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Abstract

Background: During the first week of March, the coronavirus disease 2019 (COVID-19) outbreak reached more than 100
countrieswith over 100,000 cases. Health care authorities have already initiated awareness and preparedness activities worldwide.
A poor understanding of the disease among health care workers (HCWSs) may result in delayed treatment and result in the rapid
spread of the infection.

Objective: This study aimed to investigate the knowledge and perceptions of HCWSs about COVID-19.

Methods: A cross-sectional, web-based study was conducted among HCW's about COVID-19 during the first week of March
2020. A 23-item survey instrument was developed and distributed randomly to HCWs using social media; it required 5 minutes
to complete. A chi-square test was used to investigate the level of association among variables, with significance set to P<.05.

Results: Of 529 participants, a total of 453 HCWs completed the survey (response rate: 85.6%); 51.6% (n=234) were male,
32.1% (n=147) were aged 25-34 years, and most were doctors (n=137, 30.2%) and medical students (n=134, 29.6%). Most
participants (=276, 61.0%) used social mediato obtain information on COVID-19. A significant proportion of HCWSs had poor
knowledge of itstransmission (=276, 61.0%) and symptom onset (=288, 63.6%) and showed positive perceptions of COVID-19.
Factors such as age and profession were associated with inadequate knowledge and a poor perception of COVID-19.

Conclusions: Asthe global threat of COVID-19 continues to emerge, it is critical to improve the knowledge and perceptions
of HCWs. Educational interventions are urgently needed to reach HCWs worldwide, and further studies are warranted.

(JMIR Public Health Surveill 2020;6(2):€19160) doi: 10.2196/19160
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Introduction

Coronavirus (CoV) infections are emerging respiratory viruses
that are known to cause illness ranging from the common cold
to severe acute respiratory syndrome (SARS) [1]. CoV is a
zoonoetic pathogen that can be transmitted via animal-to-human
and human-to-human interactions [2]. Multiple epidemic
outbreaks occurred in 2002 (SARS), with approximately 800
deaths, and in 2012 (Middle East respiratory syndrome
coronavirus, MERS-CoV), with 860 deaths[2,3]. About 8 years
after the MERS-CoV epidemic, the current outbreak of
coronavirus disease 2019 (COVID-19) in Wuhan City, Hubei
Province, China, has emerged as a global outbreak and
significant public health issue [4]. On January 30, 2020, the
World Health Organization (WHO) declared COVID-19 apublic
health emergency of international concern [5]. Astonishingly,
during the first week of March, a devastating number of new
cases were reported globally, and COVID-19 emerged as a
pandemic. Asof March 12, 2020, more than 125,000 confirmed
cases across 118 countries and over 4600 deaths had been
reported [6].

COVID-19isspread by human-to-human transmission through
droplet, feco-oral, and direct contact and has an incubation
period of 2-14 days [7]. To date, no antiviral treatment or
vaccine has been explicitly recommended for COVID-19.
Therefore, applying preventive measures to control COVID-19
infection is the most critical intervention. Health care workers
(HCWs) are the primary sector in contact with patients and are
an important source of exposure to infected casesin health care
settings; thus, HCWs are expected to be at high risk of infection.
By the end of January, the WHO and Centers for Disease
Control and Prevention (CDC) had published recommendations
for the prevention and control of COVID-19 for HCWs [8,9].
The WHO also initiated several online training sessions and
materials on COVID-19 in various languages to strengthen
preventive strategies, including raising awareness and training
HCWs in preparedness activities [10]. In several instances,
misunderstandings among HCWs have delayed controlling
efforts to provide necessary treatment [11], led to the rapid
spread of infection in hospitals [12,13], and put patients' lives
at risk.

Knowledge can influence the perceptions of HCWsdueto their
past experiences and beliefs [14-16]. Indeed, it can delay
recognition and handling of potential COV1D-19 patientsduring
the pandemic period. However, the level of knowledge and
perceptions of HCWs toward COVID-19 remain unclear. In
thisregard, the COVID-19 pandemic offersaunique opportunity
toinvestigate thelevel of knowledge and perceptions of HCWs
during this global hedlth crisis. In addition, we aim to explore
HCWSs' source of information of COVID-19 during this peak
period.

Methods

Survey Instrument and Dissemination

A web-based, cross-sectional study was conducted using a
survey instrument to obtain responses from HCWs globally
during the first week of March 2020.
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A 23-item survey instrument was devel oped using WHO course
materialson emerging respiratory viruses, including COVID-19
[17]. The survey covered HCWS' characteristics, awareness,
information sources, and knowledge and perceptions related to
COVID-19. The developed draft survey instrument was made
accessiblethrough alink and was distributed to 10 expertsfrom
different geographic regions to comprehensively assess the
content domains of the questionnaire (using ascale of 1-5 points
and encouraged open commentaries). In addition, the materials
used for devel oping the survey questionnaire were al so provided
for any further clarifications. Moreover, to assess readability,
10 randomly selected faculty members read the questionnaire
for 15 minutes and rated the ease of readability of the
guestionnaire ranging from 0 to 100 (0-30: confusing; 31-50:
difficult; 51-70: standard; 70-90: easy; and 90-100 very easy).
The pilot web survey was then conducted among 10 randomly
selected HCWs to assess clarity, relevance, and acceptability.
Feasibility and time required to answer the survey were
evaluated on another 5 participants. These participants were not
included in the research.

Refinements were made as required to facilitate better
comprehension and to organize the questions before the final
survey was distributed to the study population through a URL
link. Briefly, we used Telegram, a cloud-based instant messaging
app, used by more than 200 million people every month. The
“Clinical Updates’ group was established on December 28,
2017 to provide the latest medical research updates. The group
includes more than 2500 active members of HCWs all over the
world. In the group, the survey link was advertised to the target
population and was opened in March 2020 for 10 days.

Content of the Survey I nstrument and Scoring System

The survey instrument comprised 23 closed-ended questions
and took approximately 5 minutes to complete. The 23-item
guestionnaire was divided into three parts. participant
characteristics (3 items), awareness of COVID-19 (2 items),
source of information (4 statements/4-point Likert scale: 1 [least
used] to 4 [most used]), knowledge about symptoms of
COVID-19-affected patients (2 items), different modes of
transmission (2 items), precautions and risk prevention (3 items)
and perceptions of COVID-19 (7 items/true or fal se questions)
(Multimedia Appendix 1). We used Qualitrics [18], an online
survey tool to distribute the survey, and participants were given
30 minsto read, comprehend, and answer all the questions.

Knowledge was assessed by questions focusing on COVID-19
etiology, signsand symptoms, transmission, and risk prevention.
Each response was scored as “1” (correct) and “0” (wrong),
with scores ranging from 1 to 7. A cutoff level of <4 was
considered to indicate poor knowledge about COVID-19
whereas >4 was considered adequate knowledge about
COVID-19.

Perceptions toward COVID-19 were assessed using 7 items,
and each question was labeled as good (scored as “1") or poor
perception (scored as “0"). Scores ranged from 0 to 7. The
participants' perceptions are classified as good (score >5) or
poor (score<5).
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Data Analysis

The obtained data were coded, validated, and analyzed using
SPSS version 24 (IBM). Descriptive analysis was applied to
calculate frequencies and proportions. The chi-square test was
used to investigate the level of association among variables. A
P value of lessthan .05 was considered statistically significant.

Ethical Considerations

Confidentiality of personal information was maintained
throughout the study by making participants information
anonymous and asking participants to provide honest answers.
Eligible HCWS' participation in this survey was voluntary and
was hot compensated. Electronic informed consent was shown
on the initial page of the survey. The study was performed
following the Declaration of Helsinki as revised in 2013. The
study was conducted following the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) guidelines [19]
(Multimedia Appendix 2).

Results

Overview

A total of 529 HCWs participated, 453 of whom compl eted the
study questionnaire (85.6% response rate), including 234
(51.6%) men and 219 (48.3%) women. Most participants were
below 44 years of age (n=378, 82.4%). The majority of
participants were doctors (n=137, 30.2%) or medical students
(n=134, 29.6%) and were from Asia (n=308, 68%). Table 1
shows the sociodemographic characteristics of the participants.
Almost all participants agreed that they had heard about
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COVID-19 (n=443, 97.8%), but only 44.1% (n=200) of them
had the opportunity to attend lectures or discussions related to
COVID-19.

Sour ce of | nformation

When we asked about participants source for reliable
information about COVID-19, the primary sources mentioned
were official government websites and social media (Table 2).
Approximately 30% (n=134) of the participants reported that
they used news media (TV/video, magazines, newspapers, and
radio) and social media (Facebook, Twitter, WhatsApp,
YouTube, Instagram, Snapchat) to obtain information about
COVID-19. Moreover, nearly 40% (n=179) of the participants
sometimes discussed COVD-19-rel ated topicswith family and
friends.

Knowledge About COVID-19

Table 3 showsthe level of knowledge about COVID-19 among
HCWs. We identified significant knowledge gaps between
doctors and other HCWs. For instance, 90 doctors (65.7%) and
176 alied health workers (55.7%) thought that COVID-19
originated from bats. The majority of the HCWs (n=338, 85.6%)
agreed that maintaining hand hygiene, covering the nose and
mouth while coughing, and avoiding sick patients could help
to prevent COVID-19 transmission. Most doctors agreed that
COVID-19 could lead to pneumonia, respiratory failure, and
death (n=115, 84%; P=.04) and that supportive careisthe only
treatment option that is currently available (n=114, 83.2%;
P<.001). However, participants knowledge of questionsrel ated
to the mode of transmission and the incubation period of
COVID-19 was poor.

JMIR Public Health Surveill 2020 | vol. 6 | iss. 2| e19160 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Bhagavathula et al

Table 1. Sociodemographic characteristics of health care workers (N=453).

Characteristic Participants, n (%)
Sex
Male 234 (51.6)
Female 219 (48.3)
Agerange (years)
<25 145 (31.6)
25-34 147 (32.1)
35-44 86 (18.7)
4554 47 (10.2)
55-64 28 (6.1)
Occupation
Doctor 137 (30.2)
Medical student 134 (29.6)
Pharmacist 61 (13.5)
Academic doctor 61 (13.5)
Nurse 24 (5.3)
Lab technician 22 (4.9
Dentist 14 (3.2)
L ocation
Asia 308 (68)
Africa 72 (15.9)
Europe 40 (8.8)
North America 11(2.4)
South America 7(1.5)
Unspecified 13(2.9)

Heard about COVID-19%

Yes 443 (97.8)
No 10(2.2)
Attended lectures or discussions about COVID-19
Yes 200 (44.1)
No 253 (55.8)

3COVID-19: coronavirus disease 2019.

Table 2. Participants' sources for reliable information about coronavirus disease 2019 (COVID-19) (N=453).

Response Source of COVID-19 information
News media, n (%) Socia media, n (%) Government websites, n (%) Family and friends, n (%)
Least used 134 (29.56) 139 (30.62) 151 (33.41) 53 (11.73)
Sometimes 139 (30.72) 139 (30.62) 101 (22.51) 91 (20.00)
More often 115 (25.40) 104 (22.97) 121 (26.71) 179 (39.51)
Most used 65 (14.34) 72 (15.9) 78 (17.21) 129 (28.47)
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Table 3. Knowledge about coronavirus disease 2019 (COVID-19) among health care workers (N=453).
Question Doctors (n=137), n (%)  Allied health workers (n=316), n (%) Total correct responses, n (%) P value®
COVID-19 isthought to originate 90 (65.7) 176 (55.7) 266 (58.7) .046
from bats
COVID-19 istransmitted through 50 (36.5) 127 (40.2) 177 (39) 46
air, contact, fecal-oral routes
Headache, fever, cough, sorethroat, 109 (79.6) 223 (70.6) 332(73.2) .046
and flu are symptoms of COVID-19
Theincubation period of COVID- 62 (45.3) 103 (32.6) 165 (36.4) .01
19 (2-14 days)
COVID-19 leads to pneumonia, 115 (84) 238 (75.3) 353(77.9) .04
respiratory failure, and death
Supportive careisthe current treat- 114 (83.2) 193 (61) 307 (67.7) .001
ment for COVID-19
Hand hygiene, coveringnoseand 117 (85.4) 271 (85.6) 388 (85.6) .96

mouth while coughing, and avoiding
sick contacts can help in the preven-
tion of COVID-19 transmission

8p<.05 considered statistically significant between the groups.

Per ceptions About COVID-19

Over 78% (n=353) of the HCWs exhibited a positive perception
of COVID-19. The majority of HCWs knew that sick patients
should sharetheir recent travel history (n=420, 92.7%), that flu
vaccination is not sufficient to prevent COVID-19 (n=411,
90.7%), and that COVID-19 is not fatal (n=401, 88.5%). In
addition, 87% (n=394) felt that washing hands with soap and
water could help to prevent COVID-19 transmission; 84.3%

(n=394) knew that symptoms appear in 2-14 days; and 85.6%
(n=388) agreed that all equipment used in wet markets should
be cleaned every day. However, 20.9% (n=95) of HCWs
answered “no” when asked about eating well-cooked meat
during the outbreak (Table 4).

Items related to perceptions of COVID-19 among HCWs were
analyzed separately using a chi-sguare test to examine their
association with age and sex and across different professions
(Table5).

Table 4. Health care workers' perceptions toward coronavirus disease 2019 (COVID-19) (N=453).

Statement Yes, n (%) No, n (%)
COVID-19 symptoms appear in 2-14 days 394 (84.3)2 71 (15.6)
COVID-19isfatal 52 (11.4) 401 (88.5)
Flu vaccination is sufficient for preventing COVID-19 42 (9.2 411 (90.7)2
During the outbreak, eating well-cooked and safely handled meat is safe 358 (78.1)2 95 (20.9)
Sick patients should share their recent travel history with health care providers 420 (92.7)2 33(7.3)
Disinfect equipment and working areain wet markets at |least once a day 338 (85.6)2 65 (14.3)
Washing hands with soap and water can help in the prevention of COVID-19 transmission 3094 (87)2 59 (13)

8 ndicates the correct answer.
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Table 5. Association between respondent characteristics and perceptions of coronavirus disease 2019 (COVID-19).

Question and response Sex Age Profession
Mae Femae pygue? <25 25-44 4565 pPvaue® Doctors Medical Others  p g e?
(n=234), (n=219), years years years (n=137), students (n=182),
n (%) n (%) (n=145), (n=233), (nN=75),n n (%) (n=134), n (%)
nee  n©) (%) n (%)
COVID-19 symptoms appear in 2-14 days .75 .001 .011
ved 198 183 130 207 39(52) 126(92) 116 146
(84.6) (83.5) (89.6) (88.8) (86.5) (80.2)
No 36 36 15 26 36 (48) 11(8) 18(135) 36
(15.3) (16.4) (210.4)  (111) (19.8)
COVID-19isfatal .19 .78 31
Yes 22(94) 29 127 207 68 (90.6) 116 112 143
(13.2) (87.5) (88.8) (846) (835) (78.5)
NP 212 190 18 26 7(9.4) 21 22(165) 39
(90.6)  (86.7) (125 (11.1) (15.4) (21.5)
Flu vaccinated is sufficient for preventing .94 .07 A1
CoVID-19
Yes 24 22 21 19(8.1) 5(6.6) 18 16 (12) 36
(102)  (10.2) (14.5) (13.2) (19.8)
NP 210 197 124 214 70 (93.4) 119 118(88) 146
(89.7) (899 (855) (919 (86.9) (80.2)
Duringtheoutbreak, eating well-cooked and .67 A3 .099
safely handled meat is safe
Ye 192(82) 183 113 200 63 (84) 114 98(73.1) 136
(83.5) (779)  (85.8) (83.2) (74.7)
No 42(18) 36 32(22) 33 12 (16) 23 36(26.9) 46
(16.4) (14.2) (16.8) (25.3)
Sick patients should sharetheir recent .84 51 .02
travel history with health care providers
Ye 228 214 141 229 72 (96) 131 124 158
(97.4) (97.7) 97.2) (982 (95.6) (925 (86.8)
No 6(26) 5(23 4(28) 4(18) 3(4) 6(44) 10(75 24
(13.2)
Disinfect equipment’sand working areain .26 54 41
wet markets at least once a day
Ye 205 199 131 206 64 (85.3) 116 117 149
(87.6) (90.8) (90.3) (88.4) (846) (873 (81.8)
No 29 20(9.2) 14(9.7) 27 11 (14.7) 21 17(127) 33
(12.4) (11.6) (15.4) (18.2)
Washing hands with soap and water can .58 .24 .88
help in prevention of COVID-19 transmis-
sion
ved 204 187 120 207 65 (86.6) 118 116 160
(87.2) (853 (82.7)  (88.8) (86.1) (86.5) (87.9)
No 30 32 25 26 10 (13.4) 19 18(135) 22
(12.8)  (13.6%) 17.3) (111) (13.9) (12.1)

gignificant at P<.05 (italicized) between the groups.
BIndicates the correct answer.

Nearly 90% (n=130) of the youngest participants (<25 years)
and 92% (n=126) of the doctors believed that the symptoms of
COVID-19 appeared as early as 2-14 days; the differences
among the respondent groups were statistically significant
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83.2%). Medical students were found to have the perception
that flu vaccination is not sufficient to prevent COVID-19
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transmission (n=118, 88%). A large number of alied health
workers incorrectly believed that it is not safe to eat
well-processed meat during the COVID-19 outbreak (n=46,
25.3%), that COVID-19 isfatal (n=143, 78.5%), that thereisa
delay in symptoms (n=36, 19.8%), and that flu vaccination is
sufficient (n=36, 19.8%) compared with other participants in
the respective groups.

Discussion

Principal Findings

At present, COVID-19 is a globa topic of discussion in the
media and among the public, especially among HCWs and
patients. With the currently mounting COVID-19 transmission
raising tensions for everyone, including for health officials and
health systems, an important question arises regarding how we
manage information to help frontline HCWsin times of public
health crisis. For thisreason, weinvestigated HCWs' knowledge
and perceptions of the prevention and control of COVID-19 at
the pandemic level.

Knowledge and perceptions of COVID-19 varied across
different categories of HCWSs. Our study revealed that HCWs
have insufficient knowledge about COVID-19 but showed
positive perceptions of COVID-19 transmission prevention. We
also found that more than 33% (n=151) of HCWs used official
government websites as a primary source of information about
COVID-19. Thisindicates that the COVID-19-related updates
posted online by official government health authorities had
positive implications for improving HCWS' knowledge levels.
Obtaining information from authentic sources is pivota for
disseminating unbiased and reliable data about the emerging
COVID-19 infection and is essential for HCWS' preparedness
and response. However, a finding of considerable concern is
that more than 61% (n=278) of HCWs used socia media as a
source of information. Currently, there is a vast diversity of
information available through theinternet, including unverified
malicious information, that can spread quickly and misguide
HCWs. In particular, health authorities and scientists have
warned that widespread misinformation about COVID-19 is a
serious concern causing xenophobia worldwide [4,20-22]. In
thisregard, HCWs should carefully evaluate COVID-19-related
information and should use scientific and authentic content as
information sources.

Thefindings of this study suggest asignificant gap between the
amount of information available on COVID-19 and the depth
of knowledge among HCWs, particularly about the mode of
transmission and the incubation period of COVID-19.
Additionally, many alied health workers had inaccurate
knowledge of COVID-19 (eg, can betreated with antiviralsand
that there is a vaccine available). This is unfortunate because
the surge of COVID-19 is globally devastating, and a large
number of resources are provided by health care authorities to
educate HCWs and improve their knowledge of COVID-19.
One possible explanation for these differencesin knowledge is
that doctors are more educated in infectious diseases and
pharmacotherapy because of their continuous professional
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development. Therefore, our findings suggest that greater
encouragement from health authorities is needed to distribute
COVID-19-related knowledge to all categories of HCWs.

Generally, most participants had a positive perception of the
prevention and control of COVID-19. However, discrepancies
were identified in the perceptions of different categories of
HCWs. For instance, only half (n=32, 52%) of the HCWs aged
45-65 years believed that the symptoms of COVID-19 appeared
asearly as 2 or aslate as 14 days (P<.001). If these responses
are truly representative of HCWs, this could have adverse
consequences on patient care and also on the dynamics of
potential COVID-19 outbreaks. Thisapparent lack of knowledge
could result in delays in the implementation of necessary
confinement measures and personal protective equipment, which
may increase the burden of COVID-19. In our study, more than
aquarter of themedical studentsthought that eating meat during
the outbreak was unsafe. This may be due to the fact that
COVID-19 was closdly linked to a wet market in China and
other viral diseases such as SARS, MERS, and Ebola emerged
from zoonotic origins [23-25]. Thus, people often believe that
the consumption of undercooked meat may enhance vira
transmission. However, further investigation is still required.
Approximately 20% (n=36) of allied health workers believed
that the flu vaccine is sufficient for COVID-19 prevention.
Finaly, a vast majority of HCWs strongly agreed that
maintaining hygiene activities, reporting recent travel history
when individuals are sick, and cleaning the equipment used in
wet markets are strongly recommended.

Limitations

We used WHO training material for the detection, prevention,
response, and control of COVID-19 to develop a validated
guestionnaire. The developed questionnaire was pilot tested,
and open-ended questions were limited to reduce information
bias.

However, this study has some limitations that should be
considered. This is a cross-sectional study conducted online
among HCWs during a time (ie, first week of March 2020)
when an alarming number of caseswere being reported globally;
this might limit generalizations. In addition, the data presented
in this study are self-reported and partly dependent on the
participants honesty and recall ability; thus, they may be subject
to recal bias. Lastly, due to the 4-week closure of higher
educational institutionsin the United Arab Emirates during the
COVID-19 outbreak [26], the institutional review board was
not approached. Despite these limitations, our findings provide
valuable information about the knowledge and perceptions of
HCWs during a peak period of the pandemic.

Conclusion

We identified a significant gap in information source, poor
knowledge levels, and discrepancies in perceptions of
COVID-19 among our study participants. As the global threat
of COVID-19 continues to emerge, greater efforts through
educational campaigns that target HCWs and the wider
population beyond borders are urgently needed.

JMIR Public Health Surveill 2020 | vol. 6 | iss. 2 | €19160 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Bhagavathula et al

Acknowledgments
We thank all study participants for their voluntary participation and for providing essentia information.

Authors Contributions

ASB designed the study, developed the questionnaire, collected the data, analyzed the data, and prepared the manuscript. WAA
designed the questionnaire and conducted the pilot test and the literature review. MAM and JR distributed the questionnaire and
filtered and analyzed the data. All authors read and approved the final manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Survey questionnaire.
[DOCX File, 29 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
[PDE File (Adobe PDF File), 176 KB-Multimedia Appendix 2]

References

1. YinY, Wunderink RG. MERS, SARS and other coronaviruses as causes of pneumonia. Respirology 2018 Feb
20;23(2):130-137 [FREE Full text] [doi: 10.1111/resp.13196] [Medline: 29052924]

2. LiQ,Guan X, Wu P, Wang X, Zhou L, Tong Y, et a. Early Transmission Dynamicsin Wuhan, China, of Novel
Coronavirus-Infected Pneumonia. N Engl JMed 2020 Mar 26;382(13):1199-1207 [FREE Full text] [doi:
10.1056/NEJM 0a2001316] [Medline: 31995857]

3. Bhagavathula AS, Shehab A. The Story of Mysterious Pneumonia and the Response to Deadly Novel Coronavirus
(2019-nCoV): So Far!. NEMJ 2020 Feb 21;1(1):7-10. [doi: 10.2174/0250688202001010007]

4. La C, Shih T, Ko W, Tang H, Hsueh P. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus
disease-2019 (COVID-19): The epidemic and the challenges. Int J Antimicrob Agents 2020 Mar;55(3):105924 [ FREE Full
text] [doi: 10.1016/j.ijantimicag.2020.105924] [Medline: 32081636]

5. Eurosurveillance Editorial Team. Note from the editors: World Health Organization declares novel coronavirus (2019-nCoV)
sixth public health emergency of international concern. Euro Surveill 2020 Feb;25(5):200131e [FREE Full text] [doi:
10.2807/1560-7917.es.2020.25.5.200131¢€]

6.  World Health Organization. 2020. Novel coronavirus (COVID-19) situation URL: https://covid19.who.int/ [accessed
2020-03-12]

7. Backer J, Klinkenberg D, WallingaJ. Incubation period of 2019 novel coronavirus (2019-nCoV) infectionsamong travellers
from Wuhan, China, 20-28 January 2020. Euro Surveill 2020;25(5). [doi: 10.2807/1560-7917.es.2020.25.5.2000062]

8. World Health Organization. World Health Organization. 2020. Infection prevention and control during health care when
novel coronavirus( nCoV) infection is suspected: interim guidance, January 2020 URL : https.//tinyurl.com/r7w9key
[accessed 2020-02-12]

9.  Centersfor Disease Control and Prevention. 2019. Update and interim guidelines on outbreak of 2019 Novel coronavirus
(2019-nCoV) URL: https.//emergency.cdc.gov/han/han00427.asp [accessed 2020-02-12]

10. World Health Organization. 2020. Responding to COV1D-19: Real-timetraining for the coronavirus disease outbreak URL:
https://openwho.org/channel s/covid-19 [accessed 2020-02-01]

11. Hoffman SJ, Silverberg SL. Delaysin Global Disease Outbreak Responses: Lessons from HIN1, Ebola, and Zika. Am J
Public Health 2018 Mar;108(3):329-333. [doi: 10.2105/gjph.2017.304245]

12. Selvarg S, LeeK, Harrell M, lvanov |, Allegranzi B. Infection Rates and Risk Factorsfor Infection Among Health Workers
During Ebola and Marburg Virus Outbreaks: A Systematic Review. J Infect Dis 2018 Nov 22;218(suppl_5):S679-S689
[FREE Full text] [doi: 10.1093/infdig/jiy435] [Medline: 30202878]

13.  McCloskey B, Heymann DL. SARSto novel coronavirus—old lessons and new lessons. Epidemiol Infect 2020 Feb 05;148.
[doi: 10.1017/s0950268820000254]

14. Oppenheim B, Lidow N, Ayscue P, Saylors K, Mbala P, Kumakamba C, et a. Knowledge and beliefs about Ebola virus
in aconflict-affected area: early evidence from the North Kivu outbreak. J Glob Health 2019 Dec;9(2):020311 [FREE Full
text] [doi: 10.7189/jogh.09.020311] [Medline: 31656600]

15. Scherer A. Associations with Zika Knowledge and Conspiracy Beliefs. OSF Preprints 2019. [doi: 10.31219/0sf.io/qauf9]

http://publichealth.jmir.org/2020/2/€19160/ JMIR Public Health Surveill 2020 | vol. 6 | iss. 2| €19160 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v6i2e19160_app1.docx&filename=ca29a9528bc005201b3022945604bfbd.docx
https://jmir.org/api/download?alt_name=publichealth_v6i2e19160_app1.docx&filename=ca29a9528bc005201b3022945604bfbd.docx
https://jmir.org/api/download?alt_name=publichealth_v6i2e19160_app2.pdf&filename=722a8dbec55f26c128779fe9fc7fdfe7.pdf
https://jmir.org/api/download?alt_name=publichealth_v6i2e19160_app2.pdf&filename=722a8dbec55f26c128779fe9fc7fdfe7.pdf
https://doi.org/10.1111/resp.13196
http://dx.doi.org/10.1111/resp.13196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29052924&dopt=Abstract
http://europepmc.org/abstract/MED/31995857
http://dx.doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995857&dopt=Abstract
http://dx.doi.org/10.2174/0250688202001010007
http://europepmc.org/abstract/MED/32081636
http://europepmc.org/abstract/MED/32081636
http://dx.doi.org/10.1016/j.ijantimicag.2020.105924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32081636&dopt=Abstract
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.5.200131e
http://dx.doi.org/10.2807/1560-7917.es.2020.25.5.200131e
https://covid19.who.int/
http://dx.doi.org/10.2807/1560-7917.es.2020.25.5.2000062
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
https://emergency.cdc.gov/han/han00427.asp
https://openwho.org/channels/covid-19
http://dx.doi.org/10.2105/ajph.2017.304245
http://europepmc.org/abstract/MED/30202878
http://dx.doi.org/10.1093/infdis/jiy435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30202878&dopt=Abstract
http://dx.doi.org/10.1017/s0950268820000254
https://doi.org/10.7189/jogh.09.020311
https://doi.org/10.7189/jogh.09.020311
http://dx.doi.org/10.7189/jogh.09.020311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31656600&dopt=Abstract
http://dx.doi.org/10.31219/osf.io/qauf9
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Bhagavathula et al

16. Vinck B, Pham P, Bindu K, Bedford J, NillesE. Institutional trust and misinformation in the response to the 2018-19 Ebola
outbreak in North Kivu, DR Congo: a population-based survey. Lancet Infect Dis 2019 May;19(5):529-536. [doi:
10.1016/s1473-3099(19)30063-5]

17. World Health Organization. 2020. Emerging respiratory viruses, including COV1D-19: methods for detection, prevention,
response, and control URL : https://openwho.org/courses/introduction-to-ncov [accessed 2020-02-01]

18. Qualitrics XM 2019. Provo Utah, USA: Qualitrics, 2019. URL: http://www.qualitrics.com/ [accessed 2020-02-27]

19. Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
JMed Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

20. ThomasZ.BBC News. 2020 Feb 13. Misinformation on coronavirus causing 'infodemic' URL : https.//www.bbc.com/news/
technology-51497800 [accessed 2020-03-09]

21.  Shimizu K. 2019-nCoV, fake news, and racism. The Lancet 2020 Feb;395(10225):685-686. [doi:
10.1016/s0140-6736(20)30357-3]

22. MejovaY, Kaimeri K. Advertisers Jump on Coronavirus Bandwagon: Politics, News, and Business (preprint;
arXiv:2003.00923). arXiv.org 2020 [FREE Full text]

23. ZhuN, Zhang D, Wang W, Li X, Yang B, Song J, et a. A Novel Coronavirus from Patients with Pneumoniain China,
2019. N Engl JMed 2020 Feb 20;382(8):727-733. [doi: 10.1056/nejm0a2001017]

24. Webster RG. Wet markets—a continuing source of severe acute respiratory syndrome and influenza? The Lancet 2004
Jan;363(9404):234-236. [doi: 10.1016/s0140-6736(03)15329-9]

25. Carnero AM, KitayamaK, Diaz DA, Garvich M, Angulo N, Cama VA, et a. Risk for interspecies transmission of zoonotic
pathogens during poultry processing and pork production in Peru: A qualitative study. Zoonoses Public Health 2018 Aug
30;65(5):528-539. [doi: 10.1111/zph.12463] [Medline: 29602269]

26. Ministry of Education. Education Ministry announces early 4-week spring vacation, starting Sunday URL : https://www.
moe.gov.ae/En/M ediaCenter/News/pages/SpringVacation.aspx [accessed 2020-02-28]

Abbreviations

CDC: Centersfor Disease Control and Prevention

CHERRIES: Checklist for Reporting Results of Internet E-Surveys
CoV: coronavirus

COVID-19: coronavirus disease 2019

HCW: health care worker

MERS-CoV: Middle East respiratory syndrome coronavirus

SARS: severe acute respiratory syndrome

WHO: World Health Organization

Edited by G Eysenbach; submitted 06.04.20; peer-reviewed by M Ikmal, SPaudel, YW Chiu, C Nwoke, SKhan, MA Bahrami, C Basch;
comments to author 15.04.20; revised version received 18.04.20; accepted 19.04.20; published 30.04.20

Please cite as:

Bhagavathula AS, Aldhaleei WA, Rahmani J, Mahabadi MA, Bandari DK

Knowledge and Perceptions of COVID-19 Among Health Care Workers. Cross-Sectional Sudy
JMIR Public Health Surveill 2020;6(2):€19160

URL: http://publichealth.jmir.org/2020/2/€19160/

doi: 10.2196/19160

PMID: 32320381

©Akshaya Srikanth Bhagavathula, Wafa Ali Aldhaleei, Jama Rahmani, Mohammadjavad Ashrafi Mahabadi, Deepak Kumar
Bandari. Originally published in IMIR Public Health and Surveillance (http://publichealth.jmir.org), 30.04.2020. This is an
open-access  article  distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Public Health and Surveillance, is properly cited. The complete bibliographic
information, a link to the original publication on http://publichealth.jmir.org, as well as this copyright and license information
must be included.

http://publichealth.jmir.org/2020/2/€19160/ JMIR Public Health Surveill 2020 | vol. 6 | iss. 2| €19160 | p. 9
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/s1473-3099(19)30063-5
https://openwho.org/courses/introduction-to-ncov
http://www.qualitrics.com/
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
https://www.bbc.com/news/technology-51497800
https://www.bbc.com/news/technology-51497800
http://dx.doi.org/10.1016/s0140-6736(20)30357-3
https://arxiv.org/abs/2003.00923
http://dx.doi.org/10.1056/nejmoa2001017
http://dx.doi.org/10.1016/s0140-6736(03)15329-9
http://dx.doi.org/10.1111/zph.12463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29602269&dopt=Abstract
https://www.moe.gov.ae/En/MediaCenter/News/pages/SpringVacation.aspx
https://www.moe.gov.ae/En/MediaCenter/News/pages/SpringVacation.aspx
http://publichealth.jmir.org/2020/2/e19160/
http://dx.doi.org/10.2196/19160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32320381&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

