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ABSTRACT

Objective: To assess healthcare workers” knowledge of novel
coronavirus disease 2019 (COVID-19) in the early phase of the
outbreak in Indonesia.

Methods: A cross-sectional survey was conducted in 12 hospitals
in Indonesia from March 6 to March 25, 2020. Healthcare workers’
knowledge on COVID-19 was assessed, and demographic data,
workplace characteristics, and medical professional characteristics
as well as the current local situation of COVID-19 were collected.
To characterize determinants associated with knowledge, a logistic
regression analysis was employed.

Results: Out of 288 healthcare workers who completed the

interview-assisted questionnaire, 149 (51.7%) respondents had a
good knowledge. Nurses and other types of healthcare workers

had lower odds of having good knowledge compared to doctors:
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adjusted odds ratio (aOR): 0.38; 95% CI: 0.20-0.72 and aOR: 0.31;
95% CI: 0.13-0.73, respectively. Compared to healthcare workers
who had medical practice experience less than 5 years, those who
had worked for more than 10 years had lower knowledge (aOR:
0.43; 95% CI: 0.20-0.90). Healthcare workers who worked in the
infection department had higher knowledge compared to those in the
emergency room (aOR: 14.33; 95% CI: 3.67-55.88).

Conclusions: The knowledge of COVID-19 among surveyed
healthcare workers was relatively low. The COVID-19 response
in Indonesia will require further education and enhancement of
the capacity of healthcare workers in the emergency room where

COVID-19 patients may be treated the earliest.

KEYWORDS: COVID-19; Knowledge; Healthcare provider;

Indonesia

1. Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), was declared
as pandemic on March 11, 2020, by the World Health Organization
(WHO)[1]. The earliest cases of COVID-19 were reported in
December 2019 in Hubei Province of China when local health
authorities reported several pneumonia cases of unknown etiology/2].
Based on the COVID-19 Global Cases database[3], there were
665 616 confirmed cases and 30 857 reported deaths as of March 29,
2020. The virus has high reproductive number (R,)[4] mainly because
it has long incubation period[5.6], it is easily transmitted through
human-to-human transmission »ia droplets and contact route[7.8],
it persists on surfaces for a long time[9], transmission might occur
from asymptomatic or presymptomatic cases[6.10], and there might
be airborne transmission in some circumstances|11], although this is
highly debated. Due to these reasons, COVID-19 has been reported
in 177 countries as of March 29, 2020(3].

SARS-CoV-2 results in a syndrome leading in some cases to
a critical care respiratory condition that requires specialized
management at intensive care units (ICU)[5,12-15]. A systematic
review found that fever (88.7%), cough (57.6%) and dyspnea
(45.6%) were the most prevalent clinical manifestations and
decreased albumin, high C-reactive protein, and high lactate
dehydrogenase (LDH), lymphopenia, and high erythrocyte
sedimentation rate (ESR) were the most prevalent laboratory
results[16]. Among 656 hospitalized patients, 20.3% required ICU,
32.8% presented with acute respiratory distress syndrome (ARDS),
and 13.9% of had fatal outcomes[16].

In Indonesia, there were 1 155 confirmed COVID-19 and 102
deaths have been reported as of March 29, 2020[3]. Indonesia

is one of the countries with a high import risk estimate for
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COVID-19[17-19], and Jakarta, on Java island, and Denpasar, on Bali
island, are the top two cities that have the highest risk[18]. Moreover,
a study found that the number of COVID-19 cases in the country
was probably underdetected[19]. Healthcare workers (HCWs) in
Indonesia therefore need to be informed and knowledgeable to
properly face the outbreak. This knowledge can be used not only to
identify suspected cases but also to prevent health facility-related
transmission. This study was conducted to assess the knowledge
of COVID-19 among HCWs in Indonesia. This study is important
to inform the government on the state of vigilance among frontline
HCWs and to provide basic information to formulate strategies to

manage the outbreak.

2. Materials and methods

2.1. Study design and setting

A cross-sectional study was conducted from March 6 to March
25, 2020, in Indonesia to assess the knowledge of COVID-19
among HCWs, including doctors, nurses, and other staff. To recruit
the participants, twelve hospitals were selected purposefully and
stratified by Java-Bali and outside Java-Bali. Java and Bali were
used as a sampling target because the two cities with the highest risk
for COVID-19 outbreak, Jakarta and Denpasar, are located on those
islands|18]. The hospitals were also selected to include those located
in capital city of provinces (an urban environment) and the capital

city of regencies (a sub-urban environment).

2.2. Survey instrument

To assess the knowledge of COVID-19 among HCWs, a set of
questions, developed based on existing facts from the United States
Centers for Disease Control and Prevention (CDC)[20] was used.
The questionnaire assessed knowledge of transmission, symptoms,
and prevention of COVID-19. The questionnaire also collected
the characteristics of respondents, including sociodemographic,
workplace, and professional details, exposure to COVID-19
information and training, and the local condition of COVID-19.
The content of the questionnaire was evaluated by two medical
microbiologists. The validity of questionnaire was tested among
eleven HCWs with Cronbach’s alpha 0.7, the minimal cut-off for
good internal consistency|21]. The questionnaire then was revised and

finalized based on feedback from pretesters.

2.3. Data collection

Potential respondents were approached in hospitals and asked to

participate in the study. Research staff provided a brief overview
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of the study aims, risks, and benefits. If the potential respondents
were interested, they were asked to read and sign a written informed
consent. While completing the questionnaire, respondents were given

the opportunity to ask research staft about questions for clarification.

2.4. Study variables

The response variable in this study was the knowledge of
COVID-19 among HCWs. The questionnaire consisted of 13
questions assessing the knowledge on transmission, symptoms,
and prevention of COVID-19. The possible responses to each
question were “Yes” or “No”; a score of one was given for a correct
response while zero for an incorrect response. For each respondent,
the knowledge scores for each question were summed (i.e. ranged
between 0 and 13) where higher scores indicated better knowledge.
The levels of knowledge were then classified as good based on an
80% cut-off of this total score (i.e. a participant correctly answered
at least 11 out of the total 13 questions).

Explanatory variables that could influence knowledge were
collected and included demographic data, workplace characteristics,
medical professional characteristics, exposure to COVID-19
information and training as well as the local condition of COVID-19.
Demographic data included gender, age, and marital status.
Participants were grouped by age: those 30-year-old or younger
and those more than 30-year old. For workplace characteristics, the
respondents were asked: (a) the location of their current workplace
(in Java-Bali or outside Java-Bali); (b) type of workplace (private
or public hospital); (c) urbanicity of the current workplace (in
the capital city of a regency (sub-urban) or in the capital city of a
province (urban)); (d) department; and (e) the availability of protocol
of triage and isolation for suspected COVID-19 patients. For
professional characteristics, the respondents were asked: (a) their
profession (doctor, nurse or others); (b) the length of medical
experience (in years); (c) whether they were ever involved in any
outbreak previously such as SARS, MERS, bird flu; (d) whether they
have participated in any training course for dealing with COVID-19
outbreak previously; and (e) whether they kept up to date on the
latest information about COVID-19. In addition, the respondents
were also asked whether confirmed COVID-19 case(s) had been

reported either in their city or in their hospital.

2.5. Statistical analysis

In line with previous research[21-26], a two-step logistic regression
was employed to assess the associations between the knowledge
and the explanatory variables. In the first step, associations between
knowledge and each explanatory were analyzed separately.

In the multivariable analysis, to avoid loss of essential factors
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influencing knowledge, all explanatory variables with P<0.10 in
unadjusted analyses were included. A pre-assigned category for each
explanatory variable was used as reference group and the estimated
crude odds ratio (OR) and the adjusted OR (aOR) were interpreted in
relation to this reference group. Significance was assessed at a=0.05
and analyses were conducted using Statistical Package of Social

Sciences 17.0 software (SPSS Inc., Chicago, IL, USA).

2.6. Ethical approval

The protocol of this study was approved by Institutional Review
Board of the School of Medicine, Universitas Syiah Kuala, Banda
Aceh (041/EA/FK-RSUDZA/2020) and National Health Research
and Development Ethics Commission (KEPPKN) of the Ministry
of Health of the Republic of Indonesia (#1171012P). Participation
in this study was voluntary and participants received no financial
incentive. Written informed consent was obtained from each

participant.

3. Results

3.1. Respondents’ characteristics

Over the course of the survey period, the number of COVID-19
cases increased significantly in Indonesia. The survey, which was
conducted in-person, was prematurely ended to reduce infection
risk for study staff. During the survey, 297 HCWs completed the
questionnaire in 12 hospitals across Java, Bali, and Sumatra. Nine
respondents were excluded due to missing information leaving 288
(97.0%) data included in the final analysis.

The participants’ characteristics are presented in Table 1. The
average age of the respondent was (31.5+7.4) years; almost 60%
were aged 30 years or less and approximatively 65% were female.
About 45% of the HCWs were working in the Java-Bali region and
nearly equal percentages of surveyed HCWs were working in the
capital city of regencies (51.4%) and provinces (48.6%). More than
75% of the respondents were working in public hospitals with an
average length of medical practice of (6.8+7.6) years. In total, 75.0%
of the surveyed HCWs stated that their hospitals had a protocol for
triage and isolation for suspected COVID-19 cases. Less than 10%
of respondents stated they were experienced in any outbreak prior
to the survey, such as for SARS, MERS, bird flu, and diphtheria,
and only 13.2% had participated in any COVID-19-related training
course. Approximately 14.9% and 6.3% of the respondents stated
there were confirmed case(s) COVID-19 in their city and their

hospital, respectively.
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Table 1. Unadjusted and multivariable logistic regression analysis showing predictors of knowledge about COVID-19 infection in general practitioners in

Indonesia (good vs. poor) (n=288).
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Variables n (%) Good knowledge Unadjusted Multivariable
n (%) OR (95% CI) P—-value a0R (95% CI) P-value
Demographic data
Gender
Male (R) 100 (34.7) 63 (63.0) 1 1
Female 188 (65.3) 86 (45.7) 0.50 (0.30-0.81) 0.006 0.62 (0.35-1.11) 0.107
Age group (year)
30 or less (R) 172 (59.7) 94 (54.7) 1
More than 30 116 (40.3) 55 (47.4) 0.75 (0.47-1.20) 0.228
Marital status
Single (R) 118 (41.0) 63 (53.4) 1
Married 170 (59.0) 86 (50.6) 0.89 (0.56-1.43) 0.640
Workplace characteristics
Workplace current location
Java-Bali (R) 131 (45.5) 63 (48.1) 1
Outside Java-Bali 157 (54.5) 86 (54.8) 1.31 (0.82-2.08) 0.259
Location of workplace
Regency (R) 148 (51.4) 69 (46.6) 1 1
Province 140 (48.6) 80 (57.1) 1.53 (0.96-2.43) 0.075 1.16 (0.64-2.11) 0.622
Type of workplace
Private hospital (R) 63 (21.9) 25 (39.7) 1 1
Public hospital 225 (78.1) 124 (55.1) 1.87 (1.06-3.30) 0.032 0.93 (0.48-1.81) 0.835
Department
Emergency department (R) 112 (38.9) 45 (40.2) 1 1
ICU 18 (6.3) 7(38.9) 0.95 (0.34-2.63) 0.917 1.18 (0.38-3.63) 0.774
Outpatient department 53 (18.4) 31 (58.5) 2.10 (1.08-4.08) 0.029 2.04 (0.97-4.32) 0.062
Infection department 37 (12.8) 34 (91.9) 16.87 (4.89-58.28) <0.001 14.33 (3.67-55.88)  <0.001
Others department including lab and pharmacy 68 (23.6) 32 (47.1) 1.32 (0.72-2.43) 0.366 1.57 (0.75-3.29) 0.230
The workplace has a protocol of triage and isolation
for suspected COVID-19 patients
No (R) 72 (25.0) 32 (44.4) 1
Yes 216 (75.0) 117 (54.2) 1.48 (0.86-2.53) 0.154
Medical professional characteristics
Healthcare professional group
Doctor (R) 133 (46.2) 91 (68.4) 1 1
Nurses 109 (37.8) 45 (41.3) 0.33 (0.19-0.55) <0.001 0.38 (0.20-0.72) 0.003
Others 46 (16.0) 13 (28.3) 0.18 (0.09-0.38) <0.001 0.31 (0.13-0.73) 0.007
Medical practice experience (years)
Less than 5 year (R) 177 (61.5) 109 (61.6) 1 1
5-10 year 54 (18.8) 22 (40.7) 0.43 (0.23-0.80) 0.008 0.68 (0.34-1.39) 0.293
More than 10 year 57 (19.8) 18 (31.6) 0.29 (0.15-0.54) <0.001 0.43 (0.20-0.90) 0.025
Experienced any outbreak prior to survey
No 269 (93.4) 139 (51.7) 0.96 (0.38-2.44) 0.936
Yes (R) 19 (6.6) 10 (52.6) 1
Have participated in any COVID-19-related training
course
No (R) 250 (86.8) 128 (51.2) 1
Yes 38 (13.2) 21 (55.3) 1.18 (0.59-2.34) 0.641
Keep up to date on the latest information about case
definitions for COVID-19
No (R) 57 (19.8) 29 (50.9) 1
Yes 231 (80.2) 120 (51.9) 1.04 (0.58-1.86) 0.885
Current situation of COVID-19
Confirmed COVID-19 case have been reported in
respondent’s city
No (R) 245 (85.1) 127 (51.8) 1
Yes 43 (14.9) 22 (51.2) 0.97 (0.51-1.86) 0.935
Confirmed COVID-19 case have been reported in
respondent’s hospital
No (R) 270 (93.8) 140 (51.9) 1
Yes 18 (6.3) 9 (50.0) 0.93 (0.36-2.41) 0.879

R: reference group.
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3.2. Knowledge on COVID—-19 and associated determinants

The mean and median score of knowledge of respondents was
10.3 and 11, respectively. Based on how we categorized the
knowledge score, 149 (51.7%) of the surveyed HCWs had a good
knowledge on COVID-19. Approximately 93% knew that one
of the main transmission routes of SARS-CoV-2 was through
touching the mouth, nose or eyes with contaminated hands and
all respondents correctly answered that washing hands with soup
and running water is one of the recommended measures to prevent
COVID-19 (Figure 1). Although 87% and 89% of the surveyed
HCWs mentioned that there was no specific treatment or vaccine
for COVID-19, respectively, 85% of the respondents incorrectly
stated that COVID-19 is more transmissible than measles and 41%
incorrectly stated that the transmission of SARS-CoV-2 is higher
from asymptomatic COVID-19 patient compared to those who are
symptomatic.

In the unadjusted analysis, gender, type of hospital, type of
department, type of healthcare professional, and the length of
medical experience were all significantly associated with knowledge.
Having a confirmed COVID-19 in the city or in the hospital, having
participated in any COVID-19-related training, and the availability
of the protocol for triage and isolation for suspected COVID-19
were all not associated with the level of knowledge. Although the
unadjusted analysis indicated that those who were working in public
hospitals had better knowledge compared to those in the private
hospitals, no association was observed after adjustment with other
variables.

In the multivariable analysis, knowledge of COVID-19 was
associated with type of healthcare professional, department and the
length of medical experience (Table 1). Compared to doctors, nurses
and other HCWs had lower odds of having good knowledge with
aOR: 0.38 (95% CI: 0.20-0.72) and aOR: 0.31 (95% CI: 0.13-0.73),

One of the recommend prevention measures for COVID-19 is washing hands often with scap and water

SARS-CoV-2 could be tr

through p to-person

Fever and cough are two of the most common symptoms of COVID-19

Kurnia Fitri Jamil et al./ Asian Pacific Journal of Tropical Medicine 2020; 13(9): 402-408

respectively (Table 1). Those who have worked for more than 10
years also had reduced odds of good knowledge of COVID-19
compared to those who had medical practice experience of less
than 5 years with the aOR: 0.43 (95% CI: 0.20-0.90). Respondents
who were working in an infection department including respiratory
departments had a better knowledge compared to those who were

working in the emergency room, aOR: 14.33; 95% CI: 3.67-55.88.

4. Discussion

Adequate understanding of COVID-19 among HCWs is crucial to
properly face the COVID-19 outbreak. Only with adequate levels
of knowledge can doctors and nurses not only comprehensively
identify, diagnose and manage the cases but also prevent the
transmission of COVID-19 in healthcare settings. This study was
conducted to assess how knowledgeable HCWs in Indonesia were of
COVID-19. Our findings indicate that just over half of the surveyed
HCWs had a good knowledge of COVID-19. This is not surprisingly
because this is a new emerging infection and this study was started
4 days after the first two confirmed COVID-19 cases were reported
in Indonesia[27]. Although similar infections by coronaviruses
have emerged and caused previous outbreaks, such as Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory
Syndrome (SARS), Indonesia was not affected in a significant way.
There had only been two probable SARS cases in the country[28] and
no MERS cases[29].

One of the most important findings in this study was that the
knowledge among HCWs who were working in the emergency
department was lower compared to those in the infection department.
This is especially worrying because HCWs in emergency
departments are among the first group of HCWs to face suspected

COVID-19 patients. Their lack of knowledge could contribute to

100%

Symptoms of COVID-1% may appear in as few as 2 days or as long as 14 days after exposure

The virus is transmitted mainly by touching a surface or object that has the virus on it with mouth or nose
Only adults can be infected by the SARS-CoV-2

There is currently vaceine to prevent COVID-19

There is no specific antiviral treatment recommended for COVID-19

cal and

type B (Hib) vaccine can be used to prevent COVID-19

COVID-19 patients are most contaglous when they are

than those symp

The genetic of SARS-CoV-2 is mome similar to MERS-CoV than to SARS-CoV

Person-to-person transmission of SARS-CoV-2 is higher compared to measles

0%

97%

89%

27%

20% 40% 60% B80% 100%
Correct answer

Figure 1. Percent of correct response for each question used to measure the knowledge on COVID-19 among general practitioners in

Indonesia (n=288).
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COVID-19 patients not being tested or not being appropriately
isolated. Therefore, efforts are urgently needed to improve this
group, such as providing a short training course for not only
doctors and nurses but for all HCWs. We also found that those
who had longer medical experience (more than 10 years) were less
knowledgeable about COVID-19. This finding could be because
most of the information about COVID-19 comes from online and the
younger generation is more familiar with using the Internet[30] and
therefore has better access to COVID-19 information. A systematic
review also found that longer experience in medical practice was
associated with less knowledge[31]. Because those with a longer
medical practice are older, and the elderly have a higher risk for
mortality from COVID-19[32.33], it is particularly important to inform
older HCWs about COVID-19 and steps they can take to reduce
their transmission risk. The need for this knowledge is highlighted
by the fact that the number of deaths among HCWs in Indonesia has
surpassed the number in China[34].

We hypothesized that exposure to the current COVID-19 outbreak
such as having a confirmed case in the hospital or in the city would
increase knowledge among HCWs as they may have better prepared
themselves faced with this relatively personal risk. During the survey
period, most of the confirmed cases were reported in Java and Bali,
therefore we also hypothesized that those in Java-Bali would have
better knowledge. However, our study found that none of these
characteristics were associated with knowledge. This indicates a
relatively homogeneous knowledge of COVID-19 across provinces
of Indonesia and between those with and with exposure to previous
diseases. The government should focus on enhancing the knowledge
in areas where the outbreak is occurring.

The results of this study should be interpreted with caution. The
number of respondents was relatively low because the survey
was ended earlier than scheduled due to health security reasons.
Therefore, this study might not be representative for whole country
but our study enabled us to highlight some important issues that need
to be addressed.

In conclusion, knowledge of COVID-19 is low among HCWs in
Indonesia during the early phase of the outbreak. Knowledge is
relatively low among those who work in the emergency department,
among nurses, and among those who have longer medical
experience. Swift and structured strategies to enhance HCWs’
capacities to respond to the outbreak are required for frontline

healthcare providers.

Conflict of interest statement

The authors declare that they have no competing interests.

407

Acknowledgments

We would like to express our gratitude to all hospitals that

participated in this study.

Authors’ contributions

KFJ, WW, AY and HH conceived and designed the study. NL,
NAPP, TNWS, PSU, TD, PPCN, SS, SWA, II, IW, SH, and NF were
responsible for data collection. SA and HH did formal analysis.
ALW, MM and HH contributed to data interpretation. KFJ and HH
drafted the manuscript. ALW, MM, HH, MM critically revised the

manuscript. All authors have read the final manuscript.

References

[1] Bedford J, Enria D, Giesecke J, Heymann DL, Thekweazu C, Kobinger
G, et al. COVID-19: Towards controlling of a pandemic. Lancet 2020;
395(10229): 1015-1018.

[2] Lu H, Stratton CW, Tang YW. Outbreak of pneumonia of unknown
etiology in Wuhan China: The mystery and the miracle. J Med Virol 2020;
92(4): 401-402.

[3] Dong E, Du H, Gardner L. An interactive web-based dashboard to track
COVID-19 in real time. Lancet Infect Dis 2020; 20(5): 533-534.

[4] Liu Y, Gayle A, Wilder-Smith A, Rocklov J. The reproductive number of
COVID-19 is higher compared to SARS coronavirus. J Travel Med 2020;
27(2): taaa021.

[5] Bastola A, Sah R, Rodriguez-Morales AJ, Lal BK, Jha R, Ojha HC, et al.
The first 2019 novel coronavirus case in Nepal. Lancet Infect Dis 2020;
20(3): 279-280.

[6] Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early transmission
dynamics in Wuhan, China, of novel coronavirus-infected pneumonia. N
Engl ] Med 2020; 382(13): 1199-1207.

[7] Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang J, et al. A familial cluster
of pneumonia associated with the 2019 novel coronavirus indicating
person-to-person transmission: A study of a family cluster. Lancer 2020;
395(10223): 514-523.

[8] Rodriguez-Morales AJ, Bonilla-Aldana DK, Balbin-Ramon GJ, Paniz-
Mondolfi A, Rabaan A, Sah R, et al. History is repeating itself, a probable
zoonotic spillover as a cause of an epidemic: The case of 2019 novel
Coronavirus. Infez Med 2020; 28(1): 3-5.

[9] Kramer A, Schwebke I, Kampf G. How long do nosocomial pathogens
persist on inanimate surfaces? A systematic review. BMC Infect Dis 2006;
6: 130.

[10]Kupferschmidt K. Study claiming new coronavirus can be transmitted

by people without symptoms was flawed. 2020. [Online]. Available from:



408 Kurnia Fitri Jamil et al./ Asian Pacific Journal of Tropical Medicine 2020; 13(9): 402-408

https://www.sciencemag.org/news/2020/02/paper-non-symptomatic-
patient-transmitting-coronavirus-wrong [Accessed on 18th April 2020].

[11]van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A,
Williamson BN, et al. Aerosol and surface stability of SARS-CoV-2 as
compared with SARS-CoV-1. N Engl J Med 2020; 382(16): 1564-1567.

[12]Li Z, Wang Y, Zhu J, Zhang Y, Zhang W, Zhou M, et al. Emerging well-
tailored nanoparticulate delivery system based on in situ regulation of the
protein corona. J Control Release 2020; 320: 1-18.

[13]Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China. Lancet
20205 395(10223): 497-506.

[14]Harapan H, Itoh N, Yufika A, Winardi W, Keamg S, Te H, et al.
Coronavirus disease 2019 (COVID-19): A literature review. J Infect
Public Health 2020; 13(5): 667-673.

[15]Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological
and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: A descriptive study. Lancet 2020;
395(10223): 507-513.

[16]Rodriguez-Morales AJ, Cardona-Ospina JA, Gutierrez-Ocampo E,
Villamizar-Pena R, Holguin-Rivera Y, Escalera-Antezana JP, et al.
Clinical, laboratory and imaging features of COVID-19: A systematic
review and meta-analysis. Travel Med Infect Dis 2020; 34: 101623.

[17]Lai S, Bogoch I, Ruktanonchai N, Watts A, Li Y, Yu J, et al. Assessing
spread risk of Wuhan novel coronavirus within and beyond China,
January-April 2020: A travel network-based modelling study. medRxiv
2020. doi: 10.1101/2020.02.04.20020479.

[18]Humboldt University of Berlin and the Robert Koch. Event horizon—
COVID—-19-2019 novel coronavirus global risk assessment. 2020. [Online].
Available from: http://rocshu-berlinde/corona/ [Accessed on 23rd
February 2020].

[19]De Salazar PM, Niehus R, Taylor A, Buckee CO, Lipsitch M. Identifying
locations with possible undetected imported severe acute respiratory
syndrome coronavirus 2 cases by using importation predictions. Emerg
Infect Dis 2020; 26(7): 1465-1469.

[20]CDC. Coronavirus (COVID-19). 2020. [Online]. Available from: https://
www.cdc.gov/coronavirus/2019-ncov/index.html [Accessed on 1st March
2020].

[21]Harapan H, Rajamoorthy Y, Anwar S, Bustamam A, Radiansyah A,
Angraini P, et al. Knowledge, attitude, and practice regarding dengue
virus infection among inhabitants of Aceh, Indonesia: A cross-sectional
study. BMC Infect Dis 2018; 18(1): 96.

[22]Harapan H, Mudatsir M, Yufika A, Nawawi Y, Wahyuniati N, Anwar S,
et al. Community acceptance and willingness-to-pay for a hypothetical

Zika vaccine: A cross-sectional study in Indonesia. Vaccine 2019; 37(11):

1398-1406.

[23]Yufika A, Wagner AL, Nawawi Y, Wahyuniati N, Anwar S, Yusri F, et al.
Parents’ hesitancy towards vaccination in Indonesia: A cross-sectional
study in Indonesia. Vaccine 2020; 38(11): 2592-2599.

[24]Harapan H, Mudatsir M, Yufika A, Nawawi Y, Wahyuniati N, Anwar S, et
al. Willingness to participate and associated factors in a Zika vaccine trial
in Indonesia: A cross-sectional study. Viruses 2018; 10(11): 648.

[25]Harapan H, Rajamoorthy Y, Utomo PS, Anwar S, Setiawan AM, Alleta
A, et al. Knowledge and attitude towards pregnancy-related issues of
Zika virus infection among general practitioners in Indonesia. BMC Infect
Dis 2019; 19(1): 693.

[26]Harapan H, Setiawan AM, Yufika A, Anwar S, Wahyuni S, Asrizal FW,
et al. Confidence in managing human monkeypox cases in Asia: A cross-
sectional survey among general practitioners in Indonesia. Acta Trop
2020; 206: 105450.

[27]Ministry of Health of Indonesia. Info khusus COVID-19. 2020. [Online].
Available from: https://infeksiemerging.kemkes.go.id [Accessed on 18th
April 2020].

[28]WHO. The world health report 2003—shaping the future. Geneva: World
Health Organization; 2003.

[29]WHO. Middle East respiratory syndrome coronavirus (MERS-CoV):
MERS global summary and assessment of risk—July 2019. 2020. [Online].
Available from: https://apps.who.int/iris/bitstream/handle/10665/326126/
WHO-MERS-RA-19.1-eng.pdf?sequence=1&isAllowed=y [Accessed
on 18th April 2020].

[30]Harapan H, Setiawan AM, Yufika A, Anwar S, Wahyuni S, Asrizal FW,
et al. Knowledge of human monkeypox viral infection among general
practitioners: A cross-sectional study in Indonesia. Pathog Glob Health
2020; 114(2): 68-75.

[31]Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: The
relationship between clinical experience and quality of health care. Ann
Intern Med 2005, 142(4): 260-273.

[32]Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk
factors for mortality of adult inpatients with COVID-19 in Wuhan, China:
A retrospective cohort study. Lancet 2020; 395(10229): 1054-1062.

[33]Ma C, Gu J, Hou P, Zhang L, Bai Y, Guo Z, et al. Incidence, clinical
characteristics and prognostic factor of patients with COVID-
19: A systematic review and meta-analysis. medRxiv 2020. doi:
101101/2020031720037572.

[34]Wu Z, McGoogan JM. Characteristics of and important lessons from the
coronavirus disease 2019 (COVID-19) outbreak in China: Summary of
a report of 72314 cases from the chinese center for disease control and

prevention. JAMA 2020; 323(13): 1239-1242.



