0.785*
(0.572) (0.356) (0.104)
Natal 1.470 1.694 1.410**
(0.627) (0.579) (0.213)
Recife 0.806 0.857 0.846
(0.272) (0.311) (0.115)
Salvador 0.875 1.396 1.261*
(0.277) (0.433) (0.159)
Séo Luis 3.340** 1.200 0.802*
(1.621) (0.391) (0.104)
Joint significance test
Education variables y*(3) 16.16*** 4.02 21.84%**
Domestic violence variables x*(3) 4.15 3.42 4.11
Log Likelihood -818.561 -922.588 -3457.325
Observations 5674 5406 5392

Exponentiated coefficients. Standard errors in parentheses.

* p<0.10. ** p<0.05, *** p<0.01
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ONLINE APPENDIX (NOT FOR PUBLICATION)

A. ADDITIONAL INFORMATION ON THE PCSVDFM"" SURVEY
A.1l. Sample design

The sampling plan was drawn up by stratifying the population of households in three
stages. In the first stage, census tracts were randomly selected from three groups that
reflected the income distribution of each state capital visited by the PCSVDF™!"® These
groups were based on the distribution of the average income of household heads at the level
of census tracts. In the second stage, households were randomly selected from the previously
selected census tracts. Finally, in the third stage, and to ensure the safety and confidentiality
of respondents, only one woman aged 15-49 is randomly selected per household.

Table Al reports the fraction of participants, refusals and not available respondents
among eligible women. Figure Al shows the geographical coverage of the PCSVDFMUIr
survey, and Table A2 compares the female population (PNADC, 2016) with the number of
respondents (PCSVDFMU"®") by state capital.

The survey used carefully selected female interviewers and supervisors who attended
a standardized three-week training course, covering issues of gender, violence, ethical and
safety issues, as well as interview techniques." The WHO ethics guidelines required that all
interviews take place in complete privacy except for infants younger than 2 vyears.
Interviewers were trained in several strategies to ensure such privacy, including use of
dummy questions in case someone entered the room, and use of decoy interviewers to ask
questions of mothers-in-law or husbands if this was the only way to ensure privacy with the

respondent. All interviews were conducted in the local language, and information about

available local services was provided to all respondents.

1 A 40-hour training at each one of the nine states was provided to roughly 25-35 interviewers per site (256
interviewers in total).
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Table Al: Fraction of participants, refusals and not available

Frequency %
Not in the household (NA) 742 6.50
Refused 575 5.04
Participants 10,094 88.46
Total 11,411 100

Source: Own elaboration using PCSVDFY"™",

Figure Al: Geographical coverage of the PCSVDFM'"" survey

Legend

A Northeastern Capitals firito Santo
Region
* North Region
r'_:;‘ Northeast Region (Sampled states)
c:j—‘ Center-West Region
Ej—‘ Southeast Region
' South Region

Table A2: Female population and survey participants by state capital

Female Population 15-49* Number of participants
Aracaju 182,932 1,007
Fortaleza 763,145 1,221
Jodo Pessoa 230,831 1,117
Maceio 295,015 1,018
Natal 251,401 1,078
Recife 471,612 1,308
Salvador 905,401 1,202
Sé&o Luis 342,191 1,143
Teresina 248,746 1,000
Total 3,691,274 10,094

*Pesquisa Nacional de Amostra por Domicilios Continua/IBGE, 1st Quarter/2016.
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A.2. Data entry and analysis

PCSVDFM"™" survey used CAPI (Computer - Assisted Personal Interviewing) data
collection technology provided by means of the World Bank’s Survey Solutions: a free
computer-assisted personal interviewing software developed by the Development Research

group of the World Bank in collaboration with the Food and Agriculture Organization (FAO).

A3



B. ADDITIONAL RESULTS

Table B1: Pairwise correlations for Zika incidence, preventive and reproductive behaviors

Diagnosed with Zika

Zika symptoms

Zika in the household

Zika in the neighborhood
Home visit from EDC agent
Long & light-colored clothes
Mosquito repellent/Insecticides
Protective screens/windows closed
Dumped standing water

Zika may cause Microcephaly
Currently pregnant

Currently using contraceptive
15-19

20-24

25-29

30-34

35-39

40-45

45-49

White

Black

Brown

Asian/Indigenous

No schooling/Incomplete Primary
Fundamental school

High school

College education

Avracaju

Fortaleza

Jodo Pessoa

Maceid

Natal

Recife

Salvador

Séo Luis

Teresina

Home visit Long & Mosquito Protective Dumped Knows that Currently
Diagnosed Zika Zika in the Zika in the from EDC light- repellent / screens / standin Zika virus may  Currently usin
with Zika  symptoms  household  neighborhood rom colored perer windows g cause pregnant 9.
agent Insecticides water . contraceptive
clothes closed Microcephaly
1
0.646*** 1
0.336*** 0.262*** 1
0.227***  (0.164***  0.416*** 1
-0.008 -0.014 0.062*** 0.062*** 1
0.032%** 0.025** 0.027*** 0.024** 0.009 1
0.024** 0.033***  0.033*** 0.062*** 0.027***  (0.191*** 1
0.007 0.023** -0.008 0.009 -0.009 0.192%** 0.288*** 1
0.023** 0.044*** 0.015 0.064*** 0.092***  0.053*** 0.135%** 0.114%** 1
0.019* 0.018* 0.049%** 0.077*** 0.083***  -0.039*** 0.022** -0.026**  0.107*** 1
-0.017 -0.031*** 0.001 0.004 0.003 0.04*** 0.108*** 0.04*** 0.025** 0.006 1
-0.012 -0.019* 0.02* 0.01 0.017 -0.021* 0.027** -0.012 0.014 0.032*** -0.04*** 1
-0.037***  -0.038***  0.026*** -0.003 -0.042*** 0.004 -0.049*** -0.025**  -0.047*** -0.036*** 0.029*** 0.062***
0.004 -0.013 -0.007 -0.02* -0.02** -0.004 0.013 0.022** -0.013 0.0002 0.057*** 0.112%**
0.004 -0.022** -0.007 0.01 0.004 -0.02** 0.035*** 0.006 0.004 0.02** 0.037*** 0.094***
-0.013 -0.022** 0.004 -0.002 0.0004 0.005 0.031*** 0.021** 0.02** 0.013 0.017 0.069***
0.011 0.025** -0.003 0.012 0.007 0.008 0.025** 0.007 -0.002 -0.006 -0.042%** -0.009
0.015 0.028*** 0.002 -0.001 0.017* 0.011 -0.03%** -0.019* 0.017* 0.009 -0.035*** -0.098***
0.015 0.043*** -0.014 0.002 0.033*** -0.003 -0.03%** -0.016 0.019* -0.004 -0.056*** -0.219***
-0.032***  -0.026***  -0.03*** -0.003 -0.058*** 0.008 0.01 0.005 -0.01 -0.013 -0.017 -0.025**
0.036*** 0.022** 0.032%** 0.03*** 0.029***  (0.027*** 0.022** 0.01 -0.022** -0.041*** -0.007 0.006
-0.002 0.005 -0.0004 -0.021** 0.026**  -0.028***  -0.028*** -0.013 0.027*** 0.046%** 0.02* 0.017
-0.008 -0.006 -0.002 -0.01 -0.008 -0.007 0.003 0.005 0.005 -0.001 0.001 -0.01
0.016 0.038*** -0.012 -0.007 -0.035***  -0.041***  -0.084***  -0.032***  -0.06*** -0.034*** 0.0004 -0.065***
0.01 0.008 0.014 -0.013 -0.026*** -0.005 -0.045*** -0.015 -0.017* -0.036*** 0.019* 0.002
0.005 0.002 0.013 0.019* 0.049%*** 0.007 0.058*** 0.011 0.046*** 0.044%** -0.007 0.04***
-0.041***  -0.062***  -0.025** -0.005 -0.002 0.045%** 0.071*** 0.041***  0.021** 0.019* -0.014 0.015
-0.093*** -0.016 -0.11%** -0.15%** 0.054*** -0.012 0.014 -0.007 0.008 -0.015 0.003 0.04%**
-0.087***  -0.098***  -0.078*** -0.152%*** 0.001 -0.052***  .0.077*** -0.05***  -0.09*** -0.02* 0.016 0.017
0.031***  (.034*** 0.013 0.081*** -0.092***  -0.022** -0.022** 0.007 0.026*** 0.015 -0.007 -0.016
0.072***  0.031***  0.085*** 0.127*** -0.153***  0.036*** 0.057*** 0.076***  -0.037*** 0.023** -0.001 -0.026**
-0.015 0.01 0.014 0.059*** -0.042%** 0.019* -0.002 -0.002 0.041*** 0.023** 0.016 0.033***
-0.064***  .0.022**  -0.03*** 0.028*** -0.003 0.039%*** 0.072%** 0.004 -0.005 -0.034*** -0.024** -0.005
0.098***  (0.053***  (.099*** 0.06*** 0.058***  0.032*** 0.034***  -0.029***  -0.042*** -0.047*** 0.013 0.049%**
0.159***  (0.078***  (.134*** 0.149%** 0.073***  -0.033*** 0.013 0.052***  0.071*** 0.042%** -0.006 -0.052***
-0.105***  -0.07***  -0.136*** -0.212%** 0.102*** -0.007 -0.094*** -0.05***  0.033*** 0.019** -0.01 -0.043***

Source: Own elaboration using PCSVDFVMe"

* p<0.10. ** p<0.05, *** p<0.01
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Table B2: OLS regressions of Zika incidence

Diagnosed Zika Zika in the Zika in the If—|ome visit
. . rom EDC
with Zika  symptoms  household  neighborhood agent
20-24 0.062***  0.047*** -0.032* -0.020 0.022
(0.015) (0.018) (0.019) (0.018) (0.019)
25-29 0.063*** 0.045** -0.033* 0.012 0.053***
(0.016) (0.018) (0.019) (0.018) (0.019)
30-34 0.047*** 0.046** -0.019 0.002 0.043**
(0.015) (0.018) (0.019) (0.018) (0.019)
35-39 0.068***  0.092*** -0.029 0.015 0.054***
(0.016) (0.019) (0.019) (0.018) (0.019)
40-45 0.076***  0.098*** -0.020 0.005 0.064***
(0.017) (0.019) (0.020) (0.019) (0.020)
45-49 0.074***  0.109*** -0.032* 0.015 0.089***
(0.016) (0.018) (0.019) (0.017) (0.019)
Black 0.006 0.012 0.013 0.017 0.035**
(0.013) (0.015) (0.015) (0.014) (0.015)
Brown 0.015 0.022* 0.027** 0.017 0.043%**
(0.010) (0.012) (0.012) (0.011) (0.012)
Asian/Indigenous -0.025 -0.022 0.015 -0.060 -0.017
(0.055) (0.067) (0.070) (0.066) (0.072)
Fundamental school -0.010 -0.018 0.006 -0.011 0.014
(0.014) (0.016) (0.016) (0.015) (0.016)
High school education -0.040***  -0.045*** -0.006 -0.003 0.048***
(0.012) (0.014) (0.014) (0.013) (0.014)
College education -0.098***  -0.139***  -0.045** -0.030 0.030
(0.016) (0.019) (0.020) (0.019) (0.020)
Aracaju 0.012 0.075%** 0.036* 0.092%** -0.069***
(0.014) (0.020) (0.021) (0.023) (0.021)
Fortaleza 0.033** -0.022 0.092*** 0.108*** -0.146***
(0.014) (0.019) (0.020) (0.022) (0.020)
Jodo Pessoa 0.175***  (0.153***  (0.227*** 0.412*** -0.270***
(0.017) (0.020) (0.021) (0.020) (0.021)
Macei6 0.226***  (0.150***  (0.333*** 0.476*** -0.370***
(0.018) (0.021) (0.021) (0.020) (0.021)
Natal 0.118***  (0.121***  0.226*** 0.389*** -0.199***
(0.016) (0.020) (0.021) (0.0212) (0.021)
Recife 0.065***  0.080***  0.166*** 0.337*** -0.148***
(0.014) (0.019) (0.020) (0.020) (0.020)
Salvador 0.247***  0.172***  (0.336*** 0.376*** -0.077***
(0.017) (0.0212) (0.021) (0.021) (0.020)
Séo Luis 0.329***  0.220***  0.392*** 0.495%** -0.058***
(0.018) (0.020) (0.020) (0.019) (0.020)
Joint significance test
Education variables 3%(3) 14.33***  20.72*** 2.41* 1.08 5.01%**
Mean 0.233 0.348 0.486 0.672 0.594
R? 0.071 0.035 0.067 0.130 0.055
Observations 9765 9820 9797 9483 9686

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table B3: OLS regressions of Zika preventive behaviors
Long & light-  Mosquito repellent/  Protective screens / Dumped

colored clothes Insecticides windows closed standing water
20-24 -0.010 0.046*** 0.037*** 0.028
(0.011) (0.015) (0.013) (0.017)
25-29 -0.026** 0.056*** 0.015 0.045%**
(0.011) (0.015) (0.013) (0.017)
30-34 -0.009 0.055*** 0.031** 0.062***
(0.011) (0.015) (0.013) (0.017)
35-39 -0.006 0.055*** 0.023* 0.038**
(0.012) (0.015) (0.013) (0.017)
40-45 0.001 0.010 0.004 0.070***
(0.012) (0.015) (0.013) (0.017)
45-49 -0.009 0.020 0.007 0.068***
(0.011) (0.015) (0.013) (0.017)
Black 0.010 0.007 0.014 0.001
(0.009) (0.013) (0.011) (0.013)
Brown -0.004 -0.003 0.001 0.028***
(0.007) (0.010) (0.009) (0.010)
Asian/Indigenous -0.032 -0.011 0.020 0.040
(0.037) (0.058) (0.055) (0.058)
Fundamental school 0.022** 0.046*** 0.015 0.048***
(0.009) (0.012) (0.011) (0.014)
High school education 0.031*** 0.090*** 0.020** 0.066***
(0.008) (0.011) (0.009) (0.012)
College education 0.069*** 0.152*** 0.057*** 0.059%***
(0.012) (0.017) (0.015) (0.017)
Aracaju -0.002 0.140*** 0.046*** -0.023
(0.012) (0.016) (0.014) (0.018)
Fortaleza -0.029*** 0.042*** 0.011 -0.128%***
(0.011) (0.014) (0.013) (0.018)
Jodo Pessoa -0.008 0.093*** 0.059*** -0.005
(0.012) (0.015) (0.014) (0.017)
Maceio 0.041*** 0.186*** 0.130*** -0.077%**
(0.014) (0.017) (0.016) (0.019)
Natal 0.023* 0.117*** 0.052*** 0.016
(0.013) (0.016) (0.014) (0.017)
Recife 0.038*** 0.194*** 0.057*** -0.038**
(0.013) (0.016) (0.013) (0.017)
Salvador 0.029** 0.153*** 0.022* -0.078***
(0.013) (0.016) (0.013) (0.018)
Séo Luis -0.024** 0.116*** 0.097*** 0.037**
(0.012) (0.016) (0.015) (0.016)
Joint significance test
Education variables 3*(3) 11.62%** 37.29%** 5.18*** 9.36***
Mean 0.089 0.208 0.140 0.787
R? 0.012 0.039 0.016 0.023
Observations 9738 9787 9771 9738

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table B4: OLS regressions of reproductive behaviors

Knows that Zika virus Currently Currently using
may cause Microcephaly pregnant contraceptive
20-24 0.012 0.010 0.017
(0.008) (0.012) (0.024)
25-29 0.022*** 0.001 -0.011
(0.008) (0.012) (0.024)
30-34 0.020** -0.009 -0.043*
(0.008) (0.011) (0.024)
35-39 0.011 -0.037*** -0.127***
(0.009) (0.011) (0.024)
40-45 0.020** -0.036*** -0.238***
(0.008) (0.011) (0.024)
45-49 0.014* -0.044%** -0.365%**
(0.009) (0.010) (0.023)
Black -0.004 0.000 0.010
(0.006) (0.007) (0.016)
Brown 0.016*** 0.007 0.023*
(0.005) (0.005) (0.013)
Asian/Indigenous 0.008 0.007 -0.081
(0.029) (0.032) (0.073)
Fundamental school 0.003 -0.001 0.018
(0.007) (0.008) (0.017)
High school education 0.020*** -0.009 0.044***
(0.006) (0.006) (0.015)
College education 0.019** -0.012 0.071***
(0.008) (0.008) (0.021)
Aracaju -0.016* 0.007 0.116***
(0.009) (0.010) (0.024)
Fortaleza -0.019** 0.011 0.065***
(0.008) (0.010) (0.022)
Jodo Pessoa -0.001 0.000 0.030
(0.008) (0.009) (0.023)
Maceid 0.004 0.005 0.013
(0.007) (0.010) (0.023)
Natal 0.005 0.016 0.108***
(0.007) (0.010) (0.023)
Recife -0.025%** -0.008 0.046**
(0.008) (0.009) (0.022)
Salvador -0.030*** 0.013 0.120***
(0.008) (0.009) (0.023)
Séo Luis 0.011* 0.003 -0.034
(0.006) (0.009) (0.023)
Joint significance test
Education variables y*(3) 5.87*** 1.32 5.23%**
Mean 0.961 0.043 0.509
R? 0.012 0.012 0.087
Observations 9825 8434 8397

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table B5: OLS regressions of Zika incidence, accounting for domestic violence in the last 12 months

Diagnosed Zika Zika in the Zika in the :Iome visit
S . rom EDC
with Zika  symptoms  household  neighborhood agent
20-24 0.064*** 0.046* -0.052* -0.053** 0.023
(0.022) (0.025) (0.026) (0.024) (0.027)
25-29 0.068*** 0.050** -0.050* -0.036 0.073***
(0.022) (0.025) (0.026) (0.024) (0.026)
30-34 0.058*** 0.054** -0.043 -0.049** 0.042
(0.022) (0.025) (0.026) (0.024) (0.027)
35-39 0.054** 0.095*** -0.063** -0.041* 0.068**
(0.022) (0.026) (0.027) (0.025) (0.027)
40-45 0.058** 0.097*** -0.039 -0.035 0.054*
(0.023) (0.027) (0.028) (0.025) (0.028)
45-49 0.079***  0.111*** -0.036 -0.023 0.095***
(0.022) (0.026) (0.027) (0.024) (0.027)
Black -0.001 0.007 0.020 0.011 0.042**
(0.017) (0.019) (0.020) (0.018) (0.020)
Brown 0.016 0.024 0.036** 0.002 0.042**
(0.014) (0.016) (0.017) (0.015) (0.017)
Asian/Indigenous -0.071 -0.060 -0.060 -0.131 0.086
(0.074) (0.099) (0.103) (0.102) (0.098)
Fundamental school 0.003 -0.000 -0.006 -0.001 -0.002
(0.018) (0.020) (0.021) (0.020) (0.021)
High school education -0.015 -0.022 -0.012 0.025 0.058***
(0.015) (0.018) (0.018) (0.017) (0.018)
College education -0.089***  -0.144***  -0.060** -0.018 0.038
(0.021) (0.024) (0.026) (0.025) (0.025)
Emotional violence -0.032* 0.002 0.013 0.029 -0.030
(0.019) (0.023) (0.025) (0.022) (0.024)
Physical violence 0.010 0.015 0.021 -0.018 0.036
(0.030) (0.035) (0.036) (0.033) (0.035)
Sexual violence 0.102** 0.081* 0.018 0.030 -0.009
(0.044) (0.047) (0.047) (0.046) (0.048)
Aracaju 0.005 0.061** 0.035 0.015 -0.030
(0.018) (0.028) (0.029) (0.031) (0.028)
Fortaleza 0.035* -0.042* 0.045* 0.027 -0.127***
(0.018) (0.025) (0.027) (0.029) (0.027)
Jodo Pessoa 0.182***  0.156***  0.200*** 0.363*** -0.259***
(0.021) (0.027) (0.028) (0.028) (0.028)
Macei6 0.216***  0.116***  0.296*** 0.434*** -0.356***
(0.023) (0.028) (0.029) (0.027) (0.028)
Natal 0.102***  0.147***  0.206*** 0.312*** -0.179***
(0.024) (0.031) (0.033) (0.033) (0.033)
Recife 0.049** 0.098***  (0.103*** 0.267*** -0.141***
(0.020) (0.029) (0.030) (0.031) (0.030)
Salvador 0.242%**  0.154***  (.330*** 0.337*** -0.058**
(0.022) (0.027) (0.027) (0.028) (0.027)
Séo Luis 0.356***  0.215***  (.387*** 0.460%** -0.042
(0.023) (0.028) (0.028) (0.026) (0.027)
Joint significance test
Education variables y*(3) 8.34*** 15.50*** 2.05 2.11* 5.81***
Domestic violence variables *(3) 2.49* 1.48 0.62 0.84 0.61
Mean 0.236 0.351 0.493 0.674 0.586
R? 0.081 0.039 0.074 0.140 0.061
Observations 5630 5670 5660 5457 5589

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table B6: OLS regressions of Zika preventive behaviors, accounting for domestic violence in the last 12 months

Long & light-colored  Mosquito repellent /

Protective screens

Dumped

clothes Insecticides / windows closed  standing water
20-24 -0.004 0.021 0.043** 0.032
(0.015) (0.021) (0.018) (0.024)
25-29 -0.025* 0.041* 0.031* 0.031
(0.014) (0.021) (0.017) (0.024)
30-34 0.006 0.028 0.033* 0.041*
(0.015) (0.021) (0.018) (0.024)
35-39 -0.007 0.009 0.034* 0.042*
(0.015) (0.021) (0.018) (0.024)
40-45 0.018 -0.001 0.028 0.062**
(0.016) (0.021) (0.018) (0.024)
45-49 -0.006 0.005 0.021 0.062%**
(0.015) (0.021) (0.018) (0.024)
Black 0.003 0.018 0.025* 0.016
(0.011) (0.017) (0.015) (0.017)
Brown -0.005 0.001 0.013 0.021
(0.009) (0.014) (0.012) (0.014)
Asian/Indigenous 0.046 0.048 0.033 0.108
(0.073) (0.090) (0.082) (0.070)
Fundamental school 0.026** 0.039** 0.023* 0.056***
(0.011) (0.015) (0.014) (0.019)
High school education 0.028*** 0.106*** 0.035*** 0.085***
(0.009) (0.014) (0.012) (0.016)
College education 0.060*** 0.139*** 0.059*** 0.097***
(0.015) (0.022) (0.019) (0.021)
Emotional violence 0.005 -0.002 0.004 0.006
(0.013) (0.020) (0.018) (0.020)
Physical violence -0.012 -0.017 -0.006 -0.005
(0.019) (0.028) (0.025) (0.030)
Sexual violence 0.003 0.083** 0.044 0.024
(0.026) (0.040) (0.037) (0.037)
Aracaju -0.025 0.107*** 0.029 -0.054**
(0.017) (0.022) (0.021) (0.025)
Fortaleza -0.047*** 0.016 -0.023 -0.168***
(0.015) (0.018) (0.018) (0.025)
Jodo Pessoa -0.021 0.094*** 0.035* -0.017
(0.016) (0.020) (0.020) (0.023)
Maceid 0.022 0.185*** 0.096%*** -0.074***
(0.018) (0.023) (0.022) (0.025)
Natal 0.021 0.085*** 0.052** 0.019
(0.021) (0.025) (0.024) (0.026)
Recife 0.005 0.170*** 0.036* -0.026
(0.018) (0.024) (0.022) (0.025)
Salvador 0.006 0.134*** -0.023 -0.086***
(0.017) (0.021) (0.019) (0.023)
Séo Luis -0.044*** 0.087*** 0.021 0.060%***
(0.016) (0.021) (0.020) (0.021)
Joint significance test
Education variables y*(3) 6.20*** 26.25%** 4.14%** 10.26***
Domestic violence variables x*(3) 0.13 1.45 0.58 0.20
Mean 0.078 0.207 0.139 0.778
R? 0.014 0.038 0.015 0.036
Observations 5633 5661 5652 5635

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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Table B7: OLS regressions of reproductive behaviors, accounting for domestic violence in the last 12

months
Knows that Zika virus Currently Currently using
may cause Microcephaly pregnant contraceptive
20-24 0.009 -0.001 -0.004
(0.011) (0.016) (0.029)
25-29 0.022** -0.006 -0.030
(0.010) (0.015) (0.029)
30-34 0.013 -0.020 -0.070**
(0.011) (0.015) (0.029)
35-39 0.011 -0.048*** -0.155%***
(0.011) (0.014) (0.030)
40-45 0.012 -0.042*** -0.283***
(0.011) (0.014) (0.030)
45-49 0.003 -0.056*** -0.394***
(0.012) (0.014) (0.028)
Black -0.002 0.002 0.039*
(0.007) (0.008) (0.020)
Brown 0.010 0.008 0.037**
(0.006) (0.007) (0.017)
Asian/Indigenous -0.005 0.004 -0.099
(0.043) (0.043) (0.1012)
Fundamental school 0.011 -0.001 0.021
(0.009) (0.010) (0.021)
High school education 0.027*** -0.011 0.067***
(0.008) (0.008) (0.018)
College education 0.027*** -0.015 0.095***
(0.009) (0.010) (0.025)
Emotional violence 0.000 -0.014 0.047**
(0.009) (0.009) (0.023)
Physical violence 0.001 0.002 -0.034
(0.013) (0.013) (0.034)
Sexual violence -0.038 -0.014 -0.030
(0.024) (0.015) (0.047)
Avracaju -0.023* 0.008 0.096***
(0.013) (0.012) (0.030)
Fortaleza -0.015 0.015 -0.013
(0.011) (0.012) (0.028)
Jodo Pessoa 0.002 0.005 -0.008
(0.011) (0.0112) (0.028)
Macei6 0.012 0.002 -0.055*
(0.010) (0.011) (0.029)
Natal 0.010 0.023 0.076**
(0.012) (0.015) (0.033)
Recife -0.008 -0.005 -0.038
(0.012) (0.012) (0.030)
Salvador -0.005 0.013 0.052*
(0.010) (0.012) (0.028)
Séao Luis 0.020** 0.007 -0.050*
(0.009) (0.012) (0.029)
Joint significance test
Education variables y*(3) 5.11%** 1.36 7.29
Domestic violence variables x*(3) 0.87 1.77 1.43
Mean 0.965 0.043 0.527
R? 0.013 0.014 0.098
Observations 5674 5406 5392

Robust standard errors in parentheses.
* p<0.10. ** p<0.05, *** p<0.01
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