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Objectives  This study aimed to assess knowledge, attitude, and infection control 
measures related to the coronavirus disease 2019 (COVID-19) pandemic outbreak 
among Jordanian health care students. Besides, their social behavior and stress level 
regarding COVID-19 infection were assessed.
Materials and Methods  An online questionnaire was distributed to medical, 
dental, pharmacy, nursing, and applied health science students in Jordan during 
the COVID-19 outbreak quarantine in March 2020. The questionnaire comprised 
38 questions assessing demographic data, knowledge, attitude, risk perception, and 
stress level toward COVID-19. Questions regarding infection control measures and 
social behavior after the quarantine were also included.
Statistical Analysis  Independent samples t-test, one-way analysis of variance 
(ANOVA), and chi-square at a significance level of 5% were used for data analysis.
Results  A total number of 935 responses were collected. The knowledge score 
of 55.72% of participants was satisfactory and it was higher for the clinical years’ stu-
dents compared with the basic years’ students (p = 0.000) (descending order: sixth 
year > fifth year > fourth year > third year > first year > second year). Also, knowledge 
scores were significantly higher for medical and dental students than other disciplines 
(descending order: medicine, dentistry, pharmacy, nursing/applied) (p = 0.000). The 
social media (89.1%) and TV or radio (69.5%) were mainly routes through which partic-
ipants heard about COVID-19. Moderate and justifiable feelings about COVID-19 were 
found in the majority of the participants.
Conclusion  Although the majority of students showed good knowledge scores, few 
of them appeared to have a serious lack of knowledge. Therefore, proper education 
and mentoring are necessary for students before reopening the university campuses.
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Introduction
Coronaviruses (CoVs) are a large group of single-stranded 
RNA viruses with crown-like spikes on their surface.1 There 
are four main genera of CoVs: α, β, gamma, and delta.2 Most 
CoVs can cause infectious diseases in both mammals and 
vertebrates. In humans, these viruses can cause mild to lethal 
respiratory tract infections.1

CoV infections were responsible for multiple epidemic out-
breaks, started with the severe acute respiratory syndrome 
coronavirus (SARS-CoV) in 2002, and then the Middle East 
respiratory syndrome coronavirus (MERS-CoV) in 2012.3,4 The 
outbreaks of respiratory diseases were originated in animals 
before moving to humans. SARS-CoV and MERS-CoV were 
transmitted from civet cats and Arabian camels to humans, 
respectively. The current outbreak of coronavirus disease 
2019 (COVID-19, which was called initially as 2019-nCoV 
and later was termed as SARS-CoV-2) has started in Wuhan, 
Hubei Province, China after 8 years from the MERS-CoV epi-
demic outbreak and the Chinese horseshoe bats were mostly 
thought to be the origin of COVID-19 infection.3,5 COVID-19 
caused a global pneumonia outbreak and becomes a major 
challenging public health in almost all countries of the world 
and was declared as a pandemic on March 11, 2020, by the 
World Health Organization (WHO).6

Infectious disease such as CoV implies an important pub-
lic health problem facing the health systems.7 The fact that 
SARS-CoV-2 is highly contagious by respiratory droplets and 
aerosols incomparable with other viruses in the corona fam-
ily, its long incubation periods in which patients could be 
asymptomatic disease transmitters, along with no vaccine 
or antiviral treatment has been implicated yet,8-10 all these 
issues make preventive measures the most important inter-
ventions to control it.

In this global health crisis, the role of health care pro-
viders including health care students cannot be ignored. 
Health care students including medical, dental, pharmacy, 
and nursing are the first individuals who may have close 
contact with the infected people during their clinical train-
ing or their voluntary clinical roles. Moreover, they have a 
role in educating the public and increasing their awareness 
of the COVID-19 pandemic.11 However, health care students 
may lack proper knowledge or have misconceptions about 
the disease caused by false information heavily dissemi-
nated through social media. Also, they may not be aware of 
COVID-19 special infection control measures relevant to their 
study environment and clinical practice. This may result in 
increased infection transmission and could increase the stu-
dents’ stress and anxiety levels and may negatively influence 
their judgment12 and performance.13

Therefore, this study aimed to assess the knowledge, atti-
tude, and awareness among health care students toward 
COVID-19 infection, and to evaluate their stress level during 
the lockdown period and its impact on their social habits. 
The study findings could be helpful in many aspects such 
as identifying any gaps in students’ knowledge, understand 
the psychological impact of COVID-19 on students to make 
recommendations to improve their awareness and decrease 

their stress for better health and education. Of worth men-
tioning, such assessments have proven useful in raising 
awareness and education in viral outbreaks including SARS 
and MERS.11,14-16

Materials and Methods
A cross-sectional study was conducted among health care 
students in Jordan. Ethical approvals were obtained from 
the Institutional Review Board at Jordan University of 
Science and Technology (JUST) (Ref. No. 185/132/2020). A 
self-administered questionnaire using Google forms was sent 
online to Jordanian university students through WhatsApp 
and Facebook groups that are designed for distance learning 
during the COVID-19 outbreak. Moreover, the questionnaire 
link was distributed directly to students through class rep-
resentatives for all academic years. The total number of the 
study population was estimated to be around 25,000 among 
the seven Jordanian universities that teach the requested 
fields. Using the Raosoft sample size calculator, the study 
power was set at 95% with a margin of error of 5 and 50% 
as a response distribution,17 which resulted in a minimum 
sample size of 379 students. The questionnaire was distrib-
uted on March 28, 2020, and collected on April 20, 2020. 
The survey questions were developed after reviewing perti-
nent literature and the international guidelines such as the 
WHO, and the Centers for Disease Control and Prevention 
guidelines. It consisted of five sections with 38 questions 
in total. The first section reported the demographic char-
acteristics of participants including age, gender, university 
name, discipline, year of study, presence of a health care pro-
vider in the family, and any relatives or friends who suffered 
from COVID-19 infection. The following section assessed 
the students’ knowledge about the COVID-19 including 
nine questions: causes, incubation period, symptoms, trans-
mission, high-risk groups, death rate, the antibiotic use as a 
treatment, and the protection measures. The questions’ type 
in this section was closed ended, while multiple answer for-
mat was used for the other items in this section. To obtain a 
total knowledge score, each knowledge item or question was 
given a score of 1 or 0, where 0 represented a neutral “no idea” 
or incorrect answer and 1 represented a correct answer.18 The 
scores of all items were summed with a maximum total 
score of 28. The total knowledge scores were categorized into 
poor (>14), satisfactory (≥14 and <21), and good (≥21). The 
third section included 10 items, 1 item explored the source 
of COVID-19 information in a multiple-choice format and 
another 9 items assessed the participants’ attitude and risk 
perception when dealing with patients who are suspected 
of COVID-19 during and after the lockdown. The fourth sec-
tion included 10 items, 5 of them explored the participants’ 
behavior and attitudes after the COVID-19 lockdown which 
was reported on a 10-point Likert scale (from strongly dis-
agree [1] to strongly agree [10]) including avoiding crowded 
places, canceling travel plans or social events, and changing 
life habits. Furthermore, five other items assessed the stress 
level of the participants during the COVID-19 outbreak where 
they were rated on a 4-point Likert scale ranging from “not 
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at all, rarely, sometimes, and often.” Finally, the last section 
had two closed-ended questions about the preparedness of 
participants for the disease.

The questionnaire was initially designed in English, and 
then it was translated into Arabic. Three experienced review-
ers assessed the questionnaire validity before and after trans-
lation. Language proficiency was validated and assessed. A 
pilot sample (n = 40) was applied to assess the survey reli-
ability using participants who were not included in the final 
study sample. Cronbach’s alpha test was conducted for all 
participants’ behavior and stress level items19 to assess reli-
ability or internal consistency. The Cronbach’s alpha scores 
were 93 and 84%, respectively, which represent acceptable 
reliability.

The inclusion criteria for the targeted population were 
as follows: (1) undergraduate students at Jordanian univer-
sities; (2) studying in one of the following fields: medicine, 
dentistry, nursing, applied medical science, and pharmacy; 
(3) any gender; (4) aged 18 years and older; and (5) currently 
living in Jordan.

This survey was anonymous and the information pro-
vided from the participants was treated confidentially. 
Participation was voluntary and participants were free to 
discontinue answering the survey questions at any stage. 
Also, informed consent was obtained from each participant 
before answering the questionnaire questions. The data were 
entered into an IBM SPSS software for statistical analysis. The 
normality and descriptive statistics for data were checked 
and obtained. The data were simply presented by numbers, 
percentages, and frequencies. Chi-square test was used to 
assess the association between different categorical vari-
ables, while one-way ANOVA and independent sample t-test 
were used to compare the knowledge scores among differ-
ent categories of participants. A p-value of less than 0.05 was 
considered statistically significant.

Results
A total of 935 participants responded and completed the 
study questionnaire with a response rate of 81.3%. The demo-
graphics and characteristics of participants are summarized 
in ►Table  1. Most of the study participants were females 
(71.2%) and taking courses at JUST.

Regarding the cause of COVID-19, 45.9% of partici-
pants believed that COVID-19 infection is caused by CoV 2 
(SARS-CoV-2). About 15 and 10.9% believed that the infec-
tion is caused by CoV 1 (SARS-CoV-1) and CoV (MERS-CoV), 
respectively. Almost 28.2% had no idea about the cause of the 
infection. Concerning the COVID-19 incubation period, 44.1% 
believed that it ranges from 2 to 14 days, while 29.9 and 
25.2% believed that it ranges from 7 to 21 and 7 to 14 days, 
respectively. The majority of participants (84.8%) believed 
that antibiotics are not useful for the treatment of COVID-19. 
Concerning the death rate associated with COVID-19, 64% 
gave a response of 5%, 21.2% had no idea, while 12.5 and 1.8% 
believed that the death rate is 30 and 50%, respectively.

Regarding the knowledge of participants related to 
COVID-19’s symptoms, high-risk categories, and infection 

preventative measures, data are summarized in ►Table 2. 
In general, the participants showed good knowledge about 
the disease symptoms, high-risk categories, and the pre-
ventative measures that should be taken. Concerning 
personal protective equipment including goggles, masks, 
and gloves, the majority (86.1%) trusted that its use is use-
ful in the protection from suspected COVID-19 patients. 
Concerning the importance of changing both masks and 
gloves to decrease the possibility of transmitting infec-
tions between patients and health care providers, 68.8 and 
25.0% believed that it is “very important” and “important,” 
respectively. The average knowledge score of participants 
is 19.54 (±3.15). The knowledge score of 55.72% of partic-
ipants was satisfactory, 39.89% was good, and only 4.39% 

Table 1   Demographic data and characteristics of participants

N %

Gender

Male 269 28.8

Female 666 71.2

Age in y

18–20 332 35.5

21–23 462 49.4

24–26 118 12.6

27–29 15 1.6

≥30 8 0.9

University

Jordan University of Science and 
Technology

700 74.9

The University of Jordan 28 3.0

Yarmouk University 63 6.7

Other 144 15.4

Discipline

Medicine 231 24.7

Dentistry 370 39.6

Nursing and applied medical 
sciences

149 15.9

Pharmacology 185 19.8

Year of study

First y 183 19.6

Second yr 85 9.1

Third y 197 21.1

Fourth y 132 14.1

Fifth y 264 28.2

Sixth y 74 7.9

Presence of a health care provider in the family

No 513 54.9

Yes 422 45.1

Presence of a relative or a friend who suffered from COVID-19

No 874 93.5

Yes 39 4.2

Maybe 22 2.4

Abbreviation: COVID-19, coronavirus disease 2019.
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Table 2   Participants’ response to some of the knowledge 
questionnaire items

N %

Which of the following are symptoms of COVID-19?

Fever 892 95.4

Cough 832 89.0

Runny nose 280 29.9

Sore throat 598 64.0

Shortness of breath 873 93.4

Joint/muscle pain 456 48.8

Red eyes 113 12.1

Skin rash 58 6.2

Diarrhea 387 41.4

Vomiting 209 22.4

May present with no symptoms 762 81.5

Which of the following categories are at high risk of acquiring 
COVID-19 infection?

Health care providers 679 72.6

Elderly 808 86.4

Male gender 116 12.4

Children 236 25.2

People with immunodeficiency 
and chronic diseases

878 93.9

Travelers 513 54.9

Which of the following measures should be taken to prevent 
transmission from known or suspected COVID-19 patients?

Wearing a face mask in the crowd 778 83.2

Maintaining good hand hygiene 896 95.8

Avoiding contact with 
COVID-19 cases

885 94.7

Avoiding crowded places 895 95.7

Vaccination 105 11.2

Eating boiled and cooked food 297 31.8

There are no protective measures 35 3.7

Abbreviation: COVID-19, coronavirus disease 2019.

Fig. 1  Grouped bar chart illustrating the stress level of participants related to 
the COVID-19 outbreak. (A) I think about it when I do not mean to, (B) I try 
to remove it from memory, (C) I have waves of strong feelings about it, (D) I 
have trouble falling asleep because of pictures or thoughts about it that come 
to my mind, (E) I have dreams about it.

was poor. Also, a significant effect was found between the 
knowledge score and the year of study (p = 0.000), the clin-
ical years’ students were higher in knowledge score than 
the basic years’ students (descending order: sixth year 
> fifth year > fourth year > third year > first year > sec-
ond year). It also showed a significant effect between the 
knowledge score and the discipline (p = 0.000) (descend-
ing order: medicine, dentistry, pharmacy, nursing/applied 
health science).

Nearly all subjects (99.0%) trusted that educating people 
about COVID-19 is important to prevent the spread of the 
disease. Besides, most of the subjects (97.2%) believed that 
the role of health care providers in teaching others about 
COVID-19 is very important. Most of the participants (86.6%) 
were aware of whom to contact in case of unprotected 

exposure to a known or suspected COVID-19 patient. Also, 
the majority (91.8%) were aware of what to do in case of 
experiencing signs or symptoms of COVID-19 infection.

Routes through which participants heard about 
COVID-19 were mainly social media (89.1%) and TV or radio 
(69.5%). Concerning perception of COVID-19, nearly half of 
the participants (49.1%) believed that it represents a serious 
public health issue, and the other half (49.5%) believed that it 
is moderately dangerous. Only 1.4% of participants perceived 
it as a nondangerous issue; 68.1% of participants believed 
that COVID-19 infection is self-limiting and does not require 
any special treatment.

Regarding the stress level of participants related to the 
COVID-19 outbreak, ►Fig. 1 shows an illustrating summary of 
the participants’ views and feelings. Most of the participants 
showed moderate and justifiable feelings about it and only a 
few participants showed strong fears to the level of “often” 
dreaming about it (2.6%) or not being able to sleep (3.0%).

Concerning how to deal with patients who are suspected of 
COVID-19 during and after the outbreak, the majority (79.7%) 
preferred to avoid dealing with those patients. Regarding 
doing a clinical rotation in a hospital where COVID-19 patients 
are treated, 44.8% of participants agreed on that, while 39.9% 
disagreed, and 15.3% showed a neutral response. Most of the 
participants (79.5%) believed that the usual infection control 
measures and equipment should be altered after the out-
break, while 18.4% believed that no change in measures or 
equipment is required. Moreover, a significant association was 
found between “I’ll not do my clinical rotation in a hospital 
where COVID-19 patients are treated” and the year of study 
(chi-square = 87.997, df = 10, p = 0.000) and with the discipline 
chi-square = 50.373, df = 6, p = 0.000).

Regarding the attitude and behavior of participants after 
the COVID-19 outbreak, the mode value was used to repre-
sent the results (i.e., participants had to give a response by 
selecting an integer from 1 to 10, where “1” represents a 
“strongly disagree,” while “10” represents a “strongly agree” 
responses). The mode values for “avoiding crowded places,” 
“canceling traveling plans,” “changing life habits,” “cancel-
ing social events,” and “washing hands more frequently” 
were 10, 10, 10, 1, and 10, respectively.
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Discussion
Nowadays, COVID-19 pandemic is the most serious public 
health issue. It is not surprising that 98% of the students 
considered it as a moderate or very dangerous public health 
issue. Also, it is not surprising that students from JUST par-
ticipated more than others as the study took place mainly 
at JUST where the investigators work. Unfortunately, the 
correct scientific knowledge of the students regarding the 
cause of COVID-19 was relatively low (~50%); however, all 
of them still know that it is a viral disease which is more 
important to measure their attitude about it and how to 
deal with such a disease. In agreement with that, most of 
the students declared that their main source of informa-
tion about the disease was social media and TV rather than 
scientifically official Web sites. These sources have much 
contradictory news regarding the scientific knowledge of 
this disease where the students can be misled by the enor-
mous inaccurate or incorrect information. Accordingly, 
the students’ knowledge about the incubation period of 
the disease varies a lot and this was also expected given 
the contradictory findings from the various studies and 
reports worldwide.20 Similar to that, the students vary a 
lot in their knowledge about the death rates of the disease 
which differ between countries and according to many 
studies.21 However, most of the students still realize that 
no treatments are effective in facing this disease especially 
antibiotics giving the viral nature of the disease.22

On the contrary, the participants showed good knowl-
edge about the disease symptoms, high-risk categories, and 
the preventative measures that should be taken since only 
4.39% of the students were considered to have poor knowl-
edge scores. Also, they were knowledgeable about who to 
contact when they are exposed to suspected people or if 
they suffered from specific signs and symptoms that may 
be related to the disease. This is very important in dealing 
with the disease outbreaks in the future especially if life to 
universities and courses were planned to return to the cam-
puses rather than using the online teaching methods. As 
such, this small percentage still indicated that proper edu-
cation and orientation should be provided to those students 
before returning them to the university campuses espe-
cially that this disease is highly contagious23 and few stu-
dents may disrupt any preventative measures that should 
be taken. In agreement with that, almost all of the students 
believed that proper education is critical in preventing the 
spread of the disease.

Regarding the stress level of the participants related to 
the COVID-19 outbreak, most of the participants showed 
moderate and justifiable feelings about it and only a few 
participants showed strong fears to the level of dreaming 
about it or even not being able to sleep. This is expected 
because, at the beginning of the pandemic, the stress level 
was relatively high.24 Then after, and with time, Jordan took 
aggressive preventative measures against this pandemic. 
This made Jordan a very low country in terms of the num-
bers of infected people and the death rates.25 Therefore, this 
may explain the moderate stress level among Jordanian 

students. Saying so, those medical students might show 
some stigmatizing attitude toward working with COVID-19 
patients as most of them prefer not working with infected/
suspected patients or avoiding them during their daily 
teaching hospital rotations. While this is understandable as 
they are trying not to be infected; however, it may explain 
the high level of fear for some of the students. Moreover, 
students from higher years of study or with more clinically 
oriented or interactive specialties (medicine and dentistry) 
were more knowledgeable and more prone to work with 
those patients compared with the students in their first 
years of study or those with less clinically oriented special-
ties (pharmacy, nursing, and applied medical sciences).

Furthermore, most of the students agreed that some 
of their activities and habits should be changed during 
the COVID-19 pandemic. The majority agreed that they 
should avoid crowded places, cancel traveling plans, 
change life habits, and wash hands more frequently. This 
was expected given the importance of social distancing 
in protecting the people from being infected with this 
virus.26 However, the majority did not agree on cancel-
ing social events. This is also expected in the Middle 
Eastern cultures (including Jordan), where participating 
in social events especially family events is critical and 
very important.

Finally, it is important to highlight some of the limitations 
of this study. For instance, even though we might be suc-
ceeded in recruiting a representative sample, the question-
naire was not distributed to all targeted students. Also, we 
used an online questionnaire and not face-to-face interviews 
which made it difficult to assess the exact feelings and fears 
of the students.

Conclusion
Although most of the students showed good knowledge 
scores, positive attitudes, and reasonable stress related to the 
COVID-19 pandemic, few of them appeared to have a serious 
lack of knowledge. Therefore, proper education and mentor-
ing are necessary for students before reopening the univer-
sity campuses.
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