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Abstract
Background: Saudi Arabia is experiencing an outbreak of Middle Eastern-Coronavirus (MERS-CoV) both in the hospitals and
in the community. The MERS-CoV kills about 40% of those infected and has been detected in 22 different countries worldwide.
The Faculty of Nursing at the world’s largest female-only university banded together to create an education program to prevent
exposure and ultimately infection of students and staff from MERS-CoV.

Methods: This study included two questionnaires given before and after a series of educational workshops to understand what
students knew, what they learned, what was happening at the clinical setting, and where they were getting their information.
The purpose was to answer questions and to inform the nursing college community about best practices for disease transmission
prevention. A pre and post-questionnaire was given after approval from the college ethical committee. Summary statistics
are presented as percentages of the participant sample that responded to each question. T -tests were performed to assess the
difference between means of the pre and post-test.

Results: This study showed that baseline knowledge was low before the educational workshop sessions. While knowledge
increased, anxiety decreased (p less than 0.05), and intention to increase frequency of hand washing increased (not statistically
significant). The majority of students sought information about the epidemic from Twitter (40%), followed by television (36%).

Conclusions: Nursing colleges may need to review existing or develop new epidemic-related policies. These include attendance
of students in clinical settings and the duty of care towards patients during epidemics.
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1 Introduction

The Middle Eastern Coronavirus (MERS-CoV) is a serious
and growing threat to communities around the world. A
high proportion of people who have been affected by the
virus are healthcare workers, patients who are admitted to
hospital for other reasons, and visitors of patients. This

strain of coronavirus that causes MERS-CoV was first re-
ported in 2012 in Saudi Arabia.[1] Since then, as of Nov 7,
2014, the World Health Organization has reported 909 labo-
ratory confirmed infections, with 331 deaths. The epidemic
has affected 22 countries in total. Most cases outside of the
Middle East were identified as patients who had travelled to
an endemic region and brought the virus back where they
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were cared for in their own country. In Saudi Arabia, the
epidemic is having a growing impact on healthcare workers
as a number have been affected, and on the entire health care
system. The WHO advice for all healthcare workers is to in-
crease infection prevention and control measures to prevent
the spread of MERS-CoV.[2] As nurse educators, our fac-
ulty became concerned about the safety of our students in
clinical practice. We were also concerned about the safety
of our faculty, our student and faculty’s families, and the
other students that our students interact with when they are
on campus.

Early identification of MERS CoV is difficult as initial
symptoms are usually mild. A typical case might look
something like the following: Fever and cough, followed
by chills, sore throat, muscle pain, joint pain, and diffi-
culty breathing. Severe progression includes pneumonia,
Acute Respiratory Distress Syndrome (ARDS) and renal
failure.[3] In about a third of cases, there are also gastroin-
testinal symptoms such as vomiting and diarrhea.[4] Identi-
fication of the virus can be made by nasopharyngeal swab.
If the swab tests negative, a patient with a suspected case
should be retested using lower respiratory specimens such
as sputum, bronchoalveolar lavage, or endotracheal aspi-
rate. While many treatments have been tried to reduce the
effects of the virus, individual symptom management has
been most successful. These include ventilator strategies for
ARDS, treating co-infections, and renal replacement ther-
apy for acute renal failure. Other strategies such as ribav-
iron, cyclosporine A, and other treatments have been tried
without clinical data to support their effectiveness.[5]

It has not yet been determined if there is a significant animal
reservoir for MERS-CoV. However, antibodies have been
found in camels,[6] and the virus may have circulated for
some time in bats.[7] The microorganism that causes MERS-
CoV is an RNA virus. It spreads via the droplet route of
transmission. Other factors that make MERS-CoV a poten-
tial global threat is that it has shown person-to-person trans-
mission and transmission from patient to nurse, lacks a vac-
cine or any evidence of effectiveness of specific therapies,
and results in a high mortality rate.[8] The agent does not
spread quickly, as the R0 or reproductive rate (the number
of people that each infected person spreads it to on aver-
age, during the infectious period) is between 0.8 and 1.3.[9]

Having an R0 of less than one usually means that the infec-
tion will die out in the long run. Having an R0 above one
means that an outbreak can be sustained and therefore infec-
tion may be widespread. Therefore, in its present state, the
infectivity of MERS-CoV is low. By comparison, the R0 for
the 1918 pandemic influenza virus was between 2 and 3.[10]

The university where the study was conducted is a new all-
female university, located in Riyadh, the capital city of the
Kingdom of Saudi Arabia. Riyadh is a growing city, cur-
rently home to almost 5.2 million people.[11] Our nursing
students fulfill their practice requirements at local hospitals

throughout the city. Many of the hospitals where our stu-
dents were doing their clinical practice were serving con-
firmed cases of MERS-CoV.

2 Method
2.1 Aim of the project and sampling

The project had five specific aims. The aims were to iden-
tify the level of knowledge among nursing students, staff
and faculty regarding the MERS-CoV epidemic, identify the
level of concern about working with hospitals and patients
with the virus among the different groups, identify gaps in
their knowledge before and after the educational sessions,
and identify student and staff current infection control be-
haviors (pre-test) and intention to change any behaviour as
a result of the workshop (post-test).

2.2 Design

The design for this study included two surveys before and
after educational workshops. The College of Nursing lead-
ership appointed a small task force to come up with a re-
sponse to the growing concern regarding MERS-CoV. The
activities of the committee included reviewing the current
literature, development of policies on attendance in clinical
setting, and increasing infection control and health promo-
tion messages throughout the college. Additional resources
and supplies were requested. In preparation for the educa-
tion workshop a Question & Answer paper was prepared
in the English language. The content of the presentation
included patient profiling and current epidemiological evi-
dence. Some of the student nurses were caring for patients
at hospitals with confirmed coronavirus and all of the stu-
dents and faculty were in close contact to potential cases.
Therefore nursing students returning to the college commu-
nity were at high risk for infection.

Research ethics approval was received from the College of
Nursing, Ethics Committee. The questionnaires included a
front page that asked for informed consent, in compliance
with the University’s policy. Two workshops were planned
for nursing students and faculty. In addition to the informed
consent, the participatory nature of the study was reinforced
verbally, and some people chose not to participate.

The design of the workshop was based on the authors’ lived
experience, gained from involvement in other pandemic pre-
paredness programs, as well as Best Practice from the litera-
ture. A PowerPoint presentation was prepared in the English
language. The workshop material covered evidence from
the literature about virus transmission, infectivity and pre-
ventative strategies. Presenters drew on their experience as
clinical leads in previous pandemics. Students were directed
to credible sources of further information. A detailed ac-
count of the patient-profiling to-date was presented. There
was an opportunity for participants to ask questions.
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Participants were given 15 minutes at the beginning of the
workshop to complete the initial questionnaire. The pre-
test consisted of four demographic questions to identify
whether the participant was a student, staff member or fac-
ulty, whether they were currently caring for patients in the
hospital, which hospital, and which semester they were in.
The authors developed a questionnaire to understand the
knowledge, attitudes and practice of students and faculty in
light of the epidemic. The majority of questions were open-
ended free-text questions (6/15 in the pre-test and 7/14 in
the post-test). Others were nominal variables (yes/no, list of
symptoms, or which semester etc.) and one question was a
5-point Likert scale (“extremely worried” to “not worried”).

2.3 Sampling and analytic strategy

Requests to participate were sent out via e-mail to all stu-
dents and faculty, with specific times for each group (under-
graduates, faculty and intern students). Students were ex-
cused from regular classes and faculty who were unable to
participate were asked to present similar evidence-based in-
formation to their students during their next class. Arrange-
ments were made for interns who were working at a hospital
with a perceived high number of cases of the virus, to attend
a small, dedicated workshop to answer specific questions.
Participation in the survey was completely voluntary.

All data was entered into Epi − Info[12] (version 3.5.1).
Summary statistics are presented as percentages of the par-
ticipant group (student, intern or faculty) sample that re-
sponded to each question. Respondents with missing values
were excluded from data summaries and statistical tests. T -
tests were performed to assess the difference between means
of the pre and post-test. This included the variables for fre-
quency of hand washing and degree of worry or anxiety that
the students were experiencing.

3 Results
Altogether, 65 students and 16 Faculty from the College
of Nursing attended workshops about the MERS-CoV epi-
demic and not all chose to complete the pre and post-test. 25
student nurses chose to fill in pre-tests and 35 chose to par-
ticipate in the post-tests. Student nurses who participated in
the pre-test were all currently working in their clinical prac-
tice at local hospitals in Riyadh. 75% of those who com-
pleted the post-test were in clinical practice. The majority
of all students who participated were in their fourth year of
education and therefore had more exposure to clinical set-
tings. The students were representative of the population of
students across the semesters in the program. Of 60 student
responses, most were in semester 7 (30%), followed by In-
terns (17%) semesters 4 and 8 (both 15%) and the rest were
in semester 2 and 6.

With regard to knowledge about MERS-CoV before the ed-
ucational session, 40% knew that it had something to do

with the respiratory system, 28% identified it as a virus and
28% stated that it was fatal. Other answers included that one
of the symptoms was fever (20%), that there was no vaccine
(12%) and that it had something to do with camels (12%).

When asked about what they hoped to learn in the work-
shop, student nurses answered that they wanted to know
about transmission (40%), treatment and complications
(32%). Four students wanted to know everything about the
epidemic. One student identified why it happened and an-
other student wanted to know where it came from.

A higher number of student nurses in the pre-test identified
feeling worry, anger, fear and confusion than the post-test.
The percentage of students who had no feelings about the
epidemic of MERS-CoV increased in the post-test (see Fig-
ure 1).

Figure 1: Nursing Students’ Responses Regarding
Feelings about the MERS-CoV Epidemic

With regards to their current level of anxiety, on a 5 point
Likert scale, the majority of students during the pre-test re-
ported a mean anxiety level of 3.13. An answer of 3 rep-
resented feeling “somewhat worried”. During the post-test,
the mean anxiety level was 2.61 for student nurses. The dif-
ference between the reduction of self-reported worry before
the workshop and after was statistically significant (p is less
than 0.05).

In the pre-test, advice for community members who experi-
enced symptoms would include going to the hospital/doctor
(32%), using a facemask (20%), hand hygiene (20%) and
others. In the post-test, student nurses stated that advice for
community members who experienced symptoms would be
going to the hospital/doctor (46%), being tested (23%), and
isolating themselves at home (17%).

Protective strategies for the students themselves that were
identified in the pretest included the following: hand hy-
giene (32%) and wear gown and N95 mask (16%). Stu-
dents in the pretest also mentioned not touching patients
(12%). In the post-test, nursing students identified hand
hygiene (77%), wearing an N95 mask (37%) and keeping
space between people and avoiding crowds (23%). Hand
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washing frequency intention increased from what student
nurses were currently doing (6.4 times per day) to 7.5 in
the post-test.

When asked about MERS-CoV-like symptoms in the past 2
weeks, students responded that they had experienced fever
(28%), breathing problems (28%), nausea and vomiting
(12%), achiness (4%) and cough (20%). Only 2 students had
experienced none of the symptoms listed. Despite the high
burden of symptoms in this nursing student population, and
their proximity to patients during the epidemic only a sin-
gle listed that they had sought testing (1 sputum and 1 blood
test). Intended behaviour was measured in post-test ques-
tions regarding what students and faculty will do, should
they experience MERS-CoV like symptoms. The most pop-
ular answer was go to the hospital for testing (35%), fol-
lowed by staying at home/isolating yourself (17%).

Student nurses and faculty were asked about where they
were getting their information about MERS-CoV. Student
nurses were most likely to get their information from Twit-
ter, followed by Internet news and friends/family. Fac-
ulty members looked to Internet news, followed by TV and
friends and family. Social media is very important to young
Saudi females, as these are methods of communications and
feeling connected. Saudi Arabia is described as a digital so-
ciety and leads the way in the use of Twitter in the Middle
East with over 1.9 million Twitter users (Radcliffe, 2013)
(see Figure 2&3).

4 Discussion
Student nurses and Nursing faculty are among the key
groups of people in any epidemic response. In the case of
MERS-CoV, a serious pathogen with a case-fatality rate that
has reached 60% (WHO, 2013) the virus is spread by droplet
route or aerosolized through procedures to become airborne.
Therefore, movement of people between areas where con-
tact with the virus is highly probable (such as a hospital with
known cases) and an area with a high density of vulnerable
people (such as a university) should be limited. Whether
students continue in clinical or not, their learning needs and
resource needs must be addressed by the College faculty.

One of the main messages of the educational workshop was
to “take MERS-CoV seriously, but don’t panic”. It was im-
portant for the students to be prepared to act both in the role
of community educator and in their role as a learner. Stu-
dents in close contact with patients are also moving in the
university and classrooms, which are high-density environ-
ments.

In the post-test questionnaire a quarter of the students
(26%) learned about self-protection and how patients can
be asymptomatic and 26% learned about transmission of
the virus. All of faculty (100%) learned about both routes
of transmission and that there are asymptomatic carriers of

the virus. All staff (100%) stated they will change their be-
haviour after learning more about MERS CoV, 60% of stu-
dents indicated changes of behaviour including increasing
infection control by washing hands and uniforms and chang-
ing footwear inside and outside the hospital. When asked
about intended behavior change, the most popular answer
was that the student would change her behavior, but they did
not give specific examples. Others identified hand washing
more often, more care to how they washed their uniforms
and carrying their hospital shoes back to their home in a
separate plastic bag. Still others mentioned that they would
choose to be less afraid and seek out new opportunities to
learn about the epidemic from credible sources.

Figure 2: Where Student Nurses Receive Information
about MERS-CoV

Figure 3: Where Nursing Faculty Receive Information
about MERS-CoV

Hand washing frequency intention increased from what stu-
dent nurses were currently doing (6.4 times per day) to 7.5 in
the post-test. In observational studies[13] health care work-
ers washed their hands on average between 5 times and 30
times per shift. Even the intention to wash hands an average
of 7.5 times per day, is still well below the average number
of times a healthcare worker should be hand washing. This
finding highlights an area for further reinforcement of the
importance of hand hygiene.
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Nursing students also identified areas of learning that they
needed more clarification about. There were still questions
about possible vaccines. One student would have liked more
information specifically about children in relation to MERS-
CoV. A follow-up e-mail has gone out to students reiterat-
ing the main messages from the workshop and addressing
the concerns and questions that were identified as learning
needs that had not been met.

Overall, the anxiety around the epidemic of MERS-CoV
was reported to have decreased after the educational work-
shop. Worry by the students decreased significantly after the
intervention. Students and faculty were better able to iden-
tify the mode of transmission and describe some tangible
changes that they plan to make, given the information that
was presented.

Students had been getting most of their information from so-
cial media, specifically Twitter. As a result, the researchers
directed them to both the World Health Organization’s Twit-
ter access and also the Kingdom of Saudi Arabia’s Twit-
ter access. While social media can be an excellent way of

communicating and being informed, we reiterated to the stu-
dents and staff that they need to access credible sights with
consistent data.

In conclusion, this study assisted nursing faculty in identify-
ing areas of learning needs for students during an epidemic
of a deadly respiratory infection. Student nurses may be an
important conduit for the spread of infection and there is a
great opportunity to prevent the spread of disease between
the hospital and university populations. While student and
faculty knowledge increased about disease transmission and
prevention, the post-test results demonstrated that this effort
should be the first step in a comprehensive review of the im-
portance of appropriate hand washing frequency and use of
Personal Protective Equipment. The difference between the
self-reported worry before and after the workshop showed
that the message of “take the epidemic seriously, but don’t
panic” may have been heard and followed by some students.
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