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ABSTRACT
Background: Zika virus infection can cause severe health complications in pregnant women such as microcephaly and other
congenital anomalies in the developing fetus but it can be prevented. It is imperative to develop an understanding of concern
about Zika virus among pregnant women as this can influence their Zika virus preventative behaviors. The purpose of this study
was to gain an understanding of Zika virus concern among women in Georgia with live births in 2017 and to examine the
frequency of condom use among those who were sexually active during their most recent pregnancy.

Methods: This cross- sectional study used secondary data collected by Georgia Pregnancy Risk Assessment Monitoring System
in 2017. Descriptive analyses were performed on variables of interest. Chi squared tests examined associations between level of
concern about Zika virus and socio-demographic variables.

Results: A total of 955 women (age range 18-45) completed the survey. Less than half of the women (n =418, 47.4%) reported
they were concerned about Zika virus. Consistent use of condoms was not associated with the level of concern of Zika virus.
Among the women, those of Hispanic race/ethnicity were more likely to consistently use condoms during their most recent
pregnancy (Adjusted Odds Ratio = 11.37; 95% CI: 3.95-32.81) when compared to Non-Hispanic white women, and this
association was found to be statistically significant (p<0.0001).

Conclusions: Consistent use of condoms by sexually active women in Georgia during pregnancy appears to vary by race/ethnicity
for these women. Findings of this study point to opportunities for engagement on Zika virus awareness and help with refining risk
messaging for prevention of Zika virus (or other diseases of global concern) to pregnant women.
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INTRODUCTION

Zika virus is a member of the Flaviviridae family that was
first discovered in Uganda in 1947 (Dick et al., 1952). It is
spread primarily to humans through bites from Aedes sp.
mosquitoes (Petersen et al., 2016) that are distributed
globally in tropical and subtropical regions (Kraemer et al.,
2015). Other non-vector modes of transmission of Zika
virus include sexual transmission (Foy et al., 2011), from
mother to fetus during pregnancy (Calvet et al., 2016),
animal bite (Leung et al., 2015), laboratory exposure (Filipe
et al., 1973) and through blood transfusions (Marano et al.,
2016). Zika virus RNA has been isolated from semen (Foy
et al., 2011), in amniotic fluid of pregnant women (Calvet et
al., 2016), blood (Musso et al., 2014) and in urine and saliva
of infected patients (Bonaldo et al., 2016).

The incubation period for Zika virus is unknown but it is
estimated to be from 3-14 days (Krow-Lucal et al., 2017).
About 20% of the patients experience symptoms (Duffy et
al., 2009). Common symptoms include macular or papular
rash (90% of patients), fever (65%), arthritis or arthralgia
(65%), non-purulent conjunctivitis (55%), myalgia (48%),

headache (45%), retro-orbital pain (39%), edema (19%),
and vomiting (10%) (Duffy et al., 2009). On February 1,
2016, the World Health Organization (WHO) declared the
Zika outbreak as a Public Health Emergency of International
Concern (Gulland, 2016; Heymann et al., 2016). This was
due to the unprecedented increase in the number of babies
born with microcephaly, accounting for about 1912 cases as
of April 2016 in Brazil (Jaenisch et al., 2017).

It was hypothesized, and later confirmed, that Zika virus
was the cause of microcephaly in babies born to pregnant
women infected with the virus (Schuler-Faccini et al.,
2016). Current data suggest that Zika virus infection during
any trimester of pregnancy might result in Zika-associated
birth defects (Shapiro-Mendoza et al., 2017). These severe
fetal anomalies include microcephaly, intrauterine growth
retardation, and ophthalmologic abnormalities (Rasmussen
et al., 2016), (Besnard et al., 2016). The full spectrum of
Zika virus associated fetal anomalies is unknown and
continues to be documented as research evolves (Mlakar et
al., 2016).
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To date, there have been no locally transmitted (mosquito to
human) cases of Zika virus in Georgia (Nguyen et al., 2018)
however travel-related cases of Zika virus have been
reported in Georgia since December 2015 (Georgia
Department of Public Health (DPH)). In addition, Georgia
harbors at least 60 different mosquito species with each
having a different larval habitat, several of which are known
vectors of Zika virus and other exotic arboviruses, and so
the potential for carrying and transmitting infectious
diseases, including Zika virus infection, cannot be ruled out
(Nguyen et al., 2018). Mosquito surveillance in Georgia has
determined that Ae. Albopictus, a competent Zika virus
vector, is present in every county in Georgia (Womack et al.,
1995) and has noted Ae. Ageypti to be found in Muscogee
county in Georgia (Rustin et al., 2017). Further, there may
be a large pool of international travelers in Georgia as the
world’s busiest airport known as Hartsfield Jackson Airport
is in Atlanta, Georgia. It is possible that pregnant women or
their partners who are Georgia residents would travel to
Zika virus-endemic areas and become infected. In addition,
there could be persons from Zika virus-endemic areas that
move to Georgia.

Presently, there is no vaccine or treatment other than
supportive therapy for persons infected with Zika virus
(Plourde & Bloch, 2016). Pregnant women must avoid
visiting Zika virus endemic areas due to the risk of brain
malformation of the fetus (Singh et al., 2018). They must
protect themselves from mosquito bites which can be done
by using air conditioning or window and door screens when
indoors, using insect repellents and wearing long sleeves
and pants when outdoors (Hennessey et al., 2016). Given
the potential risks of maternal Zika virus infection and the
knowledge that Zika virus is sexually transmitted, pregnant
women whose partners have or are at risk for Zika virus
infection should consider using condoms or abstaining from
sexual intercourse (Oster et al., 2016). However, what Zika
virus preventative behaviors pregnant women take depend
on their concern for Zika virus, as risk perception can be the
driver for health-related behavioral changes (Ferrer & Klein,
2015).

Purpose of Research

Given the severity of Zika virus associated birth defects in
newborns and the potential for pregnant women to acquire
travel related Zika virus infection in Georgia, it is timely to
assess the concern about Zika virus among pregnant women
and their Zika virus prevention-associated behaviors. There
is limited knowledge of concern about Zika virus and on the
behavior of condom use among women in Georgia during
their most recent pregnancy in 2016, when the Zika virus
epidemic was at its height. Since the study population
comprises women in Georgia who already gave live birth in
2017, the purpose of this study was to develop an
understanding of concern about Zika virus amongst these
women during the global outbreak and to examine condom
use among those who were sexually active during their most
recent pregnancy.

Research Aims

1. Describe the concern about Zika virus among Georgia
women with live birth in 2017.
2. Examine the frequency of condom use among those
sexually active women with live birth in 2017 in Georgia
and association with Zika virus concern and other
socio-demographic factors.

METHODS

A quantitative, descriptive, cross-sectional survey research
design was utilized to assess the level of concern about Zika
virus among the study population. This study used existing
secondary data that was collected through the Pregnancy
Risk Assessment Monitoring System (PRAMS), an
ongoing, state-level, population-based surveillance system
of the Centers for Disease Control and Prevention (CDC)
for selected maternal behaviors and experiences that occur
before, during, and shortly after pregnancy.

Study population

The sample for this study consisted of women who met the
eligibility criteria for GA PRAMS. The eligibility criteria
for these women is that they must be a resident of Georgia
and must have given birth to a live baby within 2017. Even
if these women have had multiple births, only one infant
from a multiple birth is randomly selected to be included in
the sampling frame.

Study Questionnaire

This study examined GA PRAMS data collected from
PRAMS Phase 8 questionnaire for 2017, as these were the
most current data available at the time of analysis. The GA
PRAMS Phase 8 questionnaire consisted of 91 questions
about a variety of topics relating to a mother’s attitudes,
knowledge, and behaviors before, during, and shortly after
pregnancy. It consisted of 3 parts: the first part was core
questions common to all States participating with PRAMS,
second was standard questions developed by CDC that are
made available to Georgia, and the third part included the
Zika virus supplement (up to 12 additional questions) which
was designed to collect information on Zika virus. This
study primarily focused on the questions from the Zika virus
supplement related to Zika virus concern and condom use
behavior.

Data collection

Eligible women in Georgia were sent a GA PRAMS
questionnaire 2-6 months post-delivery, along with an
introductory letter, a brochure about GA PRAMS, a
calendar, a consent letter, and a resource brochure that
included telephone numbers for various Georgia programs.
If surveys were not returned by mail, attempts were made to
conduct the survey over the phone. In addition, as a
response incentive, these women received a $10 Walmart
gift card as a reward for their participation. The GA
PRAMS data were then submitted to the CDC on a yearly
basis once the questionnaires are returned. The data were



weighted and stratified so that subpopulations of public
health interest, such as mothers of low-birth infants, teen
mothers etc., are oversampled to draw stronger conclusions.

Measures

The independent variable chosen was the level of concern of
Zika virus of the women during their recent pregnancy:
These categories grouped include: 1. “Very
worried”/“Somewhat worried”: 2. “Not worried”: and 3.
“Never heard about Zika virus”. Additionally, the outcome
variable concentrated on frequency of condom use behavior
was dichotomized into two categories – Those who used
condoms “Every time” / “Never had sex during pregnancy”
was combined into one category as these were considered as
sound preventative behavior practices to prevent Zika virus
infections through sex during pregnancy. Those who used
condoms sometimes or never used condoms were grouped
together into another category.

A number of demographic variables were considered in the
analysis: self-reported race/ethnicity categorized as
Non-Hispanic black, Non-Hispanic White, Hispanic and
other; maternal age grouped into categories: less than 20
years, 20-29 years and over 30 years of age; maternal
education categorized as less than high school, some
college, college graduate; income level categorized as
<$20,000, $20,000-$36,000, $36000-$48,000 and >$48,000;
and marital status as married or not married. Maternal
county of residence was classified as Urban or Rural. The
classification criteria were based on the urban-rural
classification scheme for U.S. counties and
county-equivalent entities developed by the National Center
for Health Statistics.

Analysis

Since GA PRAMS uses a complex survey design, complex
survey procedures to incorporate sampling weights were
utilized for analysis of data. Descriptive analyses were
performed on independent variables to describe the study
population. Next, bivariate analyses using Rao–Scott Chi
square tested associations between concern about Zika virus
and socio-demographic variables of the study population.
Then, another bivariate analysis using Rao–Scott Chi square
tested associations between frequency of condom use and
socio-demographic variables of the study population.
Multivariate analyses were completed with logistic
regression using selected independent variables that
included maternal race, maternal age, maternal level of
education, and marital status was conducted to predict the
outcome variable such as the behavior of consistent condom

use when having sex during pregnancy. Odds ratios and
95% confidence intervals in both unadjusted and adjusted
models were computed. Statistical significance level was set
at p-value of 0.05. All analyses were conducted in SAS 9.4.

RESULTS

Shown in Table 1 are demographic characteristics. This
study used 2017 data, with a total sample size of 1,362
women, out of which 955 women responded, representing
an unweighted response rate of 70%. Of the respondents, the
predominant race was Non-Hispanic White, and median age
was 29 years. In accordance with this age composition, the
most reported marital status was “married.” Thirty-five
percent of respondents were college educated. The most
frequently reported income bracket was over $48,000 per
year, and most (84.1%) respondents lived in urban counties.

Presented in Table 2 and Table 3 are the results from the
bivariate analyses. As noted in Table 2, significant
differences were found in the distribution of the level of
concern about Zika virus for all the demographic variables.
Overall, less than half of the women in Georgia (47.4%;
95% CI: 42.8-52.0) were reported to be concerned about
getting infected with Zika virus.

Less than a quarter, about 11.5%, reported that they never
heard of Zika virus. Among these women, most (67%)
appeared to be between 20-29 years. As noted in Table 3,
there was no significant association (p=0.40) with level of
concern about Zika virus and consistent condom use
behavior among sexually active women. Overall, among
sexually active respondents (N=844) only 8.8% used
condoms consistently during their most recent pregnancy.
Most of these were Hispanic (54.8%; 95% CI: 38.7-70.9)
(p<0.0001) and not married (40.4%; 95% CI: 33.9-46.9)
(p<0.03). Among all women, 9.3% reported that they never
had sex during pregnancy. For this study, these participants
were excluded from analysis.

In the final adjusted models, as shown in Table 4, even after
controlling for all other covariates we did not find a
statistically significant association between consistent
condom use and level of concern about Zika virus. The
study found that among sexually active women, those of
Hispanic origin were associated with a greater likelihood of
consistently using condoms than respondents of other racial
origins (adjusted OR = 11.379; 95% CI: 3.946-32.814) and
this association was found to be statistically significant
(p<0.0001).



Table 1
Sample Characteristics
Variable N %
Age
Education

29 25-33*

Less than High School 16714 13.5
High School Graduate 34932 28.2
Some College
College graduate

2834372
43726

22..9
35.3

Mother’s Race/Ethnicity
Non-Hispanic White 51419 41.7
Non-Hispanic Black 41551 33.7
Hispanic 20263 16.4
Non-Hispanic Other 9943 8.0

Married 124419
Yes 74624 59.9
No 49795 40.0

Maternal county of residence
Urban 103896 84.1
Rural 19618 15.8

Income in the 12 months prior to delivery
<$20,000 30372 29.57
$20,000-$36,000 18402 17.9
$36,000-$48,000 12476 12.1
$48,000 or more 41459 40.3

Note: *IQR-Interquartile range

Table 2
Socio-demographic characteristics of participants by concern of Zika virus



Table 3
Socio-demographic characteristics of participants by consistency of condom use

Table 4
Socio-demographic characteristics by consistency of condom use



DISCUSSION

Zika virus infection can cause severe health complications if
acquired during pregnancy including microcephaly and
other congenital anomalies in the developing fetus, but
transmission during pregnancy can be prevented. It is
imperative to develop an understanding of concern about
Zika virus among pregnant women as this can influence
their Zika virus preventative behaviors. The purpose of this
study was to gain an understanding of Zika virus concern
among women in Georgia with live births in 2017 and to
examine the frequency of condom use among those who
were sexually active during their most recent pregnancy.

Less than half (47.4%) of women in Georgia were
concerned about getting infected with Zika virus and this
distribution of concern was significantly different by
race/ethnicity, maternal level of education, maternal age,
and marital status of these women. This finding however is
in contrast to a similar study (D'Angelo et al., 2017)
conducted in Puerto Rico using a methodology adapted
from PRAMS where a higher percentage (93.4%) of
concern about Zika virus was found among women who had
live birth in 2016. This could have been attributed to the
occurrence of a large outbreak of Zika virus in Puerto Rico
from January 2016 to March 2017 that affected more than
3000 pregnant women (Simeone et al., 2016). In addition,
cases of Zika virus in Puerto Rico were locally acquired,
unlike Georgia where cases of Zika virus were travel-related
(Simeone et al., 2016).

Another study conducted by Curry et al. (2018) found
results comparable to the study in Puerto Rico where 86.7%
of the women in the desiring pregnancy group were
concerned that they would become infected with Zika virus
compared to few (47.7%) of the women in the group that
not desire pregnancy in the next year. This could be
because the majority (89.8%) of these women had received
information on Zika virus from media and television outlets
and the study was conducted during the four weeks
immediately following the announcement of local Zika virus
transmission (Curry et al., 2018). Another study conducted
by Prue et al. (2017) among pregnant women in the U.S.
Virgin Islands (USVI) found that more than half of the
respondents (54.4%) reported Zika virus as a serious
concern although there were varying levels in perceptions of
susceptibility among them. It is to be noted that this study
was conducted after Zika virus response measures were
initiated for these pregnant women which included
interventions such as education and outreach measures for
prevention of Zika virus (Prue et al., 2017). In addition, the
study found that more than half of these pregnant women
were aware of health effects of Zika virus (Prue et al.,
2017).

In the current study, the finding of a lower percentage of
concern about Zika virus among pregnant women in
Georgia could be due to many possible reasons. At the time
of the study, there had been no local autochthonous
transmission of Zika virus in Georgia and so these women
may not have felt at risk from getting infected with Zika

virus. Furthermore, it is possible that limited knowledge
about the potential for sexual transmission impacted their
level of concern. In a study in Kentucky, a smaller
proportion of survey respondents were aware that the virus
could be sexually transmitted (Heitzinger et al., 2018). Also,
most cases of Zika virus infection are asymptomatic, and
disease is self-limiting which could be another reason for
low concern of Zika virus among these women. Some of
these women may not have received counselling about Zika
virus infection during their prenatal visits as we found that
more than 10% of these women never heard about Zika
virus.

After reviewing data on behaviors among sexually active
women during pregnancy, this study showed a low
percentage (10%) of consistent condom users among these
women. The reasons for this low percentage are unknown.
The knowledge of sexual transmissibility of Zika virus
could influence Zika virus preventative behaviors,
especially condom use as found in a study conducted among
travelers from the United States in 2019 (Nelson et al.,
2019).

Unfortunately, this study did not explore the association
between knowledge of sexual transmissibility of Zika virus
among these women and their condom use behavior, due to
limitations in PRAMS survey design. While concern about
Zika virus could influence Zika preventative behavior such
as condom use, we did not find any association between
consistent condom use behavior among these women and
their personal concern about Zika virus. This finding was
supported by another study in 2018 where condom use
among a nationally representative sample of sexually active
adults in the United States was not significantly associated
with Zika virus concern (Guerra-Reyes et al., 2018).

In contrast, another study by Essen et al. (2019) examined
condom use throughout pregnancy during the Zika outbreak
in Puerto Rico showed a slightly higher percentage (20.9%)
of consistent condom use among sexually active pregnant
women. This finding was associated with counseling of
these women by healthcare providers, which emphasized the
importance of health provider counseling on Zika
preventative behaviors (Essen et al., 2019). The most
common reason for lack of consistent condom use among
these women were because of their thinking that their
partner did not have Zika virus and their thinking that
condoms were not needed during pregnancy which does
suggest that there could be personal barriers to condom use
among these pregnant women (Essen et al., 2019). More
notable in our study was the behavior of consistent condom
use during pregnancy was more common among women of
Hispanic race/ethnicity. This is positive and encouraging as
this has implications for prevention of all sexually
transmitted diseases including Zika virus. In our study we
could not explore reasons for the practice of consistent
condom as a limitation of the study design. Previous
research by Quadagno et al. (1998) examined the influence
of ethnicity on sexual behaviors and found that ethnicity
influenced joint decision making regarding the timing and



type of sexual activities for Hispanic but not for African
American women.

Another study conducted by Soler et al. (2000) found that
Black and Hispanic women reported higher levels of
consistent condom use (15%-17%) when compared to White
women (4%). Another study by Sangi-Haghpeykar et al.
(2003) examined condom-related attitudes among Hispanic
women and found that Hispanic women with concurrent
partners appear to have more favorable attitudes to condoms
and use them more consistently. The study also found that
the behavior of consistent condom use among these women
were associated with their higher perception of risk for both
HIV and sexually transmitted diseases (Haghpeykar et al.,
2003).

On the contrary, in our study it is noteworthy to highlight
that Non-Hispanic White women were found not to be
consistently using condoms when having sex during
pregnancy. This finding is consistent with results by Copen
(2017) in a nationally representative of women and men
aged 15-44 in the United States using the National Survey
of Family Growth (NSFG); where it was found that
prevalence of consistent condom use was the least among
Non-Hispanic white women when compared to other race
groups. This could be because attitudes regarding
contraceptive methods differ among Latina, Black and
White young adult women as found in a study conducted by
Rocca & Harper (2012). In addition, data from 2017-2019
National Survey of Family Growth that examined current
contraceptive use among women aged 15-49 found that the
pill was most used among non-Hispanic white women
(17.8%) than among Hispanic (7.9%) and non-Hispanic
black (8.1%) women in the United States (Daniels & Abma,
2018).

Limitations

Our study has several limitations. First, the data are not
representative of all pregnancies in Georgia. The sample
only included women who had live births in 2017. Second,
since this study used self-reported data collected by
participants, there is the potential for this information to be
subjected to recall bias that could have caused
underreporting of Zika virus preventative behaviors
practiced throughout pregnancy. Third, the data for this
study is limited as data was collected for one year which is
in 2017 and the data are cross-sectional, so they can not
imply any causality. Fourth, the study had some missing
data which is a limitation of this study. Missing observations
are excluded from analyses, and the percentage of missing
values is noted when it equals or exceeds 10%. A higher
percentage (13%) was noted for a variable such as
household income due to non-response. No imputation
procedures were used for non-response to this variable.
However, this may not limit generalizability of the findings
as the study population is intended to be a representative
sample of women who are residents in Georgia and the data
set is weighted for sample design, non-response, and
non-coverage. In addition, the response rate for the study
was 70% which exceeds the CDC’s response rate threshold

of 55% for inclusion of information in reports, publications,
and data made available to the public (Shulman et al., 2018).

CONCLUSIONS

Our findings confirm that the level of concern about Zika
virus during pregnancy was low among women in Georgia
who gave live birth in 2017. Currently, there is no threat to
Zika virus from autochthonous transmission in Georgia.
However, there is no guarantee that this will continue in
future. The epidemiology of pathogens could evolve, and
new pathogens could emerge. SARS-CoV-2 is an example
of an emerging new pathogen in the current global
pandemic where there is limited data on its health effects on
pregnant women. Therefore, our research demonstrates that
it is important to understand and engage with pregnant
women to understand their concern and behaviors for risk
reduction of infectious diseases during pregnancy. This can
enable better informed decisions to be made, and more
focused and appropriate health protection strategies for
pregnant women can be developed. Furthermore, the
differences by race/ethnicity for preventative behavior
during pregnancy indicate that implementation of programs
should focus on addressing cultural barriers that might
hinder preventative behaviors such as consistent use of
condoms to prevent sexual transmission of Zika virus during
pregnancy.
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