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Abstract

Introduction: As medical professionals on the front lines in the outbreaks of infectious disease like Ebola Virus Disease (EV D), healthcare
providers must have sufficient knowledge, skills, and best practices to protect themselves and the public from the disease. The purpose of this
study is to identify the level of awareness, attitudes and practices among healthcare workers in relation to precautionary measures to EVD.
Methodology: A total of 177 physicians and 545 nurses participated in a descriptive cross-sectional study from a tertiary government hospital
in Saudi Arabia. All subjects answered a self-administered questionnaire focusing on their level of awareness, concerns, and clinical practice
related to EVD.

Results: Majority of the participants were knowledgeable about the etiology, mode of transmission, signs and symptoms, and treatment of
EVD. All of the participants had high levels of concern about EVD (p=0.001) and about the implementation of strict standard infection control
precautionary measures. The study found that greater infection control measures were taken by the participants including frequent hand
washing, use of personal protective equipment, and avoiding normal activities such as going to work, school, travel, etc. if fever symptoms
appear.

Conclusion: A combination of evidence based knowledge about EVD and high levels of concern of healthcare providers in relation to
precautionary measures to EVD are the main factors leading to strict compliance with the infection control measures recommended in this
study. Additionally, healthcare providers must be trained in infection control and adhere to the universal infection control standard guidelines

to facilitate prevention and precaution.
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Introduction

In 2014, the world experienced the most devastating
Ebola epidemic in human history. The cases of Ebola
outbreak rose to 21,121 by January 9, 2015, according
to the data from the World Health Organization (WHO)
and additional information supplied by the Ministries of
Health (MOH) in the affected countries [1,2]. Ebola
virus disease (EVD) is a febrile and hemorrhagic illness
with severe gastrointestinal symptoms like nausea,
vomiting, and diarrhea [3-5].

This largest outbreak of Ebola to date is currently
affecting many countries in West Africa. The fatality
rates are high, averaging about 50% [2,6]. As of
September 2015, widespread transmission was reported
in Guinea (3,339 cases, 2,531 deaths), and Sierra Leone
(13,785 cases, 3,955 deaths) [1]. Localized
transmission was reported previously in Mali (8 cases,

6 deaths) and the United Kingdom (1 case, 0 deaths). In
other parts of the world, EVD cases were reported but
contained. These countries include Nigeria (20 cases, 8
deaths), Senegal (1 case, 0 death), Spain (1 case, 0
death), and United States of America (4 cases, 1 death)
[1]. Nigeria, Mali, Italy, Senegal, Spain, the United
Kingdom and the U.S. are now officially Ebola free
[1,2]. Currently, there are no FDA-approved vaccines
or medicines (e.g., antiviral drugs) available for EVD
and the rate of infection and death caused by EVD is
alarming and resulted in an international response to the
tragedy [1,2,7,8]. The WHO initiated a Global Alert and
Response (GAR) to holistically address the challenges
caused by EVD. Often there is misinformation,
misperception, and fear about the disease both from the
general public and healthcare providers.
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According to a survey by the Pew Research Center,
public concern about the spread of the Ebola virus in
the U.S. has increased (41%) since early in October
2014 [9]. Healthcare providers, who are armed with
evidence-based information and who deal with
infection control on a daily basis, have a critical role to
play in helping minimize both the incidents and the
prevalence of EVD. Additionally, to address the
healthcare worry and concern about EVD, and
empower healthcare providers to comfortably provide
safe and high quality care to Ebola patients, the World
Bank chief appealed to healthcare professionals for
volunteering during the EVD outbreak as a strategy for
containing a needless epidemic of fear and
misinformation [9].

In the Kingdom of Saudi Arabia (KSA) the EVD
concern among the general public and clinicians was
accentuated by the 2012 Coronavirus outbreak, which
had 1,564 cases and 564 deaths globally [10]. Like
many countries, KSA has invested a lot of resources in
Ebola preparedness including the rigorous screening of
pilgrims, the training of clinicians on how to manage
EVD and designate special rooms and teams in many
hospitals for the care and treatment of EVD patients. To
date no Ebola case has been identified or reported in
KSA. However, like other healthcare providers across
the globe, in KSA the clinicians are also challenged by
misinformation and fear of EVD. To our knowledge,
there is no study that has explored the knowledge,
concern, and preventive measures related to EVD
among healthcare workers in KSA.

The current study will have high significance,
especially to healthcare workers. About 6 U.S.
healthcare workers have been infected with Ebola virus
disease while in West Africa [11]. In addition,
approximately 140 African healthcare workers have
been infected with EVD, with 80 deaths [12].
Healthcare workers particularly physician and nurses
are considered front liners in caring for patients.
Furthermore, healthcare workers are at the highest risk
of getting infected because they may come in close
contact with infected blood or body fluids while caring
for Ebola patients, their families and friends [11]. In a
similar study, nurses reported, in order to have the safest
EVD care they must be educated and trained with
infection control practices, including appropriate PPE
use in evidence-driven practices [13]. This study will
empower clinicians with evidence-based and culturally
tailored information that will foster their knowledge
about EVD. Clinicians are ultimately responsible for
caring, protecting and educating their patients, families
and the community. This study will be beneficial in
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helping the government, MOH, and healthcare workers
in KSA to disseminate easy to understand and accurate
information about EVD. The purpose of this study is to
assess healthcare workers’ awareness, attitudes and
practices in relation to precautionary measures to EVD.

Methodology
Study Design

A descriptive cross-sectional study design was
used.

Setting

The study was conducted at King Saud University
Hospital (King Khalid University Hospital) between
November 2014 and January 2015. King Saud
University Hospital is a tertiary hospital with an 800
bed facility and considered one of the largest hospitals
in Riyadh, Saudi Arabia. Ethical approval of this study
was granted by the ethical review committee of the
College of Applied Medical Science (CAMS - 07/3536)
and College of Medicine of King Saud University.

Study Subjects

Male and female physicians and nurses working in
the hospital were asked for their consent to participate
in the study. Other healthcare providers and those non-
willing to participate were excluded from the study.

Procedure

Before starting the survey, the investigator received
permission  from  hospital administrators and
department heads to administer the survey. One of the
authors facilitated the survey with the physicians. Nurse
educators accompanied by a trained researcher
distributed the questionnaires among nurses. A
thorough explanation about the study’s aims and
objectives were given to the participants and their
questions were addressed by the researchers prior to
data collection. The questionnaire also stated that each
individual had the right to decline to complete the
survey or to answer any specific questions. All
participants were informed that no names or other
identifying information was needed and collected. Two
researchers reviewed the surveys in order to ensure that
all questionnaires were filled out completely and
correctly before being entered in a computer.

Measures

A self-administered survey was divided into three
parts: demographics, knowledge, attitudes and
precautionary measures used by the participant.
Demographic characteristics include age, marital status,
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professional role and gender. Questions included those
about knowledge of the Ebola virus disease, its nature,
mode of transmission, symptoms and signs, incubation
period, period of communicability, and preventive
measures. These questions were assessed by 20 factual
statements that participants responded to with “yes” or
“no.” A scoring system was applied to assess the level
of knowledge of each subject: one point was given for
each correct answer. No point was given for an
incorrect answer. The correct answer was based on
information provided by the World Health Organization
(WHO) about the disease.

Questions related to attitudes and perceptions
towards the disease, its severity, governmental efforts
to prepare, and disease outcomes were assessed by six
attitudinal statements that participants responded to
with “strongly agree,” “agree,” “neutral,” “disagree,” or
“strongly disagree.” A scoring system was applied
using the Likert 5-point scale; five points were assigned
to “strongly agree,” and one point was assigned to
“strongly disagree.” The participant was considered
extremely concerned in each statement if he or she
agreed or strongly agreed. Level of concern was
categorized as: extremely concerned (if the agreement
was evident in 5-6 statements), quite concerned (if the
agreement was evident for 3-4 statements), and little
concerned (if agreement was evident for two or fewer
statements).

Participants were asked to report the precautionary
measures they used to prevent infection. Participants’
responses were assessed in accordance with the
precautionary measures recommended by the World
Health Organization (WHO) [14]. The WHO provides
protective measures that individuals can take to reduce
human transmission. These protective measures were
grouped into different factors such as reducing the risk
of wildlife-to-human transmission, human-to-human
transmission, and sexual transmission and outbreak
containment measures. A scoring system was applied in
which each participant was given one point for each
precautionary measure taken. Thus, the total precaution
score ranged from zero to six points. A high level of
precaution was considered to be 5-6 points, a moderate
level was 3-4 points, and a poor level was two points or
less. The instrument was piloted and tested on a small
group of healthcare professionals and were modified to
meet the validity and reliability of the survey.

Data Analysis

Data were entered and analyzed using Statistical
Package for Social Science (SPSS) software program
for Windows (version 21.0). Frequencies were
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presented in percentage (%). Chi-squared test was used
for categorical data and Student t-test and ANOV A was
applied for continuous data. Statistical significance was
considered at p <0.05.

Results

The results are presented in full in the tables, but are
discussed in the text in three main categories: (1)
demographic characteristics of the study sample, (2)
knowledge about Ebola virus disease (EVD), and (3)
attitudes, concern statements and precautionary
measures against EVD.

Demographic characteristics of the study sample

Demographics of the participants were presented in
Table 1. From the pool of 850 invited participants, a
total of 722 respondents participated in the study
(84.9%). Of the total number of participants, one-fourth
(25%) were physicians and three-fourths (75%) were
nurses. Almost all of the participants were females
(82%). Most of the participants were in the age group
26-30 (42%). Majority of the respondents were married
(60%).

Table 1. Demographic characteristics of the study sample

Characteristics Frequencies N = 722
No. %
Age Group
20-25yr. 58 8
26 — 30 yr. 297 42
31 -35yr. 84 12
36 —40 yr. 89 12
41 — 45 yr. 67 9
46 — 50 yr. 71 10
51 yr. or more 56 7
Marital Status
Single 281 393
Married 436 60
Widowed 2 0.3
Divorced 3 0.4
Professional
Role
Physician 177 25
Nurse 545 75
Gender
Male 132 18
Female 590 82
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Knowledge about EVD

The results of level of knowledge of participants
were shown in Table 2. The majority of the participants
(74.7%) were aware that the cause of EVD is not
inherited. Furthermore, nearly one hundred percent of
the participants were knowledgeable that the cause of
the disease is virus and it is communicable (96.5%).
However, only a total of 32.8% were knowledgeable
that EVD is not airborne (p < 0.001). More than two-
thirds of the participants were significantly aware
(p=0.015) that the disease can be transmitted through
touching and shaking hands with an infected person
(79.3%). In addition, majority of participants responded
correctly that the disease can be transmitted to human
from bats, monkeys and primates (73.1%, p=0.002).
Most of the participants (76.3%) were well informed
about the signs and symptoms of the disease such as the
symptoms of the disease appear 2 to 21 days after
infection (p=0.005). The majority of the respondents
(81.5%) were aware that no vaccine for EVD was
available at the time of the study (p < 0.001). Nearly

Table 2. Knowledge about the Ebola disease
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three-fourths of the participants (73.9%) were aware
that the disease can be managed through supportive
therapy such as rehydration (p < 0.001).

Attitudes, concern statements and precautionary
measures against EVD

Table 3 shows the participants concerns and the
precautions used by participants in reducing the risk of
human-to-human transmission against EVD. All the
participants were concerned that the Ministry of Health
(MOH) and hospital administrators should implement
strict standard infection control precautions against
EVD (p < 0.001). Furthermore, almost all of the
participants  (98.8%) were concerned that the
government should do more health education activities
and raise awareness targeting relevant groups within the
community, restrict travel from and to the areas of
disease to avoid the spread of disease (95.7%), isolate
infected patients in special hospitals (99.3%),
disseminate health information in healthcare facilities

Physician (N=177) Nurse (N=545)

No. Items P - value
N % N %
The causes the disease is
1 Virus 176 24.2 521 71.8 0.390
2 Inherited disease 126 17.4 413 56.9 0.018
3 Communicable disease 165 22.7 510 70.2 0.988
The disease is transmitted through
4 Airborne 82 11.3 155 213 0.000
5 Transmitted through direct contact 169 23.3 517 71.2 0.979
6 Touching and shaking hands with an infected person 157 21.6 416 57.3 0.015
7 Use the same objects by an infected person 135 18.6 453 62.4 0.213
8 Transmitted through contact with infected dead bodies 155 213 493 67.9 0.902
9 Sexual contact 134 18.5 432 59.5 0.115
10 Transmitted from humans to monkeys and vice versa 111 153 385 53.0 0.108
11 Ebola virus can be infected from bats, monkeys and primates 121 16.7 407 56.1 0.002
12 Ebola virus can affect humans more than once in his life 20 28 77 10.6 0.405
What are the signs and symptoms of the disease?
13 Disease begins with acute fever, diarrhea and vomiting 169 233 504 69.4 0.691
4 Qe o nludes bt e sbdomml b s g sie 0 o
15 Ebola could lead directly to death 159 21.9 468 64.5 0.737
16 Symptoms appear after infection 151 20.8 400 55.1 0.005
17 Vaccine for Ebola virus 135 18.6 454 62.5 0.000
18 Specific treatment available for Ebola virus 134 18.5 408 56.2 0.246
19 Minimal trauma - patients must be kept to a minimum. 146 20.1 419 577 0.359
20 Supportive management 150 20.7 384 52.9 0.001

Note: Significance was set P <0.05.
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Table 3. Responses (%) of participants to concern statements and self-reported precautionary measures against Ebola virus disease

Physician (N=177) Nurse (N=545)

No. Items P - value
N % N %
1 Implementing strict standard infection control precautions 177 25 545 75 0.000
2 Health eglucation activities and raising awareness within the 174 24 540 75 0.798
community
3 i}iset;fg ;rz;/:;air:m and to the areas of the disease to avoid 172 24 519 7 0.724
4 Isolate patients in special hospitals 177 24 540 75 0.909
5 Disseminate health information in health-care facilities 176 24 535 74 0.471
6 Train/retain staff in community based surveillance 176 24 530 73 0.588
7 Hand washing 169 233 534 73.6 0.184
8 Avoid touching the eyes, nose, and mouth 173 23.8 536 73.8 0.838
9 I use disposable medical examination gloves 176 242 541 74.5 0.959
10 i ;Seeagc(t)wwﬁi:d eye protection before procedures and patient- 173 238 538 741 0.633
11 Avoid normal activities when symptoms appeared 121 16.7 473 65.2 0.000
12 Follow the standard infection control precautions 174 24.0 538 74.1 0.895

Note: Significance was set P < 0.05

(98.4%), and train or retain staff in community-based
surveillance (97%).

Nearly one hundred percent (97.3%) of the
participants responded that frequent hand washing is a
precautionary measure that can use to reduce human-
human transmission against EVD. Additionally, the
largest number of participants said avoiding touching
the eyes, nose and mouth (98.1%). Almost all of the
participants used personal protective equipment (PPE)
as a precaution in EVD (98.4%) and following the
standard infection control precautions implemented by
the hospital and recommended measures of prevention
by MOH (98.6%). In addition, the majority of the
participants  (82.2%) reported avoiding normal
activities such as going to work, school, travel,
shopping, if symptoms such as fever appeared.
However, 18.1% of the participants responded not
likely and this was considered statistically significant (p
<0.001).

Discussion

This study examined the awareness, attitudes and
practices towards EVD in a government hospital in
Riyadh, KSA. The findings revealed that a significant
number of participants were knowledgeable about the
etiology of EVD. However, the majority perceived it as
airborne. These findings highlighted  the
misinformation and the widespread misconception
about EVD regarding its mode of transmission, which
has resulted in many cases with the fear factor within
the general public and in the healthcare community.
This was consistent with the conclusions of many

related studies that the disease is not airborne or spread
like influenza, but rather through direct contact
(through broken skin or mucous membranes in, for
example, the eyes, nose, or mouth) with blood or body
fluids (including but not limited to urine, saliva, sweat,
feces, vomit, breast milk, and semen) of a person who
is sick with Ebola; objects (like needles and syringes)
that have been contaminated with the wvirus; and
infected fruit bats or primates like apes and monkeys
[1,2,15]. Although EVD has not previously been known
to occur in Saudi Arabia, the Ministry of Health (MOH)
must conduct efforts, for example, public health
awareness or focus groups of multidisciplinary
healthcare teams where clinicians will be encouraged to
voice concerns, fear, and misconceptions about EVD.
To reduce the risk of human-to-human transmission
and respond appropriately during an outbreak of an
infectious disease like EVD, healthcare providers need
to have evidence-based knowledge about the disease,
for example, its mode of transmission, incubation
period and about whether there is a vaccine against the
disease or if there is an available treatment that is
effective to manage once someone is infected. Many
reports have been conducted about knowledge towards
infectious diseases like SARS, avian influenza, swine
influenza, and with cases reported in KSA regarding
coronavirus (MERS-CoV) outbreaks [1,16]. In the
current study, the majority of the participants were
knowledgeable about the incubation period of EVD that
signs and symptoms appear in 2 to 21 days after
exposure. Furthermore, more than two-thirds of the
participants were aware that there is no available
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vaccine for Ebola virus and can be managed through
supportive therapy at the time the study was conducted.

Similar to other related studies, signs and symptoms
of EVD may appear 2 to 21 days after exposure (17,18].
To date, there are no FDA-approved vaccines or
medicines (e.g., antiviral drugs) available for Ebola
Virus Disease [1,2,7,8]. Symptoms of Ebola and
complications are treated symptomatically. However,
T-705 (favipiravir) an antiviral drug successfully
treated an advanced Ebola virus disease infection in a
small animal model, which suggests it is a candidate to
treatment of Ebola hemorrhagic fever [8,19]. The
current protocol of caring for EVD is mainly supportive
care such as intravenous fluids (IV) and electrolytes
replacement [1-5,8,20]. Other interventions include
maintaining oxygen status and blood pressure; and
treating other infections if they occur including super
infection [1,5]. Experimental vaccines and treatments
for Ebola are under development, but they have not yet
been fully tested for safety or effectiveness. Although
the studies are not definitive [21], the use of verified
cardiovascular drugs like Amiodarone, Doxazosin,
Statin, Pentoxifylline, Propanolol and Verapamil may
have some effect on treating EVD. These drugs remain
as important opportunity and hope to the treatment of
Ebola virus disease (EV). Since there are no vaccines or
treatment available, it is essential, particularly for the
healthcare providers in the hospitals are conversant
with EVD to prevent this outraging disease. The
absence of vaccines and treatment calls for higher
priority in the prevention of this communicable disease.
Assessing the level of knowledge, attitudes and
concerns of healthcare providers about the EVD is
important as they are more prone to different
communicable diseases such as EVD.

This study reflects the findings of a similar study
regarding high levels of concern about massive
outbreaks of infectious diseases like swine influenza
and corona virus [14,22] in which a large proportion of
the population is expected to take more precautions. In
this study, majority of participants said the MOH and
hospital administrators should implement strict
standard infection control protocols. Many related
studies highlighted the value of standard infection
control precautions to combat rising concerns of the
Ebola outbreak, including the use of appropriate
personal protective equipment (PPE) like gloves,
gowns, goggles, masks and plexiglass shields [1,5,23—
25]. Other precautionary measures stated in the
literature include, the practice of proper infection
control and sterilization measures; isolating patients
with Ebola from other patients; avoiding direct contact
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with persons with EVD [1,6], and protected contact
with the bodies of people who have died from Ebola. In
addition, they believe health officials should be notified
if an individual has had direct contact with the blood or
body fluids, such as but not limited to, feces, saliva,
urine, vomit, and semen of a person who is sick with
Ebola [1,2]. The highest priority must be given to
infection control measures and best practices [8]. Other
related studies also support these findings:
identification of high risk patients, and use of risk
management strategy [26,27]; use of universal blood
and body fluid precautions [26]; and safe provision of
intensive treatment with specifications like airlock and
negative pressured room, and wearing of intensive care
unit (ICU) itemized PPE, including wearing of single-
use impermeable gowns, hoods, face masks, goggles,
two pairs of gloves and one with extended cuffs, and
boots [5,25], will considerably decrease the spread of
EVD among healthcare workers.

In order to mitigate the mortality rate, several steps
should be taken to address the fear of the public at large
and healthcare workers concerning EVD. Healthcare
workers and clinicians must be prepared to attack
misinformation, eradicate worry and safeguard
themselves against the infectious agent and manage
patients with EVD. In this study, majority of the
participants strongly agreed the Saudi government must
do more to conduct health education activities and raise
awareness targeting relevant groups within the
community, restrict travel to and from the areas of the
disease to avoid its spread, isolate infected patients in
special hospitals, disseminate case definitions in
healthcare facilities, and train or retain staff in
community based surveillance. Many related studies
conducted following Ebola outbreak, also suggest a
need to increase the awareness and public education by
the government through the ministries of health.
Healthcare administrators should be under control and
resolve Ebola-related stigma best by increasing
awareness and disseminating clear and accurate
information about EVD transmission and prevention [3,
28, 29].

The study is limited in terms of that it cannot be
generalized as it only involved nurses and physician and
was done in one government hospital in KSA.
However, it helps to develop recommendations that
could be useful nationally and internationally in an
effort to minimize the incidence and prevalence of EVD
through identifying knowledge, practice and attitude
gaps.

In conclusion, there were serious misconceptions
about the mode of transmission of EVD among HCW
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in this study. Also, there were significant number of
healthcare workers who were not aware of the cause
(25.3%), transmission (67.1%), unavailability of
vaccine (18.5%), and the treatment (25%) of EVD. The
MOH and health administrators need to place accurate
information dissemination by trained healthcare
personnel through health education activities and
awareness. Hospitals in KSA may also develop EVD
preparedness plans or training to all their healthcare
workers. The risk of human-to-human transmission or
spread of this infectious disease may be prevented
through implementation of strict standard infection
control precaution measures. Travel restrictions to and
from the areas of EVD outbreak may also be
implemented to prevent the transmission of EVD and
this can also be achieved by providing special hospitals
for infected patients. Fear, misinformation,
misperceptions on EVD and the EVD outbreak itself
resulted in a high level of concern among healthcare
workers who were included in this study. The Saudi
government through the MOH must incorporate
inter/intra professional communication about EVD
transmission, diagnosis, treatment, and prevention. This
study could serve as baseline data for future researches
and will provide information among healthcare
administrators in formulating a health awareness
campaign for EVD. The data collected in this survey
could be used to fill the gap between the levels of
knowledge of the healthcare professionals and monitor
their perception and behavior in the event of a future
outbreak.
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