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Background: The coronavirus disease 2019 (COVID-19) outbreak has had a significant impact on public health and the socio-
economic system. While governments established community-wide containment measures to prevent further transmission, the number 
of patients continued to increase. For a better COVID-19 outbreak response, there is a need to better understand communities’ 
knowledge, attitudes and practices toward COVID-19.
Objective: Our main objective is to describe knowledge, attitudes, and practices toward COVID-19 in a population under commu-
nity-wide containment measures.
Participants and Setting: Eligible participants affected by community-wide containment measures living in southern Thailand were 
included. A convenience sampling strategy was used to include the participants.
Methods: A descriptive cross-sectional survey was used in this study. We developed an online self-administered Thai-language 
questionnaire that included the respondents’ demographic profiles and questions regarding their knowledge, attitudes, and practices 
toward COVID-19. Piloting the questionnaire was performed in a small sample at Walailak University, Nakhon Si Thammarat.
Results: In total, 717 subjects were included in this study. Regarding the knowledge and practice assessments, most respondents knew 
about COVID-19 by browsing websites. The respondents were confident in their knowledge, understood the situation causing the 
COVID-19 outbreak and knew how to prevent it. However, there were still misunderstandings. Regarding the attitude assessment, only 
56.4% (405/717) of the subjects scored greater than or equal to 80%.
Conclusion: COVID-19 misunderstandings render disease outbreaks more difficult to control. These misunderstandings may result 
from outdated or inaccurate online information. It is essential to gain knowledge from a reliable source for proper understanding.
Keywords: coronavirus disease 2019, COVID-19, knowledge, attitudes, practices, pandemic

Introduction
In December 2019, an outbreak of the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) responsible 
for coronavirus disease 2019 (COVID-19) occurred in Wuhan City, Hubei Province, China.1 In January 2020, the World 
Health Organization (WHO) declared the outbreak a public health emergency of international concern.2 The first 
officially confirmed COVID-19 patient in Thailand was reported on January 13, 2020.3 In March 2020, patients from 
among a cluster of patients with COVID-19 in Iran and Malaysia traveled to the southern provinces in Thailand, Nakhon 
Si Thammarat and Surat Thani (Walailak University is located between these two provinces) and were potentially 
exposed to numerous persons.4 As of July 17, 2020, there were 744 confirmed cases of COVID-19 distributed throughout 
southern Thailand (Figure 1).4

The current COVID-19 pandemic has affected people of all ages, including children, adults, and elderly individuals. 
COVID-19 can affect children, especially those under five years of age, in several ways. In addition to physical illness, 
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many young children’s mental, emotional, and social well-being have been affected. Trauma faced at this developmental 
stage may have long-term consequences across their lifespan.5 Among adults and elderly individuals, the risk of severe 
illness with COVID-19 (hospitalization, admission to the intensive care unit (ICU), intubation or mechanical ventilation, 
or death) increases with age; however, adults of any age with certain underlying medical conditions (eg, type 2 diabetes 
mellitus, obesity, heart failure, chronic kidney disease, etc.) are also at an increased risk of severe illness.6

Usually, outbreaks of deadly infectious diseases trigger considerable fear and anxiety among the public, especially 
when the death toll rapidly climbs. The COVID-19 outbreak has had a significant impact on public health and the 
socioeconomic system in many countries. Many resources (eg, funds, laboratory testing, and medical personnel) are 
needed to respond to the outbreak. Having recognized the risk of the COVID-19 outbreak, health authorities should be on 
alert and re-examine their capacity to manage an epidemic if such a mishap should recur in the future.7 Many 
governments established various control measures to prevent any further transmission and minimize the number of 
additional cases. The Thai government applied community-wide containment measures, including increased social 
distancing among community members, cancelling public gatherings, and implementing mandatory 14-day self- 
quarantine periods for individuals at risk of infection or those with COVID-19.

As a lesson from the past, quarantine measures have been used to control and eradicate the spread of infectious 
diseases, such as severe acute respiratory syndrome (SARS), with success. SARS was eventually controlled by inter-
rupting all human-to-human transmission, ie, prompt isolation of patients, strict enforcement of the quarantine of all 
contacts, and community-level quarantine.8 Although quarantine measures were effective against the SARS outbreak, 

Figure 1 Distribution of the COVID-19 outbreak in southern Thailand. A map of southern Thailand showing the location of confirmed COVID-19 cases. There were 744 
confirmed cases of COVID-19 in southern Thailand as of July 17, 2020. Source: Department of Disease Control (DDC), Ministry of Public Health (MOPH), Thailand.
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they were tarnished by the negative influences of socioeconomic issues, generalized fear, lack of understanding, 
posttraumatic stress disorder (PTSD), depression, discrimination, and rebellion.9–12

For a better COVID-19 outbreak response, there is a need to understand communities’ knowledge, attitudes, and practices 
toward COVID-19. The results of a previous study concerning severe respiratory tract infections due to viral pandemics other 
than COVID-19 suggested that extensive standardized educational health campaigns and assessment of prior knowledge are 
necessary for preventing disease outbreaks by improving public awareness.13–15 In addition, mitigating fear and discrimina-
tion directed toward persons infected with SARS can be important in controlling outbreaks.16

Therefore, our main objective is to describe the knowledge, attitudes, and practices toward COVID-19 in 
a population under community-wide containment measures, especially in southern Thailand, where our university 
is located. Our research findings may be essential for designing information, education, and communication materials 
and policy making. These are crucial components for responding to future pandemics and improving health outcomes.

Methods
Study Design
In brief, we conducted a descriptive cross-sectional survey of the population under community-wide containment 
measures in southern Thailand from May 1 to July 31, 2020. Due to social distancing measures during the COVID-19 
pandemic, we developed an online self-administered Thai-language questionnaire using Microsoft Forms® (see 
Appendix). The questionnaire included the respondents’ demographic profiles and questions regarding their knowledge, 
attitudes, and practices toward COVID-19. The question types consisted of Likert-type scale questions, short-answer 
questions (SAQs), and multiple-choice questions (MCQs). We designed the questions in the questionnaire based on 
a literature review1,17–20 and guidelines from the WHO,21 Department of Disease Control, Ministry of Public Health, 
Thailand (DDC-Thailand).4 The questionnaire was piloted to ensure the questionnaire’s validity and reliability using 
a small sample at Walailak University, Nakhon Si Thammarat.

Study Population and Sampling Strategy
The required sample size was calculated using Epi Info® software version 7.2.4.0, statistical software for epidemiology 
developed by the Centers for Disease Control and Prevention (CDC), based on an expected proportion of the population 
that knows about COVID-19 of 50%, an acceptable margin of error of 5%, and a confidence level of 95%. The results 
showed that 384 subjects were required for this study. People affected by community-wide containment measures living 
in southern Thailand were eligible participants enrolled in the study. A convenience sampling strategy was used to 
include the participants. Only participants who voluntarily consented to participate were given the questionnaire, and 
other participants were excluded from the study.

Questionnaire
The questionnaire consisted of the following three parts: 1) demographic data, 2) knowledge and practices assessment 
and 3) attitude questions. The demographic data included date of birth, gender, religion, province, type of community, 
education, occupation, salary, and number of people living in their house. For the knowledge and practices assessment, 
we used questions with multiple correct answers to allow the participants to choose more than one answer to assess their 
basic knowledge, practices, and preferred channels for receiving information related to COVID-19. Each selected answer 
was calculated as a percentage score and 95% confidence interval. To assess attitudes, we applied closed-ended items to 
assess people’s attitudes regarding COVID-19ʹs signs and symptoms, risk factors, mode of transmission, and prevention 
and control of the disease. There were ten Likert-type questions related to COVID-19 rated on a 3-point Likert scale 
(“Agree”, “Neither agree nor disagree”, and “Disagree”). The participants had to choose the answer that achieved the best 
possible fit with their agreement level to a particular statement. All answers were equally weighted; correct answers were 
scored as one (1), while incorrect answers and missing responses were scored as zero (0). The maximum score of the 
attitude assessment was 10. We confirmed the validity and reliability of the questionnaire, resulting in an item-objective 
congruence (IOC) index of 0.87 and Cronbach’s alpha reliability coefficient (α) of 0.809, respectively.
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Statistical Analysis
All statistical analyses were performed by using IBM® SPSS® Statistics version 22 for Windows®. The categorical 
variables are presented as frequencies and percentages, and the continuous variables are presented as averages and 
standard deviations. Confidence intervals are shown where appropriate. Statistical significance was accepted at a p value 
< 0.05.

Ethical Statement
Participation in this study was completely voluntary. Permission and informed consent were obtained from individual 
respondents before conducting the survey. Regarding online survey consent, the participants and minor participants had 
to click a “button” in a response indicating that they read the consent information and agreed to participate before being 
allowed to complete the online self-reporting questionnaire. In addition, parental informed consent was obtained for 
minor participants using valid signatures and returned to the researchers. Confidentiality and anonymity were maintained 
throughout the study. The Declaration of Helsinki was adequately addressed, and the study was approved by the Human 
Research Ethics Committee of Walailak University (certification ID number WU-EC-MD-0-179-63).

Results
General Characteristics of the Study Subjects
Between May 1 and July 31, 2020, in total, 717 subjects were included in this study. Four hundred eighty-four 
subjects were female (67.5%), and 233 subjects were male (32.5%). Most subjects were aged between 18 and 30 
years (49.2%), were Buddhists (68%), graduated with a bachelor’s degree (81%), were not working in healthcare 
jobs (55.6%), and lived in the urban community (58%). The other general baseline characteristics of the study 
subjects are described in detail in Table 1.

Table 1 Summary of the General Characteristics of the Study Subjects

Characteristic n Percent (%)

Total number of subjects (N) 717 100%

Gender
Male 233 32.5%
Female 484 67.5%

Age (year)
<18 8 1.1%
18–30 353 49.2%

31–40 180 25.1%

41–50 118 16.5%
51–60 41 5.7%

>60 17 2.4%

Religion
Buddhism 487 68%

Islam 222 31%

Christianity 4 0.5%
None 4 0.5%

Education
None 7 1%
Primary school 20 2.7%

High school 105 14.6%

Bachelor’s degree 580 81%
Higher than a bachelor’s degree 5 0.7%

(Continued)
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Knowledge Assessment of COVID-19
The details of the questionnaire responses to the COVID-19 knowledge assessment are shown in Table 2. More than half 
of the respondents knew that the most common early signs and symptoms of COVID-19 (based on the WHO21) were 
fever (94.1%), cough (80.7%), and tiredness (65.5%), while 6.4% and 3.3% thought that the early signs and symptoms 
were death and multiorgan failure, respectively. Regarding the mode of transmission, most respondents knew that the 
disease was transmitted by close contact with respiratory droplets (94.9% via saliva, 87.4% via snot, and 79.3% via 
sputum), and 95.4% knew that asymptomatic COVID-19 patients could spread coronavirus to others. Regarding people 
at risk of severe COVID-19 illness, most respondents knew that only older people (89.5%) and people with chronic 
medical conditions (79.9%) were at a higher risk of becoming seriously ill from COVID-19.

Practices Related to the Control and Prevention of COVID-19
Table 3 shows the results of the respondents’ practices related to the control and prevention of COVID-19. Almost all 
respondents knew about COVID-19 by browsing websites (87%) and watching television (72.2%). Most respondents 
understood the example in the questionnaire regarding the situation causing the COVID-19 outbreak and knew how to 
prevent it. Nevertheless, 2.6% thought that COVID-19 was transmitted by mosquito bites, and 5.4% thought it was 

Table 1 (Continued). 

Characteristic n Percent (%)

Occupation
Healthcare sector 318 44.4%

Other sectors 267 37.2%
None 132 18.4%

Salary
< 10,000 THB (319 USD) 249 34.7%
10,001 THB (319 USD)-20,000 THB (639 USD) 235 32.8%

20,001 THB (639 USD)-30,000 THB (959 USD) 82 11.4%

30,001 THB (959 USD)-40,000 THB (1278 USD) 60 8.4%
40,001 THB (1278 USD)-50,000 THB (1598 USD) 25 3.5%

>50,000 THB (1598 USD) 66 9.2%

*Thai Baht (THB) to United States dollar (USD) rate 
for July 17, 2020, 1 THB = 0.03197 USD

Province
Nakhon Si Thammarat 251 35%
Narathiwat 128 17.9%

Trang 78 10.9%

Phuket 69 9.6%
Krabi 40 5.6%

Surat Thani 38 5.3%

Songkhla 35 4.9%
Pattani 29 4%

Phang Nga 19 2.7%

Yala 16 2.2%
Satun 7 1%

Phatthalung 5 0.7%

Chumphon 1 0.1%
Ranong 1 0.1%

Type of residential environment
Urban 415 58%
Rural 302 42%

Note: *Indicates the Salary.
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transmitted by dogs. In total, 14.9% believed that the spread of COVID-19 could be prevented by using particular herbs, 
1.3% thought that amulets, talismans, or charms could prevent the spread of COVID-19, and 1.8% thought that only wind 
drying of the contaminated surface area was good enough to disinfect COVID-19.

Regarding the practice of self-quarantine, 69.9% of the respondents accepted that 14 days is appropriate for self- 
quarantine. Among the respondents who disagreed with the 14-day duration of self-quarantine, 26.8% said that only 
one day was adequate, 23.6% said three days were adequate, 17.1% said one week was adequate, and 11.1% said self- 

Table 2 Knowledge Assessment of COVID-19

Question Frequency (n/N) Percent (%) 95% 
Confidence 

Interval

What are the early signs and symptoms of 
COVID-19?

Fever 675/717 94.1% 92.4–95.8%

Cough 579/717 80.7% 77.8–83.6%

Tiredness 470/717 65.5% 62.0–69.0%
Sore throat 442/717 61.6% 58.0–65.2%

Runny nose 320/717 44.6% 40.9–48.2%
Myalgia 268/717 37.3% 33.8–40.9%

Diarrhea 137/717 19.1% 16.2–21.9%

Severe pneumonia 72/717 10.0% 7.8–12.2%
Vomiting 60/717 8.3% 6.3–10.3%

Death 46/717 6.4% 4.6–8.2%

Abdominal pain 44/717 6.1% 4.3–7.8%
Rash 29/717 4.0% 2.5–5.4%

Multiple organ failure 24/717 3.3% 2.0–4.6%

Arthralgia 19/717 2.6% 1.4–3.8%
Hepatitis 10/717 1.3% 0.5–2.2%

Bleeding in the gum 4/717 0.5% 0.0–1.1%

Bleeding tendency 3/717 0.4% 0.0–0.8%
Petechiae 3/717 0.4% 0.0–0.8%

How does COVID-19 spread?
Saliva 681/717 94.9% 93.3–96.5%
Snot 627/717 87.4% 85.0–89.8%

Sputum 569/717 79.3% 76.3–82.3%

Tears 286/717 39.8% 36.2–43.4%
Stool 194/717 27.0% 23.7–30.3%

Genital discharge 178/717 24.8% 21.6–27.9%

Urine 125/717 17.4% 14.6–20.2%
Blood 114/717 15.8% 13.2–18.5%

Breast milk 82/717 11.4% 9.1–13.7%

Asymptomatic COVID-19 patients can 
spread the disease to others.

Agree 684/717 95.4% 93.8–96.9%

Disagree 33/717 4.6% 3.0–6.1%
What are the risk groups for severe 
COVID-19?

Elderly people 642/717 89.5% 87.2–91.7%
People with a chronic medical condition 573/717 79.9% 76.9–82.8%

Children 166/717 23.1% 20.0–26.2%

Everyone has the same risk for severe COVID-19 89/717 12.4% 9.9–14.8%
Working-age people 55/717 7.6% 5.7–9.6%

Teenagers 17/717 2.3% 1.2–3.4%
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Table 3 Practices Related to the Control and Prevention of COVID-19

Question Frequency (n/N) Percent (%) 95% 
Confidence 

Interval

How do you know about COVID-19?
Browsing websites 624/717 87.0% 84.5–89.4%
Watching television 518/717 72.2% 68.9–75.5%

Hearing from health workers 320/717 44.6% 40.9–48.2%

Hearing through the grapevine 218/717 30.4% 27.0–33.7%
Listening to the radio 90/717 12.5% 10.1–14.9%

Which of the following situations can cause a COVID-19 outbreak?
Coughing in public without covering your mouth 713/717 99.4% 98.8–99.9%

Being at a place where there are many people 634/717 88.4% 86.0–90.7%

Eating at the same table with other people 620/717 86.4% 83.9–88.9%
Sharing personal items 616/717 85.9% 83.3–88.4%

Staying close together 580/717 80.8% 78.0–83.7%

Drinking from the same glass 580/717 80.8% 78.0–83.7%
Hugging other people 560/717 78.1% 75.0–81.1%

Touching escalator handrails 502/717 70.0% 66.6–73.3%

Speaking loudly 373/717 52.0% 48.3–55.6%
Sexual intercourse 320/717 44.6% 40.9%-48.2%

Playing with a dog 39/717 5.4% 3.7–7.1%

Mosquito bite 19/717 2.6% 1.4–3.8%
Which of the following situations can prevent a COVID-19 outbreak?

Washing hands with soap 698/717 97.3% 96.1–98.5%

Wearing a face mask 692/717 96.5% 95.1–97.8%
Using a personal utensil 667/717 93.0% 91.1–94.8%

Staying at home 611/717 85.2% 82.6–87.8%

Eating well-cooked food 578/717 80.6% 77.7–83.5%
Using herbs 107/717 14.9% 12.3–17.5%

Using an amulet, talisman, or charm 10/717 1.3% 0.5–2.2%

Which of the following methods can clean and disinfect the environment 
and surfaces in the context of COVID-19?

Application of 70% alcohol 670/717 93.4% 91.6–95.2%

Washing with soap 597/717 83.2% 80.5–86.0%
Application of heat, such as boiling, sun drying, etc. 572/717 79.7% 76.8–82.7%

Application of disinfectant 348/717 48.5% 44.8–52.2%

Wind drying 13/717 1.8% 0.8–2.7%
The 14-day self-quarantine is appropriate.

Agree 501/717 69.9% 66.5–73.2%

Disagree 216/717 30.1% 26.7–33.4%

If you think 14 days is not appropriate, how many days are appropriate 
for you?

1 day 58/216 26.8% 20.8–32.8%
3 days 51/216 23.6% 17.9–29.3%

7 days 37/216 17.1% 12.0–22.1%

0 days 24/216 11.1% 6.8–15.3%
20 days 13/216 6.0% 2.8–9.2%

10 days 11/216 5.1% 2.1–8.0%

30 days 7/216 3.2% 0.8–5.6%
2 days 6/216 2.8% 0.5–4.9%

4 days 6/216 2.8% 0.5–4.9%

6 days 1/216 0.5% 0.0–1.3%

(Continued)
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quarantine was unnecessary. Of all respondents answering questions about their practices during self-quarantine periods, 
86.7% regularly washed their hands with soap, 83.1% met other people by using the internet, 81.1% used a personal 
utensil, 77.2% wore face masks at home, 76.5% self-isolated at home, 67.9% avoided touching their face, and 64.2% 
routinely cleaned and disinfected high-touch surfaces to lower the chance of spreading COVID-19. Only 40.7% of the 
respondents closed the toilet lid before flushing, and 43.6% covered their mouth and nose with an elbow when lacking 
tissue paper while coughing or sneezing.

In total, 77.6% of the respondents reported that they knew the hotline number of the emergency medical service call 
center (1669), while only 25.9% said they knew the hotline number of the Department of Disease Control call center 
(1422). Regarding punishment, 91.9% of the respondents knew that a fine or mulct was the law’s consequence for not 
following the rules, but only 45% knew that a prison sentence was also a possible repercussion for noncompliance.

Attitudes Toward COVID-19
Regarding attitudes toward the COVID-19 pandemic, 25.2% believed that people were too concerned about COVID-19. 
The results showed that 84.2% of the respondents were confident in transferring knowledge about COVID-19 into 
practice, 55.2% thought they were at risk of COVID-19 infection, and 13.1% believed that COVID-19 could be treated 
with an alternative method in addition to conventional medicine. Regarding issues of stigmatization from their commu-
nity, 66.0% would welcome a cured patient back into their community, and 5.3% would keep the fact of having friends 

Table 3 (Continued). 

Question Frequency (n/N) Percent (%) 95% 
Confidence 

Interval

8 days 1/216 0.5% 0.0–1.3%
9 days 1/216 0.5% 0.0–1.3%

What should you do at home during self-quarantine?
Wash your hands with soap regularly 622/717 86.7% 84.2–89.2%
Meet with other people by using the internet 596/717 83.1% 80.3–85.8%

Use your utensil 582/717 81.1% 78.3–84.0%

Wear a face mask 554/717 77.2% 74.1–80.3%
Self-isolation 549/717 76.5% 73.4–79.6%

Bed rest 489/717 68.2% 64.7–71.6%

Avoid touching your face 487/717 67.9% 64.4–71.3%
Practice routine cleaning of frequently touched surfaces, such as doorknobs, 

computer keyboards, etc.

461/717 64.2% 60.7–67.8%

Cough or sneeze into your elbow, not your hands, if you do not have tissue 
paper.

313/717 43.6% 40.0–47.2%

Close the toilet lid before flushing 292/717 40.7% 37.1–44.3%

Sleep late 11/717 1.5% 0.6–2.4%
What hotline number should you call when you suspect someone in your 
neighborhood has COVID-19?

The emergency medical service call center, 1669 557/717 77.6% 74.6–80.7%
The Department of Disease Control call center, 1422 186/717 25.9% 22.7–29.1%

What are the consequences of violating the terms and conditions of the 
community-wide containment measures?

Fine 659/717 91.9% 89.9–93.9%

Imprisonment 323/717 45.0% 41.3–48.6%

None 57/717 7.9% 5.9–9.9%
Forfeiture of property 35/717 4.8% 3.3–6.4%

Death penalty 3/717 0.4% 0–0.8%
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infected with COVID-19 a secret. Regarding the community-wide containment measures, most respondents (91.9%) felt 
that they could complete a 14-day quarantine, but 3.3% thought that community-wide containment measures were 
unnecessary, 28.6% would live a regular life even against the government recommendation, and 2.2% were willing to 
travel internationally as shown in Table 4.

Overall, only 56.4% (405/717) of the subjects had scores greater than or equal to 80% (8 of 10) in the attitudes 
assessment toward COVID-19 (Figure 2).

Table 4 Attitudes Toward COVID-19

Question Frequency (n/N) Percent (%) 95% 
Confidence 

Interval

1. You have enough knowledge to protect yourself against COVID-19.
Agree 604/717 84.2% 81.5–86.9%

Neither agree nor disagree 98/717 13.7% 11.1–16.1%

Disagree 15/717 2.1% 1.0–3.1%
2. Today, people are far too concerned about COVID-19, even if there are 
more important things, such as the economy, freedom, etc.

Agree 181/717 25.2% 22.0–28.4%
Neither agree nor disagree 98/717 13.7% 11.1–16.1%

Disagree 438/717 61.1% 57.5–64.6%

3. You have a risk of getting COVID-19.
Agree 396/717 55.2% 51.5–58.8%

Neither agree nor disagree 166/717 23.2% 20.0–26.2%

Disagree 155/717 21.6% 18.5–24.6%
4. You will do the things you want to live a regular life, such as meeting 
with friends, even against the government recommendation.

Agree 205/717 28.6% 25.2–31.9%
Neither agree nor disagree 134/717 18.7% 15.8–21.5%

Disagree 378/717 52.7% 49.0–56.3%

5. You believe that there are alternative treatments for COVID-19, such 
as herbs, meditation, etc.

Agree 94/717 13.1% 10.6–15.5%

Neither agree nor disagree 132/717 18.4% 15.5–21.2%
Disagree 491/717 68.5% 65.0–71.8%

6. When someone close to you is infected with COVID-19, you will keep it 
quiet.

Agree 38/717 5.3% 3.6–6.9%

Neither agree nor disagree 56/717 7.8% 5.8–9.7%

Disagree 623/717 86.9% 84.4–89.3%
7. Traveling internationally during the COVID-19 outbreak is a good idea 
because airline tickets are cheap.

Agree 16/717 2.2% 1.1–3.3%
Neither agree nor disagree 29/717 4.0% 2.5–5.4%

Disagree 672/717 93.8% 91–95.5%

8. Community-wide containment measures are unnecessary because 
many people are already infected.

Agree 24/717 3.3% 2.0–4.6%

Neither agree nor disagree 41/717 5.7% 4.0–7.4%
Disagree 652/717 91.0% 88.8–93.0%

(Continued)
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Discussion
The COVID-19 pandemic has unleashed a massive global crisis in our lifetime. This crisis caused a large-scale change in 
social and human behavior, and although countries worldwide have responded with unprecedented action, the situation is 
far from over. While COVID-19 vaccine development is still ongoing, many governments established several measures 
to reduce the transmission of COVID-19. In Thailand, these efforts included announcements concerning preventive 
measures (eg, social distancing, regular hand washing, avoiding touching the face, wearing masks when visiting crowded 
places, and coughing only into a folded elbow or a tissue), active case surveillance, case investigation and contact 
tracing, and community-wide containment.4,22

Given this situation, conducting research during the pandemic was difficult due to the policies regarding infectious 
disease prevention, especially the social distancing policies. Therefore, conducting internet-based research was appro-
priate because it followed social distancing guidelines and considered the safety of both the participants and researchers. 
However, online studies have disadvantages in many aspects, such as sample bias, psychometric distortions, 

Table 4 (Continued). 

Question Frequency (n/N) Percent (%) 95% 
Confidence 

Interval

9. You can complete a 14-day quarantine if you have confirmed or are 
suspected of having COVID-19.

Agree 659/717 91.9% 89.9–93.9%

Neither agree nor disagree 36/717 5.0% 3.4–6.6%
Disagree 22/717 3.1% 1.8–4.3%

10. You are willing to buy things from the shop of a COVID-19 patient.
Agree 473/717 66.0% 62.4–69.4%
Neither agree nor disagree 145/717 20.2% 17.2–23.1%

Disagree 99/717 13.8% 11.2–16.3%

Figure 2 Distribution of attitude scores among the subjects. The total number of subjects (N) was 717. The number over the bar indicates the number of subjects.
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technophobia, and lower response rates.23 Our study results showed that most participants were working-age adults, 
received a middle-income salary range, and graduated with a bachelor’s degree. These data showing bias in the sample 
variance were predictable because most people with internet access opportunities in Thailand meet the characteristics 
mentioned above. However, the participants showed relatively similar proportions living in rural areas and urban areas 
and similar percentages earning a living by working in the healthcare sector (compared to nonhealthcare sector workers 
and unemployed individuals).

While our research data were being collected (May to July 2020), our results showed that most participants believed 
that the elderly and people with chronic medical conditions were at a high risk of severe illness. The respondents also 
believed that the presenting symptoms were limited to fever, cough, tiredness, and sore throat and that respiratory 
droplets (eg, saliva, knot, and sputum) were the only transmission routes. This belief was based on the available 
knowledge at that time. However, over time, the global experience of the COVID-19 pandemic was continually 
developing, and several new findings emerged. Many published studies updated these issues, including recognizing 
that children and adolescents were also at risk of severe illness, the temporary loss of smell was a new presenting 
symptom, and nonrespiratory body fluids could transmit the disease.

Regarding the update concerning people at an increased risk for severe disease, children and adolescents were at risk 
of severe illness similar to the elderly and people with chronic medical conditions. These new data were reported in late 
2020 as it was found that COVID-19 could have severe illness consequences in children and adolescents by causing 
conditions, such as multisystem inflammatory syndrome in children (MIS-C) and stroke in the young.24,25 Regarding 
updates concerning the transmission of SARS-CoV-2, new scientific evidence emerged showing other possible transmis-
sion routes via nonrespiratory body fluids from an infected person, including blood, urine, feces, sputum, tears, and 
semen, which could contain viable virus.26 Finally, the updates concerning the presenting symptoms of COVID-19 
showed that the temporary loss of smell or anosmia emerged as a presenting symptom during this pandemic.27 Because 
COVID-19 knowledge has been continuously changing and this study was conducted before some of these updates, we 
assume that the participants had sufficient background knowledge even if they did not consider the updated data. 
However, some participants still misunderstood that all persons infected with COVID-19 would suffer from severe 
illnesses, such as severe pneumonia, multiorgan failure, and even death.

Regarding COVID-19-related practices, the results showed that most participants learned about the disease by using 
the internet. The respondents understood the situations that can lead to a high risk of disease transmission and prevent it. 
The respondents also knew the financial penalties and potential jail time for noncompliance with government advice 
concerning COVID-19. However, some misunderstandings due to personal opinions and beliefs were also found in this 
study. For example, some participants believed that a mosquito bite can spread the disease, that herbs and talisman could 
cure the disease, and that contaminated surfaces can be disinfected only by drying. These findings may suggest that 
gathering information related to COVID-19 from the internet sometimes provides incorrect information, leading to 
misunderstandings and malpractices regarding COVID-19 prevention. In addition, although the results show that only 
44.6% of the participants obtained COVID-19 information from health workers, it is still important because many people 
in the community cannot access media sources, eg, the internet and television, to gain knowledge regarding COVID-19. 
Furthermore, the Thai context shows that “health workers” played a crucial role in educating the community during the 
pandemic.28 Therefore, strengthening the community network of health workers and encouraging on-site knowledge 
sharing by health workers are essential for preventing misunderstandings leading to incorrect practices.

Another interesting issue related to practices regarding COVID-19 was the 14-day self-quarantine period and contacts 
for emergency support and government services. Regarding the 14 days of self-quarantine, only 69.9% of the study 
participants thought that 14 days was an appropriate duration. This finding may reflect the problem that most participants 
did not understand the concept behind the 14-day quarantine, which was based on estimates of the upper bounds of the 
COVID-19 incubation period.29 Concerning contacts for emergency support and government services, the results showed 
that only 25.9% knew the Department of Disease Control’s hotline number (1422). This finding could be due to 
inadequate advertising and the choice of the wrong channels for establishing media publicity.

Regarding attitudes toward COVID-19, the results showed that most participants were confident in their COVID-19 
knowledge and their ability to care for themselves, but only 56.4% had high attitude scores. Many believed that COVID-19 
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has nothing to do with them and felt that they could return to everyday life, even against the government’s recommendation. 
Moreover, some respondents accused the government of overreacting to the coronavirus crisis. This finding may indicate 
that misunderstandings occur among people under community-wide containment measures and that the government’s 
education for their citizens alone is not enough. We suggest that education and social engagement from another part of 
society, such as the private sector and nongovernment organizations (NGOs), may fulfill citizens’ education needs.

Regarding stigma and discrimination issues, only 66% of the study participants accepted recovering patients back into 
society. This finding is consistent with a previous study showing that COVID-19 was still stigmatizing healthcare 
workers, COVID-19 patients, and survivors of this pandemic worldwide.30 This result may have been caused by the 
participants gaining knowledge from anonymous sources without a proper analysis, leading to misunderstandings and 
confusion. Finally, we believe that education from a reliable source is critical for stopping the spread of misinformation 
and minimizing stigma and discrimination.

In summary, our findings of the knowledge, attitudes, and practices of COVID-19 in our study’s participants did not 
differ from those of previous studies. For example, a study conducted in Malaysia, a country in southern Thailand, found 
that people have good knowledge, but attitudes and practices regarding COVID-19 remain problematic.31 Therefore, it is 
the duty of everyone from the government to all citizens to spread accurate and up-to-date information regarding the 
coronavirus pandemic. In addition, using only opinions concerning COVID-19 without supporting evidence can 
compromise the control of the pandemic because it causes misunderstandings, negative attitudes, and malpractice.

Limitations
Finally, several significant limitations need to be considered. First, the research relied on an online survey; thus, it was 
difficult to reach participants who did not have internet access. Therefore, only certain types of study participants were 
included, leading to a sample bias. The second limitation is that the research was conducted only in the southern part of 
Thailand, especially near Walailak University; therefore, the subjects may not represent the general population. Finally, 
the survey length was too long for the participants to complete. It was challenging to stay fully motivated while 
completing the questionnaire such that the respondents may have refused to continue cooperating in the research or 
made mistakes. Further studies are recommended.

Conclusion
COVID-19 is no longer a disease of elderly individuals and persons with underlying disease. This crisis can affect people 
of all ages and lead to a drastic loss of human life. Currently, COVID-19 information is widely shared globally because 
effective communication technology, especially the internet, is accessible. This technology has resulted in most 
participants having adequate knowledge, positive attitudes, and good practices against COVID-19. However, there 
were some misunderstandings among the participants, rendering disease outbreaks more difficult to control. These 
mistakes may result from outdated or inaccurate online information. It is essential to gain knowledge from a reliable 
source for proper understanding such that this information can be used to prevent, control, and provide an effective public 
health response to outbreaks of COVID-19.
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