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A B S T R A C T

Implementing health protocols and preventive measures are the only effective ways to suppress COVID-19
transmission before vaccines and antiviral drugs are developed. The implementation of health protocols and
preventive measures are influenced by one's knowledge, attitudes, and practices (KAP) toward this pandemic.
Medical students as candidates for healthcare workers and role models for the community should have a good
KAP. This study intends 1) to explore the KAP of medical students in Indonesia toward COVID-19 and 2) to assess
which demographic factors have a significant effect on their KAP scores. An online questionnaire consisting of 18
items of knowledge, six items of attitudes, and 12 items of practices were used as instruments in this study. After
being distributed for two weeks in June 2020, 525 respondents whose data were worth analyzing were obtained.
The respondents consisted of male and female students, from diploma to bachelor degree, and came from all four
types of higher education institutions in Indonesia. The results, 48% of respondents had good knowledge, 81%
had good attitudes, and 43.5% had good practices toward COVID-19. The location of students' residence has no
significant effect on their KAP score. Gender has a significant effect on knowledge and practice scores. Age,
institution type, and institution status have a significant effect on their three KAP domains. The KAP survey results
can be used as a reflection of the importance of the curriculum that prepares medical students for the pandemic.
Medical students are also expected to be able to actively participate in educating people around them on how to
minimize the transmission of COVID-19 during the pandemic.
1. Introduction

Coronavirus 2019 (COVID-19) is an infectious disease caused by
SARS-CoV-2 (El Zowalaty and J€arhult, 2020; C. Li et al., 2020). It was
first identified in Wuhan, China in December 2019 (Singhal, 2020; Wang
et al., 2020; D. Wu et al., 2020). COVID-19 attacks the respiratory system
with fever, tiredness, trouble breathing, cough, and temporary loss of
smell and taste as common symptoms of this disease (T. Li et al., 2020;
Singhal, 2020). In severe conditions, COVID-19 can cause pneumonia
and damage to various body organs and thereby increasing the mortality
risk (Lai et al., 2020). The high transmission rate, the incubation period
that takes days, and the number of asymptomatic people infected caused
the rapid spread of the virus (Dietz et al., 2020; Lai et al., 2020; F. Ye
et al., 2020). Hence, it does not require a long time for this epidemic that
starting from China to upgrade into a global pandemic that spreads across
c.id (J.J.S. Sondakh).
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cases from 188 countries had been officially published and caused more
than 500,000 loss of life.

COVID-19 can be transmitted from humans to humans either through
direct contact (Bulut and Kato, 2020) or through objects (Guo et al.,
2020; D. X. Zhang, 2020). Transmission through direct contact can occur
because SARS-CoV-2 can be transmitted via droplets produced by
sneezing, coughing, or talking (D. Wu et al., 2020). The droplets can
spread through the air and float in the air for up to 10 min (Morawska
and Cao, 2020). When the droplets are inhaled by people nearby, they
might be infected with COVID-19. Besides, the droplets can also fall onto
the surface of various objects and last for several days on these objects
(Razzini et al., 2020; G. Ye et al., 2020). When the object is touched, then
the person rubs his eyes or touches his mouth, the virus can infect his
body. Since vaccines or antiviral drugs have not yet been identified,
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keeping the distance and staying at home are campaigned by WHO and
governments in each country to reduce the transmission rate of
COVID-19 (Chu et al., 2020; Kim, 2020; H. Wu et al., 2020).

In Indonesia, keeping a safe distance and implementing other pre-
ventive measures are health protocols emphasized by the central and
regional governments (Soderborg and Muhtadi, 2020). The country that
confirmed its first COVID-19 case in March 2020 prefers to implement a
"new normal" policy by relying on the "awareness" of the community to
implementing the discipline health protocol in their daily activities
(Djalante et al., 2020). The problem arises that some people in Indonesia
are indicated as not having enough knowledge related to COVID-19
(Fauzi et al., 2020). Public response on social media shows that many
of them accuse the conspiracy behind COVID-19 more than they believe
the scientific evidence and government recommendations. To make it
worse, many people are not disciplined in implementing health protocols
even though they believe in COVID-19 (Yanti et al., 2020). Whereas, the
number of positive cases and fatalities due to COVID-19 is increasing day
by day. It was reported that until July 2020, the number of cases has
passed of more than 60,000 with more than 3000 deaths.

As the number of patients, the rate of misinformation, and the number
of people with confusion increase, the existence of role models will have
a significant impact on the community. One group that can be a role
model in this pandemic are those coming from a healthcare background,
both healthcare workers and medical students. Healthcare workers are
indirectly responsible for providing knowledge, modeling daily routines,
and preventing people from getting sick (Darch et al., 2017; Rachlis et al.,
2016; Trause et al., 2014), especially during the pandemic period. On the
other hand, medical students are often considered as healthcare workers
who are still in the training period. The health education programs are
expected to produce graduates with good knowledge, attitudes, and
practices (KAP) during the pandemic. Thus, their educational process
should set them up to behave and act in the pandemic. However, this
kind of program only makes up a small portion of the overall curriculum.
Therefore, KAP evaluation needs to be carried on medical students.

The KAP survey is an essential survey that needs to be carried out
during a pandemic (Saefi et al., 2020b). KAP survey is a three-empirically
supported construct used to understand healthcare workers' and medical
students' behavior change (Chandler, 2018; Raina, 2013). KAP survey is
also important because it can identify basic knowledge, misconceptions,
beliefs, behavior, to the respondent's attitude towards disease (Andrade
et al., 2020). Insights, habits, and perspectives of medical students in
dealing with a pandemic can also be evaluated through this survey
(Noreen et al., 2020). With a good KAP, medical students will have a
positive impact in dealing with the pandemic. They can influence the
health status and perceptions of their friends and family because they are
considered a trusted source of health information (Gohel et al., 2021).
Their attitudes and practices during the pandemic will be noticed by the
surrounding community. In addition, in this era full of misinformation,
health campaigns are also expected to optimize the involvement of
medical students (Noreen et al., 2020). To meet these expectations, KAP
students also need to be evaluated before campaigning for a good life-
style. Therefore, in turn, students with good KAP can become agents of
change in their families and communities (Ajilore et al., 2017).

The collapse of the health system has also become a serious problem
in the midst of the COVID-19 pandemic. Many hospitals require addi-
tional health workers due to a large number of COVID-19 patients. The
increasing number of health workers who are infected with COVID-19
also worsens the condition. Due to the increasingly overwhelmed hos-
pitals, experts also recommend calling retired doctors to return to duty
(Mahase, 2020). The pandemic has also turned health education upside
down (Miller et al., 2020). The distance learning policy causes the quality
and educational experience obtained by health students to be not
optimal. Several health schools have also carried out the repatriation of
students from hospitals due to the high risk of COVID-19 transmission
(Stokes, 2020). Such condition also raises concerns in students regarding
2

the decline in their skills to the uncertainty of graduation time (Gallagher
and Schleyer, 2020).

Although some medical schools prohibit student interaction with
patients during the pandemic (Lincango-Naranjo et al., 2021), the
involvement of students as a COVID-19 team is a solution to the un-
availability of sufficient health workers (Stokes, 2020). This decision
could also address health student education which was temporarily
suspended due to the closure of educational institutions during the
pandemic. However, health schools must also ensure the safety of their
students (Gallagher and Schleyer, 2020). Without an adequate KAP, the
involvement of students in the hospital will be an additional vector of
virus transmission (Miller et al., 2020). Therefore, the KAP survey will
ensure the readiness of students to take part in dealing with the
COVID-19 pandemic.

Due to the importance of the KAP overview during this current
pandemic, various researchers in various countries conducted KAP sur-
veys with a variety of subjects. However, to date, until July 5, 2020,
search engine results through Google informed that only 22 kA P surveys
had been published in international journals. Of the surveys, only three
publications involved medical students as research subjects (Alzoubi
et al., 2020; Hamza et al., 2020; Maheshwari et al., 2020). KAP survey
toward COVID-19 had also been conducted twice in Indonesia. However,
one survey involved non-medical undergraduate students (Saefi et al.,
2020a), while another survey only limited their scope in social distancing
topic (Yanti et al., 2020). Thus, this study aimed 1) to evaluate the
knowledge, attitudes, and practices of Indonesian medical students to-
wards COVID-19 and 2) to analyze the influence of respondents' de-
mographics on their KAP scores. The results of this study will be fruitful
as a useful guide for designing the curriculum in various health majors.

2. Method

2.1. Research design and participant

This survey was intended to draw the initial responses of medical
students’ to COVID-19 in the first three months of this pandemic hit
Indonesia. Therefore, a quick survey with a target number of 500 re-
spondents was targeted to be finished in two weeks (3–17 June 2020).
The target respondents were medical students who come from in-
stitutions around East Java, Indonesia. As this is a knowledge and
perception assessment quick survey, the target population size in this
study was 10,000. Therefore, based on the Krejcie and Morgan table, the
sample size with a 95% confidence level and 5% margin of error is 370
respondents.

During the data collection period, COVID-19 outbreaks have raided
all provinces in Indonesia. Several higher education institutions have
instructed students not to return to their hometowns even though these
institutions have implemented online learning during the pandemic.
Thus, it was not possible to carry out direct survey sampling in the
institution. Therefore, this study applied an online survey for data
collection. The instruments were then copied into Google Form. The
survey link was then distributed to health lecturers in East Java via
WhatsApp. Furthermore, the lecturers conveyed the survey link to their
students. Respondents were not limited to one type of higher education
institution; they came from all four types of institutions in Indonesia
(colleges, polytechnics, universities, and academies). The criteria for
respondents were diploma or bachelor degrees medical students (not
students from a master or doctoral degree). Respondents in this survey
were confirmed to be Indonesian citizens, in good health condition, aged
15 years and over, and were willing to participate in this study. The in-
clusion criteria for respondents were medical students, Indonesian citi-
zens, aged 15 years and over, and were willing to participate in this
study. The exclusion criteria for respondents were students from amaster
or doctoral degree, not a medical student, already dropped out, non-
student status, and does not provide complete demographic information.
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2.2. Instruments and data collection procedures

The instrument used in this survey was the SKAPCOV-19 question-
naire developed by Saefi et al. (2020). The instrument consists of four
parts: (1) demographic profile of respondents consisting of a residence,
gender, age, length of study at a higher education institution, level of
education, type of tertiary institutions, and institution status; (2) 18 items
on knowledge of respondent's on the etiology, symptoms, risk groups,
transmission, and prevention of COVID-19; (3) 6 items on attitudes to-
ward the respondent's information receiving and social interaction
related to COVID-19 pandemic; and (4) 12 item items on practices that
measure respondents' behavior in implementing health protocols during
the pandemic. Each item in the knowledge domain asks respondents to
determine the truth of the information written on the questionnaire by
choosing one of three choices, namely (1) yes, (2) no, and (3) do not
know. As for items in the attitude domain, respondents were asked to
determine the level of agreement of each statement written on the
questionnaire by choosing one of three choices, namely (1) agree, (2) not
sure, and (3) disagree. In the items in the practice domain, respondents
are asked to choose what describes their habits during the pandemic by
choosing one of three choices, namely (1) always, (2) sometimes, and (3)
never.

The results of the instrument analysis informed that all items in
SKAPCOV-19 had a CVI> 0.80 so that all items were declared essential in
measuring KAP. The result of factor analysis also states that all items have
a significant value of λ (p < 0.05). The item reliability for the three do-
mains was very good (Real RMSE of 0.97 for the attitudes, 0.98 for the
knowledge, and 0.99 for the practice domains.) and with a separation
index value > 0.20. The results of the rating scale diagnostic also state
that the choice of response in each item does not confuse respondents.
The Andrict threshold and logit value of the response categories increases
monotonically and moves according to the expected directors. The in-
struments also has acceptable infit and outfit MNSQ fit statistics.
Table 1. Demographics of medical students involved in this study (n ¼ 525).

Variable Freq (n) %

Place of current residence

City 198 37.7

Rural 327 62.3

Gender

Male 18 3.4

Female 507 96.6

Age

�20 217 41.3

>20 308 58.7

Spent year in higher education

1 year 78 14.9

2 year 48 9.1

3 year 157 29.9

4 year 124 23.6

5 year 44 8.4

>5 year 74 14.1

Educational stage

Diploma 360 68.6

Bachelor 165 31.4

Higher Education Institution

Colleges 125 23.8

Polytechnic 366 69.7

University 22 4.2

Academy 12 2.3

Institutional status

Public 389 74.1

Private 136 25.9
2.3. Data processing and analysis

Survey data were downloaded in .csv format and checked by the
authors before being analyzed. Microsoft Excel and SPSS software were
employed for data analysis. Demographic data were analyzed using fre-
quency and percentage. The percentage of each option in each KAP item
was calculated. The KAP data was converted to a binary of the accuracy
of answering items in the knowledge domain, the positive responses in
the attitude domain, and the discipline of implementing positive habits in
the practice domain was labeled with a score of 1. On the other hand,
inaccuracy in answering items in the knowledge domain, the negative
responses in the attitude domain, and the indiscipline of implementing
positive habits in the practice domain were labeled with a score of 0.
When the respondent chose the “don't know” option in the knowledge
domain, then the responses were grouped as incorrect answers since it
indicated that the respondent did not known the information asked.
Likewise, when the respondent chooses the "not sure" response in the
attitude domain, this response will be given a score of 0. This scoring has
been adjusted to the scoring procedure that was informed by the research
team that developed this SKAPCOV-19 instrument (Saefi et al., 2020a).

Knowledge, attitudes, and practice scores were calculated by sum-
ming up the scores of all items and converted to a score of 0–100. The
scores of these three aspects were categorized into “good” and "poor"
based on the Bloom cut-off point. The respondent's score was categorized
as “good” if the respondent can answer at least 80% of the items
correctly, while if it does not reach 80% it would be categorized as "poor".
The percentage of respondents categorized as “good” and “poor” in each
KAP domain was presented in the form of a pie graph. Furthermore, one-
way ANOVA was used to determine the differences in mean scores based
on demographic characteristics. The significance level used in this study
was 0.05.
3

2.4. Ethical approval

Ethical approval was obtained from the Politeknik Kesehatan
Kemenkes Malang. Respondents’ participation was entirely consensual
and anonymous. Participants must confirm their willingness to partici-
pate voluntarily before completing the KAP survey. Respondents were
informed that they could withdraw from this study by not completing the
KAP questionnaire.

3. Results

3.1. Respondent's characteristics

There were 545 diploma and undergraduate students filled out KAP
questionnaires. Of all the responses collected, 525 participants fulfilled
the study's criteria were obtained. More than 50% of respondents were
from urban areas, the majority of them were female, and 58.7% of re-
spondents were over 20 years. Most respondents were third-year medical
students, while the least was fifth-year students. 68.6% of respondents
were diploma students, while the remaining 31.4% were undergraduate
students. Based on the institution, 69.7% of respondents were poly-
technic students and the majority of their institutions were public in-
stitutions (74.1%). In more detail, the respondents' demographic
information is presented in Table 1.

3.2. Knowledge toward COVID-19

The mean accuracy of medical students' answers in the knowledge
domain was 80.14 (SD 9.98). The range score of the knowledge domain
was 22.2–100. Of the 525 respondents, only 48% were categorized as
good, while the remaining 52% were categorized as poor (Figure 1). Of
the 18 items, the fourth item was the highest incorrect answer rate. The
item asks about those who are at risk of severe conditions when infected



Figure 1. Profile of medical students' KAP score.

J.J.S. Sondakh et al. Heliyon 8 (2022) e08686
with COVID-19. On the other hand, item 12 was the item that gets most
responses “do not know”. The item asks relates to COVID-19's penetra-
tion through a cloth mask. Furthermore, nine items had a correct answer
Table 2. Profile of medical students’ knowledge toward COVID-19.

Item Do not know Incorrect Correct

Freq (n) % Freq (n) % Freq (n) %

K1 4 0.8 13 2.5 508 96.8

K2 6 1.1 12 2.3 507 96.6

K3 8 1.5 5 1.0 512 97.5

K4 21 4.0 438 83.4 66 12.6

K5 22 4.2 19 3.6 484 92.2

K6 8 1.5 31 5.9 486 92.6

K7 25 4.8 267 50.9 233 44.4

K8 27 5.1 62 11.8 436 83.0

K9 14 2.7 40 7.6 471 89.7

K10 36 6.9 55 10.5 434 82.7

K11 43 8.2 70 13.3 412 78.5

K12 67 12.8 232 44.2 226 43.0

K13 28 5.3 216 41.1 281 53.5

K14 14 2.7 10 1.9 501 95.4

K15 3 0.6 11 2.1 511 97.3

K16 0 0 13 2.5 512 97.3

K17 7 1.3 47 9.0 471 89.7

K18 1 0.2 2 0.4 522 99.4

4

rate of more than 90%. These items ask about the causes, symptoms, and
preventive measures for the transmission of this disease (Table 2).

3.3. Attitude toward COVID-19

The score for the attitude domain was 68.25 (SD¼ 11.4) ranging from
0 to 100. There were 81% of medical students in the “good” category,
while the remaining 19% were categorized as “poor” (Figure 1). Of the
six items, the second item had the lowest percentage of positive responses
of 52.8%. This item related to the students’ feelings after listening to
information related to COVID-19. Many of them become agitated after
hearing such information. On the contrary, the sixth item had the highest
positive response of 98.3%. These items are the statement related to the
responsibility of COVID patients in performing self-isolation to minimize
the COVID-19 transmission rate. The fourth item of the statement
whether all people infected with COVID-19 are those who have violated
government calls are items with the highest "not sure" (Table 3).
Table 3. Profile of medical students’ attitudes toward COVID-19.

Item Disagree Not sure Agree

Freq (n) % Freq (n) % Freq (n) %

A1 3 0.6 43 8.2 479 91.2

A2 277 52.8 196 37.3 52 9.9

A3 3 0.6 9 1.7 513 97.7

A4 139 26.5 287 54.7 99 18.9

A5 8 1.5 26 5.0 491 93.5

A6 2 0.4 7 1.3 516 98.3
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3.4. Practices toward COVID-19

The mean score of the practice domain was 79.98 (SD ¼ 16.35)
ranging from 8.33 to 100. Only 43.5% of respondents were categorized as
good while the rest 56.5% was categorized as poor. 8.8% of 525 medical
students had never taken any vitamin to boost their immune. Using
masks, doing physical distancing, washing hands regularly, cleaning the
house more routinely, and washing hands with soap are habits by more
than 94% of medical students. However, only 35.2% of students exercise
and 45.5% of students consume vitamins regularly (Table 4).
Table 4. Profile of medical students’ practices toward COVID-19.

Item Never Occasionally Always

Freq (n) % Freq (n) % Freq (n) %

P1 0 0.0 8 1.5 517 98.5

P2 0 0.0 27 5.1 498 94.9

P3 6 1.1 60 11.4 459 87.4

P4 0 0.0 13 2.5 512 97.5

P5 11 2.1 100 19.0 414 78.9

P6 10 1.9 168 32.0 347 66.1

P7 1 0.2 92 17.5 432 82.3

P8 2 0.4 93 17.7 430 81.9

P9 26 5.0 314 59.8 185 35.2

P10 46 8.8 240 45.7 239 45.5

P11 0 0.0 30 5.7 495 94.3

P12 0 0.0 14 2.7 511 97.3

Table 5. Differences in KAP scores of medical students in each demographic charact

Variables Freq (n) Knowledge score

Mean (SD) F

Place of current residence

City 198 80.42 (9.914) 0.246

Rural 327 79.97 (10.037)

Gender

Male 18 75.00 (12.676) 4.973*

Female 507 80.32 (9.841)

Age

�20 217 77.98 (10.364) 17.785**

>20 308 81.66 (9.432)

Spent year in higher education

1 year 78 79.56 (9.153) 1.497

2 year 48 80.67 (7.426)

3 year 157 79.30 (11.575)

4 year 124 81.41 (8.706)

5 year 44 82.45 (8.635)

>5 year 74 78.68 (11.112)

Educational stage

Diploma 360 79.55 (10.292) 3.956*

Bachelor 165 81.414 (9.175)

Higher Education Institution

Colleges 125 75.11 (12.534) 15.096**

Polytechnic 366 81.79 (8.436)

University 22 80.56 (9.660)

Academy 12 81.48 (7.615)

Institutional status

Public 389 81.71 (8.502) 39.762**

Private 136 75.65 (12.322)

* p-value < 0.05, ** p-value < 0.01.

5

3.5. Factors influencing KAP

The results of the ANOVA reported that gender, age, level of educa-
tion, institution type, and institution status had a significant effect on
student knowledge (Table 5). Female students have significantly higher
knowledge than male students. Students whose ages are over 20 have
scores that are significantly higher than students less than 20 years.
Undergraduate student knowledge was also higher than diploma stu-
dents. Students from public institutions have higher knowledge scores
from private institutions. In addition, it was revealed that college stu-
dents have significantly lower knowledge than students of polytechnic,
universities, and academies.

In the attitudes domain, significant differences were found in the
age, level of education, type of institution, and status of the institution
(Table 5). Students aged more than 20 years old, undergraduate stu-
dents, and students from public institutions have better scores than the
comparison group. In addition, significant differences were also found
in the length of students studying in tertiary institutions in which stu-
dents who have studied for five years have a significantly higher atti-
tude than those who have studied for two years, three years, or more
than five years.

Significant differences in the practice domain were found in the
gender, age, length of study, type of institution, and status of the insti-
tution. Female students have better habits than male students. Students
aged more than 20 have better habits than students less than that age.
Students from public institutions have significantly better practices than
private students. Students who study at the academy have significantly
higher practices than college and university students but are not signif-
icantly different from polytechnic students.
er.

Attitude score Practice score

Mean (SD) F Mean (SD) F

67.76 (11.643) 0.594 80.89 (16.031) 0.98

68.55 (11.26) 7.43 (16.547)

68.52 (26.127) 0.01 68.98 (26.167) 8.558**

68.25 (10.568) 80.37 (15.796)

66.82 (11.339) 5.903* 76.34 (17.042) 18.951**

69.26 (11.356) 82.55 (15.369)

69.66 (13.089) 2.323* 75.43 (16.876) 2.399*

66.67 (9.096) 80.38 (12.805)

67.20 (10.910) 81.37 (14.863)

68.95 (10.906) 82.59 (15.618)

72.35 (13.895) 78.97 (20.997)

66.44 (10.502) 77.82 (18.104)

67.36 (10.787) 7.106** 80.48 (15.667) 1.079

70.20 (12.454) 78.89 (17.762)

65.47 (11.236) 5.270** 74.13 (16.526) 12.629**

69.54 (10.547) 82.51 (14.601)

64.39 (21.390) 68.94 (27.839)

65.28 (4.811) 84.03 (15.674)

69.37 (11.122) 14.653** 81.83 (15.575) 19.900**

65.07 (11.632) 74.69 (17.404)
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4. Discussion

This study shows that more than 50% of medical students have “poor”
knowledge related to COVID-19. The finding is not in line with research
in Egypt which reported that 72.5% of pharmacy students had a good
knowledge of COVID-19 (Hamza et al., 2020). This difference could be
due to the study in Egypt only involved final year medical students from
the pharmacist study program, while this present study involved students
from several institution types, study programs, and academic levels. The
first-year students, diploma students, and students from other programs
also influence the final percentage of the data obtained in this present
study. The percentage obtained in this study is lower than the KAP survey
involving healthcare workers in China (M. Zhang et al., 2020), Vietnam
(Giao et al., 2020) and Pakistan (Saqlain et al., 2020) that more than 88%
of respondents are categorized into having good knowledge. However,
the percentage obtained in this study is higher than the KAP survey to-
ward COVID involving patients in the hospital in Ethiopia (Akalu et al.,
2020). The higher percentage of healthcare workers because they have
been directly involved in medics for a long time. On the other hand,
studies involvingmedical students in India (Maheshwari et al., 2020) and
Jordan (Alzoubi et al., 2020) do not present the percentage of the re-
spondents having good knowledge of COVID-19.

Based on the findings in this study, almost all medical students (94%)
understood that isolation and treatment of people infected with COVID-
19 is an effective way to suppress the spread of the disease. The finding is
in line with the results of researches on medical students in India
(Maheshwari et al., 2020) and Egypt (Hamza et al., 2020). KAP surveys
conducted involving communities in other countries also report similar
findings, such as in Malaysia (Azlan et al., 2020) and Saudi Arabia
(Al-Hanawi et al., 2020). These findings indicate that communities
ranging from healthcare workers, medical students, to the public
acknowledge the importance of medical treatment and isolation on
COVID-19 patients. In addition, this current study and previous studies in
various countries confirm that the majority of respondents already know
that COVID-19 can be prevented by not going to the crowd or traveling
across the city.

The analysis results showed that more than 95% of medical students
know the main symptoms of COVID-19. This percentage is higher than
research involving medical students in India (Maheshwari et al., 2020)
and Egypt (Hamza et al., 2020). The percentage is also higher than Giao's
research involving healthcare workers (72.8%). Public knowledge of the
main symptoms of COVID-19 is reported in Saudi Arabia (Al-Hanawi
et al., 2020), Malaysia (Azlan et al., 2020), and Pakistan (Hayat et al.,
2020). The difference in data collection period may be a factor contrib-
uting to the percentage difference, considering that COVID-19 is still a
new disease that is often difficult to distinguish from the common cold.

On the one hand, knowledge regarding who is at risk of the severe
condition and who can be infected with COVID-19 are still quite low.
More than 50% of respondents do not know that severe conditions due to
COVID-19 can not only occur in the elderly and those with weak immune
systems. This knowledge is important since it can increase medical stu-
dent's awareness of the risks of COVID-19. With the misleading thought,
they will underestimate this disease. Based on previous report, young
people can also get critical conditions after being infected with COVID-19
(Lawton, 2020). In addition, although the immune system looks good,
everyone is potentially being infected by this disease.

Further, 81% of students have a good attitude even though the mean
score of 525 students is only 68.25. This percentage is higher than the
survey conducted on medical students in Jordan (Alzoubi et al., 2020)
but lower than the healthcare workers in Vietnam (Giao et al., 2020). It is
worth noting that the items asked in the attitudes domain vary from one
study to another. Furthermore, more than 90% of medical students have
positive attitudes regarding the importance of updating information
related to COVID-19 (the first and second items), no need to give a
negative stigma (the fifth item), and appreciate people willing to
self-isolate (sixth item). Unfortunately, nearly one-fifth of respondents
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thought that all COVID-19 patients were people who had violated gov-
ernment calls, and nearly one-tenth of those felt anxious after hearing the
updated information about COVID-19.

In the practice domain, more than half of the respondents have scored
in the “poor” category. This study also revealed that no more than half of
the respondents regularly do some and take vitamins. Other KAP surveys
did not involve this item, but a survey conducted in Jordan asked re-
spondents whether they consumed ginger, honey, and garlic during the
pandemic (Alzoubi et al., 2020). That study also reported that no more
than half of the students consumed garlic and only 51% of students
consumed ginger with honey. In line with that finding, research
involving higher education students in Indonesia also revealed that less
than 30% of Indonesian students routinely exercised during the
pandemic (Saefi et al., 2020a). These findings indicate that healthy
lifestyle habits through meal patterns and sports are still low since these
two practices are more rarely applied to other practices, such as washing
hands and wearing masks. Taking vitamins, supplements, or herbal
sometimes requires money or time, and effort to find them. Even though
exercise and vitamins can boost the immune system (Min et al., 2018;
Pekmezci, 2011; Woods et al., 2020). With strong immune system, the
body can deal the virus more optimally (Vabret et al., 2020; Woods et al.,
2020).

Furthermore, wearing a mask is a practice that always done by almost
all medical students (98.5%). The percentage of medical students wear-
ing masks is higher than students in Jordan (64.7%) (Alzoubi et al.,
2020), and pharmacy students in Egypt (48.5%) (Hamza et al., 2020).
The mask is also still rarely worn by the public in Malaysia (Azlan et al.,
2020). The higher use of masks by medical students in Indonesia is due to
several possibilities. First, the Indonesian government calls on people to
wear masks every day (Sari et al., 2020). Second, despite the scarcity of
masks, it was soon overcome by the government of Indonesia. Third, the
use of masks is related to community norms and the norm of using masks
differs from one country to another. In some countries, the use of masks is
commonplace, but this habit is still considered taboo in other countries
(Burgess and Horii, 2012; Soderborg and Muhtadi, 2020).

In addition to wearing masks, washing hands with soap is another
practice carried out by more than 95% of medical students. This finding
is in line with the KAP survey involving medical students in Jordan
(Alzoubi et al., 2020). The public in various countries also has high
discipline related to this practice (Azlan et al., 2020; Hayat et al., 2020;
Rahman and Sathi, 2020). Washing hands using soap is personal hygiene
that can be the key to suppressing COVID-19 transmission (Hemida and
Ba Abduallah, 2020; Pradhan et al., 2020) in addition to minimizing
contact. The hand is the most vulnerable part of the body to carry the
virus since it often touches various objects. As has been reported,
SARS-CoV-2 can survive in various objects for days (Kampf et al., 2020;
Günter Kampf, 2020). By washing hands with soap, the virus in the hands
will be pulled apart as the lipid layer in the body of the virus is destroyed
by soap.

The commitment of all components of society in implementing health
protocols is an important step in preventing the spread of COVID-19
before the vaccine is identified. Some neglected habits shown by medi-
cal students in Indonesia indicate the need to make Indonesians aware of
the importance of healthy lifestyle habits during this pandemic. Opti-
mizing the COVID-19 educational program is expected to increase public
knowledge about the risks and prevention of this disease. The increase in
knowledge will increase their positive attitudes and practice. This
statement is supported by previous studies reporting a significant cor-
relation between these domains (Rahman and Sathi, 2020; Saefi et al.,
2020a; Saqlain et al., 2020). Thus, knowledge is important for a better
practice toward COVID-19.

As for the demographic factors, place of current residence does not
cause a significant difference in student KAP scores. The ease of access to
information is the potential reason why this finding was obtained. Even
in the pandemic era, students in cities and villages can access information
and news anytime and anywhere. In today's digital era, information
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related to COVID-19 is not only accessible from television but also social
media. As part of the 21st Century generation, they can easily access
information from social media. Not surprisingly, the survey results in
several previous studies informed that social media is a source of infor-
mation related to COVID-19 for the majority of students (Fauzi et al.,
2020; Olaimat et al., 2020). However, students must be critical in
receiving information because of the large number of misinformation
(Cinelli et al., 2020; Cox, 2021) and conspiracy theories about COVID-19
circulating on social media (Goreis and Kothgassner, 2020; Stephens,
2020). Misinformation to hoaxes related to health has also been reported
to affect their attitudes and practices in maintaining health in this current
pandemic (Allington et al., 2020; Bierwiaczonek et al., 2020).

In the gender variable, female students have significantly higher
knowledge and practice scores than male students. This finding is in line
with other studies that have examined the effect of gender on student
KAP scores against other diseases, such as KAP toward cardiovascular
disease (Shen et al., 2017). This finding is also consistent with other
studies examining the influence of gender on students' health knowledge
(Suen et al., 2019) and practice (Gabhainn, 2000). Other studies have
reported that there are differences in the performance between male and
female students (Nnamani and Oyibe, 2016; Parajuli and Thapa, 2017).
Female students have a good internal locus of control and learning
motivation (Dabbagh and Khajehpour, 2011) and they can get better
knowledge and practice scores. Gender also plays a role in the level of
interest and knowledge acquisition (Evans et al., 2002). Furthermore,
knowledge correlates with practice (Rahman and Sathi, 2020; Saefi et al.,
2020a; Saqlain et al., 2020). Therefore, the analysis results of this study
also show that the practice of females was significantly higher than male
students.

Significant differences in the scores of the three KAP domains were
found in age and type of institution. Students in the age group over 20
years have higher KAP scores than those under 20 years of age. Research
in Ethiopia also reports that gender is a significant factor in KAP toward
COVID-19 score (Wake, 2020). The KAP study toward hepatitis con-
ducted in Pakistan also reported similar findings (Khan et al., 2010). This
report is in line with other studies that have examined the effect of age on
student competency levels (Momanyi et al., 2015). Older students usually
will gain more knowledge to experience. The reason is, the majority of
them took longer to acquire knowledge than the younger students.
Therefore, their knowledge will also be broader than that of younger
students. On the other hand, the difference in KAP scores on the type of
institution is an interesting finding. The difference in curricula and stu-
dent characteristics among the four types of institutions may be the
reason for this finding.

Significant differences in KAP scores were also found in the institu-
tional status variable. This finding is in line with various other study that
have examined the influence of institutions' status on student compe-
tence in Indonesia (Hendajany, 2016). Public and private higher edu-
cation in Indonesia is reported to have differences in various aspects of
quality and regulation (Welch, 2007) which will be related to student
input and output. The difference in KAP scores between students in
public and private institutions can be caused by differences in student
input from the two institutions types. In Indonesia, students with high
initial competencies prefer to enter public institutions rather than private
ones. The difference in student input will also affect the average com-
petency performance of the educational institution (Newhouse and
Beegle, 2005). Public institutions in Indonesia also often have more
educational facilities. This condition can affect the optimal empower-
ment of their students' quality (Zainuddin and Subri, 2017) as well as the
interest of high achieving students to apply to the institution. Further-
more, differences in the students’ quality are also related to differences in
learning motivation, curiosity, attitudes, and awareness. This condition
can affect the differences in their KAP levels.

Apart from the suboptimal habits exhibited by medical students and
various factors that influence the KAP scores of these students, students
in higher education institutions are expected to be the role models who
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indirectly guide the community. Unfortunately, it was only 66% of
medical students who routinely involved the community-based educa-
tion. This study also revealed that despite obtaining a health education
curriculum, many lacked knowledge with suboptimal practices. This
finding is corroborated by previous publication reporting that educa-
tional curricula in medical colleges have too small a portion in teaching
students to act in the pandemic (Scott et al., 2010).

Several recommendations regarding curriculum reformulation and
lecture form need to be submitted in response to the findings of this
study. The health education curriculum must empower students'
knowledge and behavior on how to protect themselves from disease
during pandemics. Health education institutions also periodically hold
training on prevention, self-protection, and efforts to break the chain of
infection during the pandemic (Carney et al., 2011; O'Byrne, 2020). KAP
evaluation also needs to be carried out continuously because scheduled
evaluations can be used to determine program quality (Andrade et al.,
2020). The development of curriculum content that facilitates additional
training of students in nursing, telemedicine, and social education tasks is
also recommended (Lincango-Naranjo et al., 2021). After obtaining suf-
ficient competence, increasing the involvement of medical students in
community service also needs to be improved so that they are accus-
tomed to being involved in the community. This recommendation must
be realized in Indonesian health education so that medical students can
play an optimal role once pandemic occurs again in the future.

It is difficult to predict the upcoming Epidemic or pandemic, so stu-
dents must also be trained to implement what they get from the educa-
tion they receive in various unexpected conditions. The implementation
of several innovative learnings that can empower critical thinking skills
can improve these competencies, such as problem-based learning (Yuan
et al., 2008) and project-based learning (Cort�azar et al., 2021). Webinars
and guest lectures also need to be held continuously to discuss various
new diseases and other diseases that could potentially be the next
pandemic. Simulation and role-playing learning methods also need to be
designed to prepare students to face these diseases.

In addition, to provide a more optimal quality of learning if the next
pandemic also limits face-to-face learning, it is necessary to increase the
competence of faculty members in facilitating distance learning. The
provision of a learning management system also plays an important role
in the quality of online learning (Yunus, 2021). Training activities to
improve lecturers' skills in designing online or blended learning by
applying several previously recommended learning models and methods
are also urgent to do. Even though the COVID-19 pandemic is over and
face-to-face can be done as usual, online learning still needs to be carried
out with a certain portion to habituate and increase lecturer competence
in managing distance learning.

Concerning the infodemic phenomenon in the current digital era,
health education also needs to prepare students who are not easily
influenced by hoaxes to disseminate fake news. Improving information
literacy and digital literacy of medical students is an important step to
achieve this goal (Guess et al., 2020; Jones-Jang et al., 2019; Osborne,
2018). Genetic literacy also needs to be pursued because genetics
application in the current pandemic era plays an important role in
identifying new viruses and diagnosing patients. Their understanding of
the genetic aspect will be useful in countering conspiracy theories that
may also appear in the next pandemic (Fauzi et al., 2021). Students are
also accustomed to using their social media to conduct health campaigns
with valid information.

Until now, COVID-19 cases in Indonesia are still high. The vast ter-
ritory of Indonesia also causes differences in emergency status in each
city and each province. In this regard, an increase in the number of re-
spondents and the involvement of respondents from various regions
needs to be carried out in the next KAP survey to analyze the association
level of the pandemic status of each region on the student KAP scores.
Differences in campus accreditation levels also need to be positioned as
independent variables to determine the effect of campus accreditation on
student readiness to be involved in dealing with COVID-19 in their
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respective regions. In addition, measuring information literacy, digital
literacy, genetic literacy, or measuring student acceptance rates related
to conspiracy theories about COVID-19 is also needed so that a regression
analysis that aims to identify significant predictors of student KAP levels
can be carried out. Finally, the KAP for lecturers also needs to be eval-
uated because lecturers are one of the most trusted sources of informa-
tion for medical students. The results of these studies are expected to
contribute to the health education sector in taking steps to optimize
student KAPs.

5. Conclusion

This study concludes that there are still many medical students who
do not have good knowledge of COVID-19. In addition, despite the ma-
jority of students have positive attitudes, more than half of them are lack
discipline in implementing preventive measures, especially about taking
vitamins and exercise. The majority of students have routinely imple-
mented wearing masks and hygienic lifestyles. The students have not
optimally played a role in educating people around them regarding
COVID-19 preventive measures. Furthermore, the results of ANOVA test
concluded that the location where students live has no significant effect
on their KAP score. Gender differences provide significant differences in
the domain of knowledge and practice. On the other hand, age, institu-
tion type, and institution status have a significant effect on all domains.

The current pandemic provides important lesson for medical colleges
to design a curriculum that prepares students to contribute positively
when a pandemic happens. This pandemic is a slap for all parties that
many people lose their trust in science. Therefore, the government should
design an educational curriculum that instills scientific attitudes since
elementary school.
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