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Abstract: This study assessed university students’ knowledge and precaution practices of Novel
Coronavirus (COVID-19) in South Korea, China, and Japan, and investigated their depressive states
during the pandemic. This cross-sectional survey collected data from 821 respondents, using an
anonymous online questionnaire designed by the Yonsei Global Health Center, from 23 March
to 20 April 2020, which included socio-demographic questions, knowledge and perceptions of
COVID-19, preventative practices, and the Patient Health Questionnaire-9 (PHQ-9) scale to assess
mental health. High proportions of respondents showed good knowledge of the transmission
pathways and information related to COVID-19. Contact history as well as concerns about family
members and the disease showed statistically significant distinctions by nationality and gender.
On the whole, all participants reported good levels of preventative practices. The Chinese group
reported the highest preventative practice scores; and females scored higher than males. Moreover,
the Japanese group showed the most severe depressive states; overall, females experienced more
severe depression than males. Thus, authorities should especially emphasize the importance of
COVID-19 precautions to males. Educational departments and health authorities should observe the
mental health of university adults during the pandemic and plan interventions to improve it.

Keywords: COVID-19; knowledge; Korea; China; Japan; university adults; preventative
practices; depression

1. Introduction

Humans have been experiencing various kinds of health emergencies that have resulted from
pandemic and epidemic diseases. Up to now, the World Health Organization (WHO) has published
101 issues of the Health Emergency, including health priorities and responses related to the current main
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health events [1]—the 2019 outbreak of the Coronavirus disease (COVID-19). It was first reported in
December 2019 in Wuhan, China, and has since spread globally, resulting in an ongoing pandemic [2,3].
As of 21 May 2020, more than 5 million cases have been reported across 188 countries and territories,
resulting in more than 332,000 deaths [4].

After the initial outbreak in China, the pandemic was first confirmed to have spread to Japan in
January 2020 where cases have been recorded in each of the 47 prefectures except Iwate, resulting in
over 10,000 cases by now (By 20 May 2020). The first confirmed case of the outbreak of COVID-19 in
Korea was announced on 20 January 2020, and the number of confirmed cases rapidly increased [5].
At the end of February, China and Korea recorded the first and second-largest number of confirmed
cases of COVID-19 in the world, respectively. On 20 March 2020, the Foreign Ministers of China, South
Korea, and Japan held a video conference to discuss issues related to the Coronavirus and possible
cooperation “to fight the deadly disease”. The three countries expressed their determination to join
hands to overcome difficulties in the face of major challenges and their positive willingness to work
together to fight the epidemic [6]. China and South Korea have since managed to control its domestic
spread, but isolated cases still appear and are imported from overseas. Although Japan has somewhat
flattened its infection curve, the number of cases has been slowly rising again [7,8]. Therefore, the
number of COVID-19 cases continues to rise in Korea, China, and Japan (KCJ).

COVID-19 has relatively common symptoms with other types of Coronavirus, such as SARS
and MERS, including fever, cough, fatigue, shortness of breath, and loss of smell and taste [9-12]. In
addition, the virus can be primarily spread among people during close contact through the eyes, nose,
and mouth, via droplets from coughing, sneezing, and talking with an infected person, and through
contaminated surfaces [13,14]. Currently, there are no vaccines or specific antiviral treatments for
COVID-19 available. Recommended measures to prevent the spread of the infection include frequent
hand washing, maintaining physical distance from others, quarantine, covering one’s mouth while
coughing, and keeping unwashed hands away from the face [15-17]. Some studies revealed that
knowledge of the virus and the recommended precautions are the protective factors that may curb the
infection rate [18-20]. Therefore, knowledge of transmission pathways of COVID-19 and other related
information is needed so that the public can adopt the right precautionary measures before possible
vaccines and drugs become available [21].

Given the relationships among the three countries from history, the three countries are influenced
by the traditional Confucian culture and share certain similarities in the understanding of life and
health [22]. Although the outbreak was first discovered in China, Korea and Japan are close to China
and have a similar perception of the epidemic on physical space. Each KC]J country has adopted
measures such as social distancing and wearing masks since the outbreak of COVID-19. In addition,
China has relied on sealing its borders, mass testing, and enforcing regional lockdowns. Japan kept
its borders open, had targeted testing, and a relaxed approach to social isolation, while South Korea
also kept its borders open but imposed mass testing and loose social isolation. These measures have
been protecting the population while mitigating the spread of COVID-19. However, studies showed
that prolonged social isolation and loneliness are associated with potential public health problems,
such as increased mortality risk and cognitive functional status decline [23-26]. It was also pointed
out that a low-level of social activities can bring psychological stress and negative affect on the life
quality of younger people [27,28]. With the continuous spread of the pandemic, delayed opening and
online classes of colleges and universities in each KCJ country are expected to decrease the levels of
social activities and then affect the mental health of college students. Therefore, as college students are
considered to be the main force in the future of society, their mental status during the pandemic should
also be approached seriously.

In spite of the cooperation of fighting against COVID-19 and responses are relatively easy to accept
by the public, different strategies and measures that took by the three countries may lead to different
levels of acquisition in COVID-19 information and preventative practices in individuals. However,
no related comparison study among Korea, China and Japan about this disease has been conducted
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yet. Consequently, based on the importance of the role of the college adult group in society, it is
important to ascertain their levels of knowledge and perceptions of COVID-19, as well as preventative
practices and depression states among them. This comparative study of university adults in the three
countries (KCJ) can provide fundamental information to improve the mental health of young adults
and be helpful in understanding the differences in the knowledge and preventative practices related to
COVID-19 among them.

2. Methods

2.1. Participants

The cross-sectional survey used an online questionnaire designed by Yonsei Global Health Center
(YGHC) to collect data from respondents. The survey was conducted from 23 March to 20 April 2020
(Date as of 20 April 2020, resource from WHO; Korea: Total confirmed cases 10,674, Total deaths 236,
Mortality Rate 0.022; China: Total confirmed cases 84,237, Total deaths 4642, Mortality Rate 0.055;
Japan: Total confirmed cases 10,751, Total deaths 171, Mortality Rate 0.004. New cases changes refer to
Figure 1) and involved a total of 821 university adults. Three-hundred-and-ninety individuals were
from Korea (mean age: 23.14 + 0.15, 41.54% male and 58.46% female), 281 from China (mean age:
23.63 + 0.18, 29.54% male and 70.46% female), and 150 from Japan (mean age: 23.08 + 4.78, 40% male
and 60% female). The study was conducted collectively in the three countries.

R

Figure 1. From left to right: Each day shows new cases reported since the previous day in Korea; Each
day shows new cases reported since the previous day in China; Each day shows new cases reported
since the previous day in Japan. (Note: Blue line: Input cases; Green Box: survey period; [29]).

2.2. Procedure

The COVID-19 questionnaire used in this study was first written in English after an exchange
of opinions among the co-authors by focus group discussion. The questionnaire was discussed
and designed by researchers to assess the knowledge, preventative behaviors, and mental health of
university adults living in Korea, China, and Japan from a shared perspective.
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Because of the limited resources and social distancing implemented following the COVID-19
outbreak, an online survey was given preference. With the help of collaborators and native speakers,
Korean, Chinese, and Japanese versions of the questionnaire were created and hosted on survey
platforms (Naver Form Tool in Korea, Surveystar in China, Google Form in Japan). In addition, a
questionnaire pre-test was conducted among some students in each country before the actual survey
to ensure that the questions being asked accurately reflect the information the researcher desires
and that the respondent could and will answer the questions. Researchers in each country checked
readability, comprehension, and convenience for the respondents to answer the on-line survey. Potential
respondents were sent a specific link to participate in this questionnaire.

The survey was administered by a researcher of YGHC and coordinated by the professors in each
country, and it was distributed via Uniform Resource Locator (URL) to researchers in each school to
collect the data of purposive samples consisting of university students, together with a consent form
including the research objective and security of anonymity. We ensured that consent forms had been
completed and that the participants had been informed about the questionnaire before the survey
was conducted.

It took 8-10 min for participants to answer all the questions, which was checked by the use
of mobile devices’ responses. The URLs of the online questionnaires (Korean, Chinese, Japanese
version) were firstly disseminated by the research members who shared the link with their labmates
and partners through their social media (Korea: Kakao Talk, Email; China: Wechat, QQ; Japan: Line).
In order to enlarge the sample size and involve more areas in each country, the cooperators and
researchers in each country helped by inviting their colleagues and students from their universities,
and lectures or professors in other universities to forward URLs to university students they know to
take part in the survey. In the online survey questionnaire, we stipulated that the main questions in
the survey (as shown below in Section 2.3) were mandatory questions, which means the participants
have to complete all answers before they submitted the online questionnaire. This type of answer
mode improved the quality of the questionnaire and the rate of answering questions. Therefore, the
population data analyzed in this study were those respondents who answered all the questions and
successfully handed over. However, students who failed to complete all the questions and were unable
to submit the questionnaire were excluded from the data analysis. AS for the format of the question,
there are single-selected questions, and multiple-selected questions, and filling in the blanks. In the
end, we recruited 400 respondents from Korea, 281 from China, and 150 from Japan. During the data
analysis, 10 respondents in the Korean group were found to have abnormal answers and then were
deleted. Thus, the overall sample was 390 Korean, 281 Chinese, and 150 Japanese.

2.3. Measures

Several scales for measuring the knowledge, preventative practices, and mental states have been
developed based on prior reviews [30]. Questions were found to own a reasonable validity and
reliability in Wang's research on the Chinese general population. Yonsei Global Health Center (YGHC)
made some changes according to the specific situation in the three countries. The questionnaire related
to the COVID-19 outbreak consisted of questions that covered several areas: (1) demographic and
physical health data; (2) knowledge and perceptions of COVID-19; and (3) precautionary measures
against COVID-19 in the past 14 days. The Patient Health Questionnaire-9 (PHQ-9) was added to
the study.

e  Demographic and physical health status data elicited from the respondents included gender, age,
educational level, marital status, work status, self-assessed physical condition, chronic diseases,
potential symptoms, travel abroad, and whether or not they were quarantined in the past 2 weeks.

e Knowledge of COVID-19 was assessed using items related to the transmission pathways (Agree,
Disagree), the disease information (Yes, No), and the sources of COVID-19 information (Internet,
TV, Radio, News, Family, Others). The questions on the perception of COVID-19 consisted of the
history of contact (Yes, No/Not sure), information satisfaction (5 levels, ranging from “Dissatisfied”
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to “Satisfied”), diagnosis confidence (5 levels; “Not confident”—"Very confident”), probability of
getting infected and surviving (5 levels; “Low—"High”), and concerns about family members
and the disease (5 levels: “Low—"High”). High scores indicated a high level of certainty.

e Precautionary measures comprised of nine preventative practices. The norm was set by the
degree of measures practiced on a daily basis (1 = “I never do this” to 5 = “I do this every day”),
generating a total score of nine (9 X 1~9 x 5). Cronbach’s Alpha coefficient of preventive practices
of the COVID-19 scale was 0.71.

e  The PHQ-9, published by the American Psychiatric Association, was used to diagnose depressive
symptoms based on the nine criteria for depression set by the Diagnostic and Statistical Manual of
Mental Disorders [31]. Each item was rated on a 4-point scale ranging from 0 (“Not at all”) to
3 (“Almost every day”) [32]. The scoring criteria of PHQ-9 were divided into five groups: 04,
5-9, 10-14, 15-19, and 20-27, which corresponded to “minimal or none,” “
“moderately severe,” and “severe” depression, respectively [33]. The higher the score, the more
intense the level of depression. Cronbach’s Alpha coefficient of the scale in this study was 0.87.

mild,” “moderate,”

2.4. Statistical Analysis

Descriptive analyses, x? tests, and ANOVA tests were conducted using SPSS (Statistical Package
for the Social Sciences, IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. IBM
Corp., Armonk, NY, USA). Results were considered significant at a threshold of p < 0.05.

3. Results

3.1. General Demographic and Physical Health Data

Significant differences between the demographic data of the three nationalities were observed
for “Age” (x? = 3.26, p < 0.05), “Educational level” (x> = 62.29, p < 0.001), “Marital status” (x> = 9.18,
p < 0.05), “Job” (x> = 36.21, p < 0.001), “Traveled abroad” (x> = 8.69, p < 0.05), and “Self-quarantine”
(x* = 166.64, p < 0.001). The proportion of graduates in China was 32.03% in total, which was higher
than that in Korea (22.89%) and Japan (19.33%). However, the percentage of single participants in
China (94.66%) was the lowest among the three (98.72% for Korea, and 96.00% for Japan). In terms of
the respondents’ job status, Korea showed the highest proportion (94.87%) of participants who were
current students, then followed by China (88.61%) and Japan (82%). Although there was a significant
distinction among the three groups in terms of the number of participants who traveled abroad in the
past 2 weeks, most of them (more than 95%) answered they did not go abroad. As for self-quarantine,
54.25% of the Chinese had experienced it in the 2 weeks preceding the study, which was significantly
different from the Koreans (9.49%) and Japanese (24.00%) (Table 1).

In terms of “Symptoms of body discomfort in the past 14 days”, Japanese respondents showed
the highest percentage (36.67%) of those who had one or more symptoms (such as persistent fever,
chills, headaches, etc.), which was higher than that of the Koreans (32.54%) and Chinese (9.61%).
Correspondingly, the self-assessed physical condition of the Chinese was in the top position among the
three groups. In general, most of them (91.96%) reported a good level of physical condition without
chronic diseases.
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Table 1. General demographic and physical health characteristics (n = 821). Mean + S.D. 1 (%).

60f17

Korea China Japan Total
— 2
Items Male Female Total Male Female Total Male Female Total (11![__ 3105’ X
(N=162) (N=228) (N=390 (N=83) (N=198 (N=28) (N=60) (N=90) (N =150) = 516)
Age 24.05+025 2250+0.16 23.14+0.15 2357+041 23.66+0.19 23.63+0.18 2449+059 23.86+0.60 24.13+053 23.08+478 F=23248*%
Educational level
Undergraduate 145 (89.51)  215(94.30) 360 (92.31) 66 (77.11) 127 (64.14) 191 (97.97) 45 (75.00) 76 (84.44) 121 (80.67) 672 (81.85) 65.289 *++*
Graduate 17 (10.49) 13 (5.70) 30 (7.69) 19 (22.89) 71 (35.86) 90 (32.03) 15 (25.00) 14 (15.56) 29 (19.33) 149 (19.15) ’
Marital status
Single 160 (98.77)  225(98.68) 385 (98.72) 75 (90.36) 191 (96.46) 266 (94.66) 58 (96.67) 86 (95.56) 144 (96.00) 795 (96.83) 9177 *
Married 2(1.23) 3(1.32) 5(1.28) 8 (9.64) 7 (3.54) 15 (5.34) 2 (3.33) 4 (4.44) 6 (4.00) 26 (3.17) ’
Job Status
Students 155(95.68)  215(94.30) 370 (94.87) 76 (91.57) 173 (87.37) 249 (88.61) 53 (88.53) 70 (77.78) 123 (82.00) 742 (90.38)
Working 4(2.47) 11 (4.82) 15 (3.85) 6 (7.23) 20 (10.10) 26 (9.25) 5(8.33) 16 (17.78) 21 (14.00) 62 (7.55) 36.212 ***
Other 3(1.85) 2 (0.88) 5(1.28) 1(1.20) 5 (2.53) 6(2.14) 2 (3.33) 4 (4.44) 6 (4.00) 17 (2.07)
Traveled abroad
No 159 (98.15) 228 (100) 387 (99.23) 80 (96.39) 195 (98.48) 285 (97.86) 57 (95.00) 86 (95.56) 143 (95.33) 805 (98.05) 8.689 *
Yes 3(1.85) 0 (0) 3(0.77) 3 (3.61) 3(1.52) 6(2.14) 3 (5.00) 4 (4.44) 7 (4.67) 16 (1.95) ’
Self-quarantine
No 149 (9198)  204(8947) 353 (90.51)  34(4096)  94(4747)  128(4555)  44(7333)  70(77.78)  114(7600) 595(7247) o,
Yes 13 (8.02) 24 (10.53) 37 (9.49) 49 (59.04) 104 (52.53) 153 (54.45) 16 (16.67) 20 (22.22) 36 (24.00) 226 (17.53) ’
Several symptoms
No 118 (72.84) 149 (65.35) 267 (68.46) 73 (87.95) 181 (91.41) 254 (90.39) 39 (65) 56 (62.22) 95 (63.33) 616 (75.03) 55.300 #++
Yes 44 (27.16) 79 (34.65)  123(32.54) 10 (12.05) 17 (8.59) 27 (9.61) 21 (35) 34(37.78)  55(36.67) 205 (24.97) :
Self-assessed physical condition
Above good 117 (72.22) 166 (72.81) 283 (72.56) 73 (87.95) 184 92.93) 257 (91.46) 44 (73.33) 64 (71.11) 108 (72.00) 648 (78.93) 40.356 *+*
Below fair 45 (27.78) 62 (27.19) 107 (27.44) 10 (12.05) 14 (7.07) 24 8.54) 16 (26.67) 16 (18.89) 42 (28.00) 173 31.07) ’
Chronic diseases
No 145 (89.51)  210(92.11) 355 (91.03) 74 (89.16) 188 (94.95) 262 (93.24) 57 (95.00) 91 (90.00) 138 (92.00) 755 (91.96) 1,082
Yes 17 (10.49) 18 (7.89) 35 (8.97) 9 (10.84) 10 (5.05) 19 (6.76) 3 (5.00) 9 (10.00) 12 (8.00) 66 (8.04) ’

*p < 0.05, ** p < 0.001.
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3.2. Knowledge and Perception of COVID-19

Table 2 shows the comparison of knowledge and perception of COVID-19 among the respondents
of the three study countries. Regarding the transmission routes of COVID-19, the fact that it can
spread through droplets was known by 97.93% of the participants, followed by objects (83.68%) and air
(49.09%). The levels of keeping up to date with relevant information in the three groups were similar,
except for the knowledge of the Japanese individuals regarding the recovered cases. In particular, more
Chinese respondents had a good knowledge of the transmission pathways and up to date information
compared to Korean and Japanese respondents. Furthermore, almost 93.42% of the respondents got
this information via one of the three following sources, the internet, TV, others. Moreover, the Japanese
group had a relatively high proportion (20%) of those who had contact or suspected contact with the
patients. It was also found that the Japanese had a comparatively low level of information satisfaction
(42.67% was above satisfied) and diagnosis confidence (only 64.44% was highly confident). Besides, in
terms of the perceived probability of getting infected, 81.11% of the Japanese respondents thought they
may get infected, while it was only 33.08% and 19.93% for the Koreans and the Chinese respectively.
The table also shows a distinction in the concerns regarding their family members between the three
groups. Additionally, there were significant differences in the variables, except for the perceived
probability of surviving after infection, among the nations. Differences were also found significantly
related to “Recovered cases” (x> = 8.416, p < 0.01), “Contact history” x*=1.12, p < 0.05), “Concern
about family members” (x* = 11.21, p < 0.01), and ‘Concern about disease” (x> = 10.63, p < 0.05)
between males and females.

3.3. Preventative Practices against COVID-19

The average scores of the Chinese respondents for five out of the nine preventative practices were
significantly higher than those of the Korean and Japanese respondents. Koreans reported a mean
score of 4.47 in “Covering mouth when coughing and sneezing” while the Chinese and Japanese scored
4.38 and 4.21, respectively, and the distinction between the Korean group and Japanese group was
statistically significant (p < 0.05). The practice of “Wearing masks regardless of the presence or absence
of symptoms” differed significantly between all three groups (p < 0.001). The Japanese group showed
higher scores than the other two groups only in “Washing hands with soap and water” (F(2) = 6.203,
p <0.01). Chinese individuals and Korean individuals got higher scores in “Washing hands immediately
after coughing, rubbing nose or sneezing” (p < 0.001), and “Washing hands after touching contaminated
objects” (p < 0.001) respectively. The Chinese group revealed better preventative actions in “Washing
hands immediately after coughing, rubbing nose or sneezing” (F(2) = 8.10, p < 0.001), “Avoiding using
elevators” (F(2) = 149.11, p < 0.001), “Sitting in one row while having a meal” (F(2) = 216.58, p < 0.001),
and “Avoiding meeting with more than 10 people” (F(2) = 24.86, p < 0.001). Overall, the total mean
scores of the Korean, Chinese, and Japanese respondents in preventative practices were 33.90 + 5.28,
39.30 + 5.46, and 34.39 + 5.53, respectively. Thus, the Chinese group did relatively better than the other
two groups (p < 0.001). Meanwhile, the performance comparisons between Males and Females also
manifested statistically significant differences in five behaviors. Males’ precautions were not as good
as those of Females’ (Table 3).
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Table 2. Respondents” Knowledge and Perception of COVID-19, PHQ-9 level, and variable relationships by nationality and gender (1 = 821) Mean + S.D. n (%).

Korea China Japan
Items Male Female Total Male Female Total Male Female Total
(N =162) (N =228) (N =390) (N =83) (N =198) (N =281) (N = 60) (N =90) (N =150)

2
Total X" (by)
(N =821) Nationality Gender

Transmission routes

Droplets (agree) 153 (94.44) 224 (98.25) 377(96.67)  83(100)  197(99.49) 280(99.64) 59(98.33)  88(97.78) 147 (98.00) 804 (97.93) 7.145* 3.493

Objects (agree) 121 (74.69) 178 (78.07) 299 (76.67) 76(91.57) 184(92.93) 260(92.53) 52(86.67) 76(84.44) 128(85.33) 687(83.68) 30.448 *** 1.477

Air (agree) 71(43.83)  93(40.79) 164 (42.05) 59 (71.08) 128 (64.65) 187 (66.55) 17(29.33) 35(38.89) 52(34.67) 403 (49.09)  54.487 *** 0.514
Updated information

Infected case (yes) 157 (96.91)  222(97.37) 379 (97.18) 83 (100) 198 (100) 271 (100)  58(96.67)  89(98.89) 147(98.00) 807(98.29)  12.161 ** 1.007

Death case (yes) 153 (94.44) 219(96.05) 372(95.38) 81(97.59)  198(100)  279(99.29) 58(96.67)  87(96.67) 145 (96.67) 796 (96.96) 8.482* 2.425

Recovered case (yes)  135(83.33) 210 (92.11) 345(88.46) 81(97.59) 196 (98.99) 277 (98.58) 40 (66.67) 62 (68.89) 102 (68.00) 724(88.19) 87.810**  8.416**

Number of information sources

1~3 161 (99.38) 223(97.81) 384(9846) 73(87.95) 193(9242) 256 (9110) 57(95.00) 70(77.78) 127 (B467) 767(934D) oo ., 3119
46 1(0.62) 5(2.19) 6(154)  10(1205) 15(758)  25(890)  3(5.00)  20(2222) 23(1533) 54 (6.58) ' :
Contact history
No 135(83.33) 185(81.14) 320 (82.05) 81(97.59) 192(96.57) 273(97.15) 54(90.00) 66(73.33)  120(80) 713 (86.84) 40.132**  1.198*
Yes/Suspected 17 (16.66) 43 (18.86) 70 (17.95) 2 (2.41) 3(2.92) 8(2.85)  6(10.00) 14(26.67)  30(20.00) 108 (13.16)
Information satisfaction
Above satisfied 115 (70.99) 151 (66.23) 266 (68.21) 79 (95.18) 191 (96.46) 270 (96.09) 30 (50.00) 34 (37.78) 64 (42.67) 600 (73.08) 150.837**  0.032
Below satisfied 47(29.01) 77 (33.77) 124 (31.79)  4(4.82) 7(354)  11(391)  30(50.00) 56(6222)  86(57.33) 221 (16.92)
Confidence in diagnosis
Highly confident 138(85.19) 195(8553) 333(8538) 66(79.52) 151(76.26) 217(77.22) 37(61.67) 58 (64.44)  95(63.33) 645 (7856)  31.733 *** 0.059
Lowly confident 24(1481) 33(1447) 57(14.62) 17(2048) 47(23.74) 64 (22.78) 23(3833) 32(3556) 55(36.67) 176 (21.44)
Perceived probability
Getting infected (high) ~ 48 (29.63)  81(3553) 129(33.08) 25(30.12) 31(15.66) 56 (19.93) 43 (71.67) 73 (81.11) 116(77.33) 301(36.66) 142.894**  0.392
Sur‘”"mg(}fgir) infecion 145 8025) 190 (83.33) 320(82.05) 72(86.75) 173 (87.37) 245(87.19) 55(91.67) 74(82.22) 129 (86.00) 694 (8453)  3.599 0.027
Concerns about family members
High 29(17.90) 26 (11.40) 335(85.90) 62 (74.70) 156 (78.79) 218(77.58) 58(96.67)  81(90.00) 139 (92.67) 692 (84.29) 18261 **  11.213 **
Low 133 (82.10) 202(88.60) 55(14.10) 21(2530) 42(2121) 63(2242)  2(3.33)  9(10.00)  11(7.33) 129 (15.71)
Concerns about the disease
High 128 (79.01) 206 (90.35) 334 (85.64) 70 (84.37) 180(90.91) 250(88.97) 56(93.33) 84(93.33) 140(9333) 724(88.19)  6.404* 10.630 *
Low 34(2099)  22(9.65) 56(1436) 13(1566)  18(9.09)  31(11.03)  4(6.67) 6(6.67)  10(6.67) 97 (11.81)

*p < 0.05,% p < 0.01,** p < 0.001.



Int. |. Environ. Res. Public Health 2020, 17, 6671 9of 17
Table 3. Preventative practices of respondents and variable relationships by nationality and gender (1 = 821). Mean + S.D.
Korea (N = 390) China (N = 281) Japan (N = 150) Main Effect (by)
Items Nation Gender
Mean + 95% Conf. Mean + 95% Conf. Mean + 95% Conf. a . b b . b ¢
S.D. Interval S.D. Interval S.D. Interval F Korea X China Korea X Japan China X Japan M)
L: Coveringmouthwhen ) 17, h91 438 456 438+1.02 426 450 421+118 402 440  3.031* 0.088 + 0.076 0.256 + 0.107 * 0.167 +0.114 ~1.286
coughing and sneezing
2: Wearing a mask
regardless of the presenceor  3.18 +1.48 3.04 333 425+091 415 436 357+150 333 382 69.781**  -1.071+0.092** —-0.391+0.144*  0.679 + 0.134 *** -2.125*
absence of symptoms
3: Washing hands with soap - % - ok
B Lovater 476+£059 470 482 460068 452 469 481063 471 491 6203 0.151  0.051 -0.050 +0.058  —0.202 + 0.064 -4.710
4: Washing hands
immediately after coughing, 3.65+120 353 377 399+114 385 412 361+1375 338 383  8099**  —0337+0.091**  0.042+0.128 0379 +0.131 * -1.342
rubbing nose or sneezing
5: Washing hands after
touching contaminated 471+£071 464 478 447+080 438 456 427+120 408 447 13933 02410060 ** 0437 +0.105**  0.196 % 0.109 -2315*%
objects
6: Avoiding public 443£095 433 452 457074 449 466 443+097 428 459 2.474 ~0.147 £0.065 ~ -0.008+0.092 01400090  -3.167*
transportation
7: Avoiding using elevators 234+ 1.51 219 249 4124124 397 426 264+166 237 291 149.119** —1779+0.106**  —-0302+0.156 1477 +0.155**  —2912%
8 Sitinginonerowwhile 514, 143 199 208 4194119 405 432 247+163 221 274 216586 20490101 03370151  1712+0150%*  —0524
having a meal
9 Avoidingmeeting with ) o34 153 417 435  473+068 465 481 437121 417 456  24864*% 0502+ 0074 01360117 0366 = 0.107** ~1.98*
more than 10 people
Questions Sum Scores 3390+528 3337 3442 39304546 3866 39.94 3439+553 3349 3528 88.850%*  —5405+0421**  —0489+0525 4916+ 0557 3793 %%

Note: a: F test; b: post-hoc test; c: t-test. * p < 0.05, ** p < 0.01, *** p < 0.001.
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3.4. Respondents’ Depressive States

Based on the results of the PHQ-9 survey, the depression symptoms of the Japanese (7.33 + 6.20,
95% CI: 6.33-8.33) were relatively worse than those of the Koreans (5.94 + 5.44, 95% CI: 5.39-6.48)
and Chinese (6.40 + 5.12, 95% CI: 5.79-7.00), and the differences among the three countries were
statistically significant (F(2) = 2.97, p < 0.05). The t-test between depression scores and gender revealed
that the mean scores of males (5.83 + 5.16) were lower than those of females (6.66 + 5.67). Moreover,
female respondents showed relatively severe depressive symptoms compared to male respondents
(t=-2.09, p <0.05). According to the classification criterion, the Korean group showed a big percentage
of “Non-depressed” individuals (50.77%), while the Chinese group showed a high proportion of
respondents in the “Mild” category (39.86%). The score levels of the Chinese and Japanese showed a
similar pattern, that is males with “Mild” and “Moderate” depression levels accounted for a bigger
percentage than the females, while females in the “Moderately severe” and “Severe” categories
constituted higher proportions than males. In contrast, among the Korean participants, the females in
“Mild”, “Moderate”, “Moderately severe”, and “Severe” categories all accounted for higher percentages
than males. Moreover, the relationships between the different levels of the depressive symptoms
showed by nationality (x? = 25.849, p < 0.001) and gender (x? = 10.630, p < 0.05) also demonstrated
statistically significant differences (Table 4).

Table 4. Relationships between the level of depressive symptoms by nationality and gender.

Main Effect (by)

Items Korea (N = 390) China (N = 281) Japan (N = 150) Total Nationality Gender (M)
5.94 + 5.44 (CL: 6.40 + 512 (CL: 7.33 £ 6.20 (CL: .l .,
Sum scores 5.39-6.48) 5.79-7.00) 6.33-8.33) 6.35+550 F2=2970 T°=-2.091
M: 96 M: 23 M: 24
04 (59.26) 198 (27.71) 111 (40.00) 60 369 (44.95)
(Non-depressed)  F:102 (50.77) F: 88 (39.50) F: 36 (40.00) ’
(44.74) (44.44) (40.00) x2 =25.849 5
M: 41 M: 39 M: 18 X" =10630*
o (25.31) 105 (46.99) 112 (30.00) 41
5-9 (Mild) Fi6d (2692 F:73  (39.86) F23 (33 20614
(28.07) (36.87) (25.56)
M: 19 M: 16 M: 13
10-14 (11.73) 53 (19.28) 39 (21.67) 25 117 (14.25)
(Moderate) F:34  (1359) F: 23 (13.88) F12  (1667) :
(14.91) (11.62) (13.33)
1519 (159) wen) 600 16
(M;)ecl]e;r;t)ely E 22 25 (6.41) F: 10 14 (4.98) F 13 (10.67) 55 6.69)
(9.65) (5.05) (14.44)
M: 3 M:1 M:3
(1.85) (1.20) (3.33)
20-27 (Severe) F6 9(2.31) F-4 5(1.78) F6 8 (5.33) 22 2.68)

(2.63) (2.02) (6.67)
Note: a: Welch test; b: t-test; x%: Chi-square test. Mean + S.D. n (%), * p < 0.05, *** p < 0.001.

4. Discussion

Since the first case was reported in 2019, COVID-19 has become one of the largest pandemics in
the world involving more than 200 countries and regions and posing a significant threat to populations
worldwide [34]. Given the importance of the knowledge of COVID-19 and effective preventative
practices in reducing the infection rates and controlling the spread of the disease, and the current
absence of treatment or a vaccine [35,36], this study was conducted to assess the knowledge of
COVID-19 and related preventative actions of university adults, as well as to evaluate their depressive
states amidst the outbreak in Korea, China, and Japan.
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4.1. Knowledge and Preventative Practices

Although the respondents’ educational status and working conditions were significantly different
among the three groups, it was reported that 92% did not have chronic diseases. The present findings
indicated that around 80% of the respondents self-assessed as being in a good physical condition
and without any uncomfortable symptoms in the past 2 weeks. Because the first COVID-19 outbreak
occurred in China, we could see that more than half of the Chinese respondents had experienced
self-quarantine, which means they had to stay at home or workplace due to the strict lockdown and
restriction measures at that time [37]. Compared with the situations in Korea and Japan, the countries
that have been taking different approaches to social distancing measures to tackle the COVID-19
pandemic, the lockdown deployed across China involved about 1.4 billion people and was a tough
form of social distancing strategy [38].

The approach to the first wave of the COVID-19 outbreak in Japan was to request citizens’
cooperation in staying at home. An emergency state was declared for all 47 prefectures by the
Government in April 2020, and financial support was deployed to individual households while
essential social services kept running. Japanese citizens followed each local government’s guidelines
and stayed at home during the emergency period from 7 April to 25 May 2020. The reasons for
the people’s conformance with the guidelines were the high health literacy and their nature to
obey regulations set by the government [39]. Meanwhile, the Korean government implemented the
COVID-19 response system based on the 3 Ps (Preemptive, Prompt, and Precise) and 3 Ts (Test, Trace,
and Treat) [40]. One of the key factors in the success of flattening the infection curve in Korea was
continuous testing. Testing was scaled up aggressively (nearly 18,000 per day) in Korea. Apart from
that, the authorities called for social distancing, isolation, as well as universal body temperature checks.
Contact tracing was done through CCTYV, credit card transactions, and car screening centers [41].
However, the mandatory quarantines and the intensive surveillance had effectively prevented further
exportation of infected individuals to the rest of the country. Whether these different policies and
approaches are applicable to different settings across the world has been questioned and observed by
global public health experts and needs to be assessed further [42,43].

The study found that most respondents had a good knowledge of COVID-19. Study participants
achieved high levels of awareness of the COVID-19 transmission pathways and updated information.
Considering information satisfaction, 96% of Chinese individuals were “Above satisfied”, which was
a much higher percentage than in Korea or Japan. The related health institutions and mess media
do good publicity work. We interestingly found that many Japanese respondents hold the view that
they had a fairly high risk of getting infected, and there were also higher proportions of being highly
concerned about family members and being worried about “the disease” in the Japanese group than
in the Korean and Chinese groups. Although Japan has a unitary government system, sub-national
governments have gained a fair amount of autonomy in the policy-making process [44]. With the
influence of the severe crisis of the Diamond Princess cruise ship [45], the relatively less strict response
strategy attributed to its decentralized regime and tight cultural orientation [46] has controlled the
epidemic as well as brought a degree of unease and panic to the public.

In addition, our findings highlighted the diversity of the preventative practices by nationality and
gender. The significant differences between female and male respondents related to the precautions,
which is also evidenced by the previous studies suggesting that the level of preventative measures of
female adults tends to be higher than that of males [47-49]. In terms of nationality, the Chinese group
showed the highest mean total score of precautions assessment. This can be explained by the fact that
unprecedented measures have been adopted to control the rapid spread of COVID-19 in China, and
the educational institutions and popular media contributed significantly to this [50,51]. However, the
Japanese group reported better performance than the other two in “Washing hands with soap and
water”. It is the prevention measure that WHO recommended to prevent COVID-19 transmission since
the onset of the pandemic [52]. Hand hygiene has been a part of the basic education in Japan for many
decades to develop this behavior as a healthy habit [53]. As a collective practice, this infection control
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behavior could be a contribution to the success in the containment of the first wave of the pandemic
in Japan.

Therefore, as a result of the disparities in preventative practices between different countries and
sex groups, each KCJ government should bring the importance of precautions to public attention via
mass media and publicity departments, especially for the male group.

4.2. Depression Symptoms

Mental health issues increased significantly in young adults (18-25 years old) over the last decade.
The rate of individuals reporting symptoms consistent with major depression in the last 12 months
increased 63 percent in young adults age 18 to 25 from 2009 to 2017 (from 8.1 percent to 13.2 percent) in
America [54]. Concerning the depression symptom found in the university adults in this study, the
depressive status of females was relatively worse than that of males. The result is in conformity with
the previous research, the aggregate prevalence was 14.4% (95% CI: 11.1% to 11.7%) for women and
11.5% (95% CI: 9% to 14.6%) for men [55]. This problem may be deeply rooted in female’s self-esteem
and gender discrimination [56], like employment preference and body image [57,58]. Statistics show
that Korea, China, and Japan are some of the most gender unequal countries in the world [59]. Women
tend to be more influenced by the surrounding media and fashion industry than men [60], as well as
suffering more selective preference in many fields. Especially Korea has maintained a unique style
that has influenced worldwide trends known as the “K-Wave”, which also may push young Korean
women to pursue fashion and, as a result, suffer from psychological distress. This may also explain
why the proportion of Korean females in the four depression categories was larger than that of males,
particularly with regard to the “Mild” and “Moderate” levels.

The mean score of the depressive status of the Japanese group was higher than that of the other
two groups. This could be a consequence of losing their opportunity to host the 2020 Olympics in
Tokyo. This finding converges with the previous study that suggested that the depression of adolescent
school children in Japan was more severe than that in Korea and China [61]. In addition, studies also
found that 98.7% of adolescents in metropolitan areas of Japan considered themselves as having mental
health problems [62]. Furthermore, in each KCJ country, Confucianism has been shared and permeated
for thousands of years [63]. Interpersonal harmony, relational hierarchy, and traditional conservatism
are the values and principles that are generally emphasized in the three study countries [64]. Studies
also demonstrated that Japanese females are more conservative than Japanese males [65], and, in
general, the Japanese tend to avoid sharing their inner worries and feelings with others [61], which
may also affect their mental state to a certain extent.

Depression symptoms may be affected by various determinants, especially, during the intense
pandemic period. Scholars had presented some risk factors contributing to psychological problems,
including a long time spent at home, poor health status, and high-level concern about COVID-19 [30].
As well, the importance of some protective factors (such as preventative measures) in relieving
depression symptoms has also been previously highlighted [30,35,36]. Thus, for the students in this
study, it is necessary for them to be aware of the depressive states. To prevent depressive problems
from becoming more serious during the pandemic, educational institutions, health authorities, and the
university departments of each KCJ government should offer mental health services and educational
programs to the students and their families. Additionally, special attention should be paid to the female
group during the pandemic. Digital health promotion and telemental health would be powerful tools
for these purposes.
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4.3. Limitations and Future Research

The empirical results reported here should be considered in light of some limitations. Firstly, the
non-probability sampling method, which we applied in data collection may limit readers to generalize
the findings into broader contexts, but this method is widely accepted in social and medical sciences
when the target population is difficult to locate [66], especially in such a special pandemic situation. So
it would be ideal to conduct a generalizable study with the aid of platforms and institutions among
potential participants adopting probability methods like random sampling as well as to enlarge the
sample size.

Secondly, only nationality and gender were assessed in the depression comparison of the study.
Research targets could be tested further using samples from other groups in the three countries and
more variables should be included such as socioeconomic and environmental factors. Future studies
can also gather longitudinal data to examine the causality and interrelationships between variables
that are important to participants’ mental health in the context of an outbreak of the virus.

Nevertheless, the strength of this study is that results from university students of KCJ countries
about COVID-19 and its mental impact will be directly applicable to the reopening schools and
resuming the new normal.

5. Conclusions

Based on the results of the study, we found that most respondents in the three student groups
had a good knowledge of COVID-19. Although they showed different levels of concern about their
family members and the disease across the three nationalities, they shared good performance of
the preventative practices. Particularly, the Chinese group in this study showed better performance
than the others, and so did female individuals when compared to males. The above results of this
study demonstrate the need for the governments to emphasize the importance of precautions to
public attention, especially for males. Along with, female students in this study reported a more
severe degree of depression than male students in all three countries, with the Japanese participants
showing the worst depressive states among them. It should be noted that mental health problems and
non-communicable diseases among severe secondary outcomes are related to the COVID-19 pandemic.

To promote a mental health-friendly environment for these university students, some professional
counseling and programs to address depression should be provided by university departments, local
and central governments. Furthermore, more research should be conducted to ascertain the depression
symptoms among other countries in the next few months during the COVID-19 pandemic to provide
more generalizable data. The present results may offer fundamental information for the development
of mental health programs for university adults as well as other groups.

Author Contributions: Conceptualization, E.W.N.; Data curation, B.Z.; Formal analysis, B.Z.; Methodology, B.Z.;
Resources, B.Z., FK. and M.N.A ; Supervision, EK. and E.W.N,; Validation, E W.N.; Writing—original draft, B.Z.;
Writing—review & editing, M.N.A., M.Y,, EK. and E.-W.N. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: All subjects gave their informed consent for inclusion before they participated in the study.
This study was approved by Yonsei University Institutional Review Committee (IRB) before the data collection
(Task No. 1041849-202005-SB-057-02).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. World Health Organization (WHO). Health Emergency Highlights. Available online: https://www.who.int/
emergencies/news/highlights/en/ (accessed on 14 May 2020).


https://www.who.int/emergencies/news/highlights/en/
https://www.who.int/emergencies/news/highlights/en/

Int. ]. Environ. Res. Public Health 2020, 17, 6671 14 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

Hui, D.S.; Azhar, E.I; Madani, T.A.; Ntoumi, F,; Kock, R; Dar, O.; Ippolito, G.; Mchugh, T.D.; Memish, Z.A.;
Drosten, C.; et al. The continuing 2019-nCoV epidemic threat of novel coronaviruses to global health: The
latest 2019 novel coronavirus outbreak in Wuhan, China. Int. J. Infect. Dis. 2020, 91, 264-266. [CrossRef]
World Health Organization (WHO). WHO Director-General’s Opening Remarks at the Media Briefing on
COVID-19 (Press Release). Available online: https://www.who.int/dg/speeches/detail/who-director-general-
s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020 (accessed on 12 March 2020).
COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University
(JHU). 2020. Available online: https://coronavirus.jhu.edu/map.html (accessed on 8 April 2020).

Shin, H.; Cha, S. Like a Zombie Apocalypse: Residents on Edge as Coronavirus Cases Surge
in South Korea. — Thomson Reuters.  Archived from the Original on 20 (2020).  Available
online: https://cn.reuters.com/article/us-china-health-southkorea-cases/like-a-zombie-apocalypse-residents-
on-edge-as-coronavirus-cases-surge-in-south-korea-idUSKBN20EO4F (accessed on 14 May 2020).

China, S. Korea, Japan Hold Video Meet over COVID-19. China Proposes Trilateral Cooperation to Contain
Pandemic and Share Its Experiences at Foreign Ministers’ Meeting. Riyaz ul Khaliq. 20 March 2020. Available
online: https://www.aa.com.tr/en/asia-pacific/china-skorea-japan-hold-video-meet-over-covid-19/1772954
(accessed on 14 May 2020).

Ministry of Health, Labour and Welfare, Japan. Number of COVID-19 Cases with Symptoms among
the Passengers on the Cruise Ship (by Close Contact Status, as of 19 February 2020). Available online:
https://www.mhlw.go.jp/content/10200000/Fig2.pdf (accessed on 14 May 2020).

Ministry of Health, Labor and Welfare, Japan, about Coronavirus Disease 2019 (COVID-19). Available online:
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/newpage_00032.html#Press (accessed on 14 May 2020).
Grant, M.C.; Geoghegan, L.; Arbyn, M.; Mohammed, Z.; McGuinness, L.; Clarke, E.L.; Wade, R. The
Prevalence of Symptoms in 24,410 Adults Infected by the Novel Coronavirus (SARS-CoV-2; COVID-19): A
Systematic Review and Meta-Analysis of 148 Studies from 9 Countries. Available online: https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=3582819 (accessed on 14 May 2020).

U.S. Centers for Disease Control and Prevention (CDC). Symptoms of Coronavirus. 13 May 2020.
Available online: https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html (accessed
on 14 May 2020).

World Health Organization. Q&A on Coronaviruses (COVID-19). 17 April 2020. Archived from the Original
on 14 May 2020. Available online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/
question-and-answers-hub (accessed on 14 May 2020).

Hopkins, C. Loss of Sense of Smell as Marker of COVID-19 Infection. ENTUK.
Available online: https://www.entuk.org/sites/default/files/files/Loss%200f%20sense%200f{%20smell %20as%
20marker%200£%20COVID.pdf (accessed on 28 March 2020).

European Centre for Disease Prevention and Control. Q&A on COVID-19. Available online: https:
/[www.ecdc.europa.eu/en/covid-19/questions-answers (accessed on 24 April 2020).

U.S. Centers for Disease Control and Prevention (CDC). How COVID-19 Spreads. 2 April 2020; Archived from
the Original on 3 April 2020. Available online: https://www.cdc.gov/coronavirus/2019-ncov/faq.html#Spread
(accessed on 3 April 2020).

Nussbaumer-Streit, B.; Mayr, V.; Dobrescu, A.L; Chapman, A.; Persad, E.; Klerings, I.; Wagner, G.; Siebert, U.;
Christof, C.; Zachariah, C.; et al. Quarantine alone or in combination with other public health measures to
control COVID-19: A rapid review. Cochrane Database Syst. Rev. 2020, 4. [CrossRef]

World Health Organization (WHO). Advice for Public. Archived from the Original on 26 January 2020.
Available online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
(accessed on 25 February 2020).

GOV.UK. Guidance on Social Distancing for Everyone in the UK. Archived from the Original on 24 March 2020.
Available online: https://www.unity-health.co.uk/covid-19-information-for-patients/government-guidance-
on-social-distancing-for-everyone-in-the-uk-and-protecting-older-people-and-vulnerable-adults-2/
(accessed on 25 March 2020).

Brug, J.; Aro, AR.; Oenema, A.; de Zwart, O.; Richardus, J.H.; Bishop, G.D. SARS risk 9 perception,
knowledge, precautions, and information sources, The Netherlands. Emerg. Infect. Dis. 2004, 10, 1486-1489.
[CrossRef]


http://dx.doi.org/10.1016/j.ijid.2020.01.009
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://coronavirus.jhu.edu/map.html
https://cn.reuters.com/article/us-china-health-southkorea-cases/like-a-zombie-apocalypse-residents-on-edge-as-coronavirus-cases-surge-in-south-korea-idUSKBN20E04F
https://cn.reuters.com/article/us-china-health-southkorea-cases/like-a-zombie-apocalypse-residents-on-edge-as-coronavirus-cases-surge-in-south-korea-idUSKBN20E04F
https://www.aa.com.tr/en/asia-pacific/china-skorea-japan-hold-video-meet-over-covid-19/1772954
https://www.mhlw.go.jp/content/10200000/Fig2.pdf
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/newpage_00032.html#Press
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3582819
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3582819
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub
https://www.entuk.org/sites/default/files/files/Loss%20of%20sense%20of%20smell%20as%20marker%20of%20COVID.pdf
https://www.entuk.org/sites/default/files/files/Loss%20of%20sense%20of%20smell%20as%20marker%20of%20COVID.pdf
https://www.ecdc.europa.eu/en/covid-19/questions-answers
https://www.ecdc.europa.eu/en/covid-19/questions-answers
https://www.cdc.gov/coronavirus/2019-ncov/faq.html#Spread
http://dx.doi.org/10.1002/14651858.CD013574
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.unity-health.co.uk/covid-19-information-for-patients/government-guidance-on-social-distancing-for-everyone-in-the-uk-and-protecting-older-people-and-vulnerable-adults-2/
https://www.unity-health.co.uk/covid-19-information-for-patients/government-guidance-on-social-distancing-for-everyone-in-the-uk-and-protecting-older-people-and-vulnerable-adults-2/
http://dx.doi.org/10.3201/eid1008.040283

Int. |. Environ. Res. Public Health 2020, 17, 6671 15 0f 17

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Choi, J.S.; Yang, N.Y. Perceived knowledge, attitude, and compliance with preventive 12 behavior on
influenza A (HIN1) by university students. |. Korean Acad. Adult Nurs. 2010, 2213, 250-259.

Hussain, Z.A.; Hussain, S.A.; Hussain, F.A. Medical students” knowledge, perceptions, and behavioral
intentions towards the HIN1 influenza, swine flu, in Pakistan: A brief report. Am. |. Infect. Control 2012, 40,
ell-el3. [CrossRef] [PubMed]

Zhou, M.,; Tang, F; Wang, Y,; Nie, H.; Zhang, L.; You, G.; Zhang, M. Knowledge, attitude and practice
regarding COVID-19 among health care workers in Henan, China. J. Hosp. Infect. 2020. [CrossRef]

Wang, Z. Democratization in Confucian East Asia: Citizen Politics in China, Japan, Singapore, South Korea, Tniwan,
and Vietnam; Cambria Press: Amherst, MA, USA, 2008.

Leigh-Hunt, N.; Bagguley, D.; Bash, K.; Turner, V,; Turnbull, S.; Valtorta, N.; Caan, W. An overview of
systematic reviews on the public health consequences of social isolation and loneliness. Public Health 2017,
152,157-171. [CrossRef] [PubMed]

Holt-Lunstad, J. The potential public health relevance of social isolation and loneliness: Prevalence,
epidemiology, and risk factors. Public Policy Aging Rep. 2017, 27, 127-130. [CrossRef]

Klinenberg, E. Social isolation, loneliness, and living alone: Identifying the risks for public health. Am. |.
Public Health 2016, 106, 786. [CrossRef] [PubMed]

Shankar, A.; Hamer, M.; McMunn, A.; Steptoe, A. Social isolation and loneliness: Relationships with cognitive
function during 4 years of follow-up in the English Longitudinal Study of Ageing. Psychosom. Med. 2013, 75,
161-170. [CrossRef] [PubMed]

Twenge, ].M.; Spitzberg, B.H.; Campbell, WK. Less in-person social interaction with peers among US
adolescents in the 21st century and links to loneliness. J. Soc. Pers. Relatsh. 2019, 36, 1892-1913. [CrossRef]
Huang, Y.; Zhao, N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19
outbreak in China: A web-based cross-sectional survey. Psychiatry Res. 2020, 288, 112954. [CrossRef]
[PubMed]

Baidu. Real-Time Big Data Report for the Novel Coronavirus (COVID-19) Pandemic. Available online:
https://voice.baidu.com/act/newpneumonia/newpneumonia (accessed on 30 August 2020). (In Chinese)
Wang, C; Pan, R.; Wan, X,; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate psychological responses and
associated factors during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the
general population in China. Int. |. Environ. Res. Public Health 2020, 17, 1729. [CrossRef] [PubMed]
Ferrando, S.J.; Samton, J.; Mor, N.; Nicora, S.; Findler, M.; Apatoff, B. Patient Health Questionnaire-9 to screen
for depression in outpatients with multiple sclerosis. Int. J. MS Care 2007, 9, 99-103. [CrossRef]

Kroenke, K.; Spitzer, R.L.; Williams, ].B.W. The PHQ-9: Validity of a brief depression severity measure. J. Gen.
Intern. Med. 2001, 16, 606—-613. [CrossRef]

Spitzer, R.L.; Kroenke, K.; Williams, ]J.B.W. Patient Health Questionnaire Primary Care Study Group:
Validation and utility of a self-report version of PRIME-MD: The PHQ primary care study. JAMA 1999, 282,
1737-1744. [CrossRef]

Worldometers, Coronavirus Update (Live). Available online: https://www.worldometers.info/coronavirus/
(accessed on 20 May 2020).

Al-Hanawi, M.K.; Angawi, K.; Alshareef, N.; Qattan, A.M.; Helmy, H.Z.; Abudawood, Y.; Alqurashi, M.;
Kattan, W.M.; Kadasah, N.A.; Chirwa, G.C; et al. Knowledge, Attitude and Practice Toward COVID-19
Among the Public in the Kingdom of Saudi Arabia: A Cross-Sectional Study. Front. Public Health 2020, 8.
[CrossRef]

Olapegba, P.O.; Ayandele, O.; Kolawole, S.O.; Oguntayo, R.; Gandi, ].C.; Dangiwa, A.L.; Ottu, LE; Iorfa, S.K.
A Preliminary Assessment of Novel Coronavirus (COVID-19) Knowledge and Perceptions in Nigeria. Soc. Sci.
Humanit. Open 2020. [CrossRef]

Lau, H.; Khosrawipour, V.; Kocbach, P.; Mikolajczyk, A.; Schubert, J.; Bania, J.; Khosrawipour, T. The positive
impact of lockdown in Wuhan on containing the COVID-19 outbreak in China. |. Travel Med. 2020, 27,
taaa037. [CrossRef]

Pan, S.L.; Cui, M.; Qian, J. Information resource orchestration during the COVID-19 pandemic: A study of
community lockdowns in China. Int. J. Inf. Manag. 2020, 54, 102143. [CrossRef]

JICA, Japan. Fighting against COVID-19. Available online: https://www.jica.go.jp/COVID-19/en/responses/
research/adtkbc00000005xc-att/JICA_COVID19.pdf (accessed on 20 July 2020).


http://dx.doi.org/10.1016/j.ajic.2011.12.004
http://www.ncbi.nlm.nih.gov/pubmed/22361359
http://dx.doi.org/10.1016/j.jhin.2020.04.012
http://dx.doi.org/10.1016/j.puhe.2017.07.035
http://www.ncbi.nlm.nih.gov/pubmed/28915435
http://dx.doi.org/10.1093/ppar/prx030
http://dx.doi.org/10.2105/AJPH.2016.303166
http://www.ncbi.nlm.nih.gov/pubmed/27049414
http://dx.doi.org/10.1097/PSY.0b013e31827f09cd
http://www.ncbi.nlm.nih.gov/pubmed/23362501
http://dx.doi.org/10.1177/0265407519836170
http://dx.doi.org/10.1016/j.psychres.2020.112954
http://www.ncbi.nlm.nih.gov/pubmed/32325383
https://voice.baidu.com/act/newpneumonia/newpneumonia
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/pubmed/32155789
http://dx.doi.org/10.7224/1537-2073-9.3.99
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/jama.282.18.1737
https://www.worldometers.info/coronavirus/
http://dx.doi.org/10.3389/fpubh.2020.00217
http://dx.doi.org/10.2139/ssrn.3584408
http://dx.doi.org/10.1093/jtm/taaa037
http://dx.doi.org/10.1016/j.ijinfomgt.2020.102143
https://www.jica.go.jp/COVID-19/en/responses/research/adtkbc00000005xc-att/JICA_COVID19.pdf
https://www.jica.go.jp/COVID-19/en/responses/research/adtkbc00000005xc-att/JICA_COVID19.pdf

Int. |. Environ. Res. Public Health 2020, 17, 6671 16 of 17

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Ahn, N.Y,; Park, J.E,; Lee, D.H.; Hong, P.C. Balancing Personal Privacy and Public Safety in COVID-19: Case
of Korea and France. arXiv 2020, arXiv:2004.14495.

Tanne, J.H.; Hayasaki, E.; Zastrow, M.; Pulla, P.; Smith, P.; Rada, A.G. Covid-19: How doctors and healthcare
systems are tackling coronavirus worldwide. BMJ 2020, 368. [CrossRef] [PubMed]

Khanna, R.C.; Cicinelli, M.V,; Gilbert, S.S.; Honavar, S.G.; Murthy, G.S. COVID-19 pandemic: Lessons learned
and future directions. Indian J. Ophthalmol. 2020, 68, 703. [CrossRef] [PubMed]

Kupferschmidt, K.; Cohen, J. Can China’s COVID-19 Strategy Work Elsewhere? Science 2020, 1061-1062.
[CrossRef]

Jacobs, A.]. Japan’s Evolving Nested Municipal Hierarchy: The Race for Local Power in the 2000s.
Urban Stud. Res. 2011. [CrossRef]

Takeuchi, I. COVID-19 first stage in Japan-how we treat ‘Diamond Princess Cruise Ship’with 3700 passengers?
Acute Med. Surg. 2020, 7. [CrossRef]

Yan, B.; Zhang, X.; Wu, L.; Zhu, H.; Chen, B. Why Do Countries Respond Differently to COVID-19? A
Comparative Study of Sweden, China, France, and Japan. Am. Rev. Public Adm. 2020. [CrossRef]
Osazuwa-Peters, N.; Chinedu Azodo, C.; Oluyemisi Ehizele, A.; Ndubuisi Obuekwe, O. Gender differences
in characteristics, occupational exposure, and infection control practices among dental professionals in Edo
State, Nigeria. S. Afr. ]. Epidemiol. Infect. 2012, 27, 61-65. [CrossRef]

Sarani, H.; Balouchi, A.; Masinaeinezhad, N.; Ebrahimitabs, E. Knowledge, attitude and practice of nurses
about standard precautions for hospital-acquired infection in teaching hospitals affiliated to Zabol University
of Medical Sciences (2014). Glob. |. Health Sci. 2016, 8, 193. [CrossRef]

Fashafsheh, I; Ayed, A.; Eqtait, F; Harazneh, L. Knowledge and Practice of Nursing Staff towards Infection
Control Measures in the Palestinian Hospitals. J. Educ. Pract. 2015, 6, 79-90.

Liu, S;; Yang, L.; Zhang, C.; Xiang, Y.T.; Liu, Z.; Hu, S.; Zhang, B. Online mental health services in China
during the COVID-19 outbreak. Lancet Psychiatry 2020, 7, e17—e18. [CrossRef]

Ting, D.S.W.; Carin, L.; Dzau, V.; Wong, T.Y. Digital technology and COVID-19. Nat. Med. 2020, 26, 459-461.
[CrossRef] [PubMed]

World Health Organization (WHO). Save Lives: Clean Your Hands in the Context of
COVID-19. Available online: https://www.who.int/infection-prevention/campaigns/clean-hands/WHO_HH-
Community-Campaign_finalv3.pdf?ua=1 (accessed on 20 July 2020).

Kanamori, H.; Kunishima, H.; Tokuda, K.; Kaku, M. Infection control campaign at evacuation centers in
Miyagi prefecture after the Great East Japan Earthquake. Infect. Control Hosp. Epidemiol. 2011, 32, 824-826.
[CrossRef] [PubMed]

Twenge, ] M.; Cooper, A.B.; Joiner, T.E.; Duffy, M.E.; Binau, S.G. Age, period, and cohort trends in mood
disorder indicators and suicide-related outcomes in a nationally representative dataset, 2005-2017. J. Abnorm.
Psychol. 2019, 128, 185. [CrossRef]

Lim, G.Y,; Tam, WW.; Lu, Y.; Ho, C.S.; Zhang, M.W.; Ho, R.C. Prevalence of depression in the community
from 30 countries between 1994 and 2014. Sci. Rep. 2018, 8, 1-10. [CrossRef] [PubMed]

Kim, E.; Park, H. Perceived gender discrimination, belief in a just world, self-esteem, and depression in
Korean working women: A moderated mediation model. Women's Stud. Int. Forum 2018, 69. [CrossRef]
Lampard, A.M.; MacLehose, R.E; Eisenberg, M.E.; Neumark-Sztainer, D.; Davison, K.K. Weight-related
teasing in the school environment: Associations with psychosocial health and weight control practices
among adolescent boys and girls. |. Youth Adolesc. 2014, 43, 1770-1780. [CrossRef]

Kelly, A.C.; Vimalakanthan, K.; Miller, K.E. Self-compassion moderates the relationship between body
mass index and both eating disorder pathology and body image flexibility. Body Image 2014, 11, 446—453.
[CrossRef]

Global Gender Gap Report 2017. Available online: http://hdl.voced.edu.au/10707/349201 (accessed on
11 May 2018).

Patel, V. Poverty, gender and mental health promotion in a global society. Promot. Educ. 2005, 12, 26-29.
[CrossRef]

Houri, D.; Nam, E.W.; Choe, E.H.; Min, L.Z.; Matsumoto, K. The mental health of adolescent school children:
A comparison among Japan, Korea, and China. Glob. Health Promot. 2012, 19, 32-41. [CrossRef]


http://dx.doi.org/10.1136/bmj.m1090
http://www.ncbi.nlm.nih.gov/pubmed/32188598
http://dx.doi.org/10.4103/ijo.IJO_843_20
http://www.ncbi.nlm.nih.gov/pubmed/32317432
http://dx.doi.org/10.1126/science.367.6482.1061
http://dx.doi.org/10.1155/2011/692764
http://dx.doi.org/10.1002/ams2.506
http://dx.doi.org/10.1177/0275074020942445
http://dx.doi.org/10.1080/10158782.2012.11441486
http://dx.doi.org/10.5539/gjhs.v8n3p193
http://dx.doi.org/10.1016/S2215-0366(20)30077-8
http://dx.doi.org/10.1038/s41591-020-0824-5
http://www.ncbi.nlm.nih.gov/pubmed/32284618
https://www.who.int/infection-prevention/campaigns/clean-hands/WHO_HH-Community-Campaign_finalv3.pdf?ua=1
https://www.who.int/infection-prevention/campaigns/clean-hands/WHO_HH-Community-Campaign_finalv3.pdf?ua=1
http://dx.doi.org/10.1086/661224
http://www.ncbi.nlm.nih.gov/pubmed/21768770
http://dx.doi.org/10.1037/abn0000410
http://dx.doi.org/10.1038/s41598-018-21243-x
http://www.ncbi.nlm.nih.gov/pubmed/29434331
http://dx.doi.org/10.1016/j.wsif.2018.06.006
http://dx.doi.org/10.1007/s10964-013-0086-3
http://dx.doi.org/10.1016/j.bodyim.2014.07.005
http://hdl.voced.edu.au/10707/349201
http://dx.doi.org/10.1177/10253823050120020104x
http://dx.doi.org/10.1177/1757975912453183

Int. |. Environ. Res. Public Health 2020, 17, 6671 17 of 17

62.

63.

64.

65.

66.

Tokyo Gakugei University, Eli Lilly Japan KK. Of 99%, Public Junior High Schools a Metropolitan Area
Has Students Who Are Suffering from Psychological Illness. News2u.net. 12 June 2009. Available online:
http://www.news2u.net/releases/50634 (accessed on 25 March 2020).

Chang, H.-C. Language and words: Communication in the Analects of Confucius. J. Lang. Soc. Psychol. 1977,
16,107-131. [CrossRef]

Kim, T. Confucianism, modernities and knowledge: China, South Korea and Japan. In International Handbook
of Comparative Education; Springer: Dordrecht, The Netherlands, 2009; pp. 857-872.

Zhang, Y.B.; Lin, M.C.; Nonaka, A.; Beom, K. Harmony, hierarchy and conservatism: A cross-cultural
comparison of Confucian values in China, Korea, Japan, and Taiwan. Commun. Res. Rep. 2005, 22, 107-115.
[CrossRef]

Brick, J.M. Explorations in non-probability sampling using the web. In Proceedings of the Conference on
Beyond Traditional Survey Taking: Adapting to a Changing World, Canada, 29-31 October 2014; Berret
Koehler Publishers: Oakland, CA, USA, 2014; pp. 1-6.

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://www.news2u.net/releases/50634
http://dx.doi.org/10.1177/0261927X970162001
http://dx.doi.org/10.1080/00036810500130539
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Participants 
	Procedure 
	Measures 
	Statistical Analysis 

	Results 
	General Demographic and Physical Health Data 
	Knowledge and Perception of COVID-19 
	Preventative Practices against COVID-19 
	Respondents’ Depressive States 

	Discussion 
	Knowledge and Preventative Practices 
	Depression Symptoms 
	Limitations and Future Research 

	Conclusions 
	References

