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Abstract

In 2016 and 2017 an outbreak of the Zika virus in new locales shocked popu-
lations into awareness of the disease and of its imputed ability to cause se-
rious fetal abnormalities, particularly microcephaly. There was a major re-
duction in travel by people of child-bearing age. But the temporary regression
in the spread, and preoccupation with COVID-19, seem to have oversha-
dowed concern about Zika virus. In order to investigate this phenomenon, we
conducted an online survey of 157 high-school students from four schools in
different parts of the United States regarding their knowledge, practices, and
attitudes about Zika virus. The mean age of the respondents was 16.4 + 1.1
years, 55% were girls, and 60% attended public (rather than private) schools.
Most students (70%) had taken no steps to prevent Zika, but said they would
tell their parents or a physician if they were exposed. They relied primarily on
school and the internet (76% and 72%, respectively) as trusted sources of in-
formation about the virus. The majority (73%) said they would spend some
time to learn more about Zika; girls exhibited more concern than did boys.
Half (50%) of respondents knew the signs and symptoms of Zika, but only
20% knew all the ways Zika could be transmitted and 31% why Zika preven-
tion was crucial for pregnant women and their partners. The results of this
study suggest that comprehensive national preventive healthcare educational
programs are needed.
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1. Introduction

Zika is an arbovirus transmitted via a mosquito vector that was first identified in
1947. It is named after the site where it was first discovered, the Zika Forest in
Uganda. Zika belongs to the genus Flavivirus of the family Flaviviridae [1] and
was first isolated from a rhesus monkey source [2]. The first human case on
record was identified in 1953 in a child in Uganda [3]. The virus spread to Cen-
tral and South America, to Europe, India, Indonesia, Malaysia, Pakistan, the
Philippines, Polynesia, Thailand, southern states in the United States, and Viet-
nam [1]. Although multiple modes of transmission are possible, including blood
transfusion, sexual transmission, and mother-to-child transmission; in most
cases, the virus is transmitted by mosquito bite [1]. In 2016 and 2017, widely
publicized outbreaks of the Zika virus were reported in the United States [4]. In
2016, symptomatic Zika virus infections peaked at 5168 cases in the U.S. with
more than 36,500 similar cases in U.S. territories [4].

The news reports of this unfamiliar new virus and its association with cases of
fetal microcephaly (Figure 1) caused considerable fear and concern and it re-
ceived extensive news coverage from April 2016 to March 2017. Many of these
stories offered prophylactic recommendations such as avoiding travel (77.6%)
and using mosquito repellent (41.0%) with most of these stories describing Zika
outcomes (78.8%) rather than symptomology (40.6%) [5]. A social-media survey
[6] of college students in 2016 reported a high level of awareness of the virus, but
a study of Instagram users reported 60% of posts regarding Zika included in-
complete, misleading, or unclear information about the virus [7].

Since there is no vaccine or effective treatment [8], it is imperative that people
be aware of the almost-certain re-emergence of an outbreak and the steps neces-
sary to avoid serious fetal abnormalities, such as microcephaly, that are asso-
ciated with the virus. Unfortunately, COVID-19 has reduced reporting on Zika
virus to almost zero. We therefore conducted an online survey among high
school students in various schools in the United States. Some, but not all, of the
schools were located in areas that might be directly affected by Zika. The aim of
the study was to determine if students were aware of the Zika virus, how much it
concerned them, and what precautions, if any, they know to take to avoid it. In
light of the generational schism that emerged during COVID-19 where younger
people seemed less concerned with infection than older people, it is perhaps
noteworthy to find that in 2016, during the outbreak of a novel disease, we iden-
tify an important need for more effective and comprehensive educational pro-

grams.
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Figure 1. Zika virus is transmitted by mosquito (Aedes aegypti) bite and is associated
with fetal defects such as microcephaly. Images purchased from iStock.

2. Materials and Methods

2.1. Respondents and Procedure

An online survey was used to assess the knowledge, attitudes, and practices re-
garding the Zika virus among 185 high school students distributed among high-
schools in distributed states in the U.S.A. (Florida, Illinois, Indiana, Kansas,
Massachusetts, Missouri, New York, Pennsylvania, and Washington state). Stu-
dents became eligible if: they provided electronic assent prior to answering any
survey related question; were between the ages of 14 to 18; and attended either a
public or private high school in the United States.

Prior to study initiation, an independent internal review board (IRB), Quo-
rum IRB, reviewed and approved the study. The IRB approved a waiver of in-
formed consent for the parent/guardian and a waiver of documentation of in-
formed consent for the students.

Students took the survey online through a secure website

(https://www.surveymonkey.com/) from May-June 2017. Each of the high schools

had a student representative selected by the principal investigator to distribute
the survey during school hours. Once distributed, students received an e-mail
invitation to participate in the survey and were provided the survey information.
The survey was accessible via any internet connection and could run on any web
browser. Students were then required to provide their assent prior to answering
any study questions, and any students who did not agree to assent were not able
to access the survey. The survey was conducted anonymously, and no IP ad-
dresses were collected. Accessibility for the survey was provided for one month
and each student was required to answer all questions on each page before mov-
ing onto the next page. However, the students were able to withdraw from the
survey at any time without answering all the questions.

The survey was conducted to include questions about demographics, know-
ledge, information seeking, and the willingness to accept a vaccine. The main
outcome of this study was to analyze the respondents’ knowledge of Zika, and to
see if there was any correlation to determine the willingness of the students to
protect themselves against the virus. Knowledge of the study was assessed with
26 multiple choice questions, ranging from three to six possible answers per
question in order to better understand the current attitudes these students have
towards the Zika virus. In addition, two fill-ins the blank questions were also

asked, informing the questionnaire of the age, and location of the student.
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The survey consisted of the following:

1) By clicking “I agree” below you are indicating that you are between the age
of 14 and 18 years old, have read and understood this assent form and agree to
participate in this research study. Please print a copy of this page for your
records

2) How old are you

3) What is your sex [M/F]

4) Please select your race [multiple choice]

5) Please select your ethnicity [multiple choice]

6) In what state is your high school located

7) What grade level are you in

8) Is your high school a [public or private] school

9) What is the highest level of education completed by your parents

10) Do any of your parents work in a healthcare field

11) Do any of your relatives work in a healthcare field

12) In your household, which language is most spoken

13) Have you heard of the Zika virus

14) Where have you been getting your information about Zika from [multiple
choice]

15) Are you concerned you might get Zika

16) How do you get Zika [multiple choice]

17) How do you prevent getting Zika [multiple choice]

18) What are the side effects of Zika [multiple choice]

19) What are the signs and symptoms of Zika [multiple choice]

20) Why should women who are pregnant or planning pregnancy know about
Zika [multiple choice]

21) Does it affect women if they’re not pregnant

22) Should you avoid areas that are infected with Zika

23) Is there a cure for Zika

24) What would you do if you found out you had been exposed to Zika [mul-
tiple choice]

25) Do you think your doctor can treat Zika

26) Have you taken any action to prevent yourself/your family from getting
Zika

27) Do you think it’s important you know more about Zika

28) How much time would you spend to learn more about Zika [multiple
choice]

29) What do you consider a trustworthy source of information [multiple

choice]

2.2. Statistics

Summary statistics were obtained for quantitative data: the population size (N),

sample size (n1), mean, standard deviation (SD), median, minimum, and maxi-
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mum. All were assessed using Microsoft Excel.

3. Results

3.1. Demographics and Baseline Characteristics

A total of 185 students signed the electronic assent form. Of the students who
assented to participation, 157 qualified for inclusion, because they had heard of
Zika prior to this study. A total of 151 students completed all of the questions.
The mean age of qualified students was 16.4 = 1.1 years. The majority of the
students were female (55%), white (76%), and non-Hispanic (88%). Most stu-
dents surveyed resided in the Northeast region of the United States (65%). Out
of 157 students, 74 (47%) were in the 11™ grade. Most of the parents of those
surveyed (91%) are believed to have completed a college degree; 30% of the
qualified participants had parents in healthcare; 51% had relatives in healthcare.

3.2. Zika Knowledge

Zika virus knowledge was limited amongst high school students (Figure 2).
When asked how Zika is spread, only 38% of students correctly identified all
possible transmission mechanisms. When asked “How do you prevent getting
Zika?”, 28% of students were able to correctly answer all possible prevention
mechanisms. Participants were also asked about the side effects of Zika, as well
as about the symptoms and signs of the virus. Although 87% of students knew
that serious birth defects and pregnancy problems were a side effect of the Zika
virus, only 50% were aware that Zika may cause brain damage. Knowledge was
even more limited regarding the signs and symptoms of the disease. Only 4% of
qualified students identified all of the four signs and symptoms—headache, rash,
fever and joint and muscle pain—correctly without selecting one of the three
incorrect choices. However, the majority (63%) of qualified students were aware
that Zika effects women regardless of pregnancy status. However, the majority of
qualified respondents (63%) were aware that Zika affects women regardless of
pregnancy status (Figure 3).

The two sources that study participants considered most trustworthy were
school and the internet, 76% and 72%, respectively. They moderately trusted in-
formation from family (48%) and television (46%). They generally did not trust

information from friends (16%).

3.3. Zika Attitudes

While the majority of respondents expressed a desire to be further educated
about the Zika virus, students were not concerned with contracting it. Qualified
students acknowledged that they should avoid areas associated with Zika, with
81% indication. Furthermore, 76% of the students answered that they thought it
is important to know more about Zika virus. Three-quarters of those surveyed
said that they would spend some time to learn more about Zika. Notwithstand-

ing these attitudes towards the importance of receiving education on the virus,
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IS THERE A CURE FOR ZIKA

WHY SHOULD WOMEN WHO ARE PREGNANT
KNOW ABOUT ZIKA

WHAT ARE SIGNS AND SYMPTOMS OF ZIKA

WHAT ARE THE SIDE EFFECTS OF ZIKA?

HOW DO YOU PREVENT GETTING ZIKA?

HOW DO YOU GET ZIKA?

|
0% 10% 20% 30% 40% 50% 60%

Figure 2. General knowledge of Zika is limited in high-school students. Knowledge of Zika is depicted by
the percentage of qualified students surveyed who selected all correct answers for each question. Questions
were multiple choice with one or more answers permitted.

86%

CONCERNED ABOUT THINKS THEY SHOULD THINKS IT'S IMPORTANT WOULD SPEND A LITTLE
GETTING ZIKA AVOID AREAS THEY KNOW MORE BIT OF TIME TO LEARN
WITH ZIKA ABOUT ZIKA MORE ABOUT ZIKA

u MALE FEMALE

Figure 3. Female respondents tended toward being more concerned than males with the Zika virus. Attitudes towards Zika are
shown as a percentage of qualified respondents who indicated each answer. Differences were not statistically different.
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only 33% signaled that they were at all concerned with getting Zika. There was a
trend suggesting that female high-school students are more concerned than are
males, but the difference was not statistically significant (chi-square test, p =
0.23) (Figure 3).

3.4. Zika Practices

Eighty-nine percent of respondents indicated that they would to talk to a doctor
or parents if they discovered that they had been exposed to Zika, and only 4%
responded that they would do nothing (Figure 4). However, they appear unsure
of what can be done about Zika. More than 1/3™ (42%) responded “I am not
sure” when asked if their physician could treat Zika. Just 18% of students re-
ported that they had taken any measures to prevent themselves or their relatives

from Zika exposure.

4. Discussion

Since there is no cure or vaccine for Zika, we consider the findings of this survey
to be relevant for future emerging epidemics in that they may impact behavior
with the intention of preventing and treating a vector-borne disease. [9] To be
sure, Zika is a unique virus in that it is both transmitted by mosquito vector as
well as being detectable in the blood and semen of infected individuals for weeks
or months following infection. [10] It is important to ascertain if and how in-
formation about the nature, prevention, and treatment of such a novel virus is
disseminated in the population, particularly young people. [11] For example, a
study of 613 undergraduate college students from a large public university in
Virginia found that few felt at risk for the disease (12.1%), but did recognize that

it was a risk in specific parts of the world to pregnant women (83%), while 44%

HAVE YOU TAKEN ANY ACTION TO PREVENT
YOURSELF/YOUR FAMILY FROM
GETTING ZIKA?

YES
mNO
H| AM NOT SURE

Figure 4. Students surveyed have taken little action to protect themselves from Zika. The
percentage of qualified students surveyed who indicated whether or not they had taken
any action to prevent themselves or their family from getting Zika is shown.
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said they did not know where to get accurate information about Zika [11].
Knowledge gaps have been identified by public health officials as an important
need for improvement with respect to the Zika virus and other viruses that
might pose a risk in the future [12].

Zika poses a particular and very serious risk to pregnant women and those
who wish or plan to become pregnant. It may be that students in our survey
were less concerned about this risk than a different population might have been.
The possibility of sexual transmission of a mosquito-borne virus is unusual, [13]
and it is important to note that the high-school respondents were aware that
such transmission was possible with Zika.

The importance of this survey demonstrates that high-school students are
largely aware of public health threats, novel epidemics, and that they seek accu-
rate information about these conditions, even to the point of taking steps to
protect themselves. A key finding of our study is that these students relied
mainly on their academic institutions and online sources to get reliable informa-
tion about Zika. This suggests that public health officials can effectively use so-
cial media and other internet sites to post accurate, timely, and actionable in-
formation about future disease outbreaks.

In light of the COVID-19 pandemic, this survey suggests that high-school
students are interested in public health topics and that educational interventions
targeted specifically to this age group might find resonance.

Our study was a survey of high-school students at four different schools in
different parts of the country. Most respondents were from the Northeast, a re-
gion that did not have Zika outbreaks and is at less risk for mosquito-borne dis-
eases than Southern regions. There was no control group and students were li-
mited as to what and how they could respond—there were multiple-choice ques-
tions only with only two write-in opportunities. We excluded students from the
results if they did not know about Zika, meaning our population had knowledge
of Zika that may not be representative of what most students know.

This survey of high-school students yielded results that are quite similar to the
results of surveys of Philippine public secondary-school teachers (good know-
ledge about vector transmission, but relatively poor knowledge on other aspects,
plus a low level of perceived susceptibility and severity) [14], U.S. physi-

cian-assistant students, [15] and Malaysian community pharmacists [16].

5. Conclusion

High-school students were aware and knowledgeable about the Zika virus with-
out being unduly alarmed or concerned about it. The emergence of the Zika vi-
rus has not caused students to take any unusual steps to prevent the disease, but
the majority said they would tell parents and/or a physician if they thought they
might have been exposed. Students got most of their information from school
and online sources they deemed reliable. The results suggest that high-school

students are willing to learn about the danger and modify their behavior appro-
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priately when new emerging diseases are reported. It is now incumbent on the

older generations to make accurate information available.
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