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Introduction: The coronavirus (COVID-19) pandemic is accompanied with increasing morbidity and
mortality and has impacted the lives of people worldwide. Health care personnel including medical school
students are at high risk of exposure and transmission of the coronavirus. Our aim is to study the knowledge
and behavior of medical students in Morocco towards COVID-19 to have protection for themselves, their
work colleagues.

Methods: Cross-sectional and descriptive-analytical study in November 2021 among medical students,
conducted by a self-administered questionnaire, stratified sampling on years of study was performed.
Results: 300 students responded with a 75% response rate, with a mean age of 21.3 + 1.4 years. The majority

Key words: 189 (63%) were female, about 207(69 %) of the respondents had good knowledge (GK) and 174 (60%) had
Knowledge; good behaviors (GB) using a point varying of 8 to 10 out of 10 and using a point varying of 40 to 60 out of 60
Behaviors; in each case. To combat the COVID-19 pandemic, 76.7% of the study participants improved their regular hand
COVID-19; washing, and 94.7% of them used a face mask since the outbreak; There was a significant difference between
Medical student; hand washing with soap and water and COVID infection (p value = 0.002). The prevalence of anti-coronavirus
Vaccination vaccination was 87.7% (95 % CI 83.4, 90.9).

Conclusion: Medical students showed a satisfactory level of knowledge and adherence to the recommendations
for protection against COVID-19 and they must also be prepared with medical awareness, an appropriate

attitude and good precautionary measures In the event of an emergency.
Introduction through human-to-human transmission and
has led to the implementation of confinement
The COVID-19 pandemic, caused by the measures and various treatment approaches
SARS-COV?2 virus, has become a significant for patients. Previous outbreaks of related
global public health concern due to its coronaviruses, such as SARS-COV in 2003
potentially fatal nature. The virus spreads and MERS-COV in 2009, have also drawn
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considerable attention. To control the spread
of COVID-19, important measures have
been taken to minimize person-to-person
transmission,
wearing face masks, social distancing,
and isolating confirmed cases. However,
despite numerous studies on the virological
characteristics and clinical consequences of
COVID-19, there remains a lack of research
focusing on the knowledge, perceived severity,
and controllability of the disease within
affected communities. It is crucial to assess
public knowledge and behaviors, especially
given the prevalence of misconceptions and
misinformation on social media about disease
transmission and acquisition methods. Such
assessments have proven beneficial during
previous viral outbreaks like SARS, MERS,
and Ebola, guiding health professionals, service

providers, and medical students towards best
1-14

including hand washing,

behaviors.
Despite the existing research on various aspects
of COVID-19, there is a noticeable gap in our
understanding of the knowledge, behaviors,
and precautionary measures related to the
disease among medical students in Casablanca,
Morocco. While much attention has been
given to virological and clinical aspects,
little focus has been placed on evaluating the
perceptions and behaviors of medical students
during the pandemic. Understanding the level
of knowledge and behaviors of this particular
group is essential, as medical students play a
crucial role in providing healthcare and public
awareness. This gap in research prompts the
need for a study that addresses the specific
knowledge gaps and behavioral patterns among
medical students in relation to COVID-19.

Given the lack of comprehensive research
on the knowledge and behaviors of medical

students regarding COVID-19, conducting a
study in Casablanca, Morocco, serves several
important purposes. Firstly, this research aims
to assess the level of understanding among
medical students about COVID-19 and its
potential severity, thereby identifying any
misconceptions that may exist. Secondly,
it seeks to determine the extent to which
medical students are adopting and practicing
precautionary measures recommended by
health  authorities. Understanding  their
adherence to behaviors s like hand hygiene,
mask-wearing, social distancing, and isolation
of confirmed cases is vital for shaping effective
public health interventions. Additionally, this
study is motivated by the active involvement of
medical students in volunteering and assisting
their communities during the pandemic. By
gaining insights into their knowledge and
behaviors, we can further enhance their role
in disseminating accurate information and
promoting preventive measures.

This survey aimed to assess knowledge,
behaviors, and precautionary measures
regarding COVID-19 during the epidemic
among medical students in Casablanca,
Morocco.

Methods

A cross-sectional and descriptive-analytical
study was made in 2021 among students of
the Faculty of Medicine and Pharmacy of
Casablanca (FMPC), using a questionnaire
distributed in paper format. Stratified sampling
over the 3rd, 4th and 5th years of study was
carried out.

The sample size considering a frequency of the
knowledge of Covid 19 of 50% in the absence
of a precise value, we used the sample size
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calculation formula for cross-sectional studies
of Epi info software, with a precision of 0.05
% and a risk Alpha=0.05 which gives a sample
size of 384 persons.

Criteria for inclusion of students were 3rd,
4th and 5th year students who were members
of randomly selected internship groups. Free
and informed consent was obtained verbally
from students before they completed the
questionnaires.

The questionnaire consists of four components:
the baseline characteristics of respondents;
Comprehension of COVID-19, i.e. clinical
presentation, risk factors, transmission and
prevention; knowledge and behaviors of
medical students to avoid transmission and
subsequent disease of coronavirus, as well as
vaccination and its adverse effects perceived by
vaccinated students. We used the questionnaire
used in the study carried out in Northern
Nigeria and adapted it to our Moroccan student
context."

The scored responses were added together and
used to calculate entire score for knowledge,
and behaviors for all respondents. Thresholds
were set to distinguish between respondents
with good knowledge and behaviors from
those that did not. The questions with which
we calculated the knowledge score were 10,
incorrect answers receive 0 points and the
correct one receive 1 point and we decided
to conclude to Score ranges of 1-4, 5-7,
8-10, correspond to weak, average, and good
knowledge, respectively.

Concerning the good behaviors towards the
covid 19 we had 14 questions with 9 answer
varying from always to never disagree for
questions and we awarded 6 , 4, 2, 0 to always,
sometimes, rarely and never respectively , for
the remaining 5 questions; incorrect answers

receive 0 points and correct answers receive
1 point and we decided to conclude to Score
ranges of 1-19, 20-39, 40-60, correspond
to weak, average, and good behaviors,
respectively.

The baseline characteristics data were
synthesized  utilizing the  descriptive
presentation. Some questions were analyzed
using simple frequency tables.

Statistical analysis was conducted using
Jamovi 1.6.15 software. The alpha risk has
been set at 5%. For quantitative variables we
used the mean and standard deviation, and for
qualitative variables we used percentages. For
analytical analysis we used the Chi square test.
Ethical considerations: Data collection was
carried out with due regard for the overall
ethical rules governing confidentiality and
data protection specific to participants.

Results

We calculated Cronbach’s alpha internal
reliability, whichwas 94% for our questionnaire.

Participants

A total of 300 responses were received from
participating students with a response rate
of 78%, with a mean age of 21.3+1.4 years.
The majority 189 (63%) of the respondents
were females. The majority of student were
originally from Morocco, totaling 273 students
(91%). (Table 1)

On the fear assessment, more than a quarter
(29%) had a remarkable fear, i.e., 7 till 10 out of
10 and 134 (44.7%) confirm to having recently
changing their habits for fear of contracting the
virus.
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Knowledge of medical students about

COVID-19

Concerning the clinical signs with which the
covid 19 manifests itself, the most frequent
cited by the students: fever in 282(94%),
general weakness in 280 (93.3%), cough in
269(89.7%). (Figure 1)

Of those surveyed, 207(69%) had good
knowledge (GK) using a point varying of
8 to 10 out of 10, and 86(28%) had average
knowledge.

Among medical students  133(44.3%)
believed that there is a treatment for covid,
251(83.7%) believed that hand washing for 20

Table 1. Demographic characteristics of participants

seconds prevents transmission, and 285(95%)
considered that sneezing or coughing into
your arm/elbow can prevent the virus from
spreading.

Out of the respondents 291 (97%) knew that
the virus can be transmitted by holding hands,
and 293 (97.7%) Knew that maintaining a
safe distance of at least one meter can protect
against transmission of the virus, finally all
the students agree that touching the face with
the hands can transmit the covid 19 virus.
(Table 2)

University years study
3rd year N (%) 4th year N (%) 5Sth year N (%) TOTAL
Age
Mean+SD 20.2+0.9 21.240.9 22.4+1.1 21.3+14
Sexe
Female 69 (68) 54 (65) 66 (57) 189 (63)
Male 32(32) 29 (35) 50 (43) 111 (37)
Country of origin
Morocco 94 (93) 71 (85) 108 (93) 273 (91)
Other countries 7(7) 12 (15) 8(7) 27 (9)
100% o 9330% oo 0%
90% 81,70%
80%
66,30%
70%
53%
60% o 48%
50%
40%
30%
20%
10%
0%
fever  vomiting runny diarrhea dyspnea  Cough general
nose weakness

Figure 1. Clinical signs of Covid 19
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Behaviors of COVID-19
measures by medical students

prevention

Out of the respondents 174(60%) had good
behaviors (GB) using a point varying of 40
to 60 out of 60, and 110(38%) had average
behaviors.

In our study regarding behaviors in the
prevention of covid,141(47.0%) of the students
confirmed always washing their hands for 20s,
105(35.0) rarely maintaining a safe distance,
and 206(68.7) always using a face mask since
the beginning of the outbreak. (Table 3)

Table 2. Medical students’ knowledge regarding COVID-19

Only 118 (39,3%) of the students prefer to go
to the hospital and 120(40%) prefer not to do
anything if they had a contact with a subject
suspected of being ill. On the other side, they
advise their families affected by covid 19 to
consult in the hospital in 247(82,3%).

Vaccination

A prevalence of confirmed COVID infection
among students from the onset of the pandemic
to our study was 40.7% with CI= [35.3-46.3]
and the prevalence of anti-covid vaccination

Correct answer n (%)

Is there a treatment for COVID 19? 133 (44.3)
Washing your hands for 20 seconds can prevent the virus? 251 (83.7)
Did you know that sneezing or coughing into your arm/elbow can prevent the virus from spreading? 285 (95.0)
Did you know that the virus can be transmitted by shaking hands? 291 (97.0)
Did you know that keeping a safe distance of at least one meter will protect you from the virus? 293 (97.7)
Did you know that touching your face can transmit the virus? 300 (100.0)
Do you feel that staying home can reduce the risk of infection? 275 (91.7)
Good Knowledge corresponds to 6/7 answers to the questions above 255 (85.0)
Do you believe that staying at home can reduce the risk of infection 275 (91.7)
Do you think that covid 19 can be avoided? 206 (68.7)
Do you think COVID 19 is a serious disease? 153 (51.0)
Would you travel to a high-risk area for business/pleasure? 110 (36.7)
Table 3. Behaviors of COVID-19 prevention measures by medical students
Always  Sometimes  Rarely Never
n (%) n (%) n(%)  n(%)

Wash your hands for 20 seconds? 141 (47.0) 134(44.7) 22(7.3) 3(1.0)
Are you sneezing in your arm/elbow? 176 (58.7) 91(30.3) 24(8.0) 9(3.0)
Do you avoid handshaking when greeting? 63 (21.0) 132(44.0) 85(28.3) 20(6.7)
Do you maintain a distance of at least one meter when meeting others to 32(10.7) 122(40.7) 105(35.0) 41 (13.7)
protect yourself from the virus?
Do you avoid touching your face? 89(29.7) 135(45.0) 54(18.0) 22(7.3)
Do you stay at home often enough? 35(11.7) 131 (43.7) 92(30.7) 42(14.0)
How often do you wash and disinfect surfaces? 96(32.0) 134(44.7) 63(21.0) 7(2.3)
Do you walk away from someone who is coughing or sneezing? 170 (56.7) 85(283) 41(13.7) 4(1.3)
How often have you used a face mask since the beginning of the epidemic? 206 (68.7) 78 (26.0) 14(4.7)  2(0.7)
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was 87.7% (95 % CI 83.4, 90.9) and 66 (23%)
of them mentioned that they had experienced
adverse events related to the vaccination.
Among the adverse events, pain at the injection
site was the most frequent in 39(59%) of cases,
followed by a weakness in half of the cases,
and a fever was reported in 22(33%) of the
vaccinees. (Figure 2)

Relationship between knowledge and
behavior scores and baseline characteristics:

Among students with good knowledge, 46%

59%

41%

60%
51%
50%
40%
30%
20%
10%

0%

were women and 61% were Moroccan, while
among those with good behavior, 42% were
women and 54% were Moroccan.( Table 4)

Hand cleaning with soap and water by
medical students and contracting covid 19

About 63% of the participants confirming the
use of soap and water did not contract covid
as opposed to the 38 % who doesn’t use it, P
value=0.002.

37%

33%
' )

weakness pain atthe muscle pain headaches fever chills

injection
site

Figure 2. Undesirable Effects after Vaccination

Table 4. The relationship between knowledge, and behavior scores with baseline characteristics

Age Gender Country of origin: Morocco
Mean+Sd Female n (%) n (%)

Knowledge

Good 21.4%£1.3 138 (46) 183 (61)

Average 21.2+1.4 49 (16.3) 83 (27)

Weak 20.9+0.6 2(0.7) 7(2)
Behaviors

Good 21.2+14 122 (42) 156 (54)

Average 20.9+1.6 62 (21) 102 (35)

Weak 21.2+14 1(0.3) 5(2)
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Discussion

Since the beginning of our work, several
studies have been published on

the understanding, knowledge and behaviors
relating to COVID-19. Many surveys were
cross sectional investigations and were realized
in different populations such as the general
public, pharmacists, dentists, healthcare
workers and undergraduate or postgraduate
students. !¢

The present descriptive survey assessed the
awareness and behaviors of medical students
in Morocco relating COVID-19. Medical
students in Morocco showed expected levels of
knowledge and attitude regarding COVID-19
and reported good precautionary measures.
Participants were observed to have a high
level of knowledge 256 (69%) concerning
COVID-19. Participants also identified good
prevention behaviors.

Of all medical students, 133 (44.3%) believe
that there is a treatment for covid, Of the 300
respondents, 251 (83.7%) believe that hand
washing for 20 seconds prevents transmission,
on the other side, 258 (95%) sneezing or
coughing into your arm/elbow can prevent
the virus from spreading. In another study
conducted in Jordan among medical students a
minor portion of students (19.3%) thought that
the facemasks protected against COVID-19
infection, 60.6% agreed that only those
infected with COVID-19 should use facemasks
to minimize the risk of transmission. "
Medical student involvement in the delivery
of patient care, in addition to the high
transmissibility of diseases that are the cause
of pandemics, increase the risk for this sub-
population to contract and transmit the disease.
During pandemics such as COVID-19, health

systems are under great tension, and the lack of
health care providers (HCPs) may result in the
involvement of less experienced HCPs such as
medical students. In addition, medical students
are often consulted by family and friends
for health care advice, and they have been
shown to have better health care knowledge
than students in other fields, which is more
advanced in higher-level medical students.? %
Out of the respondents 291 (97%) know that
the virus can be transmitted by holding hands,
and 293(97.7%) Know that maintaining a
safe distance of at least one meter can protect
against spread of the virus, finally all the
students agree that touching the face with the
hands can transmit the covid 19 virus.

In the present study the medical students
demonstrated good knowledge of covid 19,
concerning the disease manifestation where
fever in 94%, general weakness in 93.3%,
cough in 89.7%.

Outbreaks of new infectious pathogens whose
consequences are poorly understood are often
associated with enormous public fear.”

In our study a minority of respondents (29%)
had a pronounced fear, i.e., 7 to 10 out of 10
and (44.7%) acknowledged to having changed
their behavior recently for worrying about
being infected with the virus. these numbers
are still lower compared to a study done in
Nigeria majority of respondents (63.5%) had
pronounced fear i.e. 7/10 and 56% agreed that
they had changed their behavior recently for
fear of contracting the virus."

Measuring knowledge about precautionary
measures for contracting the disease is the
first step in the educational process to prevent
covid 19, which have been proven to affect
future behavior.”®  Although precautionary
measures such as hand washing (91.7%)
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was applicated in the most of the time and
staying at home (55.4%) were adopted by
participants, the majority of students (95,6%)
considered wearing a face mask sometimes to
always since the beginning of the epidemic,
which is relatively high compared to a study
done in Nigeria where only 20% sometimes
used facemask since the beginning of the
pandemic.'

There was a significant association between
hand washing with soap and water and the risk
to contract the disease P value=0.002 Indeed,
161 (63%) of the participants confirming the
use of soap and water did not contract covid as
opposed to the 62% who became infected.

In December 2020, the US Food and Drug
Administration issued an Emergency use
approval for Pfizer-BioNTech (BNT162b2)
COVID-19 vaccine and Moderna COVID-19
vaccine (MRNA-1273), later named Comirnaty
and Spikevax, respectively.[25,26] Both
messenger RNA (mRNA) vaccines were also
approved by the European Medicines Agency
by January 6, 2021.27%#

Inourstudy 263 (87.7%) ofthe students reported
that they had been vaccinated, and 66 (23%)
of them mentioned that they had experienced
adverse events related to the vaccination, and
that can be related to the obligations that the
students of medicine had to be able to pass the
stage in the hospital by protecting themselves
in addition to the practical measures of
prevention, by the vaccination anti covid.

In another study conducted in Adama hospital
medical college for healthcare workers
(HCWs), the overall symptom ratio after the
first administration of ChAdOx1 nCoV was
84.3% after vaccination.”

To date, all available data on the side effects
of the COVID-19 vaccine have been published

in studies funded by the manufacturer, in
accordance with pharmaceutical authority
guidelines, and monitored by third parties.*
The complete safety of AstraZeneca's
COVID-19 [ChAdOx1nCoV-19
Corona Virus Vaccine (Recombinant)] is
based on an interim analysis of combined
data froml four clinical trials conducted
in the United Kingdom, Brazil and South
Africa. Approximately 2/3 of those vaccinated
experienced mild side effects. No serious
side effects were caused by the vaccine under
study.®!

vaccine

Conclusion

In general, medical students in Morocco
showed expected levels of knowledge and
attitude regarding COVID-19 and reported
good precautionary measures. Health policy
makers should have strategies in place to
maintain their medical students informed
about new issues in public health. Students
also need to be correctly guided to the
information sources appropriate during these
times. In the event of an emergency, students
must also be prepared with medical awareness,
an appropriate attitude and good precautionary
measures.
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