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Background and Objective: The Kingdom of Saudi Arabia has exerted great efforts to
prevent the spread of COVID-19. This research aims to scrutinize the outlook, awareness,
and customs of Saudi undergraduate students regarding COVID-19.

Methods: The current cross-sectional study comprises 178 undergraduate students in the
Faculty of Applied Medical Sciences. The data were collected from online Google form
questionnaires. The differences were picked out of the questionnaires, and the mean scores of
the differences were duly assessed. The variables associated with knowledge, attitude, and
practice toward COVID-19 were evaluated; moreover, a comparative study was conducted
on these variables in different faculty departments. ANOVA, Student’s r-test, and binary
logistic regression analysis were used to assess the data on knowledge, attitude, and practice.
Results: Most of the undergraduate students were well acquainted with COVID-19. We
obtained the mean knowledge score for COVID-19 to be 3.08 £ .82 (range: 1-5), indicating
good knowledge. The attitude means the score was 3.02 + .61 (range: 0—4), implying good
positive attitudes. On assessing the mean score of practices, it was found 5 + .47 (range: 0-7),
pointing towards perfect practices. There were no significant differences between males and
females regarding knowledge, attitudes, and practice toward COVID-19 (p-value < 0.05).
Conclusion: Students of Applied Medical Sciences are knowledgeable about COVID-19.
Health education programs should be focused on protection and safety from COVID-19 for
Applied Medical Sciences students, especially Medical Rehabilitation Sciences and
Radiology. Hand hygiene awareness programs must be conducted for undergraduate stu-
dents. Infection control should be part of the undergraduate applied for medical sciences
curriculum program.
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Introduction

An outbreak of COVID-19 emerged in the city of Wuhan, China, at the end of
2019. It has been declared a pandemic disease by the World Health Organization
(WHO) on 11 March 2020. In the meantime, destabilizing the healthcare services
all over the world, the pandemic has spread to more than 213 countries' Until
today, it has been estimated 116,778,730 people have been infected by COVID-19
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with at least. So far, 2,579,067 deaths globally according
to the report on 08/03/2021. Side by side, the positive
cases in Saudi Arabia have reached around 435,027, with
7188 deaths’ as of May 19, 2021
Worldometer corona virus reporting. Healthcare workers

according to

are much more prone to coronavirus-2 (SARS-CoV-2)
infection due to a lack of proper health training, low
income, and lack of proper health services.’

The virus is distinguished by its rapid flare-up in which
the infection transmits through close contact with the
persons who is already infected.*® Knowledge, attitude,
and practice (KAP) survey is a crucial suitable method for
assessing existing programmers and evaluating effective
behavioral change strategies in the community. Currently,
few studies are demonstrating the level of awareness
among students in Saudi Arabia. This is probably the
first research to evaluate KAP of the Saudis applied med-
ical undergraduate students in the Abha, Asir region con-
cerning COVID-19. Medical and para-medical students
are vulnerable to infection of COVID-19 since their train-
ing in the hospitals let them to be in close contact to the
infected patients. Therefore, they should be aware of the
prevention tools and protected from this fatal disease. This
survey study aims at assessing students’ attitude, knowl-
edge and practices regarding COVID-19 within undergrad-
uate students in the college of applied medical sciences.

The results of this investigation are anticipated to give
away beneficial understanding to health policymakers
about KAP of the Saudi students, at this desperate junc-
ture. The outcomes could also be essential for education
institution for planning to control the COVID-19 outbreak.

Materials and Methods

Subjects and Methods

Clinical Study Design and Sampling

The cross-sectional survey was carried out in the college of
applied medical science in the King Khalid University, Abha
from October to December 31, 2020. After obtaining the
ethical approval from Deanship of Research, we have given
the link for questionnaires to the students that they belong to
College of Applied Medical Sciences. The questionnaire was
designed with the help of extensive review of literature
considering the most commonly used questions to gauge
knowledge, attitude, and practice (KAP). Secondly, link
was displayed on the College website; to scrutinize the
students that they belong to College of Applied Medical
Sciences, we screen through their students ID. We designed

questionnaire with the help of extensive review of literature
and considered most commonly used question to gauge
knowledge attitude and practice (KAP). The responses
were collected on five-point Likert scale for all questions.
The scoring range was determined by taking average of all
responses in each category. Reliability and Validity of the
questionnaire was checked prior to survey. In three depart-
ments, total number of students were 600 and questionnaire
were sent to all; out of these 200 responded, some of the
responses were incomplete, and repeated. Total of 178 under-
graduate students (29.6% is the response rate) of total stu-
dents in three departments were selected using convenient
sampling method from three different departments who
responded the online questionnaire. The data was collected
using an online survey, to assess their KAP associated with
COVID-19. After scrutiny, complete questionnaires (n =
178) were included in the study. The survey instrument
consisted of demographic characteristics, self-administered
questionnaire having about 16 questions based on guidelines
established by (WHO) to deal with COVID-19. Five items on
knowledge, 4 items on attitude, and 7 items on practice were
answered. Data was collected online; the survey was distrib-
uted to the participants by WhatsApp groups and e-mails.
The participants were selected using a non-probability con-
venient sampling method. The selected sample size partici-
pated and achieved the study goals and sufficient statistical
power.

Data Analysis and Measurement Tool

The authors designed the questionnaire, in accordance with
following the guidelines of the Ministry of Health of KSA
for COVID-19 disease, and WHO.’!! The questionnaire is
composed of four essential parts. The first part of the ques-
tionnaire collected information on students’ socio-demo-
graphic  characteristics including gender, age, and
departments. The second part of it obtained students’ knowl-
edge of COVID-19. This section comprises 5 components:
1. the name of virus causing COVID-19, 2. preferred
method of hand hygiene for visibly soiled hand, 3. knowl-
edge about the guidelines established by (WHO) to deal with
COVID-19 or suspected COVID-19, and 4. Personal protec-
tive equipment (PPE). The third part assessed students’
attitude toward COVID-19, the questions ranged from 0 to
4; they were coded as one for the correct answer and zero for
the incorrect response. Score was estimated by averaging the
students’ answers to the four statements. The questions
included participants’ satisfaction with their training in

basic infection prevention and control measure, their attitude
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in situation to indicate medical advice, awareness of partici-
pant about the standard infection control precautions within
the health-care system, and about the uses of mask. In the
fourth part, the questionnaires were about the practices of
the candidates. This section was a collection of 7 different
questions related to practices; it included the causes of the
virus transmissions, practice of social distancing, reception
of a formal training on hygiene, the best performed method
of hand hygiene, the most effective method for protection of
COVID-19 infection, and finally the recommendation from
isolation of patient with confirmed COVID-19. The simple
scores of the survey were evaluated by making and average
of the participants’ responses to the questionnaire.
Cronbach’s o was used for analyzing the reliability test of
the questions. The estimated constant value of Cronbach’s
alpha was 0.79 indicating good reliability.

Analysis Methods

Binary logistic regression statistical tests, Student #-test,
ANOVA, chi-square, and were used to analyze the data.
They were utilized to assess and compare differences in
mean values for KAP scores between males and females
and among the departments.

Ethical Approval

This research was cthically certified by the Research Ethics
Committee of the College of Medicine, King Khalid
University (ECM#2020-217), (HAPO-06-B-001). Before
the formal survey, the participants were informed, and their
consents were received. All the participants were requested to
completely answering the questionnaire. The students under
observation were familiarized with the objectives and back-
ground of the research. The participants were also enligh-
tened that they could withdraw from the study without any
prior appraisal; and participants data was kept confidential.

Results

Among 178 participants, all of them completed the question-
naire and they were undergraduate students selected using the
convenient sampling technique. A total of 102 (57.3%) were
males, and 76 (42.7%) were females. The undergraduate

Table | Demographic Characteristics of the Participants

Variables Frequency Percent
Gender
Male 102 57.3
Females 76 42.7
Age groups
18-21 26 1.1
22-25 years 152 98.9
Departments
Radiological sciences 107 60.1
Medical Rehabilitations science 20 11.2
Clinical Laboratory sciences 51 28.7

students were 107 (60.1%) from the department of
Radiological sciences, 20 (11.2%) from the department of
Medical Rehabilitations science, and 51 (28.7%) from labora-
tory science department. Table 1 summarizes the demographic
aspects of the population. According to Table 1, most of the
participants were males 102 (57.3%), while females were 76
(42.7%); and most participants were in the age group of 22-25
years. Most of the students were in Radiological sciences 107
(60.1%) compared to the other departments. Table 2 sum-
marizes the participants’ attitude towards COVID-19. It
revealed that 72 (40.4%) agreed with the satisfaction of train-
ing method for COVID-19, 59 (33.1%) disagree with the
situation to medical advice, 56 (31.5%) agree with the usage
of mask, and 83 (47.6%) agreed with the clinical management
towards COVID-19. Table 3 summarizes the students’
responses towards knowledge and practice for COVID-19. It
was observed that the majority (79.2%) were knowledgeable
of WHO guidelines and aware of the standard method of
infection control of COVID-19. About 149 (83.7%) of the
students did not identify the scientific name of the COVID-
19 virus, and 107 (60.1%) responded correctly for the cause of
transmission of the disease. About 136 (76%.4%) answered
correctly for the PPE used for the COVID-19 protection.
Regarding the practice for COVID-19, most of the
students responded correctly for an effective method for
the diseases protection (51.1%), a measure of infection

Table 2 Responses of the Participants for the Attitude Towards COVID-19

Strongly Disagree Disagree Neutral Agree Strongly Agree
Satisfied with the training 15 (8.4%) 25 (14.0%) 38 (21.3%) 72 (40.4%) 28 (15.7%)
Situation indicate to medical advice 29 (16.3%) 59 (33.1%) 31 (17%) 29 (21.9%) 30 (11.2%)
The use of mask 33 (18.5%) 39 (21.9%) 27 (15.2%) 56 (31.5%) 23 (12.9%)
Clinical management for COVID-19 5 (2.8%) 8 (4.5%) 35 (19.7%) 83 (46.7%) 47 (26.4%)
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Table 3 Frequency of Participants’ Responses to Knowledge and Practice Regarding COVID-19

Yes Frequency (%)

No Frequency (%) | Correct Frequency (%) | Incorrect

Frequency (%)

QI: WHO guidelines for COVID-19 141 (79.2%)

37 (20.8%)

Q3: Awareness of the standard infection control | 141 (79.2%)

37 (20.8%)

Q4: The scientific name of virus cause COVID-19

29 (16.3%) 149 (83.7%)

Q5:The most cause of transmissions of
COVID-19 viruses

107 (60.1%) 71 (39.9%)

QI13: Personal protective equipment (PPE)

136 (76.4%) 42 (23.6%)

Responses to the practice

Q8: Receiving formal training in hand hygiene 62 (34.8%)

116 (65.2%)

of COVID-19 infection

Q9: Hand hygiene action presents 75 (42.1%) 103 (57.9%)
transmissions on work

QI10: The best preferred method of hand 75 (42.1%) 103 (57.9%)
hygiene

QI2:The most effective method for protection 91 (51.1%) 87 (48.9%)

QI 4: Isolation of patient with confirmed

94 (52.8%) 84 (47.2%)

COVID-19
QI5: Infection control measure 119 (66.9%) 59 (33.1%)
QI17: A recommended infection prevention 147 (82.6%) 31 (17.4%)

control (66.9%), and isolation of patients with confirmed
COVID-19 (52.8%). The practices towards hand hygiene
were incorrect (57.9%), as shown in Table 3.

Cronbach’s a was used for analyzing the reliability test of
the questions. The estimated constant value of Cronbach’s
alpha was 0.60 indicating acceptable reliability.

Knowledge Assessment

The mean knowledge score about COVID-19 remained
3.08+0.82 (range: 0-5), and its accuracy rate maintained
61.64% (3.08/5 x 100), indicating average knowledge. In
comparison to knowledge score with undergraduate stu-
dents at radiology departments, Rehabilitations science
and clinical laboratory sciences was demonstrated in
Table 4. They were not statistically significant in age
groups, gender, and departments (p-values < 0.05).

Attitude Assessment

The mean attitude score concerning COVID-19 remained
3.02+.61 (range: 0-4), and its accuracy rate maintained
75.5% (3.02/4 x 100), indicating a good attitude. There was

also no significant difference regarding the attitude scores
among the age, gender, and departments for the undergradu-
ate students (p-values (p-value < 0.05) according to Table 5.

Practical Assessment

The mean practices score stood 5+0.47 (range: 0-7), and
its accuracy rate maintained 71.4% (5/7 x 100), indicating
good practices. A noticeable variance was spotted within
the departments in a score of practice towards COVID-19
among Saudi undergraduate students (p-value= 0.001), as
shown in Table 6. However, gender and age had no sig-
nificant difference regarding the practice (p-value < 0.05).
The mean practice score of students in the Radiology
department was significantly higher than that of medical
Rehabilitations science (3.72 vs 2.85, p-value= 0.004). The
mean practice score of students in Clinical Laboratory
sciences was considerably higher than the students of
Medical Rehabilitation science (4.09 vs 2.85, p-value <
0.001), as demonstrated in Table 7. There was no signifi-
cant difference in mean practice score between students in
the clinical

laboratory department and Radiology
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Table 4 Knowledge Score Towards COVID-19 Among Saudi Undergraduate Students During the Infection Period of the COVID-19

Outbreak
Characteristics Number of Total Score (Mean t Standard t/F P-values
Participants Deviation)

Gender Males 102 3.05+.72 —0.661 | 0.509
Females 76 3.13+£.94

Age groups 18-20 26 3.35+£.93 1.767 | 0.079

(years) 21-25 152 3.039+.79

Departments Radiological sciences 107 3.08+ 0.93 0.024 0.976
Medical Rehabilitations 20 3.05+.89
science
Clinical Laboratory 51 3.10£.50

sciences*

Knowledge score = 3.08 + 0.82

Note: *Statistically significant.

Table 5 Score of Attitudes of Towards COVID-19 Among Saudi Undergraduate Students During the Infection Period of the COVID-

19 Outbreak
Characteristics Number of Total Score (Meant Standard t/IF p-value
Participants Deviation)
Gender Males 102 1.87+.64 —0.450 | 0.653
Females 76 1.92+.79
Age groups 18-20 26 1.88+.65 —0.067 | 0.947
(years) 21-25 152 1.89+.72
Departments Radiological sciences 107 1.87+.75 1.049 0.353
Medical Rehabilitations 20 1.75%+ 0.91
science
Clinical Laboratory sciences* | 51 2.00+.49
Attitude score= 3.021+.61

Note: *Statistically significant.

Table 6 Score of Practice Towards COVID-19 Among Saudi Undergraduate Students During the Infection Period of the COVID-19

Outbreak
Characteristics Number of Total Score (Mean * Standard t/F P
Participants Deviation)
Gender Males 102 3.72£1.29 —0.179 | 0.858
Females 76 3.70+1.22
Age groups 18-20 26 3.81+1.02 0.338 0.736
(years) 21-25 152 3.72£1.30
Departments Radiological sciences 107 3.72+1.18 7.580 0.001
Medical Rehabilitations 20 2.85+1.38
science
Clinical Laboratory sciences* | 51 4.09+1.20
Practice score= 5+ 0.47
Note: *Statistically significant.
Advances in Medical Education and Practice 2021:12 https: 793
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Table 7 Comparison of Mean Practice Score Among the Departments Regarding COVID-19

Departments Standard Error P-value 95% CI

Medical Rehabilitations science Radiological sciences 0.296 0.004 0.2851-1.4541
Clinical Laboratory sciences 0.321 < 0.001 —1.8811-—-0.6150

Radiological sciences Clinical Laboratory sciences 0.207 0.069 —0.7867 —0.0299

department and (4.09 vs 3.72, p-value = 0.069). Increased

practice score reflects prevention from COVID-19
infection.

It was found that the practice on the method of protec-
tion from COVID-19 infection was significantly different
among the departments (p-value < 0.001, 95% CI). For
instance, students of the laboratory department are more
likely to apply the protection method from COVID-19 by
2.5 times than students of Radiology and Rehabilitation
departments. On the other hand, students in the age group
of 21-25 years are more likely to apply the protection
method from COVID-19 by 1.3 times than students in
the age group of 18-20 years (Table 8).

The students were asked about the best method of hand
hygiene; the correct response was lower than incorrect
answers with significant differences among the students

in different departments (p-value < 0.001), as shown in

Table 8 Results of Binary Regression on Factors Associated with
Method of Protection from COVID-19 Infection

B S.E. | P-values | OR 95% CI
Gender —0.435 | 0.351 | 0.215 0.647 | 0.325-1.288
(males vs
females)
Age groups 0.269 0.470 | 0.567 1.309 | 0.521-3.289
Departments | 0.950 0.213 | <0.00I 2.586 | 1.704-3.925

Table 9 Comparison of Responses Among the Departments
Regarding Method of Hand Hygiene for Prevention from

Table 9. The students of the Radiology department
revealed higher significant correct responses than the
other students. Regarding the most effective method for
protection from Covid-19, most students reported incorrect
answers, especially the students in radiology departments
with significant differences compared to students in the
other departments (p-value <0.001), as shown in Table 10.

Discussion
COVID-19 is an emerging endemic infectious disease and
presents as a considerable threat to the human being. In the
absence of a vaccine for COVID-19, preventive tools play
an effective role in decreasing rates of infection and con-
trolling the spread of the virus. Therefore, it is necessary
for public health to target on medical students to prevent
and control measures which are affected by their KAP.
The present study indicated that most of undergraduate
students were knowledgeable about COVID-19. The par-
ticipants performed a mean of 61% in the knowledge
score, and there was no significant difference between
the three departments in knowledge towards COVID-19.
This finding agreed with other previous studies that
reported significant levels of knowledge across the Saudi
people. Like our findings, Quadri et al reported that the
basic knowledge on COVID-19 among dental Doctors and
dental interns in Saudi Arabia is acceptable.'? Al-Hanawi
et al reported high-level score of knowledge towards

Table 10 Comparison of Responses Among the Departments
Regarding the Protection from COVID-19

COVID-19 -
Departments QI12:The Most Effective Total
Departments QI10: What is Best Total Method for Protection of
Preferred Method of COVID-19 Infection
Hand Hygiene . L.
A Void Vaccination
Incorrect Correct Exposure
Radiological sciences 47 60 107 Radiological sciences 68 39 107
Medical Rehabilitation science | 15 5 20 Medical Rehabilitation science | 11 9 20
Clinical Laboratory sciences 41 10 51 Clinical Laboratory sciences | 8 43 51
Total 103 75 178 Total 87 91 178
Significance p-value < 0.001, ¥2= 21.551 Significance p-value < 0.001, x2= 32.006
794 https: Advances in Medical Education and Practice 2021:12
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COVID-19 among Saudi population.'® Furthermore, Javed
et al reported similar results to our finding.'"* They
reported a mean knowledge score of 67.3% among dental
faculty members of Qassim University. The high rate or
acceptable score among the participants is not surprising
due to the intensive awareness and knowledge about
COVID-19 and its transmission via social media, news,
and television. In comparison to the international records,
positive association was found between knowledge and
individual educational background which supported our
findings.'>'® Therefore, our findings were not so different
from previous studies although our study confined in
College of Applied Medical Sciences.

The participant’s attitude score towards COVID-19 was
positive. There was no significant difference between males
and females and among the departments regarding the atti-
tude. The students have positive attitude, and they were aware
of cause of transmission of virus and recommended method
for isolation of patient with confirmed COVID-19. In con-
trast, 75 (42%) of the participants showed positive attitude
towards the best preferred method of hand hygiene, while 103
(57%) showed negative attitude. In comparison to previous
studies, the student’s attitude in this study was not different
from previous studies conducted in Saudi Arabia which
reported a positive and optimistic attitude towards COVID-
19.'72° These results contribute to show the gap in students’
attitude towards the virus, which enables health-educators to
design training programs to educate students to improve their
attitude towards dealing with the pandemic to limit its spread.

The participants have achieved good score of practice
regarding protection from COVID-19. Significant predic-
tors of students practice in this study were type of depart-
ment and age of the students. Based on the results of this
study, the existing evidence demonstrates that the practice
on method of protection from COVID-19 infection was
significantly different among the departments (p-value
< 0.001, 95% CI. It was observed that students of
Clinical laboratory department are more likely to apply
method of protection from COVID-19 by 2.5 times than
students of Radiology and Rehabilitation departments. It
was not surprising that students of Clinical laboratory
department are more likely to apply method of protection
from COVID-19 since they have more intensive courses
regarding infection control than the others. The results
were consistent with the recent studies that have reported
considerable levels of knowledge of protection among the
Saudi S

Respondents achieved safe and good practices which

university  level  across Universities.

attributed to great efforts provided by Saudi Arabia’s
health authorities to increase public awareness of the dis-
ease and improve behavioral change.

The importance of these results lies in the fact that they
showed the extent of students’ knowledge of the virus. The
gained knowledge reflected the importance of the role of
supplementing different health authorities, especially after
the WHO found that COVID-19 is a pandemic disease.
The current situation of medical students helps the specia-
lists in designing various programs to focus and increase
knowledge of this virus.

Limitation of the Study

This study has some limitations. Firstly, it was single-
center study conducted in a period of shutdown as
Universities were locked. Secondly, the nature of online
survey may have affected by recall ability, which may be
subjected to recall bias due to COVID-19 related restric-
tions and lockdown. The survey was conducted in con-
fined to one college, so the results may not be
generalizable to other colleges. Additionally, the limited
number of items may affect the accuracy measurement of
knowledge, attitude, and protection. Further studies are
needed among university students.

Conclusion

Students of Applied Medical Sciences are knowledgeable
about COVID-19. Health education programs should be
focused on protection and safety from COVID-19 for
Applied Medical Sciences students especially Medical
Rehabilitation Sciences and Radiology. Hand hygiene aware-
ness programs must be conducted for undergraduate students.
Infection control should be the part of undergraduate applied
medical sciences curriculum program. The findings of the
study are helpful for health policymakers and professionals
to provide extra training for the Applied Medical Sciences
students for the prevention of COVID-19.

Institutional Review Board

Statement and Informed Consent
The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethical
Committee of the Scientific Research, King Khalid
University via Approval Number “(ECM#2020-217),
(HAPO-06-B-001)".

Informed consent was obtained from all participants
involved in the study.
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