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1. INTRODUCTION

Coronavirus disease (COVID-19) is a significant infectious disease nowadays, given that more than
two hundred million of the world's societies are infected with this disease, among which 4,430,697 people
died per August 23, 2021 [1]. While in Indonesia, 10,551 confirmed cases were reported, with 800 mortality
per May 1, 2020 [2]. According to WHO, COVID-19 is caused by severe acute respiratory syndrome
coronavirus 2 (SARS Cov-2), a new coronavirus that was first identified in Wuhan, China, last December
2019 [3]. SARS-CoV-2 is considered a novel Betacoronavirus, which infects humans [4]. SARS-CoV-2
genome phylogenetic analysis suggests that the virus is closely related (with 88 percent identity) to two bat-
derived SARS-like coronaviruses collected in eastern China in 2018 (bat-SL-CoVZC45 and bat-SL-
CoVZXC21) and genetically distinct from SARS-CoV (with approximately 79 percent similarity) and
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MERS-CoV [5]. Symptoms of infection with COVID-19 occur after an incubation time of around 5.2 days.
The onset of COVID-19 symptoms to death varied from 6 to 41 days, with a 14-day median. The time
depends on the patient's age and the state of the patient's immune system [6].

People infected with COVID-19 will commonly show symptoms such as having fever, feeling tired,
and having a dry cough [7]. Nevertheless, others have experienced severe clinical signs such as dyspnea and
critical illness: such as respiratory failure, septic shock and/or multiple organ dysfunction (MOD) or failure
(MOF). In 5% of cases, this critical manifestation occurred [8]. COVID-19 transmitted through droplets from
the nose or mouth produced by a person infected with COVID-19 coughs or exhales [9]. Droplets could fall
on any surface and be touched by people who then transmitted through their eyes, nose, or mouth [10], [11].
It is also believed in recent research developments that COVID-19 can be transmitted via airborne
transmission. This means that the virus can be transmitted by inhaling microscopic droplets produced by
breathing, talking, singing, and not just coughing and sneezing [12]. Therefore, maintain physical distance
among people is mandatory to avoid the virus transported across the individual. It is suggested that the inter-
personal distance of two meters can be an effective protection effort only if everybody wears face masks for
their daily life activities [13].

This new virus is very contagious and has spread rapidly worldwide. Indonesia announced COVID-
19 case for the first time at the beginning of March 2020 [14], [15]. Since then, positive cases have increased
considerably. The government has implemented several efforts to reduce morbidity and mortality. However,
this effort cannot stand alone and requires public supports. The Indonesian government rolled out a policy of
social restriction through working and learning from home. The policy has both given positive and negative
impacts. On the one hand, this policy supports social and physical distancing, which prevents COVID-19
transmission. On the contrary, public compliance to COVID-19 preventive measures during their stay at
home is not well understood and challenging to control. One particular population group vulnerable to this
situation is university students since many are away from their hometowns. They are a very dynamic group
with high movement in their daily lives that may put them at increased risk to COVID-19. They can also
have asymptomatic COVID-19 infections, thereby increasing their chances of becoming a source of
transmission. A previous study stated that these young people had a rapid onset and various non-specific
atypical manifestations and much milder than in older patients [16].

Young people are one of the target groups on COVID-19 prevention because they could be infected
and be sources of transmission but with mild or no symptoms [17]. Older families or other people with
comorbid diseases [18]. Incidents in countries like Italy show the potential for such transmission. And even if
it is infected, the signs are just mild infections, but a mild COVID-19 infection can have long-term health
implications [19]. Some of the health effects that can arise are severe fatigue, shortness of breath, and
difficulties resuming daily activity, as some of the long-term effects can be encountered by those with mild
infections [20]. Therefore, knowledge and awareness related to prevention are crucial in the young adult
group [16].

Knowledge, attitude, and practice (KAP) are the capital of health promotion to achieve health
prevention success. Numerous researches have applied this approach in determining the appropriate
intervention for people in various disease settings [21]-[25]. However, for COVID-19, which was recently
discovered, the KAP assessment related to the disease, particularly in young adults, is still rare. This research
explores the knowledge, attitude, and practice regarding COVID-19 among university students in Indonesia
and the potential factors influencing the knowledge. This study's findings would provide an overview of
young people's awareness and attitudes towards COVID-19; therefore, appropriate strategies can be made for
this specific age group.

2. RESEARCH METHOD
2.1. Study design and participants

A cross-sectional study was carried out to assess KAP and several factors related to COVID-19
among students across Indonesia. Online surveys by using questionnaires were conducted to collect the data.
Our inclusion criteria for the participant were active scholars to any degree, including professional education.
People who fit with our criteria could self-enrollment through the link and fill out the informed consent
before the survey started. This study involves 1,427 students from 24 provinces in Indonesia.

2.2 Research instrument

This survey used a structured questionnaire developed by the research group. Prior to the survey, the
questionnaire has been validated by an expert in the health behaviour field. The questionnaire was divided
into five sections: i) information for participant and informed consent; ii) personal information: email
address, sex, age, university and faculty name, education degree and their semester, hometown, living with
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whom, travelling history in 14 days; iii) knowledge about COVID-19: COVID-19 symptoms and
transmissions, prevention knowledge, COVID-19 risk factors; iv) attitude related to COVID-19: COVID-19
information sources, perception about the level of seriousness of COVID-19; v) practice towards COVID-19:
Not going out of the town, measure when having COVID-19 symptoms.

2.3. Data collection and analysis

Google form link was distributed to our networks in many WhatsApp groups and social media
platforms to reach the participant from March 28 to April 10, 2020. Data were analyzed using Statistical
Package for Social Science (SPSS). Socio-demographic characteristics of respondents, attitudes, and
practices were analyzed descriptively. In knowledge-related COVID-19, we scored a correct answer with one
wrong answer with 0; then, we calculated each question item. Mann-Whitney and Kruskal-Wallis were used
to compare mean within the group and knowledge items.

2.4. Ethical considerations
The study was approved by the Ethical Review Board of Universitas Ahmad Dahlan, Yogyakarta,
Indonesia (ethical approval code: 012003015).

3. RESULTS AND DISCUSSION

We received 1,444 valid responses. Seventeen of them were excluded because they stated they were
not willing to participate or are Indonesians who live abroad, so they were not experienced with the pandemic
situation in 1,427 responses that included in the analysis. Table 1 describes respondents' socio-demographic
characteristics. The majority (78.6%) were female, with male student’s accounts for less than 22%. The
extremely skewed gender response partly reflects the gender ratio among undergraduate students where in
this study account, 72% in Indonesia, with more than half are currently female [26]. This phenomenon
corresponds with a study conducted by Smith that showed younger age groups and females' tendency to be
more eager to take part in online surveys [27]. More than 90% of the respondents were aged between 17-25
years old. 72% of our respondents finished undergraduate education, followed by diploma education about
21%.

Table 1. Sociodemographic characteristics of respondent (n= 1,427)

Variables Number  Percentage (%)

Gender

- Male 306 21.4

- Female 1,121 78.6
Age

- 17-25 1,367 95.8

- 26-35 33 2.3

- 36-49 27 1.9
Education degree

- Doctoral 8 0.6

- Masters 47 3.3

- Undergraduate 1,028 72.0

- Diploma 3104 0.321.7

- Professional education 34 2.4

Figure 1 illustrates the distribution of respondents according to their university location. Our
respondents came from campuses in 24 provinces out of 34 provinces in Indonesia. Most of our respondents,
540 (37.8%), were from universities in Yogyakarta province, followed by Central Java, with 363 (25.4%)
respondents. Nearly 75% of our respondents are currently studying in universities in Java. However, it does
not mean that they come from Java as many students in Java were from other islands but decided to study in
Java to seek better education.
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Figure 1. Distribution of respondents according to their university location

Knowledge, attitude, and practice are presented in Table 2. The majority of respondents recognized
initial symptoms of COVID-19, such as having fever 38°C or more (90.2%), having cough (88.0%), having
shortness of breath (92.5), and having flu and colds (61.6%). In terms of people contracting coronavirus
infection, more than 80% of respondents knew that droplets from coughing and sneezing from people
infected with COVID-19 virus, physical contact or shake hands with people infected by COVID-19 virus
and/or touching objects and surfaces contaminated by COVID-19 virus could cause coronavirus infections.
Other modes of coronavirus transmission such as person to person, mosquito bites, fecal contamination and
coronavirus as an airborne disease were supported by 95.4%, 1.1%, 6.8%, and 29.2% respondents,
respectively. To prevent and protect from COVID-19, most respondents suggested avoiding contact with
patients with acute or unhealthy respiratory diseases (82.2%), washing hands frequently with soap or hand
sanitizer (97.0%), improving body's immunity (95.0%), and avoid touching one's face area without washing
hands first (93.1%). While avoiding contact with farm and wild animals without protection was reported by
(45.4%) of the respondent.

The respondents in this study seem to have a thorough knowledge of COVID-19 risk factors. The
primary source of information came from social media and/or the internet, and less reliance on a more
‘traditional' source of information such as family, lecturer, and health staff. More than 90% of respondents
knew that travelling to areas with local transmission and having physical contact with patients under
supervision or positive could increase the risk of contracting COVID-19. Among the respondents, nearly
three-quarters understood that working or visiting health facilities is also a risk factor. On the contrary, other
practices such as living a healthy lifestyle, practising physical distancing, and having good immunity were
not considered risk factors, with only 2.9%, 3.5%, and 1.3% of respondents, respectively, considered those
practices risk factors.

Most respondents in this study treated COVID-19 very seriously. Nearly all respondents considered
COVID-19 as very serious (97.0%). A high proportion of the respondents also believed that the level of
COVID-19 spreading in Indonesia is severe (95.5%), a stark contrast with the Indonesian government — at
least in the early stage—often criticizedc as ignorant and responding insufficiently. The central government's
initially slow response seems to dissuade more substantial public support as more respondents rate public
awareness as somewhat serious (61.1%) and not serious (20%) rather than very serious (18.9%).

As for issues in averting the spread of COVID-19, many of the respondents (72.3%) chose to
restrain from travellingout of the town. In the case of having COVID-19 symptoms, most respondents
(85.7%) planned to go to health facilities to get tested, while less than half prefer to stay at homes (45.4%). It
is unclear why they chose to stay at home, but it is likely due to concern over patients' overflowing in several
hospitals, insufficiency of health facilities, and public stigma. Also prevalent among the young age group —
the majority in this study—was the conviction that the disease is curable (98.5%), particularly for their specific
age groups where the recovery rate is high.
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Table 2. Knowledge, attitude, and practice of respondents
Characteristic n %
Knowledge toward COVID-19
Initial symptoms when infecting COVID-19*
Having a fever of at least 38-degree Celsius 1,288 90.2
Having cough 1,257 88.0
Shortness of breath 1,320 925
Having flu and colds 878 61.6
The way of people getting COVID-19 infections*
The COVID-19 virus not transmits person to person 66 4.6
COVID-19 is an airborne disease 418 292
COVID-19 virus transmitted by a mosquito biting 17 11
Droplets from coughing and sneezing of people infected with COVID-19 virus 1,256 88.0
Personal contact, touch or shake hands with positive COVID-19 virus 1,188 83.2
Touching an object or surface containing the COVID-19 virus, then touching the mouth, nose, or eyes before 1385 970
washing your hands ' '
Fecal contamination 98 6.8
Mode to prevent and protect others from COVID-19*
Avoid close contact with patients with acute or unhealthy respiratory diseases 1,174 82.2
Wash frequently hands with soap or keep clean with hand sanitizer with 70% alcohol 1,385 97.0
Avoid contact with farms or wild animals without protection 649 454
Maintain and improve the body's immunity 1,357 95.0
Do not touch the eyes, nose, and mouth without washing your hands first 1,329 931
The risk factor of getting COVID-19 infection*
Travelling to an area with COVID-19 local transmission in the last 14 days 1,385 97.0
Having a history of contact with confirmed cases of COVID-19 or patients with COVID-19 supervision (PDP) 1,357 95.0
Applying a clean and healthy lifestyle such as washing hands with soap and running water 42 2.9
Working or visiting health facilities that handle patients confirmed by COVID-19 1,055 739
Doing social distancing 51 35
Having good immunity 19 13
Does COVID-19 is curable?
Yes 1,406 98.5
No 21 15
Attitude toward COVID-19
Level of the seriousness of COVID-19
Very serious 1,384 97.0
Somewhat serious 41 29
Not serious 2 0.1
Level of seriousness the spreading of COVID-19 in Indonesia
Very serious 1,363 95.5
Somewhat serious 61 43
Not serious 3 0.2
Level of seriousness on facing COVID-19 among society in Indonesia
Very serious 270 189
Somewhat serious 872 611
Not serious 285 200
Practice toward COVID-19
I am notgoing out of the town within 14 days to avoid COVID-19.
Yes 1,032 723
No 395 276
Solutions when having COVID-19 symptoms*
Going to the health facility 1,224 85.7
Going to drugstore 105 7.3
Buying herb 97 6.8
Staying at home 648 454
COVID-19 information source*
Social media (Facebook, Instagram, WhatsApp group) 1,333 934
Internet 1,156 81.0
Television 960 67.3
Family, friends, neighbours, college 905 634
Lecturer 743 521
Health staff 594 416

*Respondent was allowed to take more than one choice

Based on the Mann-Whitney and Kruskal Wallis test in Table 3 with (a=0.05), there is a significant
difference in the mean of knowledge between males and females on the topic of preventing and protecting
others from COVID-19, risk factors of getting COVID-19 infection, and whether COVID-19 is curable.
However, there is no difference in mean on initial symptoms when infecting COVID-19 and contracting
COVID-19. In all gender groups with a significant difference in mean, the male group has a higher standard
than the female. Likewise, age group 26-35 has a significantly higher mean than other age groups regarding
preventing and protecting others from COVID-19 and the total score of COVID-19 knowledge, but not on
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the other four bits of knowledge. This study found no difference in mean among the eight-level group of
education on the level of education.

Table 3. Mean (+ SE) knowledge item and total score among the respondent

Knowledge

Knowledge about Knowledge
towards initial Kn_owledge of preventing and about the rigk The knowledge The total score
Characteristic symptoms when  getting COVID- protect others factor of getting  that COVID-19 of COVID-19
infecting 19 infection COVID-19 is curable knowledge
respondent COVID-19 from COVID- infection
19
Mean P- Mean p- Mean P- Mean P- Mean P- Mean P-
value value value value value value
Gender
Mele g 002 o0z oo 000 006
Female 325+ 098 307 042 gp0e 000 5 001 g7 003 43gy, 09
0.59 0.04 0.05 0.03 0.01 0.14
Age (years)
17-25 3.32+ 3.05+ 413+ 2.66+ 0.99+ 14.15+
0.02 0.02 0.02 0.01 0.00 0.06
3.58+ 3.18+ 4.48+ 2.85+ - 15.09+
26-35 0.14 0.12 0.09 0.07 011 0.04 0.06 0.49 0.13 0.22 0.02
36-49 3.22+0. 2.63+ 3.89+ 2.48+0. 0.96+ 13.19+
18 0.18 0.22 15 0.03 0.60
Education degree
375+ 3.00x 4.50+ 2.50+0. 1.00£0. 14.75+
Doctoral 0.46 053 0.53 75 00 1.66
Magister 3.49 + 2.89+ 4.06+ 2.79% 0.98+ 14.21+
0.85 0.93 0.87 0.46 0.14 2.14
3.31+ 0.38 3.04+ 4.14+ 2.69+ 0.99+ 14.16+
Undergraduate 093 0.80 0.48 0.90 0.35 058 0.10 011 0.92 219 0.99
. 3.32+ 3.08+ 411+ 2.58+ 0.98+0. 14.08+
Diploma 0.94 0.95 1.03 0.65 12 2.68
Professional 3.38+ 3.09+ 4,00+ 2,71+ 0.97+ 14.15+
education 0.65 0.86 0.69 0.52 0.17 1.79

Currently, the New Corona Virus that causes COVID-19 pandemic draws worldwide attention [28].
The disease has spread across many countries and caused massive casualties within only a few months. In
Indonesia, the coronavirus infection trend is similar to that of other countries. It has distorted much of the
health system due to the considerable number of hospitalized patients. In the absence of a vaccine and the
high cost of hospital treatment, prevention measures such as physical distancing, proper coughing and
sneezing hygiene, and handwashing are the best exit strategies to avoid the collapse of the health system
overcapacity [29]. This study assessed knowledge, attitude, and practice related to COVID-19 disease and the
prevention measure among university students.

Refer to our study; we found the majority of respondents have a basic knowledge of COVID-19. But
we also found insufficient knowledge about COVID-19 person-to-person transmission from person to person
and people's ignorance to stay at home (reduce mobility). Interestingly, most of the respondents stated that
society in Indonesia had a somewhat severe level on facing COVID-19. A higher mean knowledge score was
found among respondents aged group between 26-35 years old. Regarding person-to-person COVID-19
transmission, several works of the literature confirmed that the new coronavirus is very likely to be
transmitted between people through close contact with people with respiratory disease or direct contact with
infected people [30], [31]. The low response to this transmission mode may lead to the wrong direction on
the respondent's prevention measure. Yet, it is surprising that when we look into the mode of prevention from
the COVID-19 response, most respondents agreed that avoiding closed contact with harmful respiratory
diseases is one of the modes of COVID-19 transmission. The two-contrast results may elucidate a particular
phenomenon—Ilack of knowledge about how the spread of COVID-19 leads to fewer people compliance in
making prevention efforts. Non-compliance with appeals is often seen as selfish or irresponsible to the
individual. However, changing people's behaviour is not as easy as just telling them about their disease risk.
This is explained in health behaviour in theoretical models such as the Health Belief Model [32].

To reminder, this research engaged students in university education. They have enormous access to
social media as nowadays it becomes a lifestyle for them. Most respondents (more than 90%) reported that
their preferable information source about COVID-19 was social media like Facebook, Instagram, and
WhatsApp. It may answer this finding and reveal that social media plays an essential role in influencing
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people's knowledge and behaviour in the current digital media era, as stated by some previous research [33],
[34]. Providing COVID-19 prevention messages in various ways through social media is estimated to
increase awareness of young adults in carrying out preventive behaviours. The active participation of
influencers or public figures engaged in social media is also a critical element in providing effective
preventive action examples [35].

The previous study that assesses the publis risk perception of COVID-19 in 10 countries reveals that
this disease is considered a severe disease. Perceptions of risk for this disease are related to the willingness of
individuals to take preventive measures. Several factors were suggested as significant predictors of COVID-
19 risk perception, such as personal experience with the virus, individualistic and prosocial beliefs, hearing
about the virus from family and friends, confidence in government, research, medical professionals, and
personal awareness of government policy [36]. However, 61.1% of respondents considered the public "only"
somewhat serious about facing this disease in Indonesia. This result may also be related to the timing of the
research conducted in March 2020, when COVID-19 was just beginning to spread in Indonesia. The
perception of this disease may change and develop the disease's spread in an area. This perception of "only
somewhat serious” might reflect by the phenomenon that less than half of the respondents stated that they
would stay at home if having COVID-19 symptoms. Stay at home is the government campaign to keep social
distancing and reduce further transmission [37]. This is supported by almost all universities that implement
policies to learn from home by online learning methods to anticipate the spread of COVID-19. These results
also recall the importance of educating people about carrying out proper self-quarantine for 14 days after
travelling outside the region or the home self-isolation procedure when symptoms turn up, pointing to
COVID-19. Individual compliance in carrying out health procedures for the prevention of COVID-19 is
critical to stopping the spread of this virus.

The Indonesia government has also encouraged the citizens to obey some rules such as avoid public
gatherings, wearing the mask, physical distancing, and some other measures [37]. The effectiveness of this
rule itself needs to be further assessed in the next couple of months. However, as seen from the perspective in
daily life, people disobey this rule with their reason, such as socio-economic conditions. Indeed, it was
predicted that COVID-19 affects socio-economic in general, such as healthcare, business, government, and
broader society [38]. Accordingly, the basic knowledge about COVID-19 transmission and the prevention
measure is essential to be understood by the public for the rules to be effective.

In general, the respondent's total knowledge score is age-associated, with respondents aged 26-35
years have the highest score. We could assume 26-35-year-old would consist of currently pursuing their
master's or even doctorate, and they might as well work. Therefore, they are mature enough to receive,
understand, and deliver precise information about COVID-19 to the people surrounding them. This finding
implies that this aged group is a potential change agent in public engagement by providing information to
fight COVID-19. Identifying the best message carrier is a fundamental step to bring health promotion well
accepted by the audience. One of the problems with managing COVID-19 is that much fake news contains
misinformation and disinformation that has caused uncertainty within the community. This is also the case in
Indonesia. There is news that underestimates COVID-19 as a disease with only a "flu-like illness" that is
harmless or the emergence of claims of traditional medicines. These particular objects are over-claimed to be
anti-COVID-19 drugs. In response to this, clarity, critical thinking, understanding, and maturity are needed in
receiving information and being careful in sharing information with others. The Indonesian government has
established an Integrated Centre of Information for COVID-19, a body directly under the presidential office
to centralized COVID-19-related information, from data and new clusters to progress, initiatives, and
potential vaccines. The ongoing transmission of COVID-19 implies that public health practitioners must
advocate the community about prevention measures, including in puskesmas (community health centres)
setting that plays a crucial role at the forefront of health promotion programs.

Our research may have a limitation as we collected the data online; therefore, it is impossible to
control for self-reporting answers and potential misinterpreted questions. Besides the limitation, our research
also has an excellent response from universities in 70% of the province in Indonesia, meaning that we can
assume the respondent represents Indonesia. This study discovered, although the respondent has a basic
COVID-19 knowledge and the proper attitude, it seems they were not consistently complying with some
particular measures. The gap between knowledge and practice should be addressed accordingly, for instance,
between transmission and social distancing by staying at home. Education about COVID-19 literacy should
be scaled up by engaging the potential message carrier to influence society. Previous studies explained the
significant association between knowledge and compliance on undertaking social distancing among students
in Jakarta. It found that as many as 59.4% of students who have good knowledge of physical distancing have
good physical distancing behavior with 1.7 times better than those who have insufficient knowledge [39].
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4. CONCLUSION

The findings of this study reflect the need to remind young adults of the population's at-risk
behaviour. Several regions have introduced rules, such as compulsory mask use and standard operating
procedures, while using public transportation outside the city, such as trains and planes. Efforts to improve
COVID-19 prevention actions, in addition to increasing awareness, will include strong will and leadership by
enforcing regulations that provide guidelines and punishments in the event of a violation. Several
publications mention an increase in compliance with health behaviour with the implementation of rules. This
also indicates the seriousness and commitment of the government in controlling the transmission of COVID-
19. This research further stresses the role of social media and the web in accessing COVID-19-related
reference knowledge as the primary outlet for young adult age groups. Using social media and the internet as
sources of information is helpful for the government or health institutions to provide relevant information
with different exciting media.
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