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Abstract

Corona virus disease 2019 (COVID-19) was first discovered in China in December 2019,
from where it has spread widely and rapidly to other parts of the world, threatening the lives of millions
of people. In the absence of a definitive cure, awareness and consistent adherence to preventive
measures remain crucial for averting further COVID-19 outbreaks and halting community
transmission. Medical students play a crucial role in disseminating accurate information about COVID-
19 and preparedness for combating future pandemics. The aim of this study was to assess knowledge,
attitudes, and practices (KAP)of Cairo university medical students regarding preventive
measures during the COVID-19 pandemic. This analytical cross-sectional study was conducted at the
faculty of medicine, Kasralainy from December 2021 to April 2022, involving 384 consented medical
students in their 5™ and 6" years. Data was collected using a self-administered questionnaire, which
was distributed during tutorial sessions and shared through various social media platforms. The
knowledge percent score was 84.3% (79.1%- 89.5%). Social media emerged as the primary source of
information. The attitude percent score was 73.3% (66.7%-80%). The practice percent score was 66.7
% (54.2%- 77.1%). Knowledge, attitude and practice (KAP) percent scores were influenced by
sex,academic year, vaccination status and having chronic diseases. There were statistically significant
weak positive correlations between knowledge and attitude percent score (r =0.13), between
knowledge and practice percent scores(r =0.167), and between attitude and practice percent scores(r
=0.187). Although participating students demonstrated a high level of knowledge about COVID-19
preventive measures, there was a noticeable discrepancy between knowledge and practice, especially
in social distancing and mask-wearing behaviors. It is crucial to implement disaster training
programs for medical students to enhance their preparedness, knowledge and skills that are essential
during times of outbreaks and emergencies.
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Introduction

Corona virus disease (COVID-19) was first discovered in China, in December 2019,from
where it has spread widely and rapidly to other parts of the world, threatening the lives of millions of
people. On January 30™ 2020, the World Health Organization (WHO) declared COVID-19 a pandemic
and a public health emergency of international concern requiring collaborative efforts among all
nations to prevent its rapid spread (WHO, 2020). Following the WHO declaration, Egypt,
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responded to the global plans aiming at controlling the pandemic. Among the undertaken proactive
measures were travel restrictions, curfews, limiting the number of employees at workplaces,
lockdown measures, and closure of schools, universities, and mosques. Some of these preventive
measures, which have been adopted worldwide and in Egypt as the most effective methods of
reducing the spread of the virus and limiting its morbidity and mortality, were airborne precautions,
social distancing, hand washing, cleaning of surfaces, and wearing face masks (WHO, 2020 and
CDC, 2021). In the absence of a definitive cure, awareness and consistent adherence to preventive
measures remain paramount in averting further COVID-19 outbreaks and halting community
transmission.

In the face of the numerous challenges presented by the pandemic, one of the most
significant has been the continuity of education. Despite the rising numbers of COVID-19positive
patients, the Egyptian government made the decision to return to face-to-face university education after
finishing the vaccines campaign and ensuring the vaccination of students (Soltan et al., 2020). Medical
students find themselves at a higher risk of exposure to the virus, especially those in the final clinical
years (Wassif&el Din, 2022). Moreover, these students serve as valuable sources of health guidance
and reliable information for their families and communities (Jairoun et al., 2019). As future healthcare
providers, medical students play a crucial role for preparedness in combating future pandemics
(Sarzynska et al., 2022). Continued preparedness for pandemics is crucial, as the global response to
COVID-19 has underscored the necessity for sustained readiness. Effective pandemic preparedness
requires a holistic strategy that encompasses rapid response mechanisms, robust public health
infrastructure, effective surveillance systems, and transparent communication channels to reduce
future risks. The experiences and strategies implemented during the COVID-19 pandemic—such as
widespread testing, quarantine measures, vaccine development and distribution, contact tracing, and
the creation of emergency response frameworks—have yielded significant insights. By analyzing these
approaches, we can enhance our ability to foresee future health emergencies, improve our
preparedness strategies, and ensure resilient systems that can effectively handle emerging pandemics
(WHO, 2023).

Studies indicate that medical students often rely on social media and online platforms for
information, highlighting the need for targeted educational programs to enhance their understanding
and ability to share reliable COVID-19 information with their peers and the community. (Michenka et
al., 2022). Therefore, assessing their knowledge, attitudes, and practices (KAP) is vital to ensure they
are equipped to effectively communicate health information and contribute to public health efforts. This
study was conducted to assess COVID-19 related knowledge, attitude and practice of medical students
at Cairo University.

Participants and Methods

Study design and settings:

The study was an analytical cross-sectional study, performed among 5 year and 6" year medical
students at Cairo University. It was conducted fromDecember 2021 till April 2022 to assess medical
students’ COVID-19 related KAP.
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Sample size:

The sample size was calculated using EPI INFO Stat calc version 7 based on adequate practice of
42% with 95% Confidence interval. The calculated sample size was 345. By adding 10% more, the
total sample size was 384.

Data collection tool:

A pretested self-administered questionnaire, adapted from previous studies (Barrett & Cheung, 2021;
Duong et al., 2021) was distributed to the students via email using Google Forms.The questionnaire
link was shared in tutorial sessions, and on various social media groups and messaging applications
popular among students. It included four sections:

1- Demographic data: age, academic year, sex, living conditions, previous history of infection with
corona virus, history of chronic diseases and medications.

2- COVID-19 preventive measures taken on campus: temperature measurement upon entry, the
availability of different points of entry and the accessibility and abundance of hand sanitizers, social
distancing in tutorials and lectures, and the enforcement of mask wearing on campus.

3- Channels of COVID-19 related knowledge, and students’ preferred channels of knowledge.

4- COVID-19-related knowledge, attitude and practice:

> Assessment of knowledge consisted of 12 questions addressing COVID-19 related
knowledge, covering topics such as modes of transmission, symptoms, disease progression, and
potential curability. Additionally, there were 15 questions regarding knowledge about the effectiveness
of preventive measures, including face masks, social distancing, and hand hygiene. All questions were
closed-ended, with response options of "yes," "no," and "don't know.” Correct answers received a score
of 2 points, "don't know" responses received a score of 1 point, and incorrect answers received 0
points. The maximum possible raw scores were 24 for COVID-19 knowledge and 30 for knowledge
about the preventive measures. Then the percent score was calculated by dividing the raw score by
the maximum achievable score and multiplying the result by 100.

> The questionnaire for the attitude included six “5 points Likert scale questions” ranging from
(strongly agree- strongly disagree). The Likert scale questions were coded (strongly disagreel -
strongly agree 5), however reverse coding was applied in the disadvantage question. Questions were
coded so that the higher the score the better the attitude. The maximum achievable score for attitude
was 30, then the percent score was calculated by dividing the raw score by the maximum achievable
score and multiplying the result by 100.

> The practice questions consisted of seven items related to wearing face masks, hand
washing before and after using a mask, and social distancing. Responses were measured using a
Likert scale with the following options: Always” (2 points), “Sometimes” (1 point), and “No” (0 points).
The maximum possible score for social distancing practices was 14, and the percentage score was
calculated by dividing the raw score by the maximum achievable score and multiplying the result by
100.

Statistical analysis:

The data was analyzed using SPSS (statistical package for social science) version 26.0 on
IBM compatible computer (SPSS Inc., Chicago, IL, USA). The qualitative data was described as
numbers and percentages. Mean and standard deviation were used for quantitative normally
distributed variables, while median and inter quartile range (IQR) were used for quantitative variables,
which were not normally distributed. Mann-Whitney U test, and Kruskal-Wallis tests were used for
comparison. Correlation was done using Spearman correlation test. The accepted level of significance
in this work was 0.05
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Ethical considerations:

The ethical approval to conduct this study was obtained from the ethical committee at the faculty of
medicine, Cairo University (MS-5442021). All subjects were treated according to the Helsinki
Declaration of biomedical ethics. Students were asked to sign a written consent form placed at the
beginning of the questionnaire after explaining the objectives of the study, confidentiality of data, as
well as the impact of the study. The researchers emphasized that participation in the study was entirely
voluntary.

Results

The median age of the 384 participating students was 23 years (IQR: 22-24), with less than
half being males, most were living with senior adults, one-third were in their fifth year, one-tenth
reported having a chronic illness, and one-fifth reported being on medications; notably, 90.6% had
been vaccinated against COVID-19 (see Table 1).

Table 2 shows that most participants reported that there were no temperature checks before entering
campus, three-fifths noted the availability of hand sanitizer (with over half finding it easily accessible),
three-quarters stated that mask-wearing was mandatory, and less than three-quarters mentioned
multiple entry points; additionally, over four-fifths indicated that social distancing was not enforced
during tutorials, while fewer than one-fifth observed such measures in lecture halls.

Table (1):
Baseline Characteristics of the Studied Group (n=384)
Characteristic Category N%
Age (Y) Median - 23
IQR (25™ -75™) (22-24)
Male 170 (44.3%)
Sex
Female 214 (55.7%)
Living with friends 54 (14.1%)
Living conditions Living with seniors (grandparents, parents,
aunts, uncles....etc.) 330 (85.9%)
. Fifth 128 (33.3%)
Academic year Sixth 256 (66.7%)
o Yes 42 (10.9%)
Chronic disease
No 342 (89.1%)
Any medications ves 74 (19.3%)
No 310 (80.7%)
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Table (2):
Preventive Measures on Campus as Reported by the Students (n =384)
COVID-19 Preventive measures on campus Answer (N)%
. Yes 27 (7%)
Is temperature measured before entering campus?
No 357 (93%)
Are there hand sanitizers available on campus? Yes 228 (59.4%)
No 156 (40.6%)
If yes, are they easily accessible? (n =228) Yes 127 (55.7%)
No 101 (44.3%)
Are you required to wear mask on campus? ves 293 (76.3%)
No 91 (23.7%)
Are there different entry points on campus to avoid | Yes 273 (71.1%)
crowding? No 111 (28.9%)
Is social distancing applied in lecture halls on campus (do
you keep at IeasfJ 1gp meter between you and tr?e n(ext ves 73 (19%)
No 311 (81%)
student)?
Is social distancing applied in tutorials on campus (do you | Yes 60 (15.6%)
keep at least 1.5 meter between you and the next student)? No 324 (84.4%)

Table 3 shows that two-thirds of the participants obtained their COVID-19 prevention knowledge
from social media, while less than one-tenth referred to scientific websites. Additionally, half of the
respondents preferred to receive information through social media, while one-quarter favored learning
via lectures.

Table (3):
Source of Participants’ Knowledge about COVID-19 Virus Preventive Measures (n=384)
Knowledge about COVID 19 virus preventive measures (N)%

Where do you get your information on how to prevent Covid-19 spread?

Social media
ientifi i 255 (66.6%)
Scientific websites
32 (8.4%)
Lectures
isi 30 (7.8%)
Television
Awareness posters 21 (5.7%)
Newspa erp 19 (4.9%)
Otherp ’ 7 (1.8%)
20 (4.8%)

Where would you prefer to receive information on how to prevent covid-19 spread?

Social media
Lectures 205 (53.3%)
97 (25.2%)
Awareness posters
isi 52 (13.5%)
Television
ientifi i 12(3.1%)
Scientific websites 82
(]
Newspaper
Otherz i 7 (1.8%)
3(0.7%)
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Table 4 reveals that most students correctly identified fever and dry cough as the primary
symptoms of COVID-19, with over three-fifths recognizing myalgia as another key symptom. Two-thirds
correctly understood the treatment options available, acknowledging the benefits of early symptomatic
treatment. However, more than two-fifths believed that only the elderly or those with chronic ilinesses
are at risk for severe illness. The majority demonstrated a solid understanding of the virus's
transmission methods, and four-fifths accurately identified the observation period for contacts of
infected individuals. Overall, the median knowledge score among students was 87.5%, with an inter-
quartile range (IQR) of 79.1% to 95.8%.

Table (4):
Participants’ Knowledge about COVID-19 Virus (n=384)
Knowledge about COVID 19 virus Answer (N)%
True 342 (89.1%)
The main clinical symptoms of COVID-19 are [Fever]? False 23(6%)
| don’t know 19 (4.9)
True 267 (69.5%)
The main clinical symptoms of COVID-19 are [myalgia]? False 31 (8.1%)
| don’t know 86 (22.4)
True 332 (86.5%)
The main clinical symptoms of COVID-19 are [dry cough]? False 22 (5.7%)
| don’t know 30(7.8)
True 238 (62%)
Currently, there is no effective cure for COVID-19? False 64 (16.7%)
| don’t know 82 (21.4%)
) . . True 347 (90.4%)
Can‘ early symptomatic and supportive treatment help most patients recover from False 7 (1.8%)
the infection? I don't know 30 (7.8%)
Not all individuals with COVID-19 will develop severe infection. Only the elderly, | True 270 (70.3%)
or individuals with chronic illnesses and/or obesity are more likely to contract | False 101 (26.3%)
severe infection? | don’t know 13 (3.4%)
True 21 (5.5%)
Individuals with COVID-19 who do not have fever cannot infect other individuals. False 330 (85.9%)
I don’t know 33 (8.6%)
True 354 (92.2%)
COVID -19 spreads via respiratory droplets of infected individuals? False 16 (4.2%)
| don’t know 14 (3.6%)
0,
It isAnot necessary for children and young adults to take precautionary measures ;;l::e ;Zé?;ﬁs)%)
against COVID-197 I don’t know 11 (2.9%)
. Lo R True 338 (88%)
To prevent contraction of COVID-19, individuals should avoid visiting crowded False 22 (5.7%)
places, such as train stations, and avoid public transportation? | dor't know 24 (6.3%)
0,
Isolation and treatment of. people with COVID-19 are effective methods of ;;l::e 27(322)4 %)
reducing the spread of the virus? | o't know 3(0.8%)
People who have come in contact with an individual with COVID-19 should | True 308 (80.2%)
immediately isolate themselves in a proper place. In general, the observation | False 44 (11.5%)
period is of 14 days? I don’t know 32 (8.3%)
Knowledge about COVID 19 virus percent score Median th —cth 87.5%
IQR (25"-757) (79.1%-95.8%)

Most participants demonstrated a strong understanding of the importance of staying home when
feeling unwell or experiencing cold symptoms. However, only about 27.9% recognized the significance
of meeting friends and family outside their homes as a preventive measure. A large majority
acknowledged the need to avoid close contact with infected individuals. Furthermore, over 75% stated
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that self-isolation for 14 days is necessary if someone in their household develops a high temperature
or persistent cough. Similarly, about 75% emphasized the importance of staying home for seven days
or until symptoms resolved if they experienced COVID-19 symptoms. Most participants also confirmed
the necessity of maintaining a distance of at least 2 meters from others when outside (Table 5).
Regarding hand-washing practices, the majority of students answered questions correctly (Table 6). In
terms of mask usage, most students recognized that wearing a surgical mask provides protection
against COVID-19 and understood the proper way to use one. However, fewer than 40% identified 8
hours as the appropriate duration for wearing a mask.

Overall, the knowledge score across all questions was 84.3%, with an inter-quartile range (IQR) of
79.1% to 89.5%. There was no statistically significant difference in knowledge scores based on
participants' sources of information (un-tabulated results).

Table (5):
Participants’ Knowledge about COVID-19 Preventive Measures: Social Distancing, (n =384)
Knowledge about COVID 19 preventive measures
- . Answer
Social distancing
) . ) Yes 372 (96.9%)
Is it an essential preventive measure to Stay at home when you are No 8 (2.1%)
sick or have a cold? S
| don’t know 4 (1%)
) . . ) . . |Yes 107 (27.9%)
Do you think that meeting with friends and family should be outside No 243 (63.3%)
. 0
the homeis an essential preventive measure?
P I don’t know 34 (8.9%)
. - ) . |Yes 379 (98.7%)
Do you think that avoiding close contact with someone who is No 1(0.3%)
infected is an essential preventive measure? =
| don’t know 4 (1%)
Do you think that Staying at home for 14 days after someone in your|Yes 297 (77.3%)
home starts having high temperature or new continuous cough is an|No 47 (12.2%)
essential preventive measure? | don’t know 40 (10.4%)
Is it essential to stay at home for seven days or till your symptoms|Yes 287 (74.7%)
stop if you develop COVID-19 symptoms of high temperature or new [No 66 (17.2%)
continuous cough? | don’t know 31 (8.1%)
) ) Yes 353 (91.9%)
Is it essential to Keep at least 2 meters from other people when you No 13 (3.4%)
. 0
are outside home?
| don’t know 18 (4.7%)
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Table (6):
Participants’ Knowledge about COVID-19 Preventive Measures: Hand Hygiene& Mask Wearing
(n =384)
Knowledge about COVID 19 preventive measures:
) Answer (N)%
Hand hygiene
Which of the following are effective hygiene or personal
measures to prevent the spread and infection of the novel corona Yes 357 (93%)
virus? No 14 (3.6%)
Hand washing with soap and water for at least 20 seconds? | don’t know 13 (3.4%)
Yes 376 (97.9%
Avoiding touching your eyes, nose, and mouth with unwashed Neo 3 (E) 8"/)0)
. 0
hands?
ands I don’t know 5 (1.3%)
Ye 319 (83.1%
Use of anti-bacterial gel to clean hands when soap and water is| Neos 39 ((10 20/0))
not available for washing hands? , e
| don’t know 26 (6.8%)
Covering your mouth with a tissue or sleeve when you cough or| ves 367 (95.6%)
9y y g No 9 (2.3%)
sneeze?
| don’t know 8 (2.1%)

. . . . . . Yes 363 (94.5%)
Throwing away tissues immediately after coughing or sneezing No 10 (2.6%)
and washing your hands =

| don’t know 11 (2.9%)
Yes 377 (98.2%)
Proper hand washing technique No 0
| don’t know 7(1.8%)
319 (83.07%
Mask wearing knowledge questions Yes 63 ((16 410/0))
Can wearing a surgical mask protect you from COVID-197? No o
, 2(0.52%)
| don’t know

White side facing

Which is the correct way of using surgical face mask to protect] in(correct) 344 (89.6%)
against COVID-19? wrong answer 35 (9.1%)
| don’t know 5(1.3%)
8 hours 147 (38.28%)
How long can you wear a surgical mask? Others 234(60.94%)
| don’t know 3(0.78)
Overall knowledge about COVID-1 preventive measures Median 84.3%

percent score

IQR (25"-75™)

(79.1%-89.5%)

Regarding participants’ attitude towards COVID -19 preventive measures, table 7 shows that
most participants demonstrated a high level of agreement that mask-wearing and social distancing are

effective preventive measures. However, over 60% reported a negative personal attitude towards

social distancing, citing feelings of missing family and friends and experiencing boredom. The overall

attitude percentage score was 73%, with an inter-quartile range (IQR) of 66.7% to 80%.

54



Egypt. J. of Nutrition and Health Vol.20 No.1 January (2025)

Table (7):
Participants’ Attitude towards COVID-19 Preventive Measures (n=384):

Attitud tion Strongly Agree Neutral Disagree jtrongly

itude questions :jr((:/:e) no (%) no (%) no (%) ;s(;a?c;;e
Level of agreement regarding
whether wearing a face mask in
public places can help stop the 202 140 35 3 4
spread of COVID-19 in the (52.6%) (36.5%) (9.1%) (0.8%) (1%)
community?
| believe social distancing will help
protect the vulnerable from getting 257 i " ° 0
corona virus (66.9%) (28.9%) (2.9%) (1.3%)
| think | miss meeting up with 128 144 89 17 6
family and friend (33.3%) (37.5%) (23.2%) (4.4%) (1.6%)
| think | will get too bored during 122 122 83 33 24
the time of social distancing (31.8%) (31.8%) (21.6%) (8.6%) (6.3%)
| think the decisions that have

108 127 75 59 15
been made to reduce the spread | g 1o\ (33.1%) | (19.5%) | (154%) | (3.9%)
of the novel corona virus are fair
I am confident that | can practice
social distancing when | am 87 105 i 62 19
outside (22.7%) (27.3%) (28.9%) (16.1%) (4.9%)
Median 73.3%

Overall attitude percent score

IQR (25"-75™)

(66.7%-80%)

In terms of participants' adherence to preventive measures, only half consistently wear face

masks. Less than one fifth wash their hands before putting on a mask, and approximately one-third
wash their hands after removing it. About 25% of participants reported going out only for essential
activities or as infrequently as possible. Additionally, around a quarter of students isolate at home for
one week when they feel unwell, while two-thirds do so for 14 days if anyone in their household is
unwell. The overall practice score is 66.7%, with a range between 54.2% and 77.1% (table 8).
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Table (8):
Participants Practice of COVID-19 Preventive Measures (n =384)
Question Answer no (%)
Always 199 (51.8%)
Do you wear a mask when going out? Sometimes 169 (44%)
No 16 (4.2%)
Always 71 (18.5%)
Do you wash your hands before wearing a face mask Sometimes 177 (46.1%)
No 136 (35.4%)
Always 135 (35.2%)
How do you wash your hands after removing a face mask? Sometimes 227 (59.1%)
No 22 (5.7%)
) ) o . . Always 151 (39.3%)
How well do you comply with the following social distancing guidance ) o
staying at home when sick or have a cold or have a fever? Sometimes 175 (45.6%)
No 58 (15.1%)
Isolating at home if you have high fever or new continuous cough until Always 218 (62%)
symptoms stop or at least seven days or intending to isolate if this | Sometimes 144 (37.5%)
situation occurs? No 22 (5.7%)
Isolating at home for 14 days if someone in your home starts having Always 94 (24.5%)
high temperature or new continuous cough or intending to isolate if the | Sometimes 201 (52.3%)
situation occurs? No 89 (23.2%)
Always 102 (26.6%)
Going out only for necessities or as infrequently as possible? Sometimes 149 (38.8%)
No 133 (34.6%)
Median
Overall practice percent score IQR (25"”' 66.7 %
75") (54.2%- 77.1%)

Table 9 indicates that while males exhibited a statistically significantly higher attitude percent
score (p value =0.001), females demonstrated a statistically significant higher knowledge percent score
(p=0.026) and a higher practice percent score, although the latter was not statistically significant. Sixth-
year students showed significantly higher attitude and practice percent scores, with p-values of 0.012
and <0.001, respectively. Additionally, they demonstrated a higher though not statistically significant
knowledge percent scores compared to fifth year students. The results also revealed that students with
chronic diseases had statistically significantly higher knowledge percent scores compared to their
peers without chronic diseases (p-value 0.02). A similar trend was observed among students taking
medication for chronic diseases, who also had significantly higher knowledge percent scores compared
to those who did not (p=0.02). Furthermore, the attitude and practice percent scores were higher
among students with chronic diseases and those on medication, but these differences were not
statistically significant (p-values of 0.77 for attitude and 0.7 for practice among students with chronic
diseases; p-values of 0.5 and 0.11 for attitude and practice among students taking medication,
respectively). Additionally, there were statistically significant higher knowledge (p=0.004) and practice
(p=0.04) percent scores among vaccinated students compared to those who were not vaccinated.
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Table (9)
Difference in Knowledge, attitude and Practice of students according to their characteristics:
knowled Practi
p(=,|"1(:c:awnte sc?:re P- Attitude percent score P-value perc:r:;t ::ore P-value
I Median (IQR
Median (1QR) | ‘°-° edian (IAR) Median (IQR))
Sex 66.6%(53.6%
87.5%(71%- 0.026 0.001
Male o1 ‘23(0/) ’ 63.3% (60%-70%) 73.4%) 0.26
Female 875 0/'(75: 19, 60%(56.6%66.6%) 68.7%
o 0 . (o
54.1%-77.%
95.8%) (54.1%-77.%)
) 62.5%(47.9%
Academic year 83.3%(77.3% 72.9%)
Fifth '88" 50/') ? 60%(56.6%-66.6%) 0012 68,79, (6; - <0.001
R ] . . 0 B 0
Sixth 0.095 | 63.3% (56.6%-66.6%
X 84.3%(80.2%- b (56.6%-66.6%) 79.1%)
89.5%)
66.6%(58.3%-
87(71%- 91.6%) 7;(0/) ’
Covid -19 infected? e
-Yes, suspected, not 84.3%(81.2%- 63.3% (60 %- 66.6%) 64.5% (50%-
tested 94.7%) 77%)
-No, | never tested 83.8%(80.2%- 60% (56.6%-63.3%) ?
0.02 68.7% (52%- 0.27
-Yes,tested +ve 89.5%) o1 63.3% (60%- 66.6%) 72.9%)
-Idon’t know 79.1%(76.2%- : 60% (56.6%- 65.8%) - 50/'(5; -
Tested -ve 84.3%) 63.3% (60%-66%) ‘8; 80/‘) ’
82.3% (76%- G
87.5%) 72.9%(56.2%
‘ 85.4%)
Chronic disease 81.2% (75%- 68.7%(52.8%
No 87.5%) 60% (56.7%-70%) 0.77 79.1%) 0.7
Yes 84.3% (79%- 0.02 63.3% (56%- 66%) 66.6%
89.3%) (54.1%-75.%)
Any medications 82.3%(77%- 66.6% (52%-
No 87.7%) 63.3% (56.3%-66.6%) 73.4%) 0.11
Yes 84 20/‘ (7"90/ 0.02 63.3%(53.3%-70%) 0.5 68.75%
27 0- 0/ _779,
80.5%) (56.2%-77%)
Vaccinated
54%(43%-
againstCOVID-19 79.1% (75%- . o oo bt o 0.04
No 83.5%) 56.6% (55.8%-70%) o011 67.1%)
: 0.004 | 63.3% (56.6%-66.6Y : 68% (56.2%-
Yes 84.2% (79%- 7 (96.6%-66.6%) 4’7(70/) %
89.5%) :

Table 10

between total knowledge percent score and attitude percent score.Additionally, there is a statistically
significant weak positive correlation (r =0.167) between knowledge and practice percent scores, and a
statistically significant weak positive correlation (r =0.187) between attitude and practice percent

scores.

shows that there is a statistically significant weak positive correlation (r =0.13)
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Table (10):
Correlation between Total Knowledge Percent Score and Attitude Score among the studied group
(n =384)
Attitude percent score P-value
knowledge about COVID-19 virus percent score r=0.132 <0.001*
Practice percent score P-value
Knowledge about COVID-19 virus Percent score r=0.167 <0.001*
Attitude percent score r=0.187 <0.001*
Discussion

The study was conducted to evaluate the knowledge, attitude, and practice (KAP) regarding
COVID-19 preventive measures among fifth and sixth-year medical students at Cairo University. The
findings indicated that the participating students exhibited a high level of knowledge. This aligns with
previous research conducted across 25 universities in Egypt, which reported high knowledge score
of 72.2% among medical students in various health disciplines, including nursing and pharmacy
(Salem et al., 2021).Moreover, the results were consistent with another study focused on medical
students at Cairo University, where only 75% of questionnaire items were answered correctly by most
students, except for final-year students who performed better (Abd El Fatah et al., 2020). The
discrepancy between these studies and the current one may be attributed to the focus on final-year
students in this research, who are known to possess higher knowledge levels. In contrast, a study from
Jordan reported that 90% of medical students achieved high knowledge and attitude scores regarding
COVID-19 (Bani Hani et al., 2021), highlighting regional differences in KAP among medical students.
Overall, while Cairo University students demonstrated commendable knowledge levels, there remains
room for improvement compared to their peers in other countries.

The study found that female students exhibited higher knowledge scores regarding COVID-
19, a finding consistent with previous research on first-year medical students at Suez Canal University
(Soltan et al., 2020) and another study by Salem et al. (2021). In contrast, a study in Turkey reported
significantly higher scores among male students (Yakar et al., 2020), suggesting that contextual
factors may influence these differences. Additionally, students with chronic illnesses or those on
medications demonstrated increased knowledge about the COVID-19 virus, likely due to their health-
seeking behavior and a greater concern for personal health information. This aligns with findings from
Indonesia, where students with chronic diseases also showed higher knowledge scores about COVID-
19 (Adli et al., 2022). Overall, the results indicate that both gender and health status play significant
roles in the knowledge levels of medical students regarding COVID-19.

The study indicated that students who reported no previous COVID-19 infections had higher
knowledge scores, suggesting that understanding the virus's symptoms and transmission may help
protect against infection. This finding aligns with research from Ain Shams University, which showed a
statistically significant negative correlation between prior COVID-19 infections and knowledge and
attitude scores among medical students (Wassif&el Din, 2022). Additionally, a study by Bani Hani et
al., 2021. found that Jordanian students with fewer infections also exhibited higher knowledge scores.
These results emphasize the potential link between awareness of COVID-19 and the likelihood of
infection, highlighting the importance of education in preventing disease.
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The study found that while most participating students were vaccinated, particularly those with
high knowledge scores, a previous study indicated significant vaccine hesitancy and refusal among
Egyptian medical students (Saied et al., 2021). This hesitancy may have been mitigated by
government efforts and awareness campaigns aimed at increasing vaccine accessibility and
understanding. The contrast highlights the impact of targeted health education on vaccination rates
among medical students.

The study revealed that over two-thirds of students preferred social media platforms as their
primary source of information about COVID-19, followed by scientific websites and lectures. This trend
is consistent with findings from Suez Canal University, where nearly two-thirds of participants also
utilized the World Health Organization (WHO) website and social media for information (Soltan et al.,
2020). Similar preferences were noted in studies involving Turkish students (Aker & Midik, 2020;
Yakar et al., 2020) and Nigerian residents, indicating a global reliance on social media for health
information (Reuben et al., 2021). Conventional media sources, such as television and newspapers,
were the least favored, possibly reflecting a mistrustin formal media outlets. The preference for
lectures as a second source suggests that students value the expertise of their professors. Notably,
there was no significant relationship between the sources of information chosen by students and their
knowledge scores regarding COVID-19.

The study's findings indicate a relatively low overall attitude score of 73%, which contrasts
with previous research that reported higher scores. For instance, a Turkish study by Yakar et al. (2020)
found an average attitude score of 95%, while Salem et al. (2021) reported an attitude score of
nearly 80%. The lower score in the current study could be attributed to its timing, as it was conducted
in 2022, after the return to face-to-face learning amidst ongoing social restrictions, potentially leading to
student discouragement regarding the end of the pandemic. In contrast, the Turkish study collected
data in April 2020, during the early phases of the pandemic. Additionally, the current study revealed
that male students exhibited better overall attitudes, a finding that aligns with Salem et al. (2021), which
also noted higher attitude scores among male medical students. Furthermore, students in their sixth
year, those with chronic diseases, and individuals who suspected or tested positive for COVID-19 also
demonstrated higher attitude scores. These trends suggest demographic and experiential factors
significantly influence students' attitudes towards their educational and health contexts during the
pandemic.

The study found that most students recognized the importance of social distancing in
protecting vulnerable populations from COVID-19. They displayed a good understanding of social
distancing and home isolation protocols when sick. However, the social distancing practice score was
only 62%, with only 25% of participants stating they "always" went out only for necessities,
and 40% reported "mostly" staying home when feeling unwell. This gap between knowledge and
practice may stem from the time required to change behaviors. In comparison, a British study reported
that 88.9% of university students adhered to social distancing measures "mostly" (Barrett & Cheung,
2021). Additionally, practice score among medical students in Pakistan was 76 %. The lower
adherence in the current study could be attributed to its later timing, as it was conducted after the
easing of restrictions and amidst high vaccination rates among participants. An earlier Egyptian study
indicated a practice score of 91.2% for social distancing (Salem et al., 2021), highlighting a decline in
adherence from 2020 to 2022 that warrants further investigation. Moreover, gender did not significantly
influence practice scores, consistent with findings from another Egyptian study (Salem et al., 2021).
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This suggests that while awareness of social distancing is high among students, translating
that knowledge into consistent behavior remains a challenge. The current study found a positive
correlation between knowledge, attitude, and practice scores regarding health behaviors. Higher
knowledge and attitude scores were associated with better practice scores, supporting the assertion by
Salem et al. 2021 that good knowledge is essential for fostering positive attitudes and encouraging
effective practices. Similarly, a Turkish study involving healthcare workers also identified a link between
strong knowledge and preventive practices (Arslanca et al., 2021). Modi et al., (2020) further
emphasized that high knowledge levels are a key determinant of positive attitudes and practices. This
body of evidence underscores the importance of enhancing knowledge to improve health-related
behaviors among individuals.

Conclusion and recommendations:

Although participating students demonstrated a high level of knowledge about COVID-19 preventive
measures, there was a noticeable discrepancy between knowledge and practice, especially in social
distancing and mask-wearing behaviors, reflecting a potential gap between awareness and application.
It is crucial to implement disaster training programs for medical students to enhance their
preparedness, knowledge and skills that are essential during times of outbreaks and emergencies.

This Preparedness involves awareness of the tools and resources available for the maintenance of
optimal student mental health. A paradigm shift in the norms of medical education is essential to equip
students for effective action in times of crisis

60



Egypt. J. of Nutrition and Health Vol.20 No.1 January (2025)

References

Abd El Fatah, S. A., Salem, M., Hakim, A. A., & El Desouky, E. D. (2020).
Knowledge, attitude, and behavior of Egyptian medical students toward the novel
coronavirus disease-19: a cross-sectional study. Open Access Macedonian Journal
of Medical Sciences, 8(T1), 443-450.

Adli I, Widyahening IS, Lazarus G, Phowira J, Baihaqi LA, Ariffandi B, Putera AM, Nugraha D,
Gamalliel N, FindyartiniA. (2022).
Knowledge, attitude, and practice related to the COVID-19 pandemic among undergraduate
medical students in Indonesia: A nationwide cross-sectional study. PloS one. 21;
17(1):e0262827.

Aker, S., &Midik, 0. (2020).
The Views of Medical Faculty Students in Turkey Concerning the COVID-19 Pandemic.
Journal of Community Health, 45(4), 684—688.

Arslanca, T., Fidan, C., Daggez, M., & Dursun, P. (2021).
Knowledge, preventive behaviors and risk perception of the COVID-19 pandemic: A cross-
sectional study in Turkish health care workers. PloS One, 16(4), €0250017.

Barrett, C., & Cheung, K. L. (2021a).
Knowledge, socio-cognitive perceptions and the practice of hand hygiene and social
distancing during the COVID-19 pandemic: a cross-sectional study of UK university students.
BMC Public Health, 21(1), 426.

Bani Hani, A., Alaridah, N., Abu Abeeleh, M., Shatarat, A., Rayyan, R., Kamal, A., Alhafez, L.,
Odeh, R., & Al-Taher, R. N. (2021).
Medical students and risk of COVID-19 infection: A descriptive cross-sectional study from the
University of Jordan. Annals of Medicine and Surgery, 70, 102775.

Center for Disease control and prevention (2021).
COVID-19 Overview and Infection Prevention and Control Priorities in non-U.S.
Healthcare Settings https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-
ncov/hcp/non-us-settings/overview/index.html Accessed December 2024

Duong, M. C., Nguyen, H. T., & Duong, B. T. (2021).
A cross-sectional study of knowledge, attitude, and practice towards face mask use amid the
COVID-19 pandemic amongst university students in Vietnam. Journal of community health,
46, 975-981.

Jairoun, A., Hassan, N., Ali, A., Jairoun, O., & Shahwan, M. (2019).

Knowledge, attitude and practice of antibiotic use among university students: a cross sectional
study in UAE. BMC public health, 19(1), 1-8.

61



Raghda M. Mostafa et al

Liu, J., Liu, Y., Xia, H., Zou, J., Weaver, S. C., Swanson, K. A,, ... & Shi, P. Y. (2021).
BNT162b2-elicited neutralization of B. 1.617 and other SARS-CoV-2 variants. Nature,
596(7871), 273-275.

Michenka P, Fialova L, Slegerova L and Marx D (2022)
Analysis of Obligatory Involvement of Medical Students in Pandemic Response in the Czech
Republic: Competencies, Experiences, and Legal Implications. Int J Public Health
67:1605187. doi: 10.3389/ijph.2022.1605187.

Modi, P. D., Nair, G., Uppe, A., Modi, J., Tuppekar, B., Gharpure, A. S., &Langade, D. (2020).
COVID-19 Awareness Among Healthcare Students and Professionals in Mumbai Metropolitan
Region: A Questionnaire-Based Survey. Cureus, 12(4), e7514.

Reuben, R. C., Danladi, M. M. A,, Saleh, D. A., & Ejembi, P. E. (2021).
Knowledge, Attitudes and Practices Towards COVID-19: An Epidemiological Survey in North-
Central Nigeria. Journal of Community Health, 46(3), 457—470.

Saied, S. M., Saied, E. M., Kabbash, I. A., & Abdo, S. A. E.-F. (2021). Vaccine hesitancy:
Beliefs and barriers associated with COVID-19 vaccination among Egyptian medical students.
Journal of Medical Virology, 93(7), 4280-4291.

Salem, M. R,, Al Hanafy, S. H., Bayad, A. T., Abdel-Aziz, S. B., Shaheen, D., & Amin, T. T. (2021).
Assessment of knowledge, attitudes, and precautionary actions against COVID-19 among
medical students in Egypt. Journal of Infection and Public Health, 14(10), 1427-1434.

Sarzynska K, Czwojdzinski E, Kuzniarski A, Rayad S, Piwowar A, Jankowska-Polanska B.
(2022):
Medical students' knowledge about COVID-19 and evaluation of the effectiveness of the
applied preventive strategies. Arch Public Health. 2022 Apr 14;80(1):122. doi:
10.1186/s13690-022-00873-8. PMID: 35421990; PMCID: PMC9009165.

Soltan, E. M., EI-Zoghby, S. M., & Salama, H. M. (2020).
Knowledge, Risk Perception, and Preventive Behaviors Related to COVID-19 Pandemic
Among Undergraduate Medical Students in Egypt. SN Comprehensive Clinical Medicine,
2(12).

Wassif, G. O., &el Din, D. A. G. (2022).
Relationship between knowledge, attitude, and practice of COVID-19 precautionary measures
and the frequency of infection among medical students at an Egyptian University. PloS One,
17(9), e0274473.

World Health Organization (2020 a).
COVID-19 Public Health Emergency of International Concern (PHEIC) Global research and
innovation  forum.https://www.who.int/publications/m/item/covid-19-public-health-emergency-
of-international-concern-(pheic)-global-research-and-innovation-forumLast accessed
December 2024.

62



Egypt. J. of Nutrition and Health Vol.20 No.1 January (2025)

World Health Organization (2020 b).
Cleaning and disinfection of environmental surfaces in the context of COVID-19 [Online].
Available: https://apps.who.int/iris/bitstream/handle/10665/332096/WHO-2019-nCoV-
Disinfection-2020.1-eng.pdf?sequence=1&isAllowed=y [Accessed].

World Health Organization. (2021).
Global EGYPT COVID 19 [Online]. Available: https://covid19.who.int/region/emro/country/eg

World Health Organization (2023):
Learnings from COVID-19 for future respiratory pathogen pandemic preparedness:
a summary of the literature. Available at:
https://iris.who.int/bitstream/handle/10665/376201/9789240086531-eng.pdf

Yakar, B., Oztiirk Kaygusuz, T., Piringci, E., Onalan, E., Ertekin, Y. H. (2020).

Knowledge, attitude and anxiety of medical students about the current COVID-19 outbreak in
Turkey. Family Practice and Palliative Care, 5, 36—44

63



Raghda M. Mostafa et al

slad LISy il giad) A 3 ALl daalay Glal) s il jlaa g «cilalailedd pa
) 408 o<t 4ilB ol) e )

duﬁ;MY,hlqj\Lg.a\,géMgiMoiJ\
g.ihm‘au'.d\.\,\ﬁﬂ-ﬁ\

o alhl) daala hal) 4408 aatiaall Gl g dalal) Asuall acd )
0332 g daaly uhal) 408 aaiaall Gl g dalall daall and ¥

@l padld)

Alia Ges Y019 ey B eomall 35 50 J5Y (V9-2858) YoV Ui,y sS (ug b i e LIS
Jhay ¢l gole b Bl e oadlal s 133ga calladl e (AT el al () gy il s Gl el
(s 53ad) JUaE) Cali) 5 VA28 58 88 e al) cuindl Cpanla el A0E ) el a YU aiusal) ol S5 e sl
A V) Al alaeiu¥) 5 ¢ 1 9-08 58 Jsa Aadal e sleall 5 3 g 1550 alall QM ey aaiaall B
3l Aaalay alal) (Ual il slaall g olasy) 5 A8 yrall i g Al jall Cpabagl) IS 5, Jiinall & Caaas 38 1)
bl 4 L daiall Aldaill A all 038 o) ya) a5 ) 4o S dadla JOIA A ) ko) ) ol
VoY dosl Y oY) aenns e 5l 8 (ad) uaill )

I il Al Gl gen 5 Al g dsalal) Audpall i e bl FAE AS Lia
Adliaal) e laia¥) Jual sill laie e 43 Lo ai WS ¢ el ciluda JUA 4y 53 43 61y

eelaia¥) Jual gl Jila s @ jeda (%A3.0 =%V 3.)) %ALY CulS 4 jaall daws o @il Cana
%Y A jlad) dpw il 5 ((%A-%TTY) %BVYLY i) s culS Clasbeall i) jaaeS
okl Al sl Hall Al s cGuinlly Ol jlaally @) peaill 5 A8 prall cans @il (%YY) -%0EY)
Ay 4 el A o Agilean) AV 3y Adica dula) clidle Gllia CilS LS A el (il eV dball
(R=0.13, 0.167, sl (e au jlaall dpui 5 olai¥) dpnss 5l slaall A 5 A8 jaall A pnsd G5 colasy)
lelal dsn Aad) 0e Jle s s Vel S el Q3 o e a2 Ml 4l i 4adally 0.187)
eelaall el GlS e b Aala dajlaal s 48 el o dasale Boad @l of V) ) A-08 S e 48
g yra s abalaniud el calall Ul &) oS e a5 el 2 (5 ) 5 el (e 4l (A el ¢ )5
L5l shll s ol Gl gl IS Al e W aedl e s

A 5l el ) s slaall colail) i el €9 92 oS rdalidal) cilalsl)

64



