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Abstract

Coronavirus disease- 2019 (COVID-19) is an emerging contagious infectious disease. Itis
pandemic and has affected more than 21 million people and resulted in more than 750,000
deaths worldwide (https://www.worldometers.info/coronavirus/#countries; 14/08/20). Our
research group initiated a study to ascertain the knowledge, attitude and practices (KAP) of
Jordanians toward COVID-19 prior to any initial case report in Jordan. This project was
underway when the first Jordanian case was reported. We extended our study to identify how
case reporting would alter public KAP towards COVID-19. This cross-sectional study ran-
domly selected and recruited 2104 Jordanian adults. A four-section questionnaire was
devised to address the sociodemographic characteristics of the subjects and their KAP
toward COVID-19. The mean knowledge score for the study population was 15.9 + 2.2 (out
of the 20 knowledge questions), with 60.9% of the participants having good knowledge about
COVID-19. Participants’ practices to prevent transmission of COVID-19 were adequate in
more than 60% of participants. Most participants had positive attitudes regarding their role in
preventing COVID-19 and many of the participants’ attitudes and practices changed to more
appropriate ones after reporting the first case of COVID-19 in Jordan. The percentage of par-
ticipants who trust the government in confronting COVID-19 increased significantly (p value
<0.001). However, one alarming and unexpected finding was that the prevention practice
score of participants working in the medical field was similar to those from the general popula-
tion. This may necessitate stricter training and guidelines for this group who will be in the
frontline in combating the disease. Impact of this study: The data generated from this study
shows that when cases of disease were reported, the public’s attitudes and practices
improved in many aspects, and that confidence in the government to contain the disease
was boosted. We believe that this study is important in allowing other, international govern-
ments to develop an understanding of public KAP during pandemic disease outbreaks.
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Introduction

Coronavirus disease (COVID-19) is a contagious infectious disease caused by a novel Corona-
virus 2019-nCoV, also known as Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2) [1, 2]. This virus has not been previously identified in humans, and was first discov-
ered in Wuhan, China, in December 2019. The SARS-CoV-2 primarily has been shown to
attack the human respiratory system, causing symptoms ranging from mild flu-like symptoms
to severe damage to the respiratory system (and sometimes other organs), and death [3].
Elderly people and those with chronic medical conditions are the most vulnerable to the com-
plications of COVID-19 [2, 4]. COVID-19 has disseminated rapidly to all continents in a short
time, with an exponential rate of incidence [5, 6]. Due to this high rate of transmission and dis-
ease incidence, the World Health Organization (WHO) declared COVID-19 a global pan-
demic that presents a major threat to the humanity on 11™ March 2020 [4]. To date (https://
www.worldometers.info/coronavirus/#countries; 14/08/20), it has occurred in more than 213
countries with a total number of confirmed cases that surpassed 21,100,000, with more than
750,000 deaths. Currently, there is no specific effective treatment or vaccine available for
COVID-19. Many ongoing clinical trials are investigating the effect of different suggested
medications including anti-viral drugs [7] and vaccines. At the time of writing, several candi-
date vaccines are completing Phase 3 trials and it is hoped that a viable vaccine may be avail-
able before the end of 2020 [8]. Therefore, the only current way to avoid the disease is to
prevent the virus transmission. The whole regarding virus transmission is so far not complete
and the information about COVID-19 is constantly evolving. It has been indicated that
COVID-19 is transmitted directly by close contact (within 1 meter) with an infected person
through respiratory droplets (>5-10 pm) and also through touching the surfaces contami-
nated with infected droplets [9]. This is reflected in the WHO recommendations for viral
transmission, which include self-hygiene, physical distancing of at least 1 meter from infected
patients, avoiding crowded places, covering mouth and nose when coughing or sneezing,
intensive and regular washing of hands with alcohol based hand rub or with soap and water
for at least 20 seconds, maintaining a good ventilation for homes and indoor settings and the
appropriate use of masks in public places and public transport [10].

Jordan is a developing country in the Middle East with a population of approximately 10
million. In the last few years the country has seen a massive influx of more than a million
Syrian refugees, which comprises along with other refugees (eg: Palestinian, Iraqi, and oth-
ers), around one third of the population (approximately 3,000,000 refugees) [11]. In a coun-
try with limited resources, this has placed large constraints on the national infrastructure
and on the health sector in particular [12, 13]. Governmental understanding of these
demands on resources, especially in the healthcare sector, led them to adopt strict control
measures on the international occurrence of COVID-19 cases. These measures were esca-
lated according to the degree of spread of the disease in neighboring countries and around
the world. The measures were implemented even before reporting any cases in the country.
The immediate measures were (i) closing schools and universities, (ii) compulsory
quarantining of all incoming international passengers in hotels, (iii) general self-quarantine
of the population, and (iv) the partial closure of land and sea borders and resultant closure
of all the borders including airports [14, 15]. During this period, the Jordanian Ministry of
Health (MOH) used the media to educate the public about the disease, its mode of transmis-
sion, the importance of social distancing, washing hands, using disinfectants, home hygiene
and advising people to avoid any gatherings (including the closure of all mosques and
churches).

PLOS ONE | https://doi.org/10.1371/journal.pone.0240780 October 15, 2020 2/17


https://www.worldometers.info/coronavirus/#countries
https://www.worldometers.info/coronavirus/#countries
https://doi.org/10.1371/journal.pone.0240780

PLOS ONE

A comparison of KAP towards COVID-19 before and after case reporting in Jordan

After reporting 70 cases which were all isolated in dedicated hospitals, the Jordanian Gov-
ernment applied a nationwide lockdown and activated the Defense Law, which allows the
army and police to ensure the adherence of public to the curfew [16].

Under these circumstances, where public health is threatened by the pandemic and since
the people’s attitudes and practices play a crucial role in limiting or spreading the disease in
their community, evaluating the knowledge, attitude, and practice (KAP) of the general public
towards the COVID-19 is crucial. Therefore, the initial aim of this study was to evaluate the
overall knowledge, attitude and practices (KAP) of Jordanian citizens to the ongoing interna-
tional situation regarding the emergence and pandemic nature of COVID-19. However, we
were lucky that our study was almost complete when the first case of the disease was reported
in Jordan. Hence, we rapidly adapted our study in order to engage more participants and to
evaluate how this reported case altered the KAP of Jordanian citizens. The aim of this report is
to aid decision makers in their understanding of the public knowledge and awareness of the
disease, the attitudes of the public and their practices to take necessary measures to prevent
disease spread.

Materials and methods
Study design and data collection

This was a cross-sectional study conducted during the early days of COVID-19 pandemic of
2019 and 2020 and over the period from 12" February to 19" March 2020. When the study
started there were no reported cases in Jordan. During the study, the first COVID-19 case was
reported in Jordan, which encouraged the authors to extend the study and include more par-
ticipants in order to identify how case reporting would alter the public KAP towards COVID-
19. The study targeted adult resident Jordanian nationals. It was a questionnaire based and
self-selection study. The Institutional Review Board (IRB) at the Deanship of Scientific
Research, The University of Jordan, approved the study protocol and the questionnaire (IRB
28/2020).

The questionnaire was developed based on extensive literature review [3, 17-20]. It con-
sisted of four main sections; (a) demographic and general characteristics of the participants,
(b) participants knowledge regarding COVID-19, its mode of transmission, and its preventa-
tive measures (20 questions), (c) participants’ attitudes towards COVID-19 and its preventa-
tive measures (13 questions), and (d) participants’ practices towards prevention of COVID-19
transmission (6 questions). The questionnaire content was translated from English into Arabic
and then critically revised and face-validated by several academic colleagues. Since the Jorda-
nian general public knows COVID-19 as “coronavirus disease”, this term was used in the ques-
tionnaire. Amendments were made according to the notes and comments received after
piloting to a sample of 50 adults chosen from the friends, neighbors and coworkers of the
authors. The questionnaire was then developed as a Google form and disseminated to partici-
pants via mobile applications, eg: WhatsApp [21, 22]. Snow ball sampling technique was used
to distribute the Google form and enroll participants [22, 23]. The link to the Google form was
sent to the contact lists of the authors, in addition to neighbors, friends, relatives, coworkers of
all levels and departments, friends of friends, different WhatsApp groups, who were also asked
to complete the form and to disseminate it to all the people they know in Jordan. This method
of disseminating the questionnaire was selected in view of the need to reduce direct contact
with participants under the pandemic situation. Participants were asked not to identify them-
selves in any fashion. Also they were informed that completing the questionnaire and return-
ing it were considered as a formal consent to participate in the study since the participant can,
at any moment, stop answering questions or choose not to “submit” the final form.
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Study sample size

A minimum sample of 1050 adults aged 18 and older was estimated based on the following

equation [24]: N = PQ(Z;%Z”)_, where N is the sample size, Zo: type one error = 1.96 when

o, = 5%; Zp: type two error = 1.28 when B = 10%; Q = 1-P: expected non-prevalence;
P = proportion in the population possessing the characteristic of interest (based on the esti-
mate that 50% of the respondents knew general information about COVID-19, its routes of
transmission and the main preventative measures), d = one-half of the desired interval of con-
fidence, in this study d = 5%.

Accordingly, by filling in the equation, N = 0.5x0.5 (1.96+1.28)%/ 0.05> = 1049.76.

Statistical analysis

Statistical analysis was performed using SPSS version 20.0 (SPSS Inc., Chicago, IL). Descriptive
statistics were used to describe demographic characteristics of participants. Categorical vari-
ables were presented as valid percentages to account for missing data with their frequencies,
while continuous variables were presented as mean with standard deviation (SD).

Two scores were calculated for the participants: knowledge about COVID-19 and its pre-
ventative measures, and participants’ practices towards preventing transmission of COVID-
19.

Participants’ knowledge scores were evaluated using the number of correct questions they
answered out of 20 COVID-19 knowledge questions. In order to calculate the knowledge
score, correct answers were assigned a score of one, while wrong or “I don’t know” answers
were assigned a score of zero. Participants were considered adequately knowledgeable if their
knowledge score, for all knowledge questions, was higher than or equal to the sample median
of the knowledge score.

Internal consistency of the knowledge questions was tested using Cronbach alpha coeffi-
cient as a reliability test. The results showed that the Cronbach alpha for knowledge (20 items)
was 0.7. Cronbach alpha within the range 0.6 to 0.7 is considered adequate and reliable [25].

Similarly, participants practice towards preventing transmission of COVID-19 score was
calculated by assigning a score of one for appropriate practices, while inappropriate practices
were assigned a score of zero. The maximum value of practice score is six based on the total
number of correct practice items. Participants’ knowledge, attitudes and practices were com-
pared before and after the reporting of the first confirmed case of coronavirus in Jordan which
was documented on 2™ March 2020. By default, ‘Google forms’ identifies the date and time of
each participant’s response which enabled us to sort the responses submitted into those made
before and after case reporting. Chi-square test was used for these comparisons. Parametric
tests including independent sample t-test and one way ANOVA test were used to test the dif-
ferences among the variables that affect both knowledge and practice scores (bivariate analysis)
as specified in the results section (data were first tested for normality using Kolmogorov-Smir-
nov (K-S) test and for homogeneity of variances using Levene’s test). In addition, independent
sample t-test was used to test the differences in the scores between the two groups (before and
after case reporting).

All hypothesis testing was two-sided. A P-value of < 0.05 was considered significant.

Results
Sociodemographic characteristics of participants

The total number of participants recruited in the study was 2104. 832 participants were
recruited before case reporting and 1272 participants were recruited after case reporting. More
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Table 1. Sociodemographic characteristics of all participants (n = 2104) including those participated before case reporting and after case reporting.

Variables ‘ All participants (n = 2104) % (n) Before (n = 832) % (n) After (n=1272) % (n)
Age group (years)
18-25 30.9 (651) 28.4 (236) 32.6 (415)
26-35 31.8 (670) 28.1(234) 34.3 (436)
36-45 18.8 (395) 24.0 (200) 15.3 (195)
46-55 11.6 (244) 13.6 (113) 10.3 (131)
>55 6.8 (144) 5.9 (49) 7.5 (95)
Gender
Male 24.6 (518) 24.2 (201) 24.9 (317)
Female 75.4 (1586) 75.8 (631) 75.1 (955)
Marital status
Married 54.8 (1152) 58.3 (485) 52.4 (667)
Single 42.5 (894) 38.8 (323) 449 (571)
Others 2.8 (58) 2.9 (24) 2.7 (34)
Educational level
Post graduate 16.4 (346) 20.4(170) 13.8 (176)
University level 65.2 (1371) 64.7 (538) 65.5 (833)
Diploma 8.7 (184) 8.8 (73) 8.7 (111)
12 years or less 9.6 (203) 6.1 (51) 11.9 (152)
Employment status
Working 54.6 (1149) 57.0 (474) 53.1 (675)
Not working 25.8 (543) 19.7 (164) 29.8 (379)
Retired 6.1 (128) 5.9 (49) 6.2 (79)
Student 13.5 (284) 17.4 (145) 10.9 (139)
Education in the health or medical field (yes) 43.6 (917) 49.5 (412) 39.7 (505)
Medical field specialty
Medicine or dentistry 5.4 (113) 14.8 (72) 6.2 (41)
Pharmacy 24.2 (510) 34.8 (170) 51.8 (340)
Nursing 5.0 (106) 15.4 (75) 4.7 (31)
Medical labs 2.4 (51) 5.1 (25) 4.0 (26)
Others 17.3 (364) 29.9 (146) 33.2(218)
Work in the medical field (yes) 33.7 (710) 34.6 (288) 33.2 (422)

https://doi.org/10.1371/journal.pone.0240780.t001

than 50% of participants were in the age group of 18-35 (62.7%, n = 1321). Females accounted
for 75.4% (n = 1586) of the study population. More than 75% of participants had a university
or postgraduate degree (81.6%, n = 1717), and 43-6%, (n = 917) had education in the medical
field. Since the cohort participating in the study after case reporting differed from those partic-
ipating before case reporting, there were variations in the sociodemographic data of the two
groups (p< 0.05, Chi square) except for gender and working in the medical field which were
similar (p>0.05). Participants’ sociodemographic characteristics are presented in Table 1.

Knowledge about COVID-19

The mean knowledge score for the whole study population was 15.9 + 2.2 (out of the 20 knowl-
edge questions), with 60.9% (n = 1281) of the participants having a score equal to or higher
than the median (16.0) and consequently were considered to have adequate knowledge about
COVID-19. Only 2.4% (n = 51) of the participants were able to correctly answer all of the 20
knowledge questions and 8% (n = 168) of participants were able to correctly answer 19
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Table 2. Participants’ Knowledge regarding COVID-19, its mode of transmission, and its preventative measures.

Question Total number Before After P value
(n=2104) (n=832) (n=1272)
Correctly answered % (n)

Definition, signs and symptoms, risk groups and complications [mean score + SD] [5.3+1.2] [5.1 £1.2] [5.5 £1.2] <0.005
Coronavirus is a new virus that first appeared in Japan 2019. * 59.2 (1246) 55.2 (459) 61.9 (787) 0.009
Coronavirus mainly affects the respiratory system. 93.9 (1976) 93.4 (777) 94.3 (1199) 0.039
Coronaviruses are zoonotic, meaning they are transmitted between animals and people. 71.1 (1496) 81.5 (678) 64.3 (818) <0.005
Symptoms of COVID-19 infection include runny nose, headache, cough, sore throat, fever, 91.6 (1927) 94.2 (784) 89.9 (1143) <0.005

shortness of breath and general feeling of being unwell.

Complications of coronavirus affect all individuals equally regardless of their health status. * 83.8 (1764) 76.7 (638) 88.5 (1126) <0.005

Death from coronavirus infection is a very common complication.* 44.2 (929) 19.2 (160) 60.5 (769) <0.005

People with cardiopulmonary disease, people with weakened immune systems, infants, pregnant 89.4 (1881) 84.9 (706) 92.4 (1175) <0.005
ladies and older adults are at increased risk of infection.

Mode of transmission T [mean score + SD] [3.2+0.8] [3.2+0.7] [3.3+0.8] 0.037
Respiratory droplets by coughing and sneezing, close personal contact, such as touching or shaking | 83.3 (1752) 92.9(773) 77.0 (979) <0.005

hands.

Sexual contact. * 82.9 (1745) 83.1 (691) 82.9 (1054) 0.909

Blood transfusion. * 75.4 (1586) 71.5 (595) 77.9 (991) 0.001

Touching an object or surface with the virus on it, then touching your mouth, nose, or eyes before | 81.7 (1720) 71.6 (596) 88.4 (1124) <0.005
washing your hands.

Prevention of transmission and treatmentf [mean score + SD] [7.4+1.1] [6.9 £1.1] [7.6 £1.1] <0.005
Influenza vaccines may protect you against human coronavirus infection.* 60.2 (1266) 55.2 (459) 63.4 (807) <0.005
Currently, there is specific treatment for illnesses caused by the new coronaviruses.* 64.6 (1359) 65.1 (542) 64.2 (817) 0.682
Frequently clean hands by using alcohol-based hand rub or soap and water. 97.3 (2047) 95.0 (790) 98.8 (1257) <0.005
Avoid touching your eyes, nose, or mouth with unwashed hands. 96.2 (2023) 92.9 (773) 98.3 (1250) <0.005
When coughing and sneezing cover mouth and nose with flexed elbow or tissue—throw tissue 97.1 (2044) 95.9 (798) 98.0 (1246) 0.007

away immediately and wash hands.

Avoid close contact with people who are sick 98.6 (2074) 98.4 (819) 98.7 (1255) 0.092

Avoid spitting in public. 95.2 (2003) 92.3 (768) 97.1 (1235) <0.005

If you have fever, cough and difficulty breathing seek medical care early and share previous travel | 98.2 (2066) 97.8 (814) 98.4 (1252) 0.136
history with your health care provider. #

Use a facemask every day to protect yourself.*¥ 18.3 (385) 2.6 (22) 28.5 (363) <0.005

Knowledge score [mean score + SD] [15.9 +2.2] [15.2 £2.2] [16.3 £2.1] <0.005

* The correct answer for the question is “NO”.

T Participants were asked to choose answers as many as applies.

* At the early days of the pandemic, part of the diagnosis relied on the travel history of the patient, specifically if returning from epicenters of the pandemic.

¥At the early days of the pandemic, WHO, CDC and MOH recommendations were to use facemasks by patients only and not the public, to spare the facemasks for the
medical workers.

https://doi.org/10.1371/journal.pone.0240780.t002

questions. In addition, 17% (n = 357) of participants knew the general information related to
the COVID-19, its symptoms and the highest risk group. However, more than 50% of the
study population incorrectly thought that death is a common complication of COVID-19
(44.2%, n = 929) (Table 2).

Regarding COVID-19 transmission, a major gap of knowledge regarding routes of
COVID-19 transmission was identified where only 2.3% (n = 49) of the population correctly
recognized all the routes of COVID-19 transmission.

Considering COVID-19 preventative measures, more than half of the participants were
able to identify the main preventative measures. However, only 18.3% (n = 385) of them knew
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that a facemask should not be used daily as a preventative measure for COVID-19 transmis-
sion (which was a recommendation by WHO and MOH at the early days of the pandemic).

In general, the mean knowledge scores of participants improved after case reporting (when
compared with those exhibited before case reporting) in the three areas studied: Definition,
signs and symptoms, risk groups and complications (mean score 5.5 +1.2 vs 5.1 £1.2,
p<0.005); Mode of transmission (mean score 3.3 + 0.8 vs 3.2 + 0.7, p = 0.037) and Prevention
of transmission and treatment (mean score 7.6 = 1.1 vs 6.9 + 1.1, p<0.005). Accordingly, the
total knowledge score was improved from 15.2 + 2.2 before case reporting to 16.3 + 2.1 after
case reporting (p value <0.001, independent sample t-test) (Table 2). The detailed frequencies
for individual questions are presented in Table 2.

Sources of information about COVID-19 infection

The most common source of participants’ information about COVID-19 was social media,
such as Facebook, twitter or others (64.3%, n = 1353), followed by internet searching such as
Google (59.4%, n = 1249), and television (49-7%, n = 1046). A much lower proportion of
respondents relied on newspapers (37.3%, n = 784), friends (29.3%, n = 616), brochures
(20.2%, n = 426) or physicians’ offices (6.6%, n = 138) to get information. A significantly
higher knowledge score (p-value < 0.001) was associated with using internet search

(score = 16.4) as sources of information (P-value < 0.001; independent sample t-test), while
other sources were not associated with significantly higher knowledge score.

Participants’ attitudes towards COVID-19 and its preventative measures

Most participants had positive attitudes regarding their role in preventing COVID-19. In par-
ticular, 67.2% of participants thought that they could protect themselves against COVID-19
and 88.7% of them thought that following advised preventative measures would be effective.
However, more than 50% of participants didn’t trust the Jordanian Ministry of Health’s
(MOH) approach to confronting COVID-19 (57.6%, n = 1211) or the information provided
by Governmental authorities about the exact number of cases (66.1%, n = 2091). Similarly,
more than half of participants believed that the occurrence of coronavirus was related to inter-
national tension and trade wars (57.9%, n = 1219) and 49.7% (n = 1046) of participants
believed that the recent coronavirus was created in a laboratory and was not naturally occur-
ring. On the other hand, most participants were either unsure or didn’t believe that herbal
remedies (71.7%, n = 1508) or antibiotics (85.9%, n = 1808) were effective in treating or pre-
venting COVID-109.

Interestingly, many of the participants’ attitudes had changed after reporting the first Jorda-
nian case of COVID-19 (2™ March 2020). Most importantly, the percentage of participants
who believe that COVID-19 was a serious and life threating infection dropped significantly
from 81.6% to 52.6% (p value < 0.001; Table 3). On the other hand, the proportion of partici-
pants who trusted MOH in confronting COVID-19 increased significantly from 35.9% to
46.7% (p value<0.001). Similarly, the percentage of participants who thought that they could
protect themselves against infection with COVID-19 (59.3% vs.72.3%, p value <0.005) and
those who thought that treatment approaches were effective also increased significantly (from
31.0% to 42.7%, p value = 0.009).

Participants’ practices to prevent transmission of COVID-19

The mean practice score of all the participants was 3.95 + 1.7 (out of the 6 practice questions)
with 66.7% (n = 1403) of the participants having a score equal to or higher than 4 and conse-
quently were considered as having adequate practices to prevent spread of COVID-19.
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Table 3. Attitudes of participants towards COVID-19 before and after reporting cases in Jordan 2! March 2020.

Participants attitudes Overall participants Before After p-
(n=2104) (n=832) (n=1272) value*
% (n)

Think that COVID-19 is a serious and life threating infection. 64.9 (1366) 81.6 (679) 52.6 (669) <0.001
Think that you can protect yourself against infection with COVID-19. 67.2 (1413) 59.3 (493) 72.3 (920) <0.001
Think that following the preventative measures are effective. 88.7 (1866) 86.2 (717) 90.3 (1149) 0.009
Think that treatment approaches are effective 38.1(801) 31.0 (258) 42.7 (543) <0.001
Trust MOH in Jordan in confronting COVID-19 42.4 (893) 35.9 (299) 46.7 (594) <0.001
Think that governmental authorities provide individuals with trusted information about 33.9(713) 32.0 (266) 35.1(447) 0.28
coronavirus (for example information related to the number of infected individuals in Jordan)
Will buy the vaccine if it was provided for COVID-19. 57.5(1210) 56.0 (466) 58.5 (744) 0.343
Will accept to take the vaccine if it was offered for free by the government. 66-1 (1391) 633 (527) 67-9 (864) 0.084
Think that the recent coronavirus was created in a lab and not naturally occurring 49.7 (1046) 46.9 (390) 51.7 (658) 0.105
Think that the time of coronavirus appearance is related to international tension and trade wars 57.9 (1219) 57.1 (475) 58.5 (744) 0.733
Think that herbal remedies (for example star anise, garlic etc) are effective in treating or 28.3 (596) 26.1(217) 29.8 (379) 0.167
preventing coronavirus infection
Think that antibiotics are effective in treating or preventing coronavirus infection 14.1 (296) 14.2 (118) 14.0 (178) 0.256
If you or one of your family members developed fever, what will you do

Visit emergency department immediately 34.2 (719) 34.7 (289) 33.8 (430) 0.026

Visit a physician immediately 4.8 (101) 6.4 (53) 3.8 (48)

Take an antipyretic 4.8 (100) 5.5 (46) 4.3 (54)

Keep monitoring and if symptoms worsen, visit a physician or emergency department 54.8 (1153) 52.0 (433) 56.6 (720)

No action 1.5 (31) 1.3 (11) 1.6 (20)

* p values were calculated by Chi-Square test

https://doi.org/10.1371/journal.pone.0240780.t003

Respondents’ practices are presented in Table 4. Participants’ practices to prevent transmission
of COVID-19 in terms of avoiding hand shaking, hugging, kissing and crowded areas, and
using disinfectants were appropriate in more than 60% of participants. Interestingly, all these
practices have increased significantly after reporting the first case of COVID-19. On the other
hand, the proportion of participants wearing facemasks and avoiding the purchase of Chinese

Table 4. Participants’ practices that were changed after reporting cases of COVID-19 in Jordan, 2" March 2020.

Question Total participants ‘ Before | After P value
% (n)

Avoid shaking hand with others 64.6 (1353) 49.6 (410) | 74.5(943) | <0.001

Avoid hugging/kissing others 80.0 (1676) 67.4 (557) | 882 <0.001
(1119)

Avoid crowded areas 84.4 (1764) 77.8 (644) | 88.7 <0.001
(1120)

Wear facemask when getting outside * 39.2 (822) 45,9 (380) |34.8(442) | <0.001

Increase in the use of disinfectants like Dettol®™, Hypex®™, HiGeen® to clean and disinfect objects and 81.9 (1712) 71.4 (590) | 88.7 <0.001

surfaces (1122)

Avoid purchasing goods of Chinese origint [26, 27] 47.1 (986) 54.8 (452) | 42.2(534) | <0.001

Practice score [mean score + SD] [3.95 +1.7] [3.65+1.9] | [4.2+1.4] | <0.001

* At the early days of the study, WHO, CDC and MOH recommendations were to use facemasks by patients only, to spare the facemask for the medical worker.
* At the time of commencing the study, China was the epicenter of the disease.

https://doi.org/10.1371/journal.pone.0240780.t004
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goods have decreased significantly from 45.9% to 34.8% and from 54.8% to 42.2% respectively
(p value < 0.001; Table 4). Overall, the observed practice score improved significantly when
compared between respondents before case reporting and after case reporting (3.65 £ 1.9 vs.
4.2 + 1.4 respectively, p value < 0.001, independent sample t-test; Table 4).

Factors affecting participants’ knowledge and practices towards COVID-19
and its preventative measures

Factors affecting participants’ knowledge and practice towards preventing COVID-19 were
determined by bivariate analysis. Overall participants’ knowledge and practice scores were
associated with age, educational level and education in health or medical field. In addition,
participants’ knowledge score was associated with gender and work in the medical field. Par-
ticipants’ practice score was also associated with marital status. For each sociodemographic
characteristic, the calculated knowledge score (Table 5) or practice score (Table 6) was
improved after case reporting when compared to the value before case reporting. Detailed
results are shown in Tables 5 and 6.

Discussion

Since the WHO declaration of COVID-19 as a public health emergency on 30" January 2020,
health authorities around the world, led by WHO, have initiated huge campaigns to increase
the awareness of the people toward the disease and to disseminate the appropriate practices to
prevent its transmission [4]. As a member of these authorities, the MOH in Jordan started sim-
ilar campaigns relying on different forms of media. The first case in Jordan was reported on
2™ March 2020 for a citizen returning from Italy [28]. Our study commenced by distributing
the questionnaires on 17 February before the reporting of the first case of COVID-19 in Jor-
dan, and the questionnaire process ended on 19" March. By that time, the measures taken by
the country included closure of schools and universities, quarantining thousands of incoming
air passengers in hotels, and prohibiting any kind of social gathering (including the closure of
all mosques and churches). During that period, the number of cases reported increased to 52
without fatality. This gave our team an opportunity to compare the change in knowledge, atti-
tudes and practices of Jordanians towards COVID-19 before and after the reporting cases of
COVID-19 illness.

The sample population of this study (2104 participants) was largely well educated with
females predominating. The observed skew in the sample toward females and well educated
participants has also been seen in previous studies in Jordan [29-32]. In addition, the vast
majority of participants were below the age of 55 years, which is representative of the generally
younger population of Jordan, where at the end of 2019 the estimated proportion of popula-
tion below 55 years was around 92% [33]. The overall knowledge of the respondents was gen-
erally adequate (total knowledge score 15.9 out of 20). They exhibited excellent knowledge of
the organs targeted by the virus, its nature as a zoonotic disease, and its signs and symptoms.
However, the respondents had an exaggerated idea about the expected death rate of the disease
where more than 55% considered death to be a very common outcome. This idea could have
been drawn in their minds due to the effect of media focus on death rates and novel cases,
rather than recovered cases [34, 35], thus, giving the audience or readers the impression that
this disease is highly fatal.

The respondents were well aware of the most common routes of the disease transmission,
such as close contact, respiratory droplets or touching contaminated surfaces.

The vast majority of participants (> 90%) had an excellent knowledge about the required
measures to prevent the disease. However, the more scientific questions related to the role of
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Table 5. Factors affecting participants’ knowledge towards COVID-19 and its preventative measures.

Overall participants’ knowledge P value Participants’ knowledge scores Participants’ knowledge scores P value*
scores towards coronavirus and its | within before documentation of the first |after documentation of the first between
preventative measures # group COVID case# COVID case# groups
Mean + SD P value Mean + SD Mean + SD P value
Age group
18-25 16.0+2.3 0.035" 15.1 2.4 16.1 2.2 <0.005
26-35 16.3+2.3 15.5 £2.1 16.4 £2.2 <0.005
36-45 15.9+2.0 15.1 £2.0 16.4 1.9 <0.005
46-55 15.9+2.2 15.0 £2.2 16.4 2.0 <0.005
>55 16.0+£2.3 15.2 2.3 16.2 £2.3 0.018
Gender
Male 15.8+2.5 0.003" 14.9+2.7 16.0 +2.4 <0.005
Female 16.1+2.1 15.3 £2.0 16.4 2.0 <0.005
Marital status
Married 16.0£2.1 0.683" 15.2 +2.1 16.4 £2.1 <0.005
Single 16.1+2.3 15.2 £2.1 16.4 £2.1 <0.005
Others 16.1+2.1 15.7 £2.2 16.1 £2.1 0.444
Educational level
Post graduate 16.2+2.4 <0.001" | 15.3+2.4 16.8 +2.2 <0.005
University level 16.2+2.2 15.4 £2.2 16.5 +2.1 <0.005
Diploma 15.4%2.0 14.7 £1.9 15.5 2.0 0.008
12 years or less 15.3+2.1 14.2 +2.1 154 +2.2 0.001
Education in
health or medical
field
Yes 16.8+1.8 <0.001* 6.0 £1.8 17.1 £1.8 <0.005
No 15.5+2.3 14.5 +2.4 15.8 £2.1 <0.005
Work in medical
field
Yes 16.8£1.9 <0.001* 14.5 +2.4 15.8 +2.2 <0.005
No 15.7+2.3 14.8 £2.2 16.0 2.2 <0.005

*p values were calculated using independent sample t test,

T p values were calculated by one way ANOVA,

* the maximum value of this score is 20.

https://doi.org/10.1371/journal.pone.0240780.t005

influenza vaccine in protecting from COVID-19 or the one related to use of a specific drug to
treat the illness were correctly answered by only around two thirds the participants. The partic-
ipants’ knowledge was gained through multiple sources of information. The electronic sources
such as social media (64%) and internet (59%) were the top sources followed by television
(50%). These results suggest that in this era, where electronic media sources are predominate
at the expense of more traditional media sources, health authorities should focus their health-
related campaigns on electronic media and they should consider adding social media plat-
forms to their public communication tools, in order to reach the vast majority of population
[36-39]. It is noteworthy that people who obtained their information from internet searches
had significantly higher knowledge scores than those using other sources. This is probably due
to the fact that people who were keen to get more information about the disease actively sought
this information from the internet. However, those relying on social media, such as Facebook,
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Table 6. Factors affecting participants’ practices towards COVID-19 and its preventative measures.

Overall participants practice scores | P value Participants’ practice scores before | Participants’ practice scores after | P value*
towards coronavirus and its within documentation of the first COVID | documentation of the first between
preventative measures # group case# COVID case# groups
Mean + SD Mean + SD Mean + SD
Age group
18-25 3.8+1.8 <0.001" 3.4 £2.0 4.0 £1.6 <0.005
26-35 3.9+1.7 3.4 £2.1 4.1+1.4 <0.005
36-45 4.1+1.6 4.0 £1.8 4.3 +1.4 0.083
46-55 4.1+1.7 3.9+1.9 4.3 +1.4 0.062
>55 4.5+1.4 4.5 +1.6 4.4 +1.3 0.686
Gender
Male 3.9£1.7 0.345* 3.6 £2.0 4.1 £1.5 0.002
Female 4.0+1.7 3.7 £2.0 4.2 +1.4 <0.005
Marital status
Married 4.1+1.7 0.001" 39+1.9 42+1.4 0.003
Single 3.8+1.7 33x21 4115 <0.005
Others 4.1£1.5 3.7+17 44+1.2 0.117
Educational level
Post graduate 3.9+1.7 <0.0017 |3.7+1.9 4.2 +1.3 0.005
University level 3.9+1.7 3.6 +2.0 4.0 £1.5 <0.005
Diploma 4.4+1.5 4.3 £1.8 4.5 +1.3 0.276
12 years or less 4.3+1.7 3.6 1.9 4.5 +1.5 0.003
Education in health
or medical field
Yes 3.8+1.7 0.001* 3.5%1.9 4.1 +1.3 <0.005
No 4.1+1.7 3.8 +2.0 4.2 £1.5 <0.005
Work in medical
field
Yes 3.9+1.6 0.110* 3.5+1.9 4.1 +1.3 <0.005
No 3.9+1.7 3.7 £2.0 4.2 1.5 <0.005

*“p values were calculated using independent sample t test,
" p values were calculated by one way ANOVA,

# . . .
the maximum value of this score is 6.

https://doi.org/10.1371/journal.pone.0240780.t006

twitter and WhatsApp may have received inaccurate information since social media platforms
often lack fact-checking and editorial control [40, 41].

When investigating the knowledge of the participants the major factors were; the educa-
tional level, education background, and the field of work (P value within group <0.005 for
each) (Table 5). This was anticipated and is in line with previous studies that compare the
knowledge of the general population about a specific health-related issue with those of higher
levels of education or with a health-related backgrounds [42, 43]. The latter would have much
better knowledge. Comparing the mean knowledge scores of the respondents before and after
case reporting (Table 2), showed an improvement in the respondents’ knowledge after case
reporting (P value between groups <0.05, independent sample t-test). We are aware that dif-
ferences in the population characteristics before and after case reporting might contribute to
observed changes in the knowledge score. However, statistical analysis of the factors affecting
participants’ knowledge (Table 5) exhibits that the observed improvement in the knowledge
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was significant in all the classes of each characteristic (age, gender, marital status, etc, P value
between groups <0.05), indicating a palpable effect of case reporting on the participants’
knowledge. Apparently, people become more interested in learning about a disease when it is
seen to be proximal to their vicinity as has been seen in other similar situations [18]. This sug-
gests the importance of pursuing health campaigns and associated recommendations when
case reporting of any outbreak or epidemic commences in a country, as the public seems to
become more receptive to that additional information.

A significant change in the attitudes of participants in many aspects was noticed after
reporting cases of COVID-19 illnesses in Jordan. Unexpectedly, the participants seemed to
become more optimistic and comfortable after the reporting of cases of COVID-19. This opti-
mism appeared in their perception to the severity of disease as a life threatening one, the effec-
tiveness of preventative measures, their ability to protect themselves, the effectiveness of the
treatment approaches and the ability of MOH to confront the disease. Although this is initially
puzzling, it can be explained by the unique situation in Jordan. Shortly after first case reporting
in Jordan, there was a sense of panic among the population. In order to calm the public and
fight the rumors, the first COVID-19 patient was interviewed in hospital where he was iso-
lated, by different national and regional TV and radio channels [44]. The patient tried to com-
fort the people about his situation, since he only suffered from mild respiratory illness. Being a
traveler returning back from Italy, which was hard hit by the pandemic at that time, he com-
pared the looser measures taken by Italian authorities to contain the disease with the tougher
measures taken in Jordan, and he praised the latter. The same thing happened with the second
case who only suffered from mild illness. The situation of both patients was of great public
interest until they were discharged from hospital. Apparently, the message perceived by the
public from both patients was that the disease is mild and can be prevented, and that the mea-
sures taken by the authorities are effective. Our study suggests that the Jordanian Govern-
ment’s open approach with the public about the disease, its spread, and the necessity for
stringent control measures enhanced the optimistic attitudes of the participants towards the
disease and its management after case reporting in the country.

On the other hand, the attitudes of the participants in other areas remained the same before
and after reporting cases in Jordan. More than half the respondents indicated their willingness
to buy the vaccine (most pharmaceuticals are paid for by the patient in Jordan) and the num-
ber increased a little more if the vaccine was offered free of charge. These figures are relatively
high compared to the general attitudes of Jordanians towards vaccinations other than the man-
datory ones at childhood [42, 45]. This improved attitude could be related to the worldwide
worries about this disease, which have made the Jordanians more willing to protect themselves
against coronavirus. As for the emergence of this virus, almost half of the participants believed
that the virus was created in a laboratory and more than half believed that its emergence was
the result of political reason linked to international tension or trade war. This conspiracy the-
ory is not limited to Jordanians, and has been reported worldwide. Some Americans accused
China of bioengineering the virus as a bioweapon and conversely, some Chinese have accused
the American military of introducing it into China. Nevertheless, these theories have been
refuted in the media and by scientific studies [46-49].

The practices of the participants in order to prevent the transmission of the virus were
found to be adequate for more than two thirds of the respondents. However, there was a
remarkable improvement (p < 0.001) in the participants’ practices after the reporting of cases
of the disease in Jordan. The practices evaluated included; avoidance of shaking hands, avoid-
ance of kissing, avoidance of crowded places, and an increase in the use of disinfectants
(Table 4). This improvement in practices’ scores was anticipated because the public was
observing the disease having increased proximity to their areas, thus they were more willing to
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engage with the recommendations of the MOH regarding COVID-19. The improvement in
practices’ scores seen among the population after case reporting compared to those before case
reporting cannot be attributed solely to differences in sample population, because the increase
in practice score was obvious in all the population characteristics studied (Table 6). After
reporting cases in Jordan, there was a significant decrease in the number of participants using
facemasks when going outside. This contradicts the behavior of Chinese people during the epi-
demic in their region, where 98% of a study population indicated wearing facemasks when
leaving homes [50]. Nevertheless in this respect, the practices of Jordanian respondents exhib-
ited better adherence to the instructions of MOH at the time. In the early days of the pandemic
WHO and MOH instructions to the general public were not to use facemasks, as it was feared
this would lead to shortage of masks for essential health and care workers. Many other factors
affected the overall practices of the respondents. Participants with ages of more than 55 years
had statistically better practices than those in the lower age groups (18-25yr and 26-35yr; P
value within group <0.005). This implies that older respondents are more cautious about their
health than younger participants due to WHO and MOH warnings that people above the age
of 60 years were at higher risk of developing severe complications than those of younger ages
[51]. These findings suggest that the public is willing to implement the recommendations of
the health authorities when continuously and firmly directed to do so.

Surprisingly, the negative factors affecting the overall practices of the participants towards
the prevention of transmission are the education level and having a health-related education.
These participants scored lower than their counterparts in terms of the best practices
(Table 6). This finding, albeit odd is not uncommon. In a study among health care workers in
Saudi Arabia to evaluate their KAP about Middle East Respiratory Syndrome (MERS), physi-
cians, pharmacists, nurses and technicians showed low to average scores on practices, but bet-
ter knowledge and attitude scores [52]. We speculate that having a better education,
particularly in a health-related field, provides the participants with confidence that they are
aware of the risks and know better how to protect themselves.

Another disappointing finding is that the overall participants practice score of those work-
ing in the health field is the same as those working outside this field (3.9 for each, Table 6).
This finding should be alarming to the health authorities and health care sector, since these
workers will be in the front line in combating the epidemic. Being lenient in applying the
strictest measures and practices in protecting themselves and preventing the spread of infec-
tion could lead to a disaster. Therefore, the health sector should immediately intensify educa-
tion and extensive training and setting guidelines for the proper practices among healthcare
workers of different specialties.

Limitations of the study
The findings of the study should be interpreted with the following limitations in mind:
« Sampling of the study was made through social media, What’s App in particular, which could

pose some bias to the study where underprivileged people or those having problems in using
electronic devices may not be able to participate, thus, will be under-represented in the sample.

« Females and people with education level of more than 12 years were over-represented in the
sample studied when compared to the general Jordanian population.

« Like any other self-reported study, responses (mainly of attitudes and practices) could have
been reported based on social desirability, not the actual situation of the participants.
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Conclusions

The design and timing of this study could not have been more fortuitous, in that it allowed the
authors to rapidly adapt and expand a preliminary study into a fully operational before-and-
after study of KAP towards COVID-19. The findings of this study are necessarily complex, but
generally show that the population reacts well to open and honest governmental advice about
pandemics and can rapidly adopt safe practices in response to appropriate advice. The interna-
tional relevance of this work is obvious, in that Jordan achieved one of the lowest rates (per
million population) of COVID-19 infection ranking 186 and 177 out of 213 in the number of
cases and related fatality respectively, in the world (https://www.worldometers.info/
coronavirus/#countries; 14/08/20).
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