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Abstract: Background: COVID-19 has been declared a global public health emergency, posing a serious threat to the life and
health of the general public. So the aim of this study is to investigate the ability of plague prevention of residents about
COVID-19 in the normalization stage of epidemic prevention and control in China, thereby providing reference information for
relevant institutions to formulate targeted health education measures. Methods: We designed the KAP for COVID-19 Prevention
and Control questionnaire partly based on the COVID-19 prevention and control guidelines published by the National Health
Commission of China. The questionnaire was distributed through the Questionnaire Star online survey platform between June 28
and June 31, 2020. Convenience and snowball sampling methods were used to collect data. The questionnaire link was first sent
to subjects through online social platforms such as WeChat and QQ, where they were invited to send the link to their families,
colleagues, and friends. Results: The survey involved 314 members of the public. Questionnaire scores were 9.90+£1.967 (range:
0~14), 22.9742.90 (range: 5~25), and 37.64+5.30 (range: 9~45) for participant COVID-19 prevention and control knowledge,
attitude and practice, respectively. More than 80% of the participants had good knowledge of the core symptoms, incubation and
isolation periods, and three major preventive measures of COVID-19, but only 31.8% of them answered correctly on the main
transmission routes of COVID-19. There were errors when they were asked about the treatment measures, with 27.7% of
participants believing that using Vedicilin (an oral antiviral liquid) and gargling brackish water can prevent COVID-19. More
than 95% of participants believed that the normalization stage of epidemic prevention still requires personal protective measures.
Of the participants, 60~64% were able to perform basic preventive behaviors such as wearing a mask when going out, washing
hands at home, and going out less frequently, 52.6% could always comply with cough etiquette, and 40.8% could always follow
the seven-step hand washing method. Conclusions: During the normalization stage of the COVID-19 plague prevention, the
public had incomplete knowledge on latest prevention strategies Although belief was evident, behavioral compliance still needs
to be improved. Relevant government departments or medical institutions need to relay relevant knowledge to those in blind
spots, and to guide the public to maintain participation in effective and science-based prevention of the novel coronavirus.
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Organization announced on March 11, 2020 that COVID-19
was considered a global pandemic [1, 2]. COVID-19 epidemic

An outbreak of COVID-19. which is a disease caused by a situation occurred in December 2019 is a blg pubhc health

novel coronavirus (SARS-CoV-2), had quickly spread to many ~ SMmergency, which has brought huge challenges to health and
countries by the end of December 2019. The World Health epidemic prevention due to its rapid spread, wide infection area

1. Introduction
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and difficult prevention and control. Governments around the
world quickly implemented a variety of public health and
behavioral interventions when the epidemic broke out,
including lockdown and containment strategies, testing, contact
tracing, strengthening the medical system, and distributing
personal protective equipment [3]. In June 2020, the epidemic
in China had almost been eliminated, and was in the normalized
epidemic prevention and control stage. The focus of epidemic
prevention was to guard against the risk of imported cases from
abroad and sporadic local cases [4].

The Middle East respiratory syndrome coronavirus was
first discovered in Saudi Arabia in 2012. In the following
years, it recurred as intermittent sporadic cases, community
clusters, and hospital outbreaks [5]. Therefore, the focus of
epidemic prevention has become preventing sporadic clusters
of cases. Today, an effective vaccine is still not widely
available. The incidence of respiratory infectious diseases is
high during autumn and winter. This worsens the situation,
requiring every citizen to take part in normalized prevention
and control measures. The knowledge, attitude and practice
(KAP) of the public in coping with respiratory infectious
diseases is of vital importance [6]. KAP theory holds that
human behavior change includes three continuous processes:
the acquisition of correct knowledge, the generation of
positive beliefs and the adoption of behavior (or practice),
involving a series of beliefs about the etiology, symptom
identification, effective treatments and consequences of the
disease [7, 8]. The low level of knowledge and attitude
towards infectious diseases can aggravate the panic degree of
the population and will not be conducive to curbing the spread
of the epidemic [9]. At the same time, the KAP investigation
helps to provide useful information on epidemic prevention
and control measures, and Kobayash and his colleagues report
that the health awareness and beliefs conveyed by KAP related
to Ebola can be used as a basis for the development of public
health education measures about Ebola [10]. In the
uncertainty of this epidemic, the public's KAP to COVID-19 is
the key to delay the spread of the epidemic. At the beginning
of the outbreak, scholars from multiple countries investigated
the KAP levels among residents in different areas of novel
coronavirus protection [11-13]. It is vital to consider the
public’s prevention and control capabilities at diverse stages,
since the public's KAP change with the epidemic of the
disease, preventive fatigue may develop over time, which can
be achieved through subsequent investigations [3].

The present study aimed to determine the self-prevention
and control capabilities of the general public during the
normalization stage of epidemic prevention and control,
which will help relevant agencies make precise adjustments to
these measures.

2. Material and Methods
2.1. Study Subjects

A cross-sectional survey was conducted, applying
convenience and snowball sampling methods to invite

Chinese residents who use social media and smart phones to
voluntarily complete a questionnaire. Data were collected
using the Questionnaire Star online survey tool. The survey
was conducted between June 28 and June 31, 2020. The
questionnaire was sent to the participants through social media,
also encouraging them to send it to their friends and relatives.
To assure the validity of the survey, each IP address could only
respond once. Participants had to answer every question.
Otherwise they could not submit their responses, and were
advised to take at least 180 seconds per question.

2.2. Study Instruments and Scoring Method

An investigation instrument was designed based on
guidelines for the COVID-19 epidemic and other information
on prevention.

The instrument consists of four main dimensions: (1)
demographics, which include sociodemographic information
such as gender, race, place of residence, education level,
occupation, and income; (2) knowledge about COVID-19,
which was tested using 14 multiple-choice questions,
including knowledge of COVID-19 symptoms, incubation
period, transmission methods, and preventive measures; (3)
attitude toward COVID-19, which comprised 5 items relating
to the issue of continuing to implement prevention and control
behaviors despite being in the normalization stage of epidemic
prevention and control; and (4) the behavior dimension, which
includes how the public implement epidemic prevention
measures, such as reducing going out, wearing masks, and
washing hands at home.

The outline for the general scoring method used for the
KAP questionnaire is as follows: (1) each item in the
knowledge dimension received a score of “1” (correct answer)
or “0” (incorrect answer), with a total score between 0 and 14;
(2) for each item of the attitude dimension, a 5-point Likert
scale ranging from “very much disagree” (1 point) to “very
much agree” (5 points) was used, with a total score between 5
and 25; and (3) a 5-point Likert scale was also used for each
item in the behavior dimension, ranging from “never” (1 point)
to “always” (5 points), with a total score between 9 and 45
points. Each dimension level depends on the corresponding
dimension score.

2.3. Data Processing and Analysis

Frequency and composition ratios were utilized to represent
the participant’s demographic and sociological data, and the
overall KAP score was represented using meantstandard
deviation. KAP dimension items were represented by their
composition ratios. The relationship between KAP was
analyzed using Pearson’s correlation coefficient. Statistical
significance was defined as P<0.05.

3. Results

3.1. Demographic Characteristics of Participants

The questionnaire was completed by 314 participants from
18 Chinese provinces. Among them, 42.7% of the participants
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(n=134) were male and 57.3% (n=180) were female, 96.8%
(n=304) identified as having Han ethnicity, and 52.9% (n=166)

had an education level of a college degree or higher (Table 1).

Table 1. Sociodemographic characteristics of the participants.

Variable N (%) Variable N (%)
Gender Marriage

Male 134 (42.7) Single” 106 (33.8)
Female 180 (57.3) Married 208 (66.2)
Nation Occupation

Han nationality 304 (96.8) Farmer 72 (22.9)
Minority 10 (3.2) Student 48 (15.3)
Age (years) Worker 22 (7.0)
<18 8(2.5) Medical workers 39 (12.4)
18~49 245 (78.0) Other 133 (42.4)
50~64 51(16.2) Monthly income

>65 10 (3.2) <1999 167 (53.2)
Place of residence 2000-4999 80 (25.5)
City 159 (50.6) 5000-9999 54 (17.2)
Township 155 (49.4) >10000 13 (4.1)
Education

Technical secondary school and below 166 (52.9)

College degree and above 148 (47.1)

*Single status includes unmarried, divorced, widowed.

3.2. KAP Scores for COVID-19 in the Dimensions of
Prevention and Control

The score for each dimension of the questionnaire did’t
get a skewed distribution. The average total score for the
Knowledge was 9.90+1.95, Attitude was 22.97+2.90, and
Practice was 37.64+£5.30. The score was standardized as
percentages ((actual score)/ (highest possible score) x100).

Score of >85%, 60~85%, and <60% were considered to
indicate good, moderate, and low levels of KAP,
respectively. Approximately one-quarter (23.3%) of
participants had a good level of awareness, 79% had a
positive attitude toward the prevention and control of the

novel coronavirus, and 48.7% tended to practice preventive
behaviors (Table 2).

Table 2. COVID-19 prevention and control of KAP in various dimensions.

COVID-19 protection level (n)%

Dimension Score (Means+SD) Low level Medium level Good level
knowledge 9.90+1.95 74 (23.6) 167 (53.2) 73 (23.2)

attitude 22.974+2.90 8(2.5) 58 (18.5) 248 (79.0)
practice 37.64+5.30 11 (3.5) 150 (47.8) 153 (48.7)

3.3. Knowledge of Participants on COVID-19

More than 80% of participants had knowledge of the three
core symptoms of COVID-19 (fever, cough, and dyspnea),
the time required for close contacts to isolate (14 days), the
incubation period (7~14 days), and the three preventive

measures (wash your hands as soon as you get home, wear a
mask when you go out, and avoid going to places with large
crowds where possible). More than 50% of the participants
were able to accurately identify who are susceptible. Correct
medicines, only 31.8% of the participants were fully aware of
the main transmission route for COVID-19 (Table 3).

Table 3. Responses of participants to questions on knowledge about COVID-19.

Question

Correct Answer Number Correct Answer Rate (%)

1. What are the primary symptoms of COVID-19?

2. Which of the following people are susceptible to the new coronavirus?
3. How many days do close contacts of COVID-19 need medical isolation?
4. How many days is the incubation period for COVID-19?

5. What are the major routes of transmission of COVID-19?

6. Which of the following drugs can treat COVID-19?

7. Can you prevent COVID-19 by gargling with brackish water, taking antiviral oral liquid,

and using vinegar fume?
8. Novel Coronavirus spreads through droplets should your home be closed?
9. Which method can indoor disinfection take below?

10. Which of the following three behaviors are true when coughing or sneezing?

11. What are the three main preventive measures for COVID-19?

12. Regarding the use of masks, which of the following statements is incorrect?

13. Can used masks be cleaned before use?
14. How to dispose of used masks?

312 99.4
160 51.0
306 97.5
263 83.8
100 31.8
204 65.0
227 72.3
259 82.5
175 55.7
185 58.9
265 84.4
235 74.8
247 78.7
172 54.8
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3.4. Attitude Toward COVID-19

Participants were positive and optimistic about the
prevention and control of COVID-19. Most (92.7%) of the
participants believed that self-prevention learning should be
carried out every day. More than 95% of the participants
believed that in the regular phase of epidemic prevention and
control, individual defense measures such as wearing masks,
washing hands frequently, and reducing time spent outside of
the home should remain the focus. Most (90.1%) of the
participants expressed that they are very willing to be a

volunteer to support the anti-epidemic front.
3.5. Practice Related to COVID-19

Of the participants in this study, 60—64.1% reported that
they always wore a mask outside of the home, and washed
their hands before every meal and as soon as they got home.
Only about 30% of participants always learned. COVID-19’s
knowledge of epidemic prevention initiatively, and rarely
went out, except to go to work and buy necessities (Table 4).

Table 4. Responses of participants to questions on practices toward COVID-19.

@eion Never Occasiona Sometime Often Always
(n)% 1 (n)% s ()% (n)% (n)%

1. Every day I learn about the prevention and control of COVID-19 through TV or the Intenet 1 (0.3) 24 (7.6) 57 (18.2) 146 (46.5) 86(27.4)
2. I'seldom go out except to go to work and buy the necessities of life 46 (14.7) 67(21.3) 64(204) 40(12.7) 97 (30.9)
3. I wear a mask every time I go out 3 (1.0) 72.2) 11 (3.5) 92 (29.3) 201 (64.0)
4. 1 wash my hands every time before and after wearing a mask 4(1.3) 14 (4.5) 32(10.2)  117(37.2) 147 (46.8)
5. 1 wash my hands every time before meals 0 (0) 4(1.3) 11 (3.5) 112 (35.7) 187 (59.5)
6. Every time I cough or sneeze, I will cover it with my hand or tissue 2(0.7) 6(1.9) 24 (7.6) 99 (31.5) 183 (58.3)
7.1 wash my hands every time I cough or sneeze 5(1.6) 12 (3.8) 39(12.4) 93 (29.6) 165 (52.6)
8. Every time I go out and come back home, I wash my hands the for the first time 2 (0.6) 8 (2.6) 19 (6.1) 93 (29.6) 192 (61.1)
9. Every time I wash my hands, I wash my hands in accordance with the seven-step method 13 (4.1) 20(6.4) 57 (18.1) 96 (30.6) 128 (40.8)

3.6. Relationships of the KAP of COVID-19

There were pairwise correlations among knowledge,
attitude, and behavior, with coefficients of 0.221, 0.174, and
0.411, respectively. Each coefficient was statistically
significant (P<0.01).

4. Discussion

COVID-19 is a new virus that has spread rapidly to greatly
affected the socioeconomic environment worldwide. Each
epidemic has unique characteristics in terms of
developmental process and control measures. The evolution
process and prophylactic measures of all epidemic situations
have their own traits, and providing epidemic prevention
education is vital to curbing the spread [14]. Educational
information should be adjusted to account for changing
behavior patterns, which requires an understanding of the
KAP levels of the public toward COVID-19 at different
stages of epidemic prevention.

4.1. The Public’s Knowledge of Prevention and Control of
COVID-19

The participants had a moderate level of knowledge for the
prevention and control of COVID-19, which is lower than in
similar studies [15-17]. This is probably because those
studies were conducted in the early stages of the outbreak
where people paid more attention to the disease, or they had
different definitions of awareness rates than in our study.

Further analysis of the prevention and control knowledge
items revealed that the respondents have a high awareness
rate of the three core symptoms of COVID-19, its incubation
period, the three preventive measures, and cough etiquette.

Similar findings were reported in research surveys by Redd
et al. [3] and Geldsetzer et al. [11]. However, only 51% of
participants could recognize people who are more susceptible
to the COVID-19. 37.3% of participants were aware that
novel coronavirus is more likely to infect the elderly.
Similarly, Huifang et al. [18] and Hezima et al. [19] revealed
that some people also agreed with this, which needs to be
addressed since they may underestimate the risks and reduce
the implementation of preventive measures. Only 31.8% of
participants fully understood the transmission route of the
novel coronavirus. A study in Malaysia found that 56.9% of
the population did not know that the virus was transmitted
through droplets [16]. This might be because 87.6% of
participants were nonmedical personnel, who might find this
knowledge to be too technical and difficult to understand [18,
20, 21]. Easy-to-understand educational methods (e.g.,
animated video and live teaching) should be adopted to
increase the understanding of relevant knowledge.

In addition, 45.2% of participants had not learnt how to treat
used masks. A similar Iranian survey indicated that 36.2% of
respondents also did not know how to treat used masks [22].
As the epidemic enters the normalization stage of prevention
and control, the public will continue to wear masks and a large
number of masks will be discarded. Advising on disposal
methods of discarded masks has become a necessary task to
guide the public in avoiding secondary pollution.

A small proportion (27.8%) of participants in this study
believed that using Vedicilim, antiviral oral liquid, and
brackish water gargle could prevent novel coronavirus
infection. According to other similar studies, some people
believe that washing the nasal cavity with salt water and
eating garlic could prevent novel coronavirus infection [11,
23]. This shows that survey respondents had certain
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misunderstandings about protecting against COVID-19. This
may be due to more than half of the interviewees lacking the
education levels necessary to identify the correct epidemic
prevention knowledge. Incorrect information might lead to
indeterminacy and the public adopting the wrong preventive
actions [24].

These findings demonstrate that the lack of knowledge on
the prevention and control of the COVID-19 epidemic is
related to a lack of judgement about false information. This
highlights the importance of further strengthening the spread
of epidemic prevention knowledge, especially for areas with
low education. In addition, relevant health departments
should strengthen the supervision of network platforms to
clear and rectify rumors quickly, and assist the public in
acquiring correct knowledge, guiding them to strengthen
their sense of personal protection.

4.2. The Public’s Attitude and Practice of Prevention and
Control of COVID-19

The public had a positive attitude toward the prevention
and control of COVID-19. More than 95% of participants
believed that self-prevention measures should be taken. The
vast majority of participants expressed their willingness to
become an antiepidemic worker once the epidemic needs,
which reflected the antiepidemic stance among the general
public.

However, this study found that less than half of the
participants (48.7%) performed self-protection behaviors
well, which needs to be further improved. This study had
fewer participants (60—-64.1%) who would always implement
three basic preventive measures (wearing a mask when going
out, washing hands as soon as returning home, and going out
less frequently) compared with other similar studies [25, 26].

Public compliance decreased over time due to mental
exhaustion from epidemic information [27]. It is therefore
necessary to better understand and target the management of
the psychological states of the public at different stages of
epidemic prevention and control, in order to avoid public
fatigue from prevention and control.

Only 52.6% of participants reported that they always
washed their hands after coughing or sneezing. Handwashing
is not adopted by 44% of medical workers in Pakistan after
coughing/sneezing [28]. This may occur because people
believe that covering their faces with elbows or tissues when
coughing or sneezing could prevent pathogens from
contaminating their hands. Less than half of participants
wash their hands before and after wearing a mask and use the
seven-step handwashing method when doing so. In India,
44.6% of medical imaging students are unfamiliar with the
seven-step handwashing method [23]. These phenomena
confirm that the citizens have not mastered timing and
seven-step method of handwashing. The local hygiene
department should further the education system to improve
knowledge on hand hygiene. At this stage, we must continue
to enhance and implement public epidemic prevention,
consolidate and sustain previous achievements in epidemic
prevention.

4.3. Correlation Analysis of KAP for COVID-19 Prevention
and Control

The present study found that those with a higher COVID-19
knowledge score had a greater likelihood of a positive attitude
toward COVID-19 and preventive behavior, which is
consistent with the findings of previous studies [12]. Sari et al.
[29] showed that knowledge of and attitude toward COVID-19
were positively correlated. Peng et al. [21] indicated that the
attitude and behavior toward COVID-19 were positively
correlated. These results indicate that good knowledge of
COVID-19 could induce more favorable public responses to
the outbreak. Expanding knowledge on epidemic prevention
and increasing public faith in self-protection is vital to improve
protective behavior compliance.

5. Conclusion

The results of this study demonstrate that the public has
moderate-level knowledge about and prevention practices for
the epidemic situation. Further improving the level of public
epidemic prevention and control is necessary despite the
positive attitudes. While the participants had good basic
knowledge of the prevalence, knowledge on transmission and
drug treatment was lacking, and there were certain cognitive
misunderstandings. It is recommended that during the regular
prevention and control stage and the flu season, diversified
forms of education should be adopted based on the public’s
knowledge of epidemic prevention (using platforms such as
WeChat, QQ, small programs to push epidemic prevention,
animation videos, posters, and manuals) to help the public
better grasp the knowledge of epidemic prevention.
Education on knowledge shortcomings and blind spots,
especially the timing and seven-step method of handwashing,
should be strengthened so that the public implement accurate
epidemic prevention measures, and effectively prevent the
novel coronavirus by combating the threat of various
infectious diseases in fall and winter. The Global COVID-19
epidemic is not over yet, and public health education is still
an effective measure to prevent and control the spread of the
epidemic. This study shows that the level of knowledge,
attitude and behavior of the public is different in different
stages of epidemic prevention and control. Therefore, in the
next epidemic prevention work, public health departments
need to dynamically evaluate public knowledge, attitude and
practice, expand the sample volume of research, and provide
more COVID-19’s scientific protection suggestions and
measures. In order to formulate targeted and operable health
education plans and policies to further enhance the protective
ability of the public COVID-19.

6. Limitations

This study was subject to some limitations. The sample
was of insufficient size and was not random. The research
conclusions might be unreliable since a large proportion of
the participants were aged 18 to 49 years and of Han
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ethnicity, and the degree of risk varied markedly within the
study region. Therefore, future studies need to include
network survey samples that are more representative.
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