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in various stages of development worldwide. There is limited research on ZIKV vaccine acceptability
worldwide, and little research specific to Latin American countries. This research aims to identify the gen-
eral beliefs and acceptance of a potential ZIKV vaccine in the undergraduate population at Escuela
Superior Politécnica del Litoral (ESPOL) in Guayaquil, Ecuador.

gﬁ{aw\zr;iss Methods: Between January and November 2019, 429 undergraduate students at ESPOL responded anony-
Infectious disease mously to a ZIKV vaccine survey. Frequencies, percentages, simple correspondence analysis, and bivariate
Vaccine acceptability ipferential ana!lyses were condqcted using I(endall‘s. tau-b tgst. Tests.explorec.l associations betwgen likeT—
Vaccine hesitancy lihood of receiving a ZIKV vaccine and demographic, ZIKV information seeking, ZIKV psychosocial vari-

ables, and ZIKV information source variables.
Results: Among the eligible participants, 241 (56.2%) were willing to receive a ZIKV vaccine if one was
made commercially available. Most students were male (61.5%), age 20-25 (63.3%), and of mixed
(Mestizo) race (95.3%). Results provided insight into student’s knowledge on ZIKV, revealed television
as the most common information source, and found most students were willing to receive a ZIKV vaccine
were one to become available. Bivariate results revealed most respondents reported feeling neutral or
likely to receive a ZIKV vaccine regardless of their agreeability with ZIKV information seeking behavior
and psychosocial variables.
Conclusions: This study provides insight into ZIKV knowledge among ESPOL university students and
reveals most respondents obtained ZIKV related information from television. The most common reason
for not wanting to receive a hypothetical ZIKV vaccine was vaccine hesitancy. Likelihood of receiving a
ZIKV vaccine was associated with several information seeking behavior and psychosocial variables.
Public health campaigns should focus on comprehensive ZIKV education efforts in this population.
© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction nization (WHO).[1] Among these, the declaration of Zika virus
(ZIKV) in 2016 remains the only PHEIC for an arboviral disease.

Since 2007 there have been six Public Health Emergencies of [1] The ZIKV outbreak prompting the WHO’s PHEIC declaration
International Concern (PHEIC) declared by the World Health Orga- began in Brazil and continued to spread to various parts of South
America, including Ecuador. The main mode of transmission for
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neurological health outcomes for all ages. [3] Such concerns
include microcephaly in infants and Guillain-Barré syndrome in
children and adults, two conditions that can have severe negative
impacts on quality of life. [3,4] While the ZIKV PHEIC declaration
was only in effect for approximately-nine months, concerns sur-
rounding the effects of ZIKV persist today. [5-7].

As of January 4th, 2018, 6,351 cases of Zika have been identified
in Ecuador with 2,397 of those confirmed by Ministry of Health
(MOH) laboratories. [8] Additionally, 14 cases of confirmed con-
genital syndrome associated with Zika have been reported in the
country. [8] Mandatory MOH reporting of ZIKV in Ecuador is con-
ducted through a passive surveillance system which is the stan-
dard for detecting mosquito borne diseases globally. [9] Passive
surveillance systems only account for individuals who become sick
with the virus and seek treatment. [10] Because of a high propor-
tion of asymptomatic cases, Zika prevalence counts across the
globe are likely underreported and underrepresented in MOH
reports. [11] Other factors contributing to underrepresentation of
ZIKV prevalence include limited diagnostic testing and reporting
capabilities in-country, and non-specific symptoms of the disease
that mimic other mosquito-borne illness like dengue and chikun-
gunya. [11] Additionally, previous research on dengue from Ecua-
dor notes that there are high levels of presumptive self-
medication and people often delay seeking medical attention. [12].

As highlighted by previous global outbreaks and the recent
COVID-19 pandemic, vaccines are vital in preventing and respond-
ing to global infectious disease outbreaks. [13,14] Globally, views
on vaccines are highly polarized, making it important to allocate
resources to effective outreach measures that help promote vac-
cine acceptance. [15] It is also valuable to understand specific pop-
ulation’s general beliefs and acceptance of vaccines so effective
public health outreach efforts can be implemented. [14,15] Cur-
rently, there is limited research on ZIKV vaccine acceptability
worldwide, and little research specific to Latin American (LA) coun-
tries. [16] General vaccine acceptability can be influenced by fac-
tors such as education level, vaccine knowledge, perceived risk/
benefit, health provider trust, and willingness to pay. [16-18] In
Ecuador, ZIKV vaccine knowledge and attitudes have been exam-
ined but not vaccination interest, while one LA study found high
interest in Arbovirus vaccines in a Guatemalan community.
[16,19].

Presently, there are no approved commercial vaccines to protect
against ZIKV. [5] Without a vaccine the main means of minimizing
disease transmission is through prevention methods such as vector
control, limiting travel to ZIKV endemic areas, practicing protected
seX, and delaying pregnancy. [10] Several vaccine candidates are
currently in various stages of development and are being evaluated
in clinical trials in the United States and other countries. [5]
Recently, the WHO provided a roadmap for vaccine researchers,
funders and product developers which outlined a framework to
target priority activities and address unmet medical needs related
to ZIKV infection. [20] Currently ZIKV vaccine development is
aimed primarily at women of reproductive age and pregnant
women, the population at risk of the greatest harm from ZIKV
infection. [21,22] It is possible that should a vaccine be approved,
endemic use of the vaccine as part of routine immunizations would
greatly benefit at-risk people living in countries heavily impacted
by local transmissions, such as Ecuador and surrounding LA coun-
tries. [23,24].

In 2019 the WHO recognized vaccine hesitancy as one of the
greatest threats to global health, noting there are many complex
logistical barriers and psychosocial, political, and cultural factors
contributing to vaccine hesitancy globally. [25] Considering the
complicated and unique combination of factors influencing vaccine
hesitancy in different communities, efforts to increase vaccine
acceptance must be individual and suited to a community’s speci-
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fic needs. [25] There is an urgent need for more research on the
unique barriers to vaccine uptake present in middle-income coun-
tries such as Ecuador considering historically, this topic has been
mainly researched in high-income countries. [25] A recent study
on demand for a COVID-19 vaccine in Ecuador found at least
97 % of study participants were willing to receive a COVID-19 vac-
cine and that perceived probability of being hospitalized due to
disease complications was associated with willingness to pay.
[26] Results suggest potential for mitigating vaccine hesitancy in
this population through education that accurately portrays health
risks and other disease information. [26].

Vaccine information source influences people’s individual
knowledge, beliefs, and attitudes toward vaccines, and ultimately
their decision to receive a vaccine or not. [26-28] People who
obtain information on infectious diseases from healthcare profes-
sionals and scientists have higher vaccine acceptance than those
who seek out information from social media sources. [27,29,30]
This highlights the importance of providing accurate and readily
accessible information on vaccines as a means of increasing per-
ceived acceptability and uptake. [27,29,30]| Previous research with
pregnant women in LA countries identified the importance of
trained healthcare professionals in providing accurate information
on vaccines to increase vaccine acceptability. [31] With potential
approval of a ZIKV vaccine, it is important to assess ZIKV vaccine
knowledge and acceptability in communities at risk for future ZIKV
outbreaks.

The ESPOL university student population has been selected for
its unique susceptibility to ZIKV and as a part of a research consor-
tium’s larger effort to build capacity on vector-borne disease con-
trol in Ecuador. [32,33] Geographically, ESPOL university is
located in Guayaquil, Ecuador, a ZIKV endemic region where risk
for contracting the virus is high. Undergraduate students in general
represent an appropriate target population for a ZIKV vaccine due
to being at risk for vertical transmission from mother to infant,
potential for engaging in risky sexual behaviors that could increase
risk of sexual transmission, and a lack of awareness of general risk
and transmission. [34-36] Women of reproductive age are also
being targeted in ZIKV vaccine development efforts, making their
perceptions of ZIKV and a potential vaccine especially valuable.
[21,22] Further, ZIKV vaccine acceptance is not known in this pop-
ulation, and a university provides an appropriate setting for poten-
tial public health outreach. A comprehensive understanding of
vaccine acceptability in the ESPOL university student population
will be beneficial for the development of targeted public health
messaging, vaccine promotion, and educational interventions.

In this paper, we will describe results from an online survey
looking at ZIKV related knowledge, information seeking behavior,
vaccine acceptability (were a ZIKV vaccine to become commer-
cially available), information sources, and reasons for not wanting
to receive a ZIKV vaccine among students at ESPOL, a large public
university. This research aims to answer the following five research
questions, 1) What is the general knowledge of ZIKV among ESPOL
university students, 2) Where are ESPOL university students
obtaining information on ZIKV, 3) What are the reasons ESPOL uni-
versity student report not wanting to receive a ZIKV vaccine, 4) Are
sociodemographic variables, ZIKV information seeking behavior
variables, ZIKV psychosocial variables, or ZIKV information source
associated with likelihood of receiving a ZIKV vaccine.

Materials and methods

Study design

In 2019 ESPOL university had approximately 9,334 students in
science, technology, engineering, and math (STEM) oriented under-
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graduate programs. Undergraduate students from entry, interme-
diate and advanced level classes were invited to participate in
the research study to include students of different ages. STEM
classes were chosen to obtain responses of students from a variety
of disciplines and minimize sampling bias. Professors of selected
classes advertised and administered the Zika vaccine survey in
paper or online format. As an incentive to complete the survey, a
$10 gift card was raffled in each class. Between January 2019 and
November 2019, the survey was applied to students in different
sessions to increase the sample size. The sessions included part
of the second semester of 2018 (January to February of 2019),
the first semester of 2019 (May to September 2019), and part of
the second semester of 2019 (October to November 2019). Classes
were not in session in March and April of 2019. The study applied a
convenience sample of 429 undergraduate students at ESPOL who
responded to the non-probabilistic survey. The minimum sample
size was calculated using the STATS software, considering the total
number of ESPOL students, with a 95 % confidence interval
(n = 370). Students voluntarily completed the survey online using
class lab computers, though some surveys were collected in paper
format for classes not held in a lab setting. Using both online and
paper surveys maximized the response rate by allowing students
in both computer labs and traditional classrooms to participate.
Data collected in paper format were entered into the online survey
database manually. All survey responses were anonymous. Data
were downloaded from the online form for analysis.

Survey and variables

The four-part survey asked students questions on 1) demo-
graphics (age, sex, race, academic major, enrollment status, influ-
enza vaccination history, yellow fever vaccine history, pregnancy
status, and residency information), 2) ZIKV knowledge scale, 3)
ZIKV information seeking behavior and psychosocial variables,
and 4) ZIKV vaccine acceptability. Survey responses used as inde-
pendent variables in the bivariate analyses were classified as fol-
lows. Age was categorical (<20, 20-25, or > 25 years). Sex was
binary (Male or Female). Race/Ethnicity was categorical (Other
Indigenous, Afro-Ecuadorian, Mixed (Mestizo), or White). Aca-
demic major was categorical (Social Sciences, Business, Engineer-
ing and Mathematics, Computer Science, Biology and Life Science,
or Other). Enrollment status was binary (Full-time or Part-time).
Influenza and yellow fever vaccination history were categorical
(No, I don’t know, or Yes). Pregnancy status was categorical (Preg-
nant or Planning to become pregnant in the next year).

ZIKV knowledge scale responses were categorical (Correct, I
don’t know, or Incorrect). ZIKV information seeking behavior and
psychosocial variables were categorical as they were measured
using a 4-point Likert scale (Strongly disagree, Disagree, Agree,
Strongly agree). An open-ended question asking where students
obtained ZIKV related information was categorized as Television,
Community, Social Networks, Health Personnel, or University.

The outcome variable used in the bivariate analyses was ZIKV
vaccine acceptability, measured on a 5-point Likert scale with cat-
egorical responses (Extremely unlikely, Unlikely, Neutral, Likely, or
Extremely likely). If a student selected Extremely unlikely, Unli-
kely, or Neutral regarding receiving a ZIKV vaccine, they were then
asked to select from a provided list one or more reasons for not
wanting to obtain the vaccine. Reasons for not wanting the ZIKV
vaccine were categorized as: My socio-cultural beliefs do not
encourage vaccines, My religious beliefs do not promote vaccines,
Vaccines have risks/adverse events, My experience with past vacci-
nation is discouraging, Zika can still infect anybody (both vacci-
nated and unvaccinated), It is an injection and will cause pain,
Others should receive it first to let me see the effect before receiv-
ing it myself, I am concerned about the competence of vaccinators,
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Zika vaccine should not be a top priority now, There is rumor that
you can get infected through the vaccine, and Other.

Data analysis

Descriptive analyses included calculating frequencies and per-
centages for demographic variables, ZIKV knowledge scale vari-
ables, ZIKV information sources, and reasons for not wanting to
receive a ZIKV vaccine. Bivariate inferential analyses were con-
ducted using simple correspondence analysis and Kendall’s tau test
to explore what demographic, ZIKV information seeking, ZIKV psy-
chosocial variables, and ZIKV information source variables were
associated with likelihood of receiving a ZIKV vaccine. Studies sug-
gest that Kendall’s tau has many advantages over Pearson’s and
Spearman’s, for example, a study by Arndt et al. (1999) suggested
that when calculating correlations in psychiatric data, the tau ade-
quately controlled for type I errors, was almost as powerful as
Pearson’s 1, provided much tighter confidence intervals, and had
a clear interpretation. [37] The response rate was high, likely
because the survey was administered face to face. Cases and
records with missing data (0.2 % of the sample) were excluded
from the bivariate analyses. The dataset contained 429 records
and 47 variables. All statistical analyses were conducted in RStudio
software version 4.0.2 (2020-06-22) with a 0.05 significance level.

Results
Sample characteristics

As shown in Table 1, out of 429 respondents, most respondents
reported being likely to receive a ZIKV vaccine (38.2 %) followed by
neutral (33.6 %). For demographic sample characteristics, of all
respondents (N = 429) most were 20-25 years old (63.3 %) and
male (61.5 %). The most commonly reported race was combined
Spaniard and Indigenous American descent known as Mixed (Mes-
tizo) race (95.3 %). The majority of respondents had not received an
influenza vaccine (77.2 %) and had received a yellow fever vaccine
(48.0 %) within the last year. For academic major, the most com-
monly reported area of study was engineering and mathematics
(71.3 %).

Table 1 also shows that since we compared low and high accep-
tance, many responses fell into the neutral category. There are also
a few notable differences between those who reported being extre-
mely unlikely to receive a ZIKV vaccine and those who reported
being highly likely to receive a ZIKV vaccine. First, 0.0 % of those
who were > 25 years old reported being extremely unlikely to
receive a ZIKV vaccine, while 23.0 % reported being highly likely.
For academic major, 6.1 % of those studying business reported they
were extremely unlikely, and 36.4 % reported being highly likely to
receive a ZIKV vaccine. See Table 1 for more detail.

Zika virus knowledge

Table 2 summarizes questions from the ZIKV Knowledge scale
survey that were most commonly answered incorrectly. Survey
responses revealed most students had an incomplete understand-
ing of ZIKV characteristics such as contracting the disease, symp-
toms, populations at risk, potentially associated health
conditions, and treatment. Most respondents did not know that
females can contract ZIKV through sexual intercourse with an
infected male. Participants incorrectly believed bloody diarrhea
to be a common symptom and few participants understood ZIKV
to be generally mild in adults. The majority of respondents also
incorrectly thought ZIKV was mainly a concern for healthcare
workers. Most respondents did not know ZIKV is thought to cause
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Table 1
Demographic Sample Characteristics by Likelihood of Receiving a Zika Virus Vaccine (n = 429).
Total n (%) Extremely unlikely n (%) Unlikely n (%) Neutral n (%) Likely n (%) Highly likely n (%)

Likelihood of receiving a Zika virus vaccine 429 (100.0) 22 (5.1) 22 (5.1) 144 (33.6) 164 (38.2) 77 (17.9)
Age
<20 144 (33.6) 5(3.5) 3(2.1) 53 (36.8) 61 (42.4) 22 (15.3)
20-25 271 (63.3) 17 (6.3) 19 (7.0) 85 (31.4) 98 (36.2) 52 (19.2)
>25 13 (3.0) 0 (0.0) 0 (0.0) 6 (46.2) 4(30.8) 3(23.0)
Sex
Female 165 (38.5) 10 (6.1) 7 (4.2 %) 57 (34.5) 63 (38.2) 28 (17.0)
Male 264 (61.5) 12 (4.5) 15 (5.7 %) 7 (33.0) 101 (38.3) 49 (18.6)
Race
Other 3(0.0) 0(0.0) 0 (0.0) 1(33.3) 1(33.3) 1(33.3)
Indigenous 2 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0) 0 (0.0)
Afro-Ecuadorean 5(1.2) 1 (20.0) 0 (0.0) 1(20.0) 2 (40.0) 1(20.0)
Mixed (Mestizo) 409 (95.3) 20 (4.9) 22 (5.4) 137 (33.5) 158 (38.6) 72 (17.6)
White 10 (2.3) 1(10.0) 0 (0.0) 5 (50.0) 1(10.0) 3(30.0)
Academic Major
Social Sciences 41 (9.6) 3(7.3) 2 (4.9) 13 (31.7) 16 (39.0) 7(17.1)
Business 33(7.7) 2 (6.1) 2 (6.1) 9 (27.3) 8(24.2) 12 (36.4)
Engineering and Mathematics 306 (71.3) 11 (3.6) 17 (5.6) 107 (35.0) 122 (39.9) 49 (16.0)
Computer Science 9(2.1) 2(22.2) 0 (0.0) 4 (444) 2(22.2) 1(11.1)
Biology and Life Science 21(4.9) 2(9.5) 1(4.8) 4(19.1) 10 (47.6) 4(19.1)
Other 19 (4.4) 2(10.5) 0 (0.0) 7 (36.8) 6 (31.6) 4(21.1)
Influenza vaccination status
No 331 (77.2) 19 (5.7) 16 (4.8) 114 (344) 121 (36.6) 61(18.4)
[ don’t know 39(9.0) 1(2.6) 3(7.7) 17 (43.6) 14 (35.9) 4(10.3)
Yes 59 (13.8) 2(3.4) 3(5.1) 13 (22.0) 29 (49.2) 12 (20.3)
Yellow fever vaccination status
No 75 (17.5) 5(6.7) 0 (0.0) 24 (32.0) 31 (41.3) 15 (20.0)
I do not know 148 (34.5) 9(6.1) 11 (7.4) 62 (41.9) 48 (32.4) 18 (12.2)
Yes 206 (48.0) 8(3.9) 11 (5.3) 58 (28.2) 85 (41.3) 44 (21.4)
Currently pregnant or planning to become pregnant for females
No 162 (98.8) 9 (5.5) 7 (4.3) 57 (35.2) 63 (38.9) 26 (16.0)
Yes 2(1.2) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)

Table 2

ZIKV knowledge scale survey responses.
Question Answered Answered Answered do not

correctly incorrectly know
n(%) n(%) n(%)
A person can get Zika virus from eating contaminated food 336 (78.3) 91 (21.2) 2 (0.5)
A person can get Zika virus from infected mosquitos 422 (98.4) 7 (1.6) 0(0.0)
A woman can get Zika virus from having sexual intercourse with an infected man 122 (28.4) 302 (70.4) 5(1.2)
Fever is a common symptom of Zika virus 420 (97.9) 9(2.1) 0(0.0)
Skin rash is a common symptom of Zika virus 326 (76.0) 100 (23.3) 3(0.7)
Bloody diarrhea is a common symptom of Zika virus 157 (36.6) 268 (62.5) 4(0.9)
Zika virus disease is generally mild in adults 55 (12.8) 371 (86.5) 3(0.7)
Zika virus is mainly a problem for a pregnant woman’s unborn child 360 (83.9) 68 (15.9) 1(0.2)
Zika virus is mainly a problem for healthcare workers 162 (37.8) 266 (62.0) 1(0.2)
Zika virus is thought to cause birth defects 276 (64.3) 152 (35.4) 1(0.2)
Zika virus is thought to cause Guillain Barré Syndrome 137 (31.9) 284 (66.2) 8(1.9)
Zika virus is thought to cause diabetes 407 (94.9) 17 (4.0) 5(1.2)
Zika virus is spreading throughout South America 387 (90.2) 40 (9.3) 2(0.5)
There is currently no treatment for Zika virus 135 (31.5) 291 (67.8) 3(0.7)
There is currently no vaccine available for Zika virus 183 (42.7) 239 (55.7) 7(1.6)
The best way to prevent Zika virus is to protect you and your family from mosquito bites 405 (94.4) 24 (5.6) 0(0.0)
One in four people infected with Zika virus has symptoms 241 (56.2) 184 (42.9) 4 (0.9)
The Zika virus is transmitted by the bite of the same mosquito that transmits dengue, chikungunya 303 (70.6) 124 (28.9) 2 (0.5)
and yellow fever

In Ecuador there are confirmed cases of congenital syndrome associated with Zika virus 301 (70.7) 121 (28.4) 4(0.9)

Guillain Barré Syndrome, thought there was a treatment for ZIKV,
and believed there was already a vaccine available. Although
results are not shown here, knowledge scale survey items were
also stratified by gender revealing that both males and females
answered the same questions incorrectly.

Zika virus information sources

Fig. 1a shows results of descriptive statistics revealing the three
most utilized sources for obtaining ZIKV information among ESPOL
university students were television, social networks, and radio.
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Most students (72.0 %) obtained ZIKV information from television
and social networks as indicated by the vertical line on the figure.
As seen in Fig. 1b, stratifying results by gender reveals females and
males generally obtain information from the same two sources,
television and social networks.

Reasons for not wanting to receive a Zika virus vaccine

Fig. 2 illustrates participant’s responses to a survey question
asking to specify why they would not like to receive a ZIKV vaccine.
Results indicate the three most common responses were that
others should receive the vaccine first, vaccines have risks/adverse
events, and ZIKV vaccine is not a priority now. Responses were
similar among females and males.

Bivariate correlations

Likelihood of receiving a Zika virus vaccine

Table 3 shows significant results of exploratory bivariate analy-
ses. We explored relationships between sociodemographic vari-
ables and likelihood of receiving a ZIKV vaccine. Kendall’'s tau
revealed a correlation between pregnancy status in females and
ZIKV vaccine acceptability (p = 0.032). As shown in Table 3, bivari-

Table 3
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ate results for the association between information seeking behav-
ior variables and likelihood of receiving the ZIKV vaccine revealed
there was a statistically significant relationship between searching
for accurate information on ZIKV and likelihood of receiving the
ZIKV vaccine (p < 0.001). Knowing where to obtain up-to-date
information on ZIKV was also significantly associated with likeli-
hood of receiving a ZIKV vaccine (p = 0.005). Several psychosocial
variables were significantly associated with likelihood of receiving
a hypothetical ZIKV vaccine. Bivariate results indicated there was a
statistically significant association between likelihood of receiving
a ZIKV vaccine and concern about ZIKV (p = 0.036), thought of ZIKV
inciting fear (p = 0.014), feeling personally threatened by ZIKV
(p = 0.011), feeling the WHO is exaggerating ZIKV issues
(p = 0.032), and that the Ecuadorian government should invest in
treatment options (p = 0.012), and develop a ZIKV vaccine
(p < 0.001).

Discussion
We found there were several misunderstandings among stu-

dents regarding contracting ZIKV, populations at risk, potentially
associated health conditions, and availability of treatment. Some

Sample characteristics and significant bivariate results for likelihood of receiving a Zika virus vaccine by demographics and Zika virus information seeking.

Kendall rank correlation

Likelihood of receiving a Zika virus vaccine

Extremely unlikely n (%) Unlikely n (%) Neutral n (%) Likely n (%) Highly likely n (%) Tau statistic n (%) p value
Currently pregnant or planning to become pregnant in females 0.16 0.032
No 9 (5.5) 7 (4.3) 57 (35.2) 63 (38.9) 26 (16.0)
Yes 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0)
I search for new information related to the Zika virus outbreak 0.15 <0.001
Strongly disagree 11 (10.6) 13 (12.5) 9 (37.5) 4 (23.1) 7 (16.3)
Disagree 7 (34) 4(1.9) 71 (34.5) 8 (42.7) 36 (17.5)
Agree 4(3.8) 4(3.8) 1(29.8) 45 (43.3) 20(19.2)
Strongly agree 0 (0.0) 1(6.7) 3(20.0) (46.7) 4(26.7)
I know where to get up to date information about Zika virus 0.12 0.005
Strongly disagree 4 (14.8) 3(11.1) 9(33.3) 6 (22.2) 5(18.5)
Disagree 6(3.6) 8 (4.8) 71 (42.3) 63 (37.5) 20(11.9)
Agree 4(2.2) 7 (3.8) 57 (30.7) 79 (42.5) 39 (21.0)
Strongly agree 8(17) 4 (8.5) 7 (14.9) 15 (31.9) 13 (27.7)
I am concerned about getting Zika virus 0.09 0.036
Strongly disagree 6(11.5) 8 (15.4) (23.1) 18 (34.6) 8 (15.4)
Disagree 2(1.6) 5 (4.0) (40 3) 51 (41.1) 16 (12.9)
Agree 7 (4.1) 7 (4.1) 60 (35.1) 64 (37.4) 33(19.3)
Strongly agree 7 (8.5) 2(2.4) (26.8) 31(37.8) 20 (244)
The thought of getting Zika virus scares me 0.10 0.014
Strongly disagree 2(4.9) 5(12.2) 0(244) 19 (46.3) 5(12.2)
Disagree 3(3.8) 6(7.6) 4 (43.0) 27 (34.2) 9(11.4)
Agree 5(2.5) 8 (4.0) 75 (37.7) 79 (39.7) 32 (16.1)
Strongly agree 12 (10.9) 3(2.7) 5(22.7) 39 (35.5) 31(28.2)
Zika virus poses a threat to me personally 0.11 0.011
Strongly disagree 4(10.3) 5(12.8) 9(23.1) 16 (41.0) 5(12.8)
Disagree 2(1.7) 9(7.6) 50 (42.0) 40 (33.6) 18 (15.1)
Agree 7 (3.5) 7 (3.5) 72 (35.6) 83 (41.1) 33 (16.3)
Strongly agree 9 (13.0) 1(1.5) 13 (18.8) 25 (36.2) 21 (30.4)
Zika virus is not as big of a problem as the World Health Organization (WHO) suggests 0.09 0.032
Strongly disagree 8 (6.6) 4 (3.3) 27 (22.1) 56 (45.9) 27 (22.1)
Disagree 10 (4.6) (5.1) 84 (38.5) 79 (36.2) 34 (15.6)
Agree 2(2.9) 7 (10.1) 27 (39.1) 25 (36.2) 8 (11.6)
Strongly agree 2 (10.0) 0(0.0) 6 (30.0) 4 (20.0) 8 (40.0)
It is important for the Ecuadorian government to spend money conducting Zika virus research to develop treatments for 0.11 0.012
people who are infected
Strongly disagree 0(0.0) 1(14.3) 1(14.3) 4 (57.1) 1(14.3)
Disagree 2(8.7) 3(13.0) 8 (34.8) 10 (43.5) 0 (0.0)
Agree 7 (2.9) 13 (5.5) 90 (37.8) 95 (39.9) 33(13.9)
Strongly agree 13 (8.0) 5(3.1) 45 (28.0) 55 (34.2) 43 (26.7)
It is important for the Ecuadorian government to spend money conducting Zika virus research to develop a vaccine 0.15 <0.001
Strongly disagree 1(12.5) 2(25.0) 1(12.5) 2(25.0) 2 (25.0)
Disagree 1(3.5) 7 (24.1) 12 (41.4) 6(20.7) 3(10.3)
Agree 6(2.6) 9(3.9) 89 (38.9) 96 (41.9) 29 (12.7)
Strongly agree 14 (8.6) 4 (2.5) 42 (25.8) 60 (36.8) 43 (26.4)
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experts recommend exploring how ZIKV knowledge varies by gen-
der to better understand the relationship between gender and ZIKV
perception, and to promote equitable research and development of
vaccines. [38,39] In this study we analyzed the ZIKV knowledge
scale survey by gender and found no significant difference between
responses by gender. Analysis of ZIKV knowledge scale survey
questions revealed an opportunity for improved infectious disease
education initiatives among ESPOL university students. To combat
misinformation and improve student’s understanding of ZIKV,
ESPOL university could implement a ZIKV education initiative for
students using best practices for prevention and treatment method
recommendations such as those outlined by the WHO and Centers
for Disease Control and Prevention. [40].

Results also highlight an opportunity to improve sexual educa-
tion for students. We found most respondents did not know that
ZIKV can be sexually transmitted from males who have contracted
the disease to females. Previous research indicates university stu-
dents ages 20-24 who are less knowledgeable in practicing safe
sex are more willing to engage in risky sexual behaviors when
compared to those who are more knowledgeable. [34] Further, past
research in Ecuador suggests young people want to learn more
about sexual health and risk reduction. [41] Improved sexual edu-
cation among ESPOL university students with a focus on practicing
protected sex could be a component of a comprehensive effort to
decrease the spread of ZIKV in this population. [42].

Information accuracy can vary between sources, leading to the
spread of misinformation if people are learning about infectious
diseases from substandard sources. [43] Research on the ZIKV out-
break has identified social media specifically as a common source
of misinformation. [43,44] We found the majority of participating
ESPOL university students reported learning about ZIKV from tele-
vision and social networks. These findings suggest targeted public
health messaging on television and social network platforms could
improve engagement among ESPOL university students and
increase spread of accurate information on ZIKV in this population.
Healthcare professionals, researchers and governments should
promote education on the appropriate use of social media and
enhance online health literacy capacity. [45].

Student’s hesitancy toward a hypothetical ZIKV vaccine mainly
resulted from believing others should receive the vaccine first. The
second and third most reported reasons for not wanting to receive
a ZIKV vaccine were fear of risks/adverse events associated with a
novel ZIKV vaccine and concern regarding vaccinator competency.
Skepticism of novel vaccines is a timely concern as mistrust of new
vaccines has recently been widespread. [46-48] The COVID-19
pandemic has brought to light a need for public health initiatives
that promote the public’s trust and understanding of the vaccine
development process, safety, and effectiveness. [49] This is further
supported by research on general vaccine hesitancy identifying
concerns about adverse events as a driving factor in vaccine hesi-
tancy. [50,51] Recent research on a novel vaccine in Ecuador found
vaccine acceptance was associated with perceived susceptibility,
education level, and belief in vaccines. [26,52] Future research
should determine how education programs and ZIKV information
accessibility can be optimized and suited to the ESPOL university
student population to promote ZIKV vaccine acceptance.

When looking at information seeking behavior and psychosocial
variables we found most respondents reported being neutral or
likely to receive a ZIKV vaccine regardless of their agreeability with
ZIKV information seeking behavior and psychosocial variables.
Future research could focus on implementing surveys pre- and
post-ZIKV education initiatives to ESPOL university students to
provide more insight into these associations and to study whether
ZIKV education initiatives influence likelihood of receiving a ZIKV
vaccine in this population. [53] When considering ZIKV vaccine
acceptance more broadly, expanding research to multiple locations
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across Ecuador could provide additional insight into the associa-
tion of residence in low versus high disease burden areas with like-
lihood of receiving a ZIKV vaccine among university students.

This study has several limitations. First, a convenience sampling
method was used, potentially contributing to selection bias. It was
clear males were overrepresented in the study population due to
the unique demographics of ESPOL university. The likelihood of
receiving a ZIKV vaccine was hypothetical in nature due to a com-
mercial ZIKV vaccine not yet being available. The likeliness of
receiving a ZIKV vaccine could therefore change once a ZIKV vaccine
is approved and available to the public. The use of online versus
paper surveys was based on course location. Students in laboratory
classes completed the online survey while students in non-
laboratory classes completed the paper survey. The use of both sur-
vey forms was important to increase the sample size; however,
some paper surveys were returned with missing responses while
students who filled out the online survey were unable to skip ques-
tions. When looking at sociodemographic variables, we found
females who were pregnant or planning to become pregnant in
the next year were significantly more likely to receive a ZIKV vac-
cine. It’s important to acknowledge that only two females in our
study reported they were currently pregnant or planning to become
pregnant in the next year. Additional research would be needed to
better understand this association in our population.

Conclusions

Our research has several key findings. First, ESPOL university stu-
dents had an incomplete understanding of ZIKV contraction, symp-
toms, populations at risk, potentially associated health conditions,
and treatment. We also learned most students obtain ZIKV informa-
tion from television. The most common reported reason for vaccine
hesitancy among ESPOL students was skepticism of a novel vaccine.
Lastly, we learned most respondents reported being neutral or likely
to receive a ZIKV vaccine regardless of their agreeability with ZIKV
information seeking behavior and psychosocial variables. Moving
forward, population specific and accurate information on ZIKV
should be provided to encourage the acceptance and uptake of a
ZIKV vaccine if one is to become commercially available.
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