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Abstract:

Background: Zika virus (ZIKV), a flavivirus transmit-
ted by Aedes species mosquitoes, was first identified in
the Zika Forest in Uganda in 1947. There is a Saudi
concern about Zika, and the Saudi health authority is
trying to do their best to prevent any outbreak con-
sidering that people’ precautions that are taken based
always on their knowledge toward infectious diseases.
Aim: To assess the level of knowledge and attitudes
towards Zika virus (ZIKV) and its prevention among
Health Colleges’ students at Qassim University (QU),
Saudi Arabia. In addition, to identify factors associated
with level of knowledge regarding ZIK'V.

Methods: A stratified random sample of 343 students
(male and female) participated in a cross-sectional
study. The questionnaire consisted of 46 questions as-
sessing the knowledge, attitudes, and prevention prac-
tices regarding ZIK'V.

Results: Mean age of participants was 22 years old
(SD + 1.6) and the internet was the commonest source
of information. Overall, most participants had poor
knowledge regarding ZIKV (n =274, 79.9%) and posi-
tive attitude (n= 294, 85.7%) regarding learning more
about ZIKV. In terms of prevention practices, more
than half of participants (n=191, 54.7%) confirmed us-
ing mosquito nets to prevent mosquito bites. Statisti-
cally significant differences were detected between
participants’ level of knowledge and their age

(p <0.037), colleges (p < 0.039), academic level

(p <0.001), and residence area (p < 0.001).
Conclusion: Findings revealed the lacuna of knowl-
edge of participants regarding ZIKV. This finding
arises the need for implementing ZIKA Virus health
education program for university students.

Keywords: Zika virus, viral infections, knowledge,
attitudes, prevention.
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Introduction

Recently, there were series of emerging in-
fectious diseases worldwide and ZIKV is the
last in this series of several outbreaks.!!! ZIKV
was discovered first in 1947 in monkeys, and
then in humans in Uganda.!”! In 2016, the Sin-
gapore Ministry of Health reported a cluster
of new infections related to ZIKV.B! In March
2017, the World Health Organization (WHO)
reported that 84 countries found evidence of
mosquito-borne transmission of ZIKV, while
61 countries reported human ZIKV cases.!!
ZIKV is a vector-borne disease transmitted
by a biting mosquito of the Aedes species in
the daytime, predominantly Aedesaegypti,*!
which has recently caused epidemics in many
Latin American countries. However, during
the outbreak, it was discovered that ZIKV
infection is linked to adverse pregnancies
and birth defects, notably microcephaly and
other serious brain anomalies.l! Nonvec-
tor borne transmission is through direct hu-
man to human transmission (i.e., sexual con-
tact, breastfeeding, or contaminated blood
transfusion);moreover, the infected mother
can pass ZIKV to her fetus during pregnan-
cy by RNA.I'M ZIKV infection tends to be
mild, self-limited, and asymptomatic in ap-
proximately 80% of cases.[’!') Symptomatic
ZIKV infection is also usually mild with the
main manifestations of low grade fever, fa-
tigue, headache, and conjunctivitis.['?! ZIKV
can cause severe neurological complications,
including acute myelitis, meningitis, Guillain-
Barré syndrome or encephalitis.['*!%! Vaccines

are not yet available, while protection against

mosquito bites, control of vector and reduc-
tion of sexual transmission are confirmed to
prevent spread of the virus.[''® Recently, a
pharmaceutical company in India claimed to
manufacture a vaccine, such that clinical tri-
als would soon be initiated.!"”?'Y WHO has de-
clared ZIKV to be a Public Health Emergency
of International Concern (PHEIC). Since this
declaration, guidelines for testing and clinical
management of ZIKV disease and associated
complications have been issued by the WHO
and the US Centers for Disease Control and
Prevention (CDC).”**] Many studies were
done around the world about knowledge, and
attitudes regarding ZIKV among university
students; one study done at a public univer-
sity, USA among 613 undergraduate students,
showed that most students (88.1%) had some
basic knowledge of Zika virus.** Another
study from university in Cebu city, Philip-
pines revealed a moderate knowledge among
university students regarding Zika virus.'*! In
Saudi Arabia, a large-scale survey on medical
students of King Abdullaziz University, Jed-
dah revealed that 77.5% of the participants
had poor knowledge, 15% obtained fair level
and 7.5% had satisfactory level of knowledge
about ZIK V.

In Saudi Arabia, the situation is complicated;
The Kingdom of Saudi Arabia (KSA) hosts
one of the largest annual mass gatherings in
the world; around 7 million Muslims come
for religious tourism (Umrah and Hajj annu-
ally), and thousands come from Latin Amer-
ica, where ZIKV is prevalent.?’?!] There is
a high health alert in KSA concerning the
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ZIKV infection; after a large outbreak of den-
gue in 2009 in Mecca, the Saudi Ministry of
Health distributed pamphlets on ZIKV and its
preventive measures to increase awareness of
people.?*3% While Saudi Arabia has advanced
surveillance and serological testing, and a so-
phisticated epidemiology work force, the first
responding health teams and facilities are yet
to be formally educated in detecting and re-
porting ZIKV infection. Without comprehen-
sive public health initiatives and aggressive
education campaigns, the potential for un-
reported cases in KSA remains high. Health
Colleges’ students, as future practitioners,
should have sufficient information regarding
ZIKV. Thus, it is important for future health-
care teams to have sufficient knowledge
in their own clinical settings. The present
study aims to assess the level of knowledge
and attitudes towards ZIKV and its preven-
tion among Health Colleges’ students at QU,
Saudi Arabia. In addition, to identify factors
associated with level of knowledge regarding
ZIKV.

Methods
Design and setting

A cross-sectional study using a self-adminis-
tered questionnaire took place between Sep-
tember and October 2018 among students at

Qassim University.
Study sample

Participants were recruited from the Health
Colleges: Medicine, Nursing, Applied Medi-
cal Sciences, Pharmacy, and Dentistry. All

colleges at university were represented, while
the sample was calculated statistically; 10%
of students from each college were included
according to the number of students in each
college. Eligibility criteria for students were
as follows: (1) enrolled as an undergraduate
student in one of the health colleges, (2) Af-
filiated as a sophomore, junior, or senior in
academic level, and (3) signing the consent
form for participation. A total of 343 students
(Male and Female) were included by strati-
fied random sampling method based on their

academic level and college at the university.
Structure questionnaire

Based on a review of the literature #2731 an
initial draft of the questionnaire was devel-
oped and content validity was assessed by a
panel of academic staff members who are ex-
perts in survey research (n=4)2. The drafted
version of the questionnaire was reviewed by
experts who suggested changes to improve its
relevance. After that, a pilot study (pretest)
was performed with 20 students to determine
test-retest reliability. In addition, Cronbach’s
alpha (a measure of internal consistency reli-
ability) ¥ was used for knowledge, attitudes,
and prevention practice sections, which were
0.86, 0.79, and 0.76, respectively. The re-
spondents were asked for feedback on diffi-
culty and clarity of the questions. Based on
the given responses, a few modifications were
made to improve the clarity of the question-
naire. The final version included four major
sections: the first section composed of 8 ques-

tions covering socio-demographic data and
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participant characteristics (age, gender, col-
lege, residential area, academic level, moth-
er’s education, father’s education, and their
source of information regarding ZIKV). The
second section assessed participants’ knowl-
edge related to ZIKV, which consisted of 28
items focused on whether there are cases of
ZIKV in Saudi Arabia, population groups at
risk for it, routes of transmission, and incu-
bation period. In addition to statements re-
lated to symptoms, treatment, complications
and availability of a vaccine against ZIKV. as
other dangerous infectious diseases emerging
in the KSA were known as Middle East Re-
spiratory Syndrome (MERS). The third sec-
tion focused on participant attitudes to ZIK'V,
based on 16 statements, answered with a
3-point Likert-scale “agree, I don’t know and
disagree”. The fourth section concerned self-
reported prevention practices against ZIKV;
it consisted of six multiple choice questions
(MCQs) focused on the availability for ZIKV
prevention, as well as who was responsible
for ZIKV prevention, what action should be
taken to prevent mosquito bites, attitudes to-
ward travelling to a country where ZIKV is
found, preventive measures to protect people,
and the reason to refraining from precautions

to prevent ZIKV infection.
Data collection

Data collection was carried out by distrib-
uting the questionnaires in the presence of
the class teacher. Only students who offered
complete responses to questionnaire items

were included in the statistical analysis to en-

sure data quality. Collected data were coded,
reviewed, and entered the SPSS software
program for analysis (versionl6; SPSS Inc,
Chicago, IL, USA). Frequency and percent-
ages were calculated by descriptive analy-
ses. A scoring system was used as follows:
for knowledge (28 items), a score of “1” for
the correct answer and “0” for the incorrect
answer or “don’t know the answer.” The to-
tal knowledge score ranged from 0 to 28 and
was categorized into satisfactory knowledge,
which defined as correct answers to > 2 1items
(>75% of the total score), fair knowledge was
14-21items (50-75% of the total score), and
poor knowledge <14 items (<50% of the total
score) P4 A result with a p-value < 0.05 was

considered statistically significant.
Ethical considerations

The research protocol was approved by the
Deanship of Scientific Research and ethical
approval was obtained from the Research
Ethics Committee of the nursing research
center at Qassim University. Informed con-
sent was obtained from all participants after
given a cover letter with a detailed description
of the study. Participants were informed re-
garding voluntary participation, privacy and

confidentiality of data.

Results
Socio-demographic characteristics

Of 420 students approached, 368 responded
to the survey, with a response rate of 87.6%.
However, 25 questionnaires were excluded

due to non-commitment during completing
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the survey to the instructions. The final statis-

tical analysis included 343 surveys, with 289

females (84.3%) and a mean age of 22 years.

Most parents had a university degree or high-
er: 63.3% (n=217) of mothers and 58% (n=

Table 1: Socio-demographic characteristics of the participants

199) of fathers. The main source of knowl-

edge regarding Zika virus was the Internet,

followed by TV, the university and interper-

sonal (Table 1).

Characteristics

Descriptive statistics

Overall sample, n (%)

343 (100%)

Age Median (Range) 22 (20-25)
Mean (SD) 22(1.6)
Gender, n (%) Male 54 (15.7%)
Female 289 (84.3%)
College, n (%) Medicine 65 (19%)
Nursing 115(33.5%)
Pharmacy 47(13.7%)
Dentistry 69 (20.1%)
AMS 47 (13.7%)
Academic level, n (%) Senior 183 (53.4%)
Junior 117(34.1%)
Sophomore 43(12.5%)
*Residence n (%) Rural 6 (1.7%)
Urban 336 (98%)

Mother education

Elementary school
Preparatory school
Secondary school

University and higher

43 (12.5%)
26 (7.6%)
57 (16.6%)

217 (63.3%)

Father education

Elementary school
Preparatory school
Secondary school

University and higher

31(9.1%)
22 (6.4%)
91(26.5%)

199 (58%)
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Internet
University
Newspaper
Posters
Source of Zika information
TV

Healthcare professional

Interpersonal

Others

273 (79.5%)
91(26.5%)
27 (7.9%)
31 (9.1%)
111(32.4%)
64 (18.7%)
69(20.1%)

25 (7.3%)

Knowledge

Figure (1) illustrated students’ knowledge re-
garding ZIKV’s symptomatology; more than
two-thirds of respondents (72%) correctly
identified fever as an associated symptom,
and many respondents succeeded in identify-

ing significant symptoms, such as skin rash

Don't know

Nausea and vomiting 22(6.4%)
Muscle pain 24(7%)
Coughing 38(11%)
Headache 55(16%)
Joint pain
Bloody diarrhea
Conjunctivitis
Skin rash

Fever

64(18.7%)

70(20.5%)

(42%) and conjunctivitis (39%), while around
one-fifth (20.5%) incorrectly selected bloody
diarrhea as a symptom of ZIKV. Furthermore,

nearly half the participants (47%) were com-

pletely unaware of the significant symptoms
of ZIKV and preferred the statement “I don’t
“‘know

161(47%)

133(39%)

144(42%)

247 (72%)

0 10 20

30 40 50 60 70 80

Figure 1. Participants’ knowledge of symptoms/signs of ZIKV (%)
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It is apparent from Table 2 that more than half
the participants (51.3%) correctly recognized
that infected mosquito bites and sexual rela-
tion with an affected person (53.1%) were
among the modes of ZIKV transmission.
However, only 9.6% of them correctly identi-
fied the usual incubation period of ZIKV, and
less than a quarter (23.9%) knew that ZIKV

could be transmitted through vertical routes,

from an infected pregnant woman to her baby.
Less than a quarter of participants (24.2%)
identified there was no approved ZIKV vac-
cination until recently. Table 2 shows that the
largest percentage of correct answers among
participants (81.9%) was related to the most
dangerous infectious disease emerging in
Saudi Arabia, which is MERS.

Table 2. Knowledge of item frequencies regarding Zika among Health
Colleges’ students (n=343)

No. of correct
Statement Correct responses
response %)

Knowledge score (Min-max) (0-28)

1. There are cases of Zika infection in Saudi Arabia False 65 (19.0)
2. Person can be infected with Zika through coughing and sneezing (n=340) False 174 (50.7)
3. Person can be infected with Zika by eating contaminated food (341) False 123 (35.9)
4. Pregnant mother with a ZIk V can transmit it to her fetus True 82 (23.9)
5. ZIKV can be transmitted to a woman through sexual relation with her True 182 (53.1)

affected husband

6. The usual incubation period of ZIKV ranged from 3—12 days. (n=333) True 32 (9.6)
7. Zika disease is mild in adults True 159 (46.4)
8. Ifa pregnant woman has Zika, her baby is at risk of microcephaly True 144 (42.0)
9. ZIkV is thought to cause GuillainBarré syndrome True 75 (21.9)
10. There is an approved Zika vaccination False 83 (24.2)
11. A person can get ZIkV from infected mosquitoes True 176 (51.3)
12. There is currently no cure for ZIKV True 132 (38.5)
13. The most common treatment for ZIKV is antibiotics False 191 (55.7)
14. The most dangerous infectious disease in KSA nowadays (Corona) True 281 (81.9)

Attitudes

The attitudes of Health Colleges’ students
towards ZIKV are presented in Table 3, with
more than half of participants (53.9%) had
positive attitude toward statement “ popu-
lation all over the world could control the
ZIKV epidemic” and about two third of them

(70.5%) also had positive attitude regarding
statement that vaccination for ZIKV was very
important. Nearly two-thirds of Health Col-
leges’ students (68.8%) positively responded
to the statement “ZIKV is a deadly infectious
disease, while more than half of participants
(58.9%) had positive attitude toward state-
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ment “Saudi residents are at risk of contracting
ZIKV”. A highly positively attitude (85.7%)
of students were detected regarding the inter-
est in learning more about ZIKV. The same
table showed a negative attitude of more than
half of participants (n=174, 50.7%), (n=185 ,
54.8%) (n=186, 54.2%) toward “The spread

of ZIKV makes me worried about my fam-

S E AN 19

ily”,
infectious disease specialist” and “The best

Zika patients need to be treated by an

way to prevent Zika infection is to protect

against mosquito bites” respectively.

Table 3. Response of the Health colleges’ students of Qassim University

to attitude questionnaire on ZIKV

Positive Negative
No. Questionnaire statements Attitude Attitude
n (%) n (%)
1 I am confident that the world’s population can control ZIKV epidemic | 185 (53.9%) | 158 (46.1%)
2 Zika’s infection is a deadly infectious disease 236 (68.8%) | 107 (31.2%)
3 Saudi residents are at risk of contracting ZIKV 202 (58.9%) | 141 (41.1%)
4 I think the vaccination for Zika is very important 242 (70.5%) | 101(29.5%)
5 I am interested in learning more about Zika’s disease 294 (85.7%) |49 (14.3)
6 I have a bad feeling about ZIKV 175 (51%) 168 (49.0%)
7 The spread of ZIkV makes me worried about my family 169 (49.3%) | 174 (50.7%)
All pregnant women should be examined to make sure they do not get
8 . 212 (61.8%) | 131 (38.2%)
Zika
9 Zika disease can spread easily in Saudi Arabia 308 (89.8%) |35 (10.2%)
10 I think it is dangerous to travel to Zika’s countries 226 (65.9%) | 117 (34.1%)
11 There is no possibility of Zika happening in KSA 329 (95.9%) | 14 (4.1%)
Zika patients should be treated in isolation because it is a very conta-
12 . . 315 (91.8%) |28 (8.2%)
gious disease
13 Zika patients need to be treated by an infectious disease specialist 155 (45.2%) | 188 (54.8%)
The best way to prevent Zika infection is to protect against mosquito
14 . 157 (45.8%) | 186 (54.2%)
bites
The government should prohibit foreigners from entering Saudi Ara-
15 . o 183 (53.4%) | 160 (46.6%)
bia if they have symptoms of Zika disease
Zika disease is a burden on health systems in the countries where it
16 d 282 (82.2%) |61 (17.8%)
spreads

Prevention practices

Regarding prevention practices, as shown in
figure 2, most participants (81%) confirmed
that ZIKV can be prevented and regarding
the responsibility of Zika’ prevention, around
half of participants (50.4%) emphasized indi-

vidual responsibility in preventing Zika infec-

tion; alternatively, 46.9% saw health workers
as responsible for ZIKV prevention. Consid-
ering the preventive measures that should be
taken, more than half of participants (55.7%)
confirmed using mosquito nets and 46.1%
preferred using mosquito repellent to prevent
mosquito bites (figure 3).
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Figure 2: Participants® information about whose responsibility

200 173
50,4%

180 |
160
140
120 ¢
100 |

to prevent ZIKY

161
46.9%

As regards to actions taken to protect the com-
munity from ZIKV, most students (92.1%)
took no action with 90.1% justifying this as
their community not being at risk (figure 4).
Table 4 showed that the participants’ level
of knowledge regarding Zika revealed that

& & 79.9% had poor knowledge, 13.4% had a fair
g’““". 2 level of knowledge, and 6.7% had a satisfac-
Qoﬁ“ﬁ tory level of knowledge. The same table il-
lustrated that 72.2% of participants 21 years
F*g""-kPﬂ"l‘i::::'nn:;‘ l:;{ff::;ﬂnlt‘aﬂz:q'-ﬂ;&“]'ﬂi:;:'""5'"’""' Le and over compared to 95.6% of younger
participants (less than 21 years), having ob-
N oL tained poor ZIKV knowledge scores, which
g RIS, rendered this difference statistically signifi-
R e S cant (p< 0.037). Gender difference regarding
oot Zika knowledge was statistically insignificant
among participants (p<0.132), where 83.3%
of males compared to 79.2% of females hav-
Figure 4: Participants® information about why they have not ing poor ZIKV knowledge. The same table
s presen e sy from et £ revealed that the percentage of those with fair
R and satisfactory knowledge scores increased
i u with advancing academic level, with a highly
.t statistically significant difference detected (p
- XD < 0.000). In addition, the ZIKV knowledge
| O | score differentiated significantly among par-
“L niﬁ"::k {:‘ts‘k ;Ml‘l | e ticipants regarding their colleges and residen-
el s | 7 [ n [ 2 [ = _ tial area; (p <0.039), (p <0.001), respectively.
Table 4. Factors associated with participants’ level of knowledge
Level of knowledge
Fair & Satisfac- Poor
Variables Characteristics tory (n =274, P-value
(n=69,20.1%) | 79.9%)
n (%) n (%)
Mean +SD 22 £1.6
Age group <21 yrs 113 (32.9) 5144 108 (95.6) 0.037
>21 yrs 230 (67.1) 64 (27.8) 166 (72.2)
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Male 54 (15.7%) 9 (16.7) 45 (83.3)
Gender 0.132
Female 289 (84.3%) 60 (20.8) 229 (79.2)
Medicine 65 (19%) 19 (29.2) 46 (70.8)
Nursing 115 (33.5%) 8(7.0) 107 (93.0)
College, n (%) Pharmacy 47 (13.7%) 10 (21.3) 37 (78.7) 0.039
Dentistry 69 (20.1%) 23 (33.3) 46 (66.7)
AMS 47 (13.7%) 9 (19.1) 38 (80.9)
Senior 183 (53.4%) 51(27.9) 132 (72.1)
Academic level Junior 117 (34.1%) 18 (15.4) 99 (84.6) <0.001
Sophomore 43 (12.5%) 0 (0.0) 43 (100)
. Rural 6 (1.7%) 0(0.0) 6 (100)
*Residence n (%) <0.001
Urban 336 (98%) 69 (20.5) 267 (79.5)

One was missing*

Discussion

Based on the declaration of WHO that ZIKV
is a public health emergency of international
concern,™! it becomes important for health-
care personnel to constantly update their
knowledge regarding ZIKV infection. Ac-
cording to the current results, most partici-
pants at all health colleges had been informed
regarding ZIKA from the Internet. Although
it is recently the most common source of in-
formation, especially for young adults, but
they must be sure that these websites can be
trusted and have complete knowledge. This
is in accordance with a variety of previous
studies, ***! which also reported that most
of their respondents gained their knowledge
from Internet and social media. Our findings
exhibit knowledge gap among Health Colleg-
es’ students regarding Zika, which is similar
to surveys conducted among undergraduate
students at George Mason University in the
USA.B4This is similar among university stu-
dents in Saudi Arabia®® and doctors in Indo-

nesia.[”! Another concern is participants’ false

understanding regarding the availability of
approved vaccines and the presence of a cure
for ZIKV disease. This supports how simi-
lar results had been published in a previous
study.*”) Approximately half of participants
know that a mosquito bite is the most com-
mon mode of ZIKV transmission, but only
9.6% identified the incubation period. This
discrepancy coincides with previous studies
for medical students (n=426) in Jeddah, Sau-
di Arabia,*”! while better results were noted
in healthcare students in a study conducted
in four cities in Colombia (2015). Almost
all participants knew the mode of transmis-
sion and incubation period; this dissimilarity
is clear if it 1s known that those in Colombia
attended a ZIKV symposium beforehand the
study.!*"!

Concerning the students’ attitudes, more than
half of participants were confident that the
world’s population could control the ZIKV
epidemic and the majority of participants were
interested in learning more regarding ZIKV

disease, where results are in accord with pre-
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vious researches.*>* One notable finding of
the present study is the lack of participants’
knowledge, yet the majority of participants
avoided travelling to a country where ZIKV
was found and more than half of them con-
firmed the use of mosquito netting as a mea-
sure to prevent mosquito bites; this exhibits
better participant prevention practices, which
is in accordance with a previous study report-
ing in sufficient evidence to correlate knowl-
edge with improved practices.*” Therefore,
further studies should assess the link between
knowledge and participant practices regard-

ing ZIKV prevention.
Limitations of the study:

The present study has certain limitations,
in which potential areas uncover the be-
liefs of Health Colleges’ students at QU to}l
ward ZIKV disease, and students’ knowledge
and attitudes from non-health colleges. Larg-
er studies would comprehend students and
the public in the KSA. Interventional studies,
particularly educated ones, would increase
student knowledge and that of the public on
ZIKV infection. Another limitation is that all
information in this study was self-reported
and that any bias was due to having socially
desirable attitudes. Follow-up studies, with
knowledge and preventive measures, are vi-
tal to evaluate the effectiveness of these mea-
sures. There is a need to develop precaution
strategies toward ZIKV, particularly in the
KSA and the existence of large numbers of

religious tourism during Hajj and Umrah.

Conclusion

In conclusion, findings revealed a lack of
knowledge regarding ZIKV among Health
Colleges’ students at QU, but positive at-
titudes on learning more regarding ZIKV.
Therefore, there is a greater need for imple-
menting a Zika symposium for university stu-
dents, focused on arousing greater knowledge
regarding the disease. Our study findings are
useful for policy makers at QU, as well as
other health professionals for planning, im-
plementing, and evaluating Zika awareness

programs.
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