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Abstract: Purpose: Knowledge, attitude, and practice (KAP) models are often used by researchers
in the field of public health to explore people’s healthy behaviors. Therefore, this study mainly
explored the relationships among participants’ sociodemographic status, COVID-19 knowledge,
affective attitudes, and preventive behaviors. Method: This study adopted an online survey, involving
a total of 136 males and 204 females, and used a cross-sectional study to investigate the relation-
ships between variables including gender, age, COVID-19 knowledge, positive affective attitudes
(emotional wellbeing, psychological wellbeing, and social wellbeing), negative affective attitudes
(negative self-perception and negative perceptions of life), and preventive behaviors (hygiene habits,
reducing public activities, and helping others to prevent the epidemic). Results: The majority of
participants in the study were knowledgeable about COVID-19. The mean COVID-19 knowledge
score was 12.86 (SD = 1.34, range: 7–15 with a full score of 15), indicating a high level of knowledge.
However, the key to decide whether participants adopt COVID-19 preventive behaviors was mainly
their affective attitudes, especially positive affective attitudes (β = 0.18–0.25, p < 0.01), rather than
COVID-19 disease knowledge (β = −0.01–0.08, p > 0.05). In addition, the sociodemographic status
of the participants revealed obvious differences in the preventive behaviors; females had better
preventive behaviors than males such as cooperating with the epidemic prevention hygiene habits
(t = −5.08, p < 0.01), reducing public activities (t = −3.00, p < 0.01), and helping others to prevent the
epidemic (t = −1.97, p < 0.05), while the older participants were more inclined to adopt preventive
behaviors including epidemic prevention hygiene habits (β = 0.18, p = 0.001, R2 = 0.03), reducing
public activities (β = 0.35, p < 0.001, R2 = 0.13), and helping others to prevent the epidemic (β = 0.27,
p < 0.001, R2 = 0.07). Conclusions: Having adequate COVID-19 knowledge was not linked to higher
involvement in precautionary behaviors. Attitudes toward COVID-19 may play a more critical
function in prompting individuals to undertake preventive behaviors, and different positive affective
attitudes had different predictive relationships with preventive behaviors.

Keywords: knowledge, attitude, and practice (KAP); COVID-19 knowledge; affective attitude;
preventive behavior

1. Introduction

Since December 2019, COVID-19 has caused a global pandemic and seriously impacted
various fields such as medicine, public health, economy, and the environment. According to
the World Health Organization (WHO), with the rise of the Delta and Omicron variants [1],
the number of global confirmed cases approached 300 million with 5.5 million deaths at the
beginning of 2022 [2]. Large-scale vaccination has become one of the most important public
health policies for countries to prevent the spread of COVID-19; however, breakthrough
infections caused by the variants confirm that high vaccine coverage may not guarantee
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effective control of the spread of COVID-19 [3,4]. In other words, vaccination is not the only
reliable way to control the pandemic, as the implementation of epidemic prevention and
control measures cannot be ignored. Continuously disseminating educational propaganda
to the public for them to take correct preventive behaviors such as maintaining social
distance and proper hygiene habits is essential for epidemic prevention and control [5–7].
Thus, identifying personal preventive health behavior (PHB)-related factors is an extremely
important issue amid the COVID-19 pandemic [5].

The WHO [8] pointed out that using knowledge, attitude, and practice (KAP) models
to conduct studies and surveys can help in collecting information on the knowledge,
opinion, attitude, and behavioral practice of relevant specific groups on a specific issue,
so as to understand the relationships among knowledge, attitude, and behavior, and they
can further be used as evaluation references of related programs or interventions. Hence,
many studies also explored public perceptions and behaviors toward COVID-19 using
KAP-based models [9–11]. Currently, KAP models are often used in public health research
to explore people’s health behaviors and explain their changes, which can be divided into
three aspects: acquiring correct knowledge, generating attitude, and adopting behavior. In
addition, advocating knowledge is the basis of behavior, while attitude is the momentum
of behavior, urging individuals to implement behaviors to achieve goals [12,13].

1.1. Knowledge and Behavior

Lunsford et al. [14] mentioned that providing knowledge about diseases to educate
the public is considered as a strategy to help people adopt preventive health behaviors.
Therefore, the knowledge of disease and health is regarded as the key to whether an
individual adopts healthy behaviors, and it is also believed that the more health knowledge
an individual has, the better healthy behaviors they will adopt [15,16]. From the perspective
of health literacy, the acquisition and the understanding of health or disease knowledge are
essential for effective self-management of health or disease [17]. In addition, people’s health
literacy plays an important role in understanding specific health knowledge. That is, if they
are able to understand the facts of COVID-19, they will convert the acquired knowledge into
practical health-promoting behaviors to improve or maintain their health conditions [18].
However, knowledge does not necessarily elicit behavioral responses; Allegrante, Auld,
and Natarajan [19] pointed out a huge gap between respondents’ knowledge and behaviors
about COVID-19, whereby respondents did not take preventive health behaviors against
COVID-19 not because of an insufficient knowledge of COVID-19 but due to other factors.

1.2. Attitude and Behavior

Liu, Teng, and Han [20] mentioned that knowledge may not be enough or the only
factor inducing behavior. The influence of knowledge on related behavior was indirect,
and there were other moderating variables between them. Attitude was one of them.
In addition to knowledge, attitude also guides individuals’ behaviors and becomes the
motivation for behavior, which prompts individuals’ intention to take a certain action [21].
Attitude is an individual’s general and persistent assessment of an object, and this as-
sessment is multidimensional, which is usually divided into two aspects: cognitive and
affective [22]. Cognitive attitude (i.e., instrumental attitude) refers to the values and beliefs
related to objects or beliefs about the costs and benefits on actions, while affective attitude
refers to the emotional experience related to objects, which is an emotion-based percep-
tion [23–25]. Emotions include moods and feelings, embracing both positive and negative
emotions. When an individual feels good, the emotional state is positive; otherwise, it is
negative [26–28].

Many studies on attitude and behavior focused on the cognitive aspect of attitude,
but less on the aspects of emotion [29]. For example, Alahdal, Basingab, and Alotaibi [30]
indicated that there was significant positive correlation between participants’ cognitive
attitudes and COVID-19 preventive behaviors (i.e., beliefs that taking certain preventive
actions can help to curb the spread of the disease). In KAP studies on COVID-19, the



Int. J. Environ. Res. Public Health 2022, 19, 2784 3 of 14

attitude assessments mainly focused on beliefs of anti-pandemic behaviors, for example,
beliefs that “the pandemic will eventually be controlled” and “handwashing is essential for
protecting yourself from infection” [9,11]. Moreover, prior studies integrally used cognitive
and affective attitudes without distinguishing them for discussion. Pal et al. [10] researched
the aspect of COVID-19 attitude; they not only evaluated individuals’ cognitive beliefs
about anti-pandemic behaviors, but also included emotional evaluations such as COVID-19
anxiety. However, other studies pointed out that cognitive and affective attitudes are two
independent aspects; thus, it is necessary to distinguish them [24,27].

Due to the limitations of current research in explaining affective attitudes with re-
spect to behaviors, it is necessary to add variables of affective attitude as an extension of
behavior-related theories [29]. Therefore, the main purpose of this study was to understand
the current status of the Taiwanese public’s COVID-19 knowledge, attitude, and behavior.
Furthermore, sociodemographic status may have an effect on personal preventive measures
amid the COVID-19 pandemic [7]; thus, this study also explores the relationship between
sociodemographic status (e.g., gender and age) and KAP of COVID-19. Lastly, the relation-
ships among COVID-19 knowledge, attitudes, and behaviors of the Taiwanese public are
also analyzed. The attitude element focuses on the emotional aspect to compensate for the
research gaps in prior studies.

2. Methodology
2.1. Participants

A total of 354 respondents were recruited from different regions of Taiwan through
the internet to complete online anonymous questionnaires. After removing the incomplete
data, the valid questionnaires (n = 340) were processed for further statistical analysis (see
Table 1).

Table 1. Participant composition.

Participants n Percentage Cumulated Percentage

Gender
Male 136 40.00% 40.00%
Female 204 60.00% 100.00%

Education
Associate degree 33 9.71% 9.71%
Bachelor’s 227 66.76% 76.47%
Master’s or

doctoral 80 23.53% 100.00%

Occupation
Student 212 62.35% 62.35%
Nonstudent 128 37.65% 100.00%

Age
15–20 120 35.29% 35.29%
21–30 136 40.00% 75.29%
31–40 48 14.12% 89.41%
41–50 16 4.71% 94.12%
51–66 20 5.88% 100.00%

2.2. Procedures

Regarding the implementation procedures, as the Taiwan government issued public
health policies during the pandemic, this study used an online anonymous questionnaire
via SurveyCake to avoid interpersonal contact. The survey period was from 17 May to
11 June 2020, before the severe COVID-19 outbreak (i.e., level 3 alert) in Taiwan (level 3 alert
was from late May to July 2021). During the survey time, although the vaccine coverage was
low, the government successfully controlled the spread of the epidemic through various
anti-epidemic measures.
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An anonymous online questionnaire was designed in traditional Chinese language
to invite potential respondents. We issued the URL of the online questionnaire on social
media platforms (e.g., Plurk and Facebook) and invited people to browse information
freely. Instructions of the questionnaire on the front page clearly informed the participants
of the research purposes and their rights regarding joining or dropping out of this study
at any time during participation. All participants were informed and assured that their
participation was voluntary, anonymous, and strictly confidential; moreover, they could
stop participating in the study at any time without fear of penalty. The participants who
did not complete the survey were excluded from the final sample.

2.3. Instruments
2.3.1. COVID-19 Knowledge Scale

To find out whether participants had a certain level of COVID-19 knowledge, the
researchers selected proper information from the section of disease information on the
Taiwan Centers for Disease Control (TCDC) website [31], and then a COVID-19 knowledge
scale was compiled with answers in the form of true/false and one point for each correct
answer. After the content and the validity of the scale were checked by scholars and experts,
we took the top 27% of the total score as the high group and the bottom 27% as the low
group, before using item analysis to conduct a discrimination test. The results showed that
the t-values of the 15 items ranged from 2.71 to 7.40, and each item met the standard (i.e.,
p < 0.05), indicating that the quality of the items was reasonable.

2.3.2. COVID-19 Positive Affective Attitude Scale

This study took the COVID-19 pandemic period as the attitude object, using the items
of the Mental Health Continuum Short Form (MHC-SF) [32,33] to develop the COVID-19
positive emotion attitude scale. The scale was divided into three dimensions: “emotional
wellbeing” used to investigate the participants’ positive emotions and satisfaction with
life amid the COVID-19 pandemic (embracing three items, Cronbach’s alpha = 0.91), “psy-
chological wellbeing” including the participants’ perceptions of self-acceptance, personal
growth, purpose in life, environmental mastery, autonomy, and positive relations with
others amid the pandemic (embracing six items, Cronbach’s alpha = 0.90), and “social
wellbeing” used to investigate the participants’ attitudes toward social acceptance, so-
cial actualization (i.e., social growth), social contribution, and social integration amid the
pandemic (embracing five items, Cronbach’s alpha = 0.82). The scale adopted a Likert
five-point scoring method. Higher scores on this scale represented greater happiness in
this dimension. The overall reliability of this scale according to Cronbach’s alpha was 0.90,
revealing high internal consistency.

2.3.3. COVID-19 Negative Affective Attitude Scale

The researchers considered COVID-19 scenarios and referred to the Center of Epidemi-
ology Study Depression Scale [34] to compile the COVID-19 negative affective attitude
scale. The scale adopted a Likert five-point scoring method. Higher scores on this scale
represented negative feelings in this dimension. The Kaiser–Meyer–Olkin (KMO) test
scored higher than 0.90, and Bartlett’s test also reached significance, indicating that the
scale incorporated common factors and was suitable for factor analysis. After extraction
by principal component and exploratory factor analysis (EFA) with rotation by varimax,
Table 2 presents the correlation commonality, factor loading, explained variations, and
reliability (overall reliability = 0.88), revealing high internal consistency.
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Table 2. COVID-19 negative affective attitude scale.

Items Commonality
Factor Analysis

Explained
Variations ReliabilityNegative

Self-Perception
Negative Perception

of Life

1. I find it hard to do anything. 0.74 0.85 0.13

49.97 0.90

2. I feel depressed. 0.71 0.81 0.24
3. I cannot concentrate when I am
doing things. 0.65 0.80 0.07

4. Even with the help of relatives
and friends, I still cannot get
away my worries.

0.67 0.80 0.17

5. I do not sleep well. 0.53 0.71 0.15
6. I think my life is a failure. 0.53 0.64 0.34
7. I feel sad. 0.56 0.63 0.40
8. I feel scared. 0.53 0.63 0.36

9. I enjoy the enjoyments of my
life (reverse). 0.75 0.16 0.85

13.28 0.7810. I am happy (reverse). 0.74 0.20 0.84
11. I am hopeful for the future
(reverse). 0.57 0.20 0.72

2.3.4. COVID-19 Preventive Behavior Scale

This paper referred to relevant studies [35–37] and invited experts to inspect the question-
naires to compile the COVID-19 preventive behavior scale. The KMO test scored higher than
0.90, and Bartlett’s test also reached significance, indicating that the scale was suitable for factor
analysis. Using principal component analysis and EFA with rotation by varimax, three factors
were extracted: (1) willingness to cooperate with epidemic prevention regulations declared by
units of the government and schools, and to integrate epidemic prevention and hygiene measures
into practice; (2) cooperation with “reducing public activity” to reduce the chances of interpersonal
interactions; (3) demonstration of altruistic spirit and willingness to participate in society to “help
others to prevent the epidemic”. This scale adopted a Likert five-point scoring method. Higher
scores on this scale represented being more proactive in response to COVID-19 in this dimension.
Correlation commonality, factor loading, explained variations, and reliability are shown in Table 3.

Table 3. COVID-19 preventive behavior scale.

Items Commonality

Factor Analysis
Explained
Variations

(Reliability)
Epidemic

Prevention
Hygiene Habits

Reducing Public
Activity

Helping
Others

1. I specifically pay attention to
respiratory hygiene and cough etiquette. 0.75 0.81 0.13 0.26

44.04
(0.86)

2. When entering and exiting enclosed
spaces, I wear a mask autonomously. 0.67 0.79 0.20 0.08

3. I wash my hands more often than ever. 0.66 0.78 0.21 0.03
4. I try to avoid coughing when there
are people. 0.62 0.75 0.18 0.18

5. I specifically pay attention to the
cleanliness and ventilation of the
environment at home.

0.57 0.64 0.30 0.26

6. I reduce the number of times that I go
out for shopping. 0.79 0.16 0.86 0.18

12.74
(0.83)7. I take less public transportation. 0.62 0.15 0.75 0.18

8. I avoid entering and exiting enclosed
spaces such as libraries, fitness centers,
theaters, and movie theaters.

0.68 0.33 0.74 0.15

9. I cancel or postpone dinners with friends. 0.58 0.21 0.73 0.10

10. If I do not need to use surgical masks, I
am willing to give the masks to those
who need.

0.75 0.13 0.12 0.85 11.57
(0.83)

11. If the social welfare organization has
difficulties in epidemic prevention, I am
willing to donate or provide other forms
of assistance.

0.73 0.13 0.20 0.82

12. If others have needs in epidemic
prevention, I am willing to help others to
take epidemic prevention measures.

0.78 0.27 0.20 0.82
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2.4. Data Processing and Analysis

All analysis was performed using SPSS 22.0 software (IBM Corp, Armonk, NY, USA).
The data collected online was used to describe the current situation of participants’ COVID-
19 knowledge, positive and negative affective attitudes, and preventive behaviors in the
form of arithmetic means and standard deviations (SD). First, we used the dependent
sample t-test or multivariate analysis to test the divergences in different dimensions of each
variable to address the first research purpose. Then, we used the independent sample t-test,
regression analysis, and variance analysis to test the differences in knowledge, positive and
negative affective attitudes, and preventive behavior variables as a function of different
sociodemographic status variables (gender, age) to address the second research purpose.
Lastly, we used hierarchical regression analysis to examine the predictive effects of COVID-
19 knowledge and positive and negative affective attitudes on preventive behavior under
the control of sociodemographic status to address the third research purpose.

3. Results
3.1. Current Status of COVID-19 Knowledge, Affective Attitude, and Preventive Behavior
3.1.1. COVID-19 Knowledge

The maximum score for COVID-19 knowledge questions was 15 points. The average
score of participants was 12.86 points (SD = 1.34), with a range of 7–15 points. Among
them, 36 people (10.59%) got full marks, and more than half of the participants (212 people,
62.35%) got 13 points or higher. This showed that the questions were generally easy
for the participants, and their COVID-19 knowledge was good. Table 4 indicates that
all participants understood that COVID-19 can be transmitted from person to person
(question 2). The item with the lowest correctness rate was “the coronavirus is easy
to be isolated by tissue culture” (question 6), which is understandable because a slight
background knowledge of biology or medicine was necessary.

Table 4. COVID-19 knowledge test.

Question Answer Correctness
Rate

1. According to current reports, the first confirmed case of COVID-19 was diagnosed in
Wuhan, China. T 94.12%

2. COVID-19 spreads through human-to-human transmission routes. T 100.00%
3. The incubation period for infection with COVID-19 is up to 14 days, and the average is
5 days. T 79.12%

4. Taiwan lists COVID-19 as the fifth national notifiable infectious disease. T 75.59%
5. Regarding COVID-19, countries have different testing methods. Currently, Taiwan
adopts RT-PCR testing, which is collected and submitted through throat swabs. T 84.71%

6. Coronaviruses are easily isolated by tissue culture. F 62.94%
7. The novel coronavirus belongs to Coronavirinae (CoV) and is an important pathogen
causing human and animal diseases. T 94.71%

8. The animal hosts of the coronavirus include bats (the largest), pigs, cattle, cats, dogs,
and ferrets, and there are sporadic reports of cross-species transmission. T 87.94%

9. CoV is a group of viruses with a mantle, round in appearance, with crown-like
protrusions can be seen under an electron microscope (hence, the name). T 91.47%

10. Whether the novel coronavirus that causes COVID-19 has an animal host remains to
be researched and confirmed. T 84.12%

11. The disease can be treated with conventional antiviral drugs. F 68.82%
12. Most confirmed cases of COVID-19 are severe. F 76.47%
13. After being tested for COVID-19, you need to stay home until the results are notified. T 93.24%
14. The Ministry of Education (MoE) stipulates that a school should be closed for 2 weeks
if there are two COVID-19 confirmed cases in the school. T 91.18%

15. If symptoms develop within 14 days of direct contact with a suspected case, you
should consult the nearest public health unit. T 95.29%

T: True, F: False
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3.1.2. COVID-19 Affective Attitude

Multivariate analysis of positive affective attitudes in different dimensions found that
the participants exhibited significant differences (F(2,338) = 228.46, p < 0.001). Scheffé’s post
hoc comparison indicated that the participants’ emotional wellbeing (M = 2.35, SD = 0.94)
was not only lower than the median, but also significantly lower than social wellbeing
(M = 3.06, SD = 0.80) and psychological wellbeing (M = 3.62, SD = 0.71), while social
wellbeing was significantly lower than psychological wellbeing. This showed that the
participants’ personal positive emotion and sense of satisfaction with life were the lowest
amid the COVID-19 pandemic; nevertheless, when facing a new lifestyle in the pandemic
era, participants were able to achieve self-acceptance, pursue personal growth, control their
purpose in life, master their environment, and maintain autonomy and positive relations
with others.

On the other hand, participants’ negative attitudes toward themselves (M = 2.18,
SD = 0.75) and life (M = 2.87, SD = 0.77) were lower than the mean value, indicating a low
prevalence of these attitudes during the survey period.

The paired-sample t-test revealed significant differences in the negative affective
attitudes of different aspects (t(339) = −16.66, p < 0.001), with negative attitudes toward life
being significantly higher than those toward self, indicating a greater effect of the external
living environment brought about by the pandemic than the individuals’ inner psychology.

3.1.3. COVID-19 Preventive Behaviors

Preventive behaviors taken by the participants during the period of epidemic preven-
tion revealed higher scores of epidemic prevention hygiene habits (M = 4.30, SD = 0.61),
helping others to prevent the epidemic (M = 3.93, SD = 0.78), and reducing public activities
(M = 3.65, SD = 0.87) than the median value. Multivariate analysis showed significant
differences in terms of epidemic prevention behaviors of different aspects (F(2,338) = 134.44,
p < 0.001). Scheffé’s post hoc comparison indicated that participants’ hygiene habits for
epidemic prevention were significantly more prevalent than helping others to prevent the
epidemic and reducing public activities, with the former being more prevalent than the
latter. It can be seen that the participants were generally willing to change their COVID-19
preventive behaviors, especially in terms of hygiene habits for epidemic prevention.

3.2. Differences between Sociodemographic Status and COVID-19 Knowledge, Affective Attitude,
and Preventive Behavior
3.2.1. Gender

Table 5 shows that there was no significant difference in scores in terms of gen-
der for COVID-19 knowledge (t = 0.96, p = 0.34); the average knowledge scores were
12.94 points (SD = 1.30) for males and 12.80 points (SD = 1.37) for females. In terms of
positive affective attitudes, there were no significant differences in terms of gender for
emotional wellbeing (t = 0.98, p = 0.33), psychological wellbeing (t = −0.65, p = 0.51), and
social wellbeing (t = 0.06, p = 0.95) (emotional wellbeing: M(male) = 2.41, SD(male) = 0.91,
M(female) = 2.31, SD(female) = 0.96; psychological wellbeing: M(male) = 3.59, SD(male) = 0.77,
M(female) = 3.64, SD(female) = 0.67; social wellbeing: M(male) = 3.06, SD(male) = 0.80, M(female)
= 3.06, SD(female) = 0.80). In addition, there were also no significant differences in terms of
gender for negative affective attitudes including negative self-perception (t = 1.16, p = 0.25,
M(male) = 2.23, SD(male) = 0.80, M(female) = 2.14, SD(female) = 0.72) and negative perception of
life (t = −1.05, p = 0.13, M(male) = 2.79, SD(male) = 0.76, M(female) = 2.92, SD(female) = 0.77).



Int. J. Environ. Res. Public Health 2022, 19, 2784 8 of 14

Table 5. Gender differences in COVID-19 knowledge, affective attitude, and preventive behavior.

Variables
Male Female

t p
Mean SD Mean SD

COVID-19 knowledge 12.94 1.30 12.80 1.37 0.96 0.34

Positive affective attitudes
Emotional wellbeing 2.41 0.91 2.31 0.96 0.98 0.33

Psychological wellbeing 3.59 0.77 3.64 0.67 0.65 0.51
Social wellbeing 3.06 0.80 3.06 0.80 0.06 0.95

Negative affective attitudes
Negative self-perception 2.23 0.80 2.14 0.72 1.16 0.25

Negative perception of life 2.79 0.76 2.92 0.77 −1.05 0.13

Preventive behavior
Prevention hygiene habits 4.10 0.65 4.43 0.54 −5.08 ** p < 0.01
Reducing public activities 3.48 0.89 3.76 0.84 −3.00 ** p < 0.01
Helping others to prevent

the epidemic 3.82 0.76 3.99 0.79 −1.97 * p < 0.05

* p < 0.05; ** p < 0.01

There were significant differences in terms of gender for COVID-19 preventive be-
haviors such as cooperating with epidemic prevention hygiene habits (t = −5.08, p < 0.01),
reducing public activities (t = −3.00, p < 0.01), and helping others to prevent the epi-
demic (t = −1.97, p < 0.05), with females being significantly more compliant (epidemic
prevention hygiene habits: M(male) = 4.10, SD(male) = 0.65, M(female) = 4.43, SD(female) = 0.54;
reducing public activities: M(male) = 3.48, SD(male) = 0.89, M(female) = 3.76, SD(female) = 0.84;
helping others to prevent the epidemic: M(male) = 3.82, SD(male) = 0.76, M(female) = 3.99,
SD(female) = 0.79).

3.2.2. Age

The regression analysis results revealed no significant correlation between age and
COVID-19 knowledge (β = 0.11, p = 0.054, R2 = 0.01). In terms of positive affective attitudes,
age had a negative predictive relationship with emotional wellbeing (β = −0.18, p = 0.001,
R2 = 0.03) and a positive predictive relationship with psychological wellbeing (β = 0.16,
p = 0.002, R2 = 0.03), indicating that older age was correlated with lower life satisfaction
amid the pandemic. Nevertheless, older participants were more capable of self-acceptance,
pursuit of personal growth, mastery of life goals and the environment, and maintenance of
autonomy and positive interpersonal relationships.

Notably, the effect size R2 of age to emotional wellbeing and to psychological wellbeing
was very small, indicating that, although it was statistically significant, the effects of age
on these aspects of wellbeing were actually very small. On the other hand, age had no
significant predictive relationship with social wellbeing (β = 0.003, p = 0.96, R2 < 0.001). In
addition, age had negative relationships with negative self-perceptions of negative affective
attitudes (β = −0.13, p = 0.02, R2 = 0.02) and negative perceptions of life (β = −0.12, p = 0.03,
R2 = 0.01), showing that younger participants were more inclined to have negative affective
attitudes. However, the effect size R2 was also very small, indicating that age had a very
small impact on these negative affective attitudes.

This study also discovered that the older the participants, they were more likely to
adopt COVID-19 preventive behaviors including the epidemic prevention hygiene habits
(β = 0.18, p = 0.001, R2 = 0.03), reducing public activities (β = 0.35, p < 0.001, R2 = 0.13), and
helping others to prevent the epidemic (β = 0.27, p < 0.001, R2 = 0.07). However, age had
less influences on health habits for the epidemic prevention, and had greater influences on
reducing public activities and helping others to prevent the epidemic.



Int. J. Environ. Res. Public Health 2022, 19, 2784 9 of 14

3.3. Relationships among COVID-19 Knowledge, Affective Attitude, and Preventive Behavior

Table 6 shows that gender and age could explain 9% of the variation in the epidemic
prevention hygiene habits. After controlling for the variables of gender and age, COVID-19
knowledge and positive/negative affective attitudes could increase 7% of the variation in
the epidemic prevention hygiene habits, of which only psychological wellbeing had a sig-
nificant explanatory power for the epidemic prevention hygiene habits (β = 0.25, p < 0.001),
showing that a higher psychological wellbeing was correlated with better epidemic preven-
tion hygiene habits.

Table 6. Hierarchical regression analysis of COVID-19 knowledge and positive/negative affective
attitudes on preventive behaviors.

Epidemic Prevention Hygiene
Habits Reducing Public Activities Helping Others to Prevent the

Epidemic

β t p β t p β t p

Pattern 1
Gender
Female 0.25 4.74 *** <0.001 0.12 2.32 * 0.02 0.07 1.40 0.16
Age 0.15 2.78 ** 0.006 0.34 6.63 *** <0.001 0.26 4.83 *** <0.001

F(2,337) = 17.02 *** F(2,337) = 27.06 *** F(2,337) = 13.75 ***
R = 0.30, R2 = 0.09 R = 0.37, R2 = 0.14 R = 0.28, R2 = 0.08

Pattern 2
Gender
Female 0.23 4.56 *** <0.001 0.11 2.27 * 0.02 0.08 1.47 0.14
Age 0.09 1.74* 0.08 0.28 5.39 *** <0.001 0.19 3.50 *** <0.001
Knowledge −0.08 −1.49 0.14 −0.01 −0.13 0.90 −0.02 −0.36 0.72
Emotional

wellbeing −0.09 −1.47 0.14 −0.13 −2.29 * 0.02 −0.13 −2.19 * 0.03

Psychological
wellbeing 0.25 3.76 *** <0.001 0.18 2.65 ** 0.008 0.20 2.93 ** 0.004

Social wellbeing −0.05 −0.83 0.41 −0.11 −1.76 * 0.08 0.05 0.77 0.44
Negative

self-perception −0.04 −0.72 0.47 −0.01 −0.13 0.90 −0.03 −0.51 0.61

Negative
perception of life −0.01 −0.08 0.94 −0.05 −0.65 0.52 −0.11 −1.53 0.13

F(6,331) = 8.13 *** F(6,331) = 9.73 *** F(6,331) = 8.29 ***
R = 0.41, R2 = 16 R = 0.44, R2 = 19 R = 0.41, R2 = 17

∆R2 = 0.07, p < 0.001 ∆R2 = 0.05, p = 0.002 ∆R2 = 0.09, p < 0.001

∆R2: Change in R2

* p < 0.05; ** p < 0.01; *** p < 0.01. Beta: standardized coefficient.

Gender and age also had significant explanatory power for reducing public activities
and helping others to prevent the epidemic, respectively explaining 14% and 8% of the be-
havioral variation. After controlling for the variables of gender and age, COVID-19 knowl-
edge and positive/negative affective attitudes could increase 5% of the variance in reducing
public activities and 9% of the variance in helping others to prevent the epidemic, with psy-
chological wellbeing and emotional wellbeing having significant explanatory power for re-
ducing public activities (β(psychological wellbeing) = 0.18, p = 0.009; β(emotional wellbeing) = −0.13,
p = 0.02) and helping others to prevent the epidemic (β(psychological wellbeing) = 0.20, p = 0.004;
β(emotional wellbeing) = −0.13, p = 0.03).

4. Discussion

This study mainly discussed COVID-19 knowledge, affective attitudes, and preventive
behaviors of the Taiwanese public. From the perspective of COVID-19 knowledge, although
the questions were easy for the participants, the purposes of knowledge measurement
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were not to distinguish the participants’ knowledge, but to understand whether they
had basic knowledge about the COVID-19 disease in terms of pathology, symptoms, and
prevention. According to the results, the participants, regardless of gender or age, had a
good understanding of COVID-19, in contrast to previous studies revealing relatively less
knowledge about COVID-19 disease transmission [38–40], but similar to Kasemy et al.’s
research [41]. Moreover, there was no significant difference in knowledge as a function
of education, age, or gender, unlike prior studies [13,41,42]. It was inferred that most
participants had higher education levels, as there were only 9.71% participants without a
bachelor’s degree; in addition, the general public’s awareness of the information provided
by the TCDC was facilitated by its availability on various social media platforms and TV
channels. In terms of positive affective attitudes, participants’ emotional wellbeing was
generally lower amid the pandemic. Emotional wellbeing includes positive emotions such
as personal pleasure, happiness, and satisfaction with life, as well as pain avoidance [43–45].
However, individuals encountered many inconveniences in their daily life, such as travel,
socializing with relatives and friends, daily work, and recreational activities, which were all
restricted to varying degrees during the pandemic [46], thus leading to the sacrifice of some
pleasant experiences [47], further lowering emotional wellbeing. This also reflected that
participants had relatively negative feelings and attitudes toward their personal external
life during the pandemic.

The decline in emotional wellbeing and increase in negative perceptions of life should
receive more attention in younger groups. Wang et al. [48] claimed that, during the
COVID-19 pandemic, adolescents not only had to face the typical stress of adolescence
growth, but also the stress of COVID-19 concerns, providing obstacles and dilemmas
in meeting needs, acquiring abilities, and building relationships with others, and further
increasing the likelihood of maladjustment and a reduction in personal wellbeing. Similarly,
Cheng et al. [49] also pointed out adolescents are not fully matured psychologically or
physically; thus, they are more likely to experience negative emotions when faced with a
major stressful event such as the COVID-19 outbreak.

According to this study, the effect of age on emotional attitudes was very small, which
may be because the impact of the COVID-19 outbreak during the study period in Taiwan
was not severe compared with other countries. The severe COVID-19 outbreak (i.e., level
3 alert) in Taiwan actually started in May 2021, when the government began to fully
implement stricter epidemic prevention restrictions (e.g., requiring comprehensive masks
when going out, the closure of leisure and entertainment places, the cessation of indoor
use in the catering industry, and restrictions on weddings, funerals, festivals, and religious
activities). At the time of this study, the COVID-19 pandemic may have had little impact
on the Taiwanese public’s happiness, thus reducing the effect of participants’ age. After
Taiwan raised the epidemic alert to the third level, the epidemic prevention measures may
have had a more severe impact. Therefore, future studies can explore adolescents’ stressors,
stress responses, and the changes in emotional states across the entire COVID-19 pandemic.

In this study, the participants’ sociodemographic status showed significant differ-
ences with respect to COVID-19 preventive behaviors. Females were better than males
at cooperating with epidemic prevention hygiene habits, reducing public activities, and
helping others to prevent the epidemic, indicating a generally higher risk awareness of the
disease; thus, they took COVID-19 more seriously and were more proactive with respect
to preventive behaviors [6,7,50]. Moreover, the younger participants were less inclined to
take COVID-19 preventive behavioral measures, which may be because younger groups
are more prone to “optimistic bias”, making them feel less vulnerable than others [51]. This
misjudgment of risk would cause a lower perception of disease risk than older adults, thus
lowering adherence to the preventive behaviors [52]. It is suggested that future studies
explore the optimism bias and perceived susceptibility to disease; in practice, it is recom-
mended to increase the risk awareness of susceptibility to COVID-19 among the younger
groups to prevent infection.
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On the relationships among COVID-19 knowledge, emotional attitudes, and preven-
tive behaviors, this study discovered that the key to determining whether the participants
engaged in preventive health behaviors was affective attitudes, especially positive affective
attitudes, rather than COVID-19 knowledge, consistent with the previous findings that
COVID-19 knowledge does not necessarily induce individuals’ preventive behaviors [19],
and that attitudes about COVID-19 may be the key to driving individuals’ actions [21].
However, it is worth noting that the influence of knowledge in this study was not obvious,
which may because most of the participants in this study had a high COVID-19 knowledge
level. Nonetheless, this study highlighted the importance of emotional attitudes; among
COVID-19 knowledgeable groups, people with higher personal emotional wellbeing were
less inclined to take preventive behaviors such as reducing public activities and helping
others to prevent the epidemic. This may be because preventive health behavior mea-
sures that reduce public activities, such as going out for gatherings and meals, may cause
a decrease in personal pleasant experiences [47], whereas helping others to prevent the
epidemic may make individuals acknowledge their losses, thereby increasing negative
emotions [44]. In other words, when people build their wellbeing primarily on personal
emotional perceptions of experiencing pleasure and avoiding pain, it may be detrimental
to the adoption of these preventive health behaviors.

In contrast to emotional wellbeing, individuals with higher psychological wellbeing
tended to be more inclined to take COVID-19 preventive behaviors. Psychological wellbeing
involves the belief in self-development, whereby happiness is based on personal growth and
becoming a better person [43–45]. From the perspective of public health policy, preventive
behaviors for infectious diseases not only help reduce the chance of infection in oneself,
but also create benefits of reducing the risk of infection in others; thus, the adoption of
preventive behaviors can satisfy both personal and public interests [53,54]. In other words,
the adoption of preventive behaviors can help individuals make contributions to defending
community infection, as well as to their needs to become a better person. Therefore, when
people build their wellbeing primarily on the psychological aspect of being a better person,
they may be more inclined to take preventive behaviors against COVID-19.

This study had several limitations. Firstly, COVID-19 prevention behaviors in this
study were a result of participants’ subjective self-reports, and their reported behaviors may
not be consistent with their actual behaviors. Secondly, the duration of the investigation
was before the third level of Taiwan’s pandemic alert; hence, its findings may be different
from the situation after the alert was upgraded. Thirdly, due to its cross-sectional design
to investigate the relationships among COVID-19 knowledge, attitudes, and behaviors,
and the data being analyzed a single time point, the interpretation and inference of causal
relationships in this study must be interpreted with caution. Fourthly, the participants’
age in this study ranged from 15 to over 65 years old, but most of them were under 30,
which may be because the use of online questionnaires through social networks limited
the diversity of participants. Therefore, future studies may need to gather more diverse
background groups through multiple channels. Despite this limitation, the WHO [8]
claimed that the KAP model can help to understand the relationships among people’s
knowledge, attitudes, and behaviors on a specific issue, which can serve as an important
reference for the evaluation of related programs or intervention measures. Thus, we believe
that KAP studies related to the COVID-19 pandemic can contribute significantly. Lastly,
this study did not extensively explore other cognitive factors associated with COVID-
19 behaviors, such as perceived barriers or the new media health literacy level, which
could influence public knowledge, including seeking information, processing information,
or evaluating information. Moreover, this study did not extensively examine affective
factors associated with COVID-19 behaviors, such as strengthening factors associated with
resilience. Nevertheless, the findings of this paper provide valuable empirical evidence for
organizations to support strategies and pre-emptive plans.
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5. Conclusions

Although COVID-19 knowledge does not necessarily induce people to take preventive
behaviors, this does not mean that public disease knowledge is not important. Knowledge
is the foundation of behavior and the reason for taking action. When the government
and relevant authorities educate people about COVID-19-related diseases and infections,
they should also think about how to induce changes in the public from “empty talk” to
“do it now”. In addition, it is important to trigger the susceptibility of younger groups
to COVID-19, especially adolescents. Using moral persuasion rather than threatening
language may help to promote preventive behaviors; for example, phrases such as such as
“we need you” and “you can help society” can be used to improve public compliance with
COVID-19 preventive behaviors and measures. Nevertheless, when requesting the public
to follow preventive measures, the government should also pay attention to the people’s
emotional wellbeing with respect to their negative perception of life amid the COVID-19
pandemic. Hence, to prevent other mental health disorders derived from the epidemic,
especially in teenagers who are immature physically and mentally, mental health requires
more attention. We suggest that relevant authorities or education departments should
develop relevant propaganda or educational interventions from the perspective of morality
or social cohesion to enhance people’s willingness to take preventive actions in the future.
How to provide mental health assistance to younger groups amid the pandemic, especially
with respect to social distance protocols, also needs to be explored in future research. It
is suggested that future studies can build on the present study to further identify the key
positive factors affecting personal strategies to improve self-resilience during the COVID-19
pandemic; in addition, more effective psychological interventions should be explored to
help and strengthen the psychological resilience of vulnerable groups such as medical
patients and those financially impacted by the epidemic.

Author Contributions: Conceptualization, Y.-F.L. and S.-C.Y.; formal analysis, Y.-F.L.; funding ac-
quisition, S.-C.Y.; investigation, S.H.; methodology, Y.-F.L. and S.H.; project administration, S.-C.Y.;
validation, Y.-F.L., L.-C.C. and S.-C.Y.; visualization, L.-C.C.; writing–original draft, Y.-F.L.; writing—
review and editing, L.-C.C., S.-C.Y. and S.H. All authors read and agreed to the published version of
the manuscript.

Funding: This research was financially supported by the Intelligent Electronic Commerce Research
Center from The Featured Areas Research Center Program within the framework of the Higher
Education Sprout Project by the Ministry of Education in Taiwan (10C0701, 2020-2021).

Institutional Review Board Statement: Ethical approval for this study was waived by the Taiwan
Centers for Disease Control Policy #1010265075 because this study was conducted in a general
teaching environment for educational purposes and all subjects were voluntary participants. No data
that could identify specific individuals were collected, and all participants were general adults.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We would like to express our sincere gratitude to the participants for answering,
as well as the funding from the Intelligent Electronic Commerce Research Center and The Featured
Areas Research Center Program within the framework of the Higher Education Sprout Project by the
Ministry of Education in Taiwan.

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

References
1. WHO. SARS-CoV-2 Variants, Working Definitions and Actions Taken. Available online: https://www.who.int/en/activities/

tracking-SARS-CoV-2-variants/ (accessed on 20 April 2021).
2. WHO. WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed on 20 January 2021).
3. Bergwerk, M.; Gonen, T.; Lustig, Y.; Amit, S.; Lipsitch, M.; Cohen, C.; Mandelboim, M.; Levin, E.G.; Rubin, C.; Indenbaum, V.; et al.

COVID-19 breakthrough infections in vaccinated health care workers. N. Engl. J. Med. 2021, 385, 1474–1484. [CrossRef] [PubMed]

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://covid19.who.int/
http://doi.org/10.1056/NEJMoa2109072
http://www.ncbi.nlm.nih.gov/pubmed/34320281


Int. J. Environ. Res. Public Health 2022, 19, 2784 13 of 14

4. Zhang, M.X.; Liang, Y.; Yu, D.S.; Du, B.; Cheng, W.L.; Li, L.F.; Yu, Z.D.; Luo, S.Y.; Zhang, Y.D.; Wang, H.M.; et al. p A systematic
review of vaccine breakthrough infections SARS-CoV-2 Delta variant. Int. J. Biol. Sci. 2022, 18, 889–900. [CrossRef] [PubMed]

5. Chang, K.C.; Strong, C.; Pakpour, A.H.; Griffiths, M.D.; Lin, C.Y. Factors related to preventive COVID-19 infection behaviors
among people with mental illness. J. Formos. Med. Assoc. 2020, 119, 1772–1780. [CrossRef] [PubMed]

6. Makhanova, A.; Shepherd, M.A. Behavioral immune system linked to responses to the threat of COVID-19. Pers. Individ. Differ.
2020, 167, 110221. [CrossRef] [PubMed]

7. Uddin, S.; Imam, T.; Khushi, M.; Khan, A.; Moni, M.A. How did socio-demographic status and personal attributes influence
compliance to COVID-19 preventive behaviours during the early outbreak in Japan? Lessons for pandemic management. Pers.
Individ. Differ. 2021, 175, 110692. [CrossRef] [PubMed]

8. WHO. Knowledge, Attitudes, and Practices (KAP) Surveys during Cholera Vaccination Campaigns: Guidance for Oral
Cholera Vaccine Stockpile Campaigns. Available online: https://www.who.int/publications/m/item/knowledge-attitudes-and-
practices-(kap)-surveys-during-cholera-vaccination-campaigns-guidance-for-oral-cholera-vaccine-stockpile-campaigns (ac-
cessed on 15 March 2021).

9. Al-Hanawi, M.K.; Angawi, K.; Alshareef, N.; Qattan, A.; 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, 217. [CrossRef]

10. Pal, R.; Yadav, U.; Grover, S.; Saboo, B.; Verma, A.; Bhadada, S.K. Knowledge, attitudes and practices towards COVID-19 among
young adults with Type 1 Diabetes Mellitus amid the nationwide lockdown in India: A cross-sectional survey. Diabetes Res. Clin.
Pract. 2020, 166, 108344. [CrossRef]

11. Zhong, B.L.; Luo, W.; Li, H.M.; Zhang, Q.Q.; Liu, X.G.; Li, W.T.; Li, Y. Knowledge, attitudes, and practices towards COVID-19
among Chinese residents during the rapid rise period of the COVID-19 outbreak: A quick online cross-sectional survey. Int. J.
Biol. Sci. 2020, 16, 1745–1752. [CrossRef]

12. Hesaraki, M.; Akbarizadeh, M.; Ahmadidarrehsima, S.; Moghadam, M.P.; Izadpanah, F. Knowledge, attitude, practice and
clinical recommendations of health care workers towards COVID-19: A systematic review. Rev. Environ. Health 2021, 36, 345–357.
[CrossRef]

13. Lee, M.; Kang, B.A.; You, M. Knowledge, attitudes, and practices (KAP) toward COVID-19: A cross-sectional study in South
Korea. BMC Public Health 2021, 21, 295. [CrossRef]

14. Lunsford, N.B.; Berktold, J.; Holman, D.M.; Stein, K.; Prempeh, A.; Yerkes, A. Skin cancer knowledge, awareness, beliefs and
preventive behaviors among Black and Hispanic men and women. Prev. Med. Rep. 2018, 12, 203–209. [CrossRef]

15. Siddiquea, B.N.; Shetty, A.; Bhattacharya, O.; Afroz, A.; Billah, B. Global epidemiology of COVID-19 knowledge, attitude and
practice: A systematic review and meta-analysis. BMJ Open 2021, 11, e051447. [CrossRef]

16. Teng, Y.M.; Wu, K.S.; Wang, W.C.; Xu, D. Assessing the knowledge, attitudes and practices of COVID-19 among quarantine hotel
workers in China. Healthcare 2021, 9, 772. [CrossRef] [PubMed]

17. Collins, S.A.; Currie, L.M.; Bakken, S.; Vawdrey, D.K.; Stone, P.W. Health literacy screening instruments for eHealth applications:
A systematic review. J. Biomed. Inform. 2012, 45, 598–607. [CrossRef] [PubMed]

18. Gautam, V.; Dileepan, S.; Rustagi, N.; Mittal, A.; Patel, M.; Shafi, S.; Thirunavukkarasu, P.; Raghav, P. Health literacy, preventive
COVID-19 behaviour and adherence to chronic disease treatment during lockdown among patients registered at primary health
facility in urban Jodhpur, Rajasthan. Diabetes & Metabolic Syndrome. Clin. Res. Rev. 2021, 15, 205–211. [CrossRef]

19. Allegrante, J.P.; Auld, M.E.; Natarajan, S. Preventing COVID-19 and its sequela: “There is no magic bullet... It’s just behaviors”.
Am. J. Prev. Med. 2020, 59, 288–292. [CrossRef] [PubMed]

20. Liu, P.; Teng, M.; Han, C. How does environmental knowledge translate into pro-environmental behaviors?: The mediating role
of environmental attitudes and behavioral intentions. Sci. Total Environ. 2020, 728, 138126. [CrossRef]

21. Rucker, D.D. Attitudes and attitude strength as precursors to object attachment. Curr. Opin. Psychol. 2021, 39, 38–42. [CrossRef]
22. Eagly, A.H.; Chaiken, S. The Psychology of Attitudes; Harcourt, Brace: New York, NY, USA, 1993.
23. Phipps, D.J.; Hannan, T.E.; Rhodes, R.E.; Hamilton, K. A dual-process model of affective and instrumental attitudes in predicting

physical activity. Psychol. Sport Exerc. 2021, 54, 101899. [CrossRef]
24. van den Berg, H.; Manstead, A.S.R.; van der Pligt, J.; Wigboldus, D.H.J. The impact of affective and cognitive focus on attitude

formation. J. Exp. Soc. Psychol. 2006, 42, 373–379. [CrossRef]
25. Vanney, C.E.; Aguinalde Sáenz, J.I. Second-person perspective in interdisciplinary research: A cognitive approach for understand-

ing and improving the dynamics of collaborative research teams. Sci. Fides. 2021, 9, 155–178. [CrossRef]
26. Harmon-Jones, E.; Harmon-Jones, C. On defining positive affect (PA): Considering attitudes toward emotions, measures of PA,

and approach motivation. Curr. Opin. Behav. Sci. 2021, 39, 46–51. [CrossRef]
27. Kim, J.J.; Han, H.; Ariza-Montes, A. The impact of hotel attributes, well-being perception, and attitudes on brand loyalty:

Examining the moderating role of COVID-19 pandemic. J. Retail. Consum. Serv. 2021, 62, 102634. [CrossRef]
28. Seryczynska, B. Religious capital as a central factor in coping with the Covid-19: Clues from an international survey. Eur. J. Sci.

Theol. 2021, 17, 67–81.
29. Moon, M.A.; Javaid, B.; Kiran, M.; Awan, H.M.; Farooq, A. Consumer perceptions of counterfeit clothing and apparel products

attributes. Mark. Intell. Plan 2018, 36, 794–808. [CrossRef]

http://doi.org/10.7150/ijbs.68973
http://www.ncbi.nlm.nih.gov/pubmed/35002532
http://doi.org/10.1016/j.jfma.2020.07.032
http://www.ncbi.nlm.nih.gov/pubmed/32773260
http://doi.org/10.1016/j.paid.2020.110221
http://www.ncbi.nlm.nih.gov/pubmed/32834281
http://doi.org/10.1016/j.paid.2021.110692
http://www.ncbi.nlm.nih.gov/pubmed/33526954
https://www.who.int/publications/m/item/knowledge-attitudes-and-practices-(kap)-surveys-during-cholera-vaccination-campaigns-guidance-for-oral-cholera-vaccine-stockpile-campaigns
https://www.who.int/publications/m/item/knowledge-attitudes-and-practices-(kap)-surveys-during-cholera-vaccination-campaigns-guidance-for-oral-cholera-vaccine-stockpile-campaigns
http://doi.org/10.3389/fpubh.2020.00217
http://doi.org/10.1016/j.diabres.2020.108344
http://doi.org/10.7150/ijbs.45221
http://doi.org/10.1515/reveh-2020-0099
http://doi.org/10.1186/s12889-021-10285-y
http://doi.org/10.1016/j.pmedr.2018.09.017
http://doi.org/10.1136/bmjopen-2021-051447
http://doi.org/10.3390/healthcare9060772
http://www.ncbi.nlm.nih.gov/pubmed/34205519
http://doi.org/10.1016/j.jbi.2012.04.001
http://www.ncbi.nlm.nih.gov/pubmed/22521719
http://doi.org/10.1016/j.dsx.2020.12.023
http://doi.org/10.1016/j.amepre.2020.05.004
http://www.ncbi.nlm.nih.gov/pubmed/32591282
http://doi.org/10.1016/j.scitotenv.2020.138126
http://doi.org/10.1016/j.copsyc.2020.07.009
http://doi.org/10.1016/j.psychsport.2021.101899
http://doi.org/10.1016/j.jesp.2005.04.009
http://doi.org/10.12775/SetF.2021.023
http://doi.org/10.1016/j.cobeha.2021.01.008
http://doi.org/10.1016/j.jretconser.2021.102634
http://doi.org/10.1108/MIP-11-2017-0272


Int. J. Environ. Res. Public Health 2022, 19, 2784 14 of 14

30. Alahdal, H.; Basingab, F.; Alotaibi, R. An analytical study on the awareness, attitude and practice during the COVID-19 pandemic
in Riyadh, Saudi Arabia. J. Infect. Public Health 2020, 13, 1446–1452. [CrossRef]

31. TCDC. COVID-19 Coronavirus Disease 2019. Available online: https://www.cdc.gov.tw/En/Category/MPage/Zw2
wYxRiPGMiZPhXlB-pmw (accessed on 15 March 2021).

32. Keyes, C.L.M. Mental health in adolescence: Is America’s youth flourishing? Am. J. Orthopsychiatr. 2006, 76, 395–402. [CrossRef]
33. Keyes, C.L.M.; Wissing, M.; Potgieter, J.P.; Temane, M.; Kruger, A.; van Rooy, S. Evaluation of the mental health continuum-short

form (MHC-SF) in Setswana-speaking South Africans. Clin. Psychol. Psychother. 2008, 15, 181–192. [CrossRef]
34. Radloff, L.S. The CES-D Scale: A self-report depression scale for research in the general population. Appl. Psychol. Meas. 1977, 1,

385–401. [CrossRef]
35. Balkhi, F.; Nasir, A.; Zehra, A.; Riaz, R. Psychological and behavioral response to the coronavirus (COVID-19) pandemic. Cureus

2020, 12, e7923. [CrossRef]
36. Saefi, M.; Fauzi, A.; Kristiana, E.; Adi, W.C.; Muchson, M.; Setiawan, M.E.; Islami, N.N.; Ningrum, D.E.A.F.; Ikhsan, M.A.;

Ramadhani, M. Validating of knowledge, attitudes, and practices questionnaire for prevention of covid-19 infections among
undergraduate students: A RASCH and factor analysis. Eurasia J. Math. Sci. Technol. Educ. 2020, 16, em1926. [CrossRef]

37. Taghrir, M.H.; Borazjani, R.; Shiraly, R. COVID-19 and Iranian medical students; A survey on their related-knowledge, preventive
behaviors and risk perception. Arch. Iran. Med. 2020, 23, 249–254. [CrossRef]

38. Erfani, A.; Shahriarirad, R.; Ranjbar, K.; Mirahmadizadeh, A.; Moghadami, M. Knowledge, attitude and practice toward the novel
coronavirus (COVID-19) outbreak: A population-based survey in Iran. Bull World Health Organ 2020, 30, 2471. [CrossRef]

39. Baig, M.; Jameel, T.; Alzahrani, S.H.; Mirza, A.A.; Gazzaz, Z.J.; Ahmad, T.; Baig, F.; Almurashi, S.H. Predictors of misconceptions,
Knowledge, attitudes, and practices of COVID-19 pandemic among a sample of Saudi population. PLoS ONE 2020, 15, e0243526.
[CrossRef]

40. Singh, A.; Ahuja, R. Knowledge, attitude, and practice of general public towards COVID-19 in India: An online cross-sectional
study. Int. J. Innov. Res. Sci. Eng. Technol. 2020, 9, 5005–5012. [CrossRef]

41. Kasemy, Z.A.; Bahbah, W.A.; Zewain, S.K.; Haggag, M.G.; Alkalash, S.H.; Zahran, E.; Desouky, D.E. Knowledge, attitude and
practice toward COVID-19 among Egyptians. J. Epidemiol. Glob. Health 2020, 10, 378–385. [CrossRef]

42. Ali, M.; Uddin, Z.; Banik, P.C.; Hegazy, F.A.; Zaman, S.; Ambia, A.S.M.; Siddique, K.B.; Islam, R.; Khanam, F.; Bahalul, S.M.; et al.
Knowledge, attitude, practice, and fear of COVID-19: An online-based cross-cultural study. Int. J. Ment. Health Addict. 2021.
[CrossRef]

43. Lu, C.; Liang, L.; Chen, W.; Bian, Y. Do gifts of roses have a lingering fragrance? Evidence from altruistic interventions into
adolescents’ subjective well-being. J. Adolesc. 2021, 86, 54–63. [CrossRef] [PubMed]

44. Patras, L.; Martinez-Tur, V.; Gracia, E.; Moliner, C. Why do people spend money to help vulnerable people? PLoS ONE 2019,
14, e0213582. [CrossRef] [PubMed]

45. Perugini, M.L.L.; de la Iglesia, G.; Solano, A.C.; Keyes, C.L.M. The Mental Health Continuum–Short Form (MHC–SF) in the
Argentinean context: Confirmatory factor analysis and measurement invariance. Eur. J. Soc. Psychol. 2017, 13, 93–108. [CrossRef]

46. Killgore, W.D.S.; Cloonan, S.A.; Taylor, E.C.; Anlap, I.; Dailey, N.S. Increasing aggression during the COVID-19 lockdowns.
J. Affect. Disord. 2021, 5, 100163. [CrossRef] [PubMed]

47. Cato, S.; Iida, T.; Ishida, K.; Ito, A.; McElwain, K.M.; Shoji, M. Social distancing as a public good under the COVID-19 pandemic.
Public Health 2020, 188, 51–53. [CrossRef] [PubMed]

48. 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. J. Environ. Res.
Public Health 2020, 17, 1729. [CrossRef]

49. Cheng, G.; Liu, J.; Yang, Y.; Wang, Y.; Xiong, X.; Liu, G. Stressful events and adolescents’ suicidal ideation during the COVID-19
epidemic: A moderated mediation model of depression and parental educational involvement. Child. Youth Serv. Rev. 2021, 127,
106047. [CrossRef]

50. Mant, M.; Holland, A.; Prine, A. Canadian university students’ perceptions of COVID-19 severity, susceptibility, and health
behaviours during the early pandemic period. Public Health Pract. 2021, 2, 100114. [CrossRef]

51. Afifi, T.O.; Salmon, S.; Taillieu, T.; Stewart-Tufescu, A.; Fortier, J.; Driedger, S.M. Older adolescents and young adults’ willingness
to receive the COVID-19 vaccine: Implications for informing public health strategies. Vaccine 2021, 39, 3473–3479. [CrossRef]
[PubMed]

52. Park, S.; Oh, S. Factors associated with preventive behaviors for COVID-19 among adolescents in South Korea. J. Pediatr. Nurs.
2021, 62, e69–e76. [CrossRef]

53. Abel, M.; Byker, T.; Carpenter, J. Socially optimal mistakes? Debiasing COVID-19 mortality risk perceptions and prosocial
behavior. J. Econ. Behav. Organ. 2021, 183, 456–480. [CrossRef]

54. Wilson, N. Altruism in preventive health behavior: At-scale evidence from the HIV/AIDS pandemic. Econ. Hum. Biol. 2018, 30,
119–129. [CrossRef]

http://doi.org/10.1016/j.jiph.2020.06.015
https://www.cdc.gov.tw/En/Category/MPage/Zw2wYxRiPGMiZPhXlB-pmw
https://www.cdc.gov.tw/En/Category/MPage/Zw2wYxRiPGMiZPhXlB-pmw
http://doi.org/10.1037/0002-9432.76.3.395
http://doi.org/10.1002/cpp.572
http://doi.org/10.1177/014662167700100306
http://doi.org/10.7759/cureus.7923
http://doi.org/10.29333/ejmste/9352
http://doi.org/10.34172/aim.2020.06
http://doi.org/10.2471/BLT.20.256651
http://doi.org/10.1371/journal.pone.0243526
http://doi.org/10.15680/IJIRSET.2020.0906009
http://doi.org/10.2991/jegh.k.200909.001
http://doi.org/10.1007/s11469-021-00638-4
http://doi.org/10.1016/j.adolescence.2020.11.007
http://www.ncbi.nlm.nih.gov/pubmed/33310202
http://doi.org/10.1371/journal.pone.0213582
http://www.ncbi.nlm.nih.gov/pubmed/30875386
http://doi.org/10.5964/ejop.v13i1.1163
http://doi.org/10.1016/j.jadr.2021.100163
http://www.ncbi.nlm.nih.gov/pubmed/34075370
http://doi.org/10.1016/j.puhe.2020.08.005
http://www.ncbi.nlm.nih.gov/pubmed/33120232
http://doi.org/10.3390/ijerph17051729
http://doi.org/10.1016/j.childyouth.2021.106047
http://doi.org/10.1016/j.puhip.2021.100114
http://doi.org/10.1016/j.vaccine.2021.05.026
http://www.ncbi.nlm.nih.gov/pubmed/34023134
http://doi.org/10.1016/j.pedn.2021.07.006
http://doi.org/10.1016/j.jebo.2021.01.007
http://doi.org/10.1016/j.ehb.2018.05.004

	Introduction 
	Knowledge and Behavior 
	Attitude and Behavior 

	Methodology 
	Participants 
	Procedures 
	Instruments 
	COVID-19 Knowledge Scale 
	COVID-19 Positive Affective Attitude Scale 
	COVID-19 Negative Affective Attitude Scale 
	COVID-19 Preventive Behavior Scale 

	Data Processing and Analysis 

	Results 
	Current Status of COVID-19 Knowledge, Affective Attitude, and Preventive Behavior 
	COVID-19 Knowledge 
	COVID-19 Affective Attitude 
	COVID-19 Preventive Behaviors 

	Differences between Sociodemographic Status and COVID-19 Knowledge, Affective Attitude, and Preventive Behavior 
	Gender 
	Age 

	Relationships among COVID-19 Knowledge, Affective Attitude, and Preventive Behavior 

	Discussion 
	Conclusions 
	References

