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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has affected the health behaviors of
older adults. Thus, the factors predicting the COVID-19 preventive behaviors of older adults during
the COVID-19 outbreak should be examined. Therefore, this study aimed to assess the COVID-19
preventive behaviors of older adults and explore the factors predicting these. A cross-sectional study
was performed with 400 older adults who were selected using the cluster sampling technique. The
associations of all variables in preventing COVID-19 infection with COVID-19 preventive behaviors
were examined using stepwise multiple regression. The study results revealed that 70.8% of the
study participants had high levels of COVID-19 preventive behaviors. Among these, self-efficacy in
preventing COVID-19 infection (β = 0.224) showed the highest ability to predict COVID-19 preven-
tive behaviors, followed by COVID-19 response efficacy (β = 0.171), knowledge about COVID-19
(β = 0.110), and gender (β = −0.102). Older adults adopted protective behaviors at the beginning of
the COVID-19 pandemic. The predictors of these behaviors should be considered while designing and
developing appropriate COVID-19 preventive behavior interventions, aimed at inducing behavioral
modifications to reduce further infection with and spread of COVID-19.

Keywords: older adults; COVID-19; health behaviors; prevention; health promotion

1. Introduction

Coronavirus disease 2019 (COVID-19), which is caused by severe acute respiratory
syndrome coronavirus 2 [1], is a new communicable respiratory disease that was first
discovered in December 2019 in Wuhan, Hubei, China, and spread to the rest of the
world [2]. As of July 11, 2022 [2], there have been 552,504,626 confirmed cases of COVID-19
worldwide, and a total of 6,347,816 people (2.07%) have died from the disease. The United
States has had the highest number of COVID-19 infections and deaths, with a total of
65,178,846 infections and 1,593,940 deaths [3]. In Thailand, there have been 4,546,854
confirmed cases of COVID-19 and 30,859 deaths [4]. The COVID-19 pandemic continues
to threaten the health of people worldwide [5,6], as the highly communicable disease can
spread rapidly and infect large numbers of people [7,8].

COVID-19 outbreaks continue to occur in many areas of Thailand, with rising numbers
of infected patients, particularly among the older adult population [8,9]. A study conducted
among older adults concerning their practices for preventing COVID-19 found the highest
mean scores for mask wearing, eating, and personal beliefs [10], and the lowest mean scores
for behavior and handwashing [10]. Another study revealed that older adults had a good
to moderate preparedness level for COVID-19 preventive behaviors and control (76.5%),
while the proportion with poor COVID-19 preventive behaviors was 23.5%. Regarding
the older adults’ knowledge about COVID-19 prevention and control, it was found that
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the majority of them (78.4%) had poor knowledge, perhaps because 84.4% of them were
illiterate [11]. Good COVID-19 preventive behaviors and knowledge about COVID-19 are
important for every age group, but especially for older adults (60–69 years), who are at
greater risk of infection than younger people because many of them continue to perform
activities in person, travel to work, and meet people [12,13].

Despite the extensive efforts to contain the COVID-19 pandemic, the number of
older adults who have been infected with COVID-19 has increased exponentially in over
100 countries, resulting in millions of deaths globally. Older people are more likely to
develop severe COVID-19 than younger people [14]. In critical situations, older adults
may require hospital admission, critical care, or a ventilator to help them breathe [14].
Therefore, individual behavior has a substantial impact on disease prevention and control.
Regarding the COVID-19 pandemic, inadequate knowledge about COVID-19 can have
negative repercussions, whereas having adequate knowledge about COVID-19 can help
prevent infection and the further spread of the disease.

Self-efficacy refers to one’s belief and confidence in one’s ability to achieve behavioral
goals in a particular area [15]. According to Bandura et al. [15], individual cognition can
influence behavioral regulation, and self-efficacy (a cognitive factor) is a crucial psycho-
logical motivator for maintaining individual self-regulation and health behaviors. Thus,
we became interested in studying COVID-19 preventive behaviors based on the protec-
tion motivation theory [16] to develop a conceptual framework for promoting COVID-19
prevention among older people, emphasizing that older people must be aware of the fact
that improper practices will increase their COVID-19 risk. With appropriate awareness,
older people can improve their behaviors, become motivated to overcome barriers, and
accept preventive behaviors as part of their daily lives. Therefore, the aim of this study
was to investigate the COVID-19 preventive behaviors of older adults and the factors that
can predict COVID-19 preventive behaviors among older adults in Bangkok, Thailand,
using our findings to prepare health promotion guidelines for older people and help them
improve their preventive behavior capabilities in preparation for future health crises.

2. Materials and Methods
2.1. Study Design and Sampling

A cross-sectional predictive research design was employed. The Strengthening the
Reporting of Observational Studies in Epidemiology statement for cross-sectional studies
was used to report the conduct and findings of this study [17]. The data were collected
through self-report questionnaires distributed to older people in the Thung Phaya Thai and
Nuan Chan districts in Bangkok, Thailand. The sample size of the study was determined
based on Daniel’s [18] formula; thus, the anticipated sample size of the study was 400.
Cluster random sampling was used to recruit potential participants. The inclusion criteria
were (1) adults aged 60–69 years; (2) living in Bangkok, Thailand, during the COVID-19
pandemic; (3) no history of cognitive dysfunction, Alzheimer’s disease, or psychiatric
illness; and (4) able to communicate in the Thai language. Those who felt uncomfortable or
had any health-related symptoms (e.g., dyspnea, dizziness) and were unable to participate
in the study for other reasons were excluded from the study. We collected the study
data from 400 older adults in Bangkok Metropolitan, Thailand, using a self-reported
questionnaire distributed from 14 November to 14 December 2021.

2.2. Research Instruments

Seven questionnaires, one each on knowledge about COVID-19, perceived COVID-19
risk, perceived COVID-19 severity, COVID-19 response efficacy, self-efficacy in preventing
COVID-19 infection, and COVID-19 preventive behaviors, were developed by the principal
investigator (PI) based on a literature review and were used for data collection in this
study. The contents of all the questionnaires were validated by a public health expert,
a professional nurse, and a gerontologist. All the questionnaires were then tested for
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reliability in 35 older adults with characteristics, such as those in the main study population,
to confirm the reliability of the questionnaires before collecting data in this study.

2.3. Knowledge about COVID-19

The questionnaire on knowledge about COVID-19 consisted of 15 items, each falling
under one of the following four subscales: (1) disease cause; (2) signs and symptoms;
(3) incubation period; and (4) transmission route. It used rating scales from 1 to 0, where
a score of 1 is given to the correct answer and 0 to the incorrect answer. The total score
ranged from 0 to 15, and mean scores were categorized into three levels according to
Bloom [19]—low level (15–59), moderate level (60–79), and high level (80–100)—with
a higher score indicating greater knowledge about COVID-19. The questionnaire was
analyzed for internal consistency reliability using the Kuder–Richardson method, and it
obtained a score of 0.76, which is considered to represent a reasonable level of internal
consistency reliability.

2.4. Perceived COVID-19 Risk

The questionnaire on perceived COVID-19 risk consisted of eight items, each rated on a
5-point scale, with: 1 = “strongly disagree” and 5 = “strongly agree.” The total score ranged
from 840, and mean scores were categorized into three levels according to Bloom [19]—
low level (15–59), moderate level (60–79), and high level (80–100)—with a higher score
indicating a higher perceived COVID-19 risk. The content validity index (CVI) of perceived
COVID-19 risk was 0.87. The Cronbach’s alpha coefficient of the questionnaire was 0.75,
indicating good internal consistency reliability.

2.5. Perceived COVID-19 Severity

The questionnaire on perceived COVID-19 severity consisted of nine items, each rated
based on a 5-point scale: 1 = “strongly disagree” and 5 = “strongly agree.” The total score
ranged from 9 to 45, and mean scores were categorized into three levels according to
Bloom [19]: low level (15–59), moderate level (60–79), and high level (80–100), with a higher
score indicating higher perceived COVID-19 severity. The CVI of perceived COVID-19
severity was 0.88. The Cronbach’s alpha coefficient of the questionnaire was 0.74, indicating
good internal consistency reliability.

2.6. COVID-19 Response Efficacy

The questionnaire on COVID-19 response efficacy consisted of nine items, each rated
based on a 5-point scale: 1 = “strongly disagree” and 5 = “strongly agree.” The total score
ranged from 9 to 45, and mean scores were categorized into three levels according to
Bloom [19]—low level (15–59), moderate level (60–79), and high level (80–100)—with a
higher score indicating higher COVID-19 response efficacy. The CVI of COVID-19 response
efficacy was 0.77. The Cronbach’s alpha coefficient of the questionnaire was 0.81, indicating
good internal consistency reliability.

2.7. Self-Efficacy in Preventing COVID-19 Infection

The questionnaire on self-efficacy in preventing COVID-19 infection consisted of nine
items, each rated based on a 5-point scale: 1 = “strongly disagree” and 5 = “strongly agree.”
The total score ranged from 9 to 45, and mean scores were categorized into three levels
according to Bloom [19]—low level (15–59), moderate level (60–79), and high level (80–100)—
with a higher score indicating higher self-efficacy in preventing COVID-19 infection. The
CVI of self-efficacy in preventing COVID-19 infection was 0.88. The Cronbach’s alpha
coefficient of the questionnaire was 0.84, indicating good internal consistency reliability.

2.8. COVID-19 Preventive Behaviors

The questionnaire on COVID-19 preventive behaviors consisted of 15 items, each
falling under one of the following three subscales: (1) strength-building behaviors;
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(2) compliance with DMHTT measures (D = distancing; M = mask wearing; H = handwash-
ing; T = testing (measuring the temperature and getting tested for COVID-19); and T = Thai
Cha Na application check, which allows users to register themselves while approaching
areas, places, or buildings at risk of COVID-19 infection, access to personal travel infor-
mation; and (3) screening and vaccinations. Each item was rated based on a 5-point scale:
1 = “not practiced” and 5 = “practiced often”. The total score ranged from 15 to 75, and
mean scores were categorized into three levels according to Bloom [19]—low level (15–59),
moderate level (60–79), and high level (80–100)—with a higher score indicating higher
COVID-19 preventive behaviors in preventing COVID-19 infection. The CVI of COVID-19
preventive behaviors in preventing COVID-19 infection was 0.93. The Cronbach’s alpha
coefficient of the questionnaire was 0.79, indicating good internal consistency reliability.

2.9. Sociodemographic Variables

The general questions were developed by the PI and numbered eight in all: demo-
graphic characteristics (sex, age, education level, marital status, occupation, income), family
structure, and chronic illnesses.

2.10. Statistical Analysis

The data were analyzed using the IBM® SPSS® 25.0 software (IBM: Armonk, NY,
USA). Descriptive statistics were used to analyze the participants’ sociodemographic data.
The associations of age, income, knowledge about COVID-19, perceived COVID-19 risk,
perceived COVID-19 severity, COVID-19 response efficacy, and self-efficacy in preventing
COVID-19 infection with COVID-19 preventive behaviors were examined using Pearson’s
product-moment correlation coefficient. We used multiple regression analysis to determine
the ability of each variable to predict the COVID-19 preventive behaviors of the older adults
in the study. All the assumptions of multivariate normality were met. All analyses were
performed with a significance level α = 0.05.

3. Results
3.1. Characteristics of the Participants

The questionnaire was distributed among 400 older adults (response rate of 100%).
Of the 400 participants in the current study, 57.0% (n = 227) were female, 252 (63.0%)
were aged 60–64 years, 45.0% (n = 180) completed the primary education level, and 24.3%
(n = 97) completed the secondary school level. Most of the participants (61.8%; n = 247)
were currently married. Regarding occupation, most of the participants (33.5%; n = 194)
were vendors/private business owners, and 30.7% (n = 123) were employees, while 7.25%
(n = 29) were retired. The incomes were generally uniformly spread between 143 US dollars
and 286 US dollars per month (47.5%; n = 190). Most of the participants (61.8%; n = 247)
were living with their nuclear families, while 23.0% (n = 92) were living with their extended
families. Most reported having chronic illnesses (62.5%; n = 250), while 37.5% (n = 150)
reported having no chronic illnesses.

3.2. Knowledge about COVID-19

As shown in Table 1, most of the participants (88.3%; n = 353) had a high level of
knowledge about COVID-19, followed by a moderate level of knowledge (11.7).
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Table 1. Knowledge about COVID-19, protection motivation, and COVID-19 preventive behaviors of
the study participants.

Factor Number Percentage

Knowledge about COVID-19
Low 0 0.0
Moderate 47 11.7
High 353 88.3

Perceived COVID-19 risk
Low 0 0.0
Moderate 74 18.5
High 326 51.5

Perceived COVID-19 severity
Low 0 0.0
Moderate 45 11.2
High 355 88.8

COVID-19 response efficacy 0 0.0
Low 0 0.0
Moderate 143 35.8
High 257 64.2

Self-efficacy in preventing
COVID-19 infection

Low 2 0.4
Moderate 163 40.8
High 235 58.8

Overall COVID-19 preventive
behaviors

Low 0 0.0
Moderate 117 29.2
High 283 70.8

Strength-building behaviors
Low 43 10.8
Moderate 163 40.8
High 194 48.4

Compliance with DMHTT
measures

Low 0 0.0
Moderate 56 14.0
High 344 86.0

Screening and vaccinations
Low 1 0.3
Moderate 15 3.7
High 384 96.0

Factor correlations with COVID-19 preventive behaviors.

3.3. Characteristics of Protection Motivation

As shown in Table 1, of the 400 participants in the current study, 81.5% (n = 326) had a
high level of overall perceived COVID-19 risk, 18.5% (n = 74) had a moderate level; 88.8%
(n = 355) had a high level of overall perceived COVID-19 severity, 11.2% (n = 45) had a
moderate level; 64.2% (n = 257) had a high level of overall COVID-19 response efficacy, and
35.8% (n = 143) had a moderate level; 58.8% (n = 235) had a high level of self-efficacy in
preventing COVID-19 infection, 40.8% (n = 163) had a moderate level, and 0.4% (n = 2) had
a low level.

3.4. COVID-19 Preventive Behavior Level

As shown in Table 1, most of the study participants had a high level of overall
COVID-19 preventive behaviors (70.8%). When preventive behaviors in separate areas
were considered, most of the older adults in the current study were found to have a high
level of strength-building behaviors (48.4%), followed by a moderate level (40.8%) and
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a low level (10.8%). In the area of compliance with the DMHTT measures, most of the
participants had high compliance (86.0%), followed by moderate compliance (14.0%). Most
of the participants had high compliance in screening and vaccinations (96.0%), followed by
moderate compliance (3.7%) and low compliance (0.3%).

As shown in Table 2, knowledge about COVID-19, perceived COVID-19 risk, perceived
COVID-19 severity, COVID-19 response efficacy, and self-efficacy in preventing COVID-19
infection were found to be correlated with the COVID-19 preventive behaviors of the study
participants (p < 0.05). Age and income were found to be uncorrelated (p > 0.05).

Table 2. Factor correlations with COVID-19 preventive behaviors.

Variable Coefficient Correlation (r) p-Value

Age 0.012 0.81
Income −0.031 0.53

Knowledge about COVID-19 0.107 0.03
Perceived COVID-19 risk 0.104 0.03

Perceived COVID-19 severity 0.171 <0.001
COVID-19 response efficacy 0.312 <0.001

Self-efficacy in preventing COVID-19 infection 0.340 <0.001
Influence of COVID-19 response efficacy, self-efficacy in preventing COVID-19 infection, knowledge about
COVID-19, and gender on COVID-19 preventive behaviors.

The factors that could predict COVID-19 preventive behaviors were analyzed in the
current study through stepwise multiple regression. It was found that COVID-19 response
efficacy, self-efficacy in preventing COVID-19 infection, knowledge about COVID-19, and
gender could predict the COVID-19 preventive behaviors of older adults in Bangkok, Thai-
land, accounting for approximately 14.3% of the variance in such COVID-19 preventive
behaviors. As shown in Table 3, among the four aforementioned factors, self-efficacy in
preventing COVID-19 infection had the highest influence on the COVID-19 preventive
behaviors of the study participants (β = 0.224), followed by COVID-19 response efficacy
(β = 0.171), knowledge about COVID-19 (β = 0.110), and gender
(β = −0.102).

Table 3. Results of the stepwise multiple regression analysis of the factors with an influence on and
ability to predict the COVID-19 preventive behaviors of the study participants.

Variable B Beta t p-Value

Self-efficacy in preventing COVID-19 infection 0.203 0.224 3.731 <0.001
COVID-19 response efficacy 0.163 0.171 2.852 <0.05
Knowledge about COVID-19 0.155 0.110 2.237 0.01
Gender (female vs. male *) −0.093 −0.102 −2.186 0.02

Note: * reference group.

4. Discussion

In the current study, we focused on older adults (60–69 years) because many of them
continue to perform activities in person, travel for work, and socialize with others; therefore,
they should be aware of COVID-19. It was found in this study that the average incomes of
participants ranged from 143 US dollars to 286 US dollars per month, which is lower than
the mean income in Thailand [20]. This is because the participants of this study were older
adults, and only 30.7% of participants were employees, while 7.25% were retired. We also
found that 61.8% of the participants lived with their nuclear families, while 23.0% lived
with their extended families. This could be because the structure of family in Thailand has
changed from extended to nuclear family (living alone), which might impact the social
support available to assist in self-care [21], especially in older adults.

We found that most of the study participants had a high-level of overall COVID-19
preventive behaviors (70.8%). This can be attributed to the campaigns for the adoption of
self-protection behaviors against COVID-19, and the dissemination of the guidelines of the
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government measures against COVID-19 in Thailand, which were practiced by older adults
until the measures became habitual practices in their daily lives [9,13]. In addition, the
emphasis placed on disease severity and the effects of COVID-19 infection on one’s health
and life, encouraged older adults to adopt appropriate disease prevention behaviors [22,23].
When COVID-19 preventive behaviors were considered separately, those in screening and
vaccinations were found to be the highest (96.0%). This was because older people had
to comply with the Ministry of Public Health measures, and the Thai government had
policies regarding the provision of vaccines for every person in Thailand free of charge,
based on human rights, ethics, equality, and consent [9]. Furthermore, vaccinations were
an important tool in managing COVID-19, including reducing the cases of severe illness
and death, as evidenced by the fact that 76.0% of the study participants had been injected
with a COVID-19 vaccine, and that 73.8% intended to be vaccinated against COVID-19
when notified by the public health officials in the places where they were registered. Most
of the participants (86.0%) had high compliance with the DMHTT measures, complying
with such measures regularly and accepting disease prevention practices as part of their
daily lives [24,25].

We also found that the factors associated with COVID-19 preventive behaviors were
gender, knowledge about COVID-19, perceived COVID-19 risk, perceived COVID-19 sever-
ity, COVID-19 response efficacy, and self-efficacy in preventing COVID-19 infection. These
findings are important for developing guidelines to effectively combat COVID-19. Self-
efficacy in preventing COVID-19 infection, COVID-19 response efficacy, knowledge about
COVID-19, and gender were able to predict COVID-19 preventive behaviors, accounting for
approximately 14.3% of the variance therein. Self-efficacy in preventing COVID-19 infection
showed the strongest influence on the study participants’ COVID-19 preventive behaviors.
Most of the participants (57.8%) believed that people should always wear a mask when in
a public place, and 49.8% believed that maintaining a distance of 1–2 m from others could
reduce infections and the spread of COVID-19. The results of our study are consistent with
those of previous studies in which perceived self-efficacy in preventing COVID-19 infection
was found to be the factor with the greatest influence on behaviors that could prevent
COVID-19 infection among older adults [8,26]. In addition, previous researchers found
that perceived self-efficacy in preventing COVID-19 infection was significantly positively
correlated with COVID-19 preventive behaviors [27,28].

Our study also revealed that COVID-19 response efficacy has a great influence on
the COVID-19 preventive behaviors of older adults. We found that the older adults in the
current study had a high level of COVID-19 response efficacy, with 56.8% of them believing
that frequently washing their hands with soap or alcohol gel could prevent COVID-19
infection, and 54.3% believing that screening would help identify infected individuals,
that infected people should be isolated from non-infected ones to prevent the spread of
COVID-19, and to provide appropriate care for the former. In addition, previous studies
found that the effectiveness of COVID-19 responses was significantly positively correlated
with COVID-19 preventive behaviors [29,30].

Another factor that was found to influence the COVID-19 preventive behaviors of
the older adults in the current study was knowledge about COVID-19. We found that the
older adults in the current study had a high level of knowledge about COVID-19. Good
preventive behaviors are likely to be influenced by older adults’ knowledge about and
attitudes toward COVID-19 [9]. Thus, knowledge about COVID-19, especially among
older adults, is essential in battling the COVID-19 pandemic [11,31]. Previous studies have
also found that knowledge about COVID-19 was positively correlated with COVID-19
preventive behaviors [13,32].

Gender was also found to influence the COVID-19 preventive behaviors of the older
adults in the current study. We found that the females in the current study had high-levels
of COVID-19 preventive behaviors. The results of our study are consistent with those
of previous studies in which the male and female participants were found to have had
significantly different preventive behaviors [33,34]. This is also consistent with previous
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studies [29,35], including two studies conducted in Israel and Iran where most of the female
participants were found to have had higher levels of preventive behaviors than the male
participants. Interestingly, protective motivations, perceived COVID-19 risk, and perceived
COVID-19 severity were not able to predict the COVID-19 preventive behaviors of the
older adults in the current study. The results of the study suggest that the protection
motivation theory provides an appropriate theoretical framework and useful insights for
better understanding people’s motivations for adopting behavioral modifications during
the current pandemic. The results of our study and its inconsistency with national survey
studies in the United States found that perceived COVID-19 risk, and perceived COVID-19
severity, were associated with COVID-19 preventive behaviors [36,37]. However, we believe
that the protection motivation theory provides an appropriate theoretical framework and
useful insights for better understanding people’s motivations for adopting behavioral
modifications [38] during the current pandemic. However, these cross-sectional data do not
allow us to draw a causal conclusion; future research is required to confirm our findings in
other multiple variables or factors (e.g., health literacy, resilience, emotions) with larger
sample sizes.

The current study has some limitations that should be addressed in future studies.
First, as the current study used a cross-sectional survey, conclusions based on its findings
may not be as definitive as those based on the findings of an experimental or quasi-
experimental study. Second, we used questionnaires by self-assessed behavior with good
content validity to assess COVID-19 preventive behaviors of older adults; all questionnaires
were completed anonymously, but social desirability and potentially biased ratings of
self-assessed behavior cannot be ruled out. Future studies should use other approaches to
describe this phenomenon and it is important to consider reducing potential bias. Third,
our findings may not be generalizable to other settings because they were based on a single
province of Thailand. Fourth, convenience sampling was used in the current study, and
all the participants gave their consent to participate in the study, which could indicate
selection bias. Fifth, all the participants could somehow communicate in Thai. Therefore, it
may not be possible to apply the findings of this study to those who cannot communicate
in Thai. Finally, we examined factors associated with COVID-19 preventive behaviors
of older people aged 60–69; however, having a cognitive impairment may have affected
our findings, which introduces potential bias. Therefore, future studies should screen for
cognitive impairment in older adults that may influence their health outcomes.

5. Conclusions

The results of the current study indicate that higher self-efficacy in preventing COVID-19
infection, higher COVID-19 response efficacy, and higher knowledge about COVID-19 were
related to higher COVID-19 preventive behaviors. We also found that females are related to
higher COVID-19 preventive behaviors of the older adults in Bangkok, Thailand. The present
findings may be applied to policymaking to establish appropriate interventions for promoting
good COVID-19 preventive behaviors to prevent further COVID-19 infection and spread,
particularly among older people. However, other research methods and more predictors need
to be observed in future research.

Author Contributions: Conceptualization, C.U., S.N., P.T. and K.Y.; methodology, C.U. and S.N.;
software, S.N. and W.S.; validation, C.U., S.N., P.T. and K.Y.; formal analysis, S.N. and W.S.; writing—
original draft preparation, C.U., S.N., P.T. and K.Y.; writing—review and editing, S.N. and W.S. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethical Committee Review Board of the Faculty of
Public Health in Mahidol University (MUPH 2021-101, dated 6 October 2021).

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



Int. J. Environ. Res. Public Health 2022, 19, 10361 9 of 10

Data Availability Statement: The datasets generated during and/or analyzed, and questionnaires
during the current study are available from the corresponding author upon reasonable request.

Acknowledgments: The authors thank the participants of the study for their valuable contributions.
This study was partially funded for publication by Faculty of Public Health, Mahidol University,
Bangkok, Thailand.

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

References
1. Tran, B.X.; Dang, A.K.; Thai, P.K.; Le, H.T.; Le, X.T.; Do, T.T.; Nguyen, T.H.; Pham, H.Q.; Phan, H.T.; Vu, G.T.; et al. Coverage of

Health Information by Different Sources in Communities: Implication for COVID-19 Epidemic Response. Int. J. Environ. Res.
Public Health 2020, 17, 3577. [CrossRef] [PubMed]

2. Chams, N.; Chams, S.; Badran, R.; Shams, A.; Araji, A.; Raad, M.; Mukhopadhyay, S.; Stroberg, E.; Duval, E.J.; Barton, L.M.; et al.
COVID-19: A Multidisciplinary Review. Front. Public Health 2020, 8, 383. [CrossRef] [PubMed]

3. World Health Organization. Coronavirus Disease (COVID-19) Situation Dashboard. Available online: https://covid19.who.int/
(accessed on 11 July 2022).

4. World Health Organization. Coronavirus Disease (COVID-19) Situation Dashboard in Thailand. Available online: https:
//covid19.who.int/region/searo/country/th (accessed on 11 July 2022).

5. Wu, Z.; McGoogan, J.M. Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak
in China: Summary of a Report of 72,314 Cases From the Chinese Center for Disease Control and Prevention. JAMA 2020, 323,
1239–1242. [CrossRef] [PubMed]

6. Widjaja, G.; Turki Jalil, A.; Sulaiman Rahman, H.; Abdelbasset, W.K.; Bokov, D.O.; Suksatan, W.; Ghaebi, M.; Marofi, F.; Gholizadeh
Navashenaq, J.; Jadidi-Niaragh, F.; et al. Humoral immune mechanisms involved in protective and pathological immunity during
COVID-19. Hum. Immunol. 2021, 82, 733–745. [CrossRef] [PubMed]

7. Koontalay, A.; Suksatan, W.; Prabsangob, K.; Sadang, J.M. Healthcare Workers’ Burdens During the COVID-19 Pandemic: A
Qualitative Systematic Review. J. Multidiscip. Healthc. 2021, 14, 3015–3025. [CrossRef]

8. Posai, V.; Suksatan, W.; Choompunuch, B.; Koontalay, A.; Ounprasertsuk, J.; Sadang, J.M. Assessment of the Health-Promoting
Behaviors of Hospitalized Patients with Non-Communicable Diseases During the Second Wave of COVID-19. J. Multidiscip.
Healthc. 2021, 14, 2185–2194. [CrossRef]

9. Yodmai, K.; Pechrapa, K.; Kittipichai, W.; Charupoonpol, P.; Suksatan, W. Factors Associated with Good COVID-19 Preventive
Behaviors Among Older Adults in Urban Communities in Thailand. J. Prim. Care Community Health 2021, 12, 21501327211036251.
[CrossRef]

10. Chomeya, R.; Phansri, G. New corona virus (COVID-19) disease prevention behaviors awareness: Comparison between ages. J.
Humanit. Soc. Sci. Mahasarakham Univ. 2020, 39, 72–82.

11. Peeradone, S.; Tawatchai, A.; Ratipark, T.; Fartima, Y.; Siriyaporn, K.; Siwarak, K.; Pilasinee, W.; Asamaphon, W.; Panupong, U.
Knowledge, attitudes and preparedness to respond to COVID-19 among the border population of northern Thailand in the early
period of the pandemic: A crosssectional study. WHO South-East Asia J. Public Health 2020, 9, 118–125.

12. Sadang, J.M.; Palompon, D.R.; Suksatan, W. Older Adults’ Experiences and Adaptation Strategies during the Midst of COVID-19
Crisis: A Qualitative Instrumental Case Study. Ann. Geriatr. Med. Res. 2021, 25, 113–121. [CrossRef]

13. Pechrapa, K.; Yodmai, K.; Kittipichai, W.; Charupoonpol, P.; Suksatan, W. Health Literacy among Older Adults during COVID-19
Pandemic: A Cross-Sectional Study in an Urban Community in Thailand. Ann. Geriatr. Med. Res. 2021, 25, 309–317. [CrossRef]
[PubMed]

14. Centers for Disease Control and Prevention. COVID-19 Recommendations for Older Adults. Available online: https://www.cdc.
gov/aging/covid19/covid19-older-adults.html (accessed on 11 July 2022).

15. Bandura, A.; Freeman, W.H.; Lightsey, R. Self-Efficacy: The Exercise of Control. J. Cogn. Psychother. 1999, 13, 158–166. [CrossRef]
16. Rogers, R.W. A Protection Motivation Theory of Fear Appeals and Attitude Change1. J. Psychol. 1975, 91, 93–114. [CrossRef]

[PubMed]
17. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies. Ann. Intern. Med.
2007, 147, 573–577. [CrossRef]

18. Daniel, W.W. Biostatistics: Basic Concepts and Methodology for the Health Sciences; John Wiley & Sons: Hoboken, NJ, USA, 2010.
19. Bloom, B.S. Learning for Mastery. Instruction and Curriculum; Evaluation Comment UCLA-CSIEP: Los Angeles, CA, USA,

1968; pp. 1–12.
20. National Statistical Office of Thailand. Summary Survey of Household Socio-Economic Conditions in the First 6 Months of 2021.

Available online: http://www.nso.go.th/sites/2014en/Survey/social/household/household/2021/pocketbookSES_64.pdf
(accessed on 10 August 2022).

21. Tankumpuan, T.; Sindhu, S.; Perrin, N.; Commodore-Mensah, Y.; Budhathoki, C.; Padula, W.; Himmelfarb, C.D.; Davidson, P.M.
A Multi-Site Thailand Heart Failure Snapshot Study. Heart Lung Circ. 2022, 31, 85–94. [CrossRef]

http://doi.org/10.3390/ijerph17103577
http://www.ncbi.nlm.nih.gov/pubmed/32443712
http://doi.org/10.3389/fpubh.2020.00383
http://www.ncbi.nlm.nih.gov/pubmed/32850602
https://covid19.who.int/
https://covid19.who.int/region/searo/country/th
https://covid19.who.int/region/searo/country/th
http://doi.org/10.1001/jama.2020.2648
http://www.ncbi.nlm.nih.gov/pubmed/32091533
http://doi.org/10.1016/j.humimm.2021.06.011
http://www.ncbi.nlm.nih.gov/pubmed/34229864
http://doi.org/10.2147/JMDH.S330041
http://doi.org/10.2147/JMDH.S329344
http://doi.org/10.1177/21501327211036251
http://doi.org/10.4235/agmr.21.0051
http://doi.org/10.4235/agmr.21.0090
http://www.ncbi.nlm.nih.gov/pubmed/34735760
https://www.cdc.gov/aging/covid19/covid19-older-adults.html
https://www.cdc.gov/aging/covid19/covid19-older-adults.html
http://doi.org/10.1891/0889-8391.13.2.158
http://doi.org/10.1080/00223980.1975.9915803
http://www.ncbi.nlm.nih.gov/pubmed/28136248
http://doi.org/10.7326/0003-4819-147-8-200710160-00010
http://www.nso.go.th/sites/2014en/Survey/social/household/household/2021/pocketbookSES_64.pdf
http://doi.org/10.1016/j.hlc.2021.07.010


Int. J. Environ. Res. Public Health 2022, 19, 10361 10 of 10

22. Liang, W.; Duan, Y.; Shang, B.; Hu, C.; Baker, J.S.; Lin, Z.; He, J.; Wang, Y. Precautionary Behavior and Depression in Older Adults
during the COVID-19 Pandemic: An Online Cross-Sectional Study in Hubei, China. Int. J. Environ. Res. Public Health 2021, 18, 1853.
[CrossRef]

23. Kuo, Y.J.; Chen, Y.P.; Wang, H.W.; Liu, C.H.; Strong, C.; Saffari, M.; Ko, N.Y.; Lin, C.Y.; Griffiths, M.D. Community Outbreak
Moderates the Association Between COVID-19-Related Behaviors and COVID-19 Fear Among Older People: A One-Year
Longitudinal Study in Taiwan. Front. Med. 2021, 8, 756985. [CrossRef]

24. Takalay, S.; Ngo-Giang-Huong, N.; Kongnim, W.; Mongkolwat, P.; Phoseng, P.; Wangsaeng, N.; Hongjaisee, S.; Butr-Indr, B.;
Tragoolpua, K.; Jourdain, G.; et al. Prevalences of SARS-CoV-2 RNA and anti-SARS-CoV-2 among at-risk populations in Chiang
Mai and Lamphun provinces, Thailand, during November 2020–January 2021. PLoS ONE 2022, 17, e0263127. [CrossRef]

25. Uppala, R.; Sitthikarnkha, P.; Niamsanit, S.; Sutra, S.; Thepsuthammarat, K.; Techasatian, L.; Anantasit, N.; Teeratakulpisarn, J.
Effect of the COVID-19 Pandemic on Lower Respiratory Tract Infection Determinants in Thai Hospitalized Children: National
Data Analysis 2015–2020. Trop. Med. Infect. Dis. 2022, 7, 151. [CrossRef]

26. Myo, N.A.; Motoyuki, Y.; Yuka, K.; Thin Nyein Nyein, A.; Saiyud, M.; Hiromichi, M.; Takashi, Y. Sustainable health promotion for
the seniors during COVID-19 outbreak: A lesson from Tokyo. J. Infect. Dev. Ctries. 2020, 14, 328–331. [CrossRef]

27. Wong, L.P.; Alias, H.; Tan, Y.R.; Tan, K.M. Older people and responses to COVID-19: A cross-sectional study of prevention
practices and vaccination intention. Int. J. Older People Nurs. 2022, 17, e12436. [CrossRef] [PubMed]

28. Kim, S.; Kim, S. Analysis of the Impact of Health Beliefs and Resource Factors on Preventive Behaviors against the COVID-19
Pandemic. Int. J. Environ. Res. Public Health 2020, 17, 8666. [CrossRef] [PubMed]

29. Ezati Rad, R.; Mohseni, S.; Kamalzadeh Takhti, H.; Hassani Azad, M.; Shahabi, N.; Aghamolaei, T.; Norozian, F. Application of
the protection motivation theory for predicting COVID-19 preventive behaviors in Hormozgan, Iran: A cross-sectional study.
BMC Public Health 2021, 21, 466. [CrossRef]

30. Mortada, E.; Abdel-Azeem, A.; Al Showair, A.; Zalat, M.M. Preventive Behaviors Towards COVID-19 Pandemic Among
Healthcare Providers in Saudi Arabia Using the Protection Motivation Theory. Risk Manag. Healthc Policy 2021, 14, 685–694.
[CrossRef]

31. Chen, Y.; Zhou, R.; Chen, B.; Chen, H.; Li, Y.; Chen, Z.; Zhu, H.; Wang, H. Knowledge, Perceived Beliefs, and Preventive Behaviors
Related to COVID-19 Among Chinese Older Adults: Cross-Sectional Web-Based Survey. J. Med. Internet Res. 2020, 22, e23729.
[CrossRef] [PubMed]

32. 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] [PubMed]

33. Sharma, G.; Volgman Annabelle, S.; Michos Erin, D. Sex Differences in Mortality From COVID-19 Pandemic. JACC Case Rep. 2020,
2, 1407–1410. [CrossRef]

34. Bronfman, N.; Repetto, P.; Cordón, P.; Castañeda, J.; Cisternas, P. Gender Differences on Psychosocial Factors Affecting COVID-19
Preventive Behaviors. Sustainability 2021, 13, 6148. [CrossRef]

35. Nudelman, G.; Peleg, S.; Shiloh, S. The Association Between Healthy Lifestyle Behaviours and Coronavirus Protective Behaviours.
Int. J. Behav. Med. 2021, 28, 779–787. [CrossRef]

36. Bruine de Bruin, W.; Bennett, D. Relationships Between Initial COVID-19 Risk Perceptions and Protective Health Behaviors: A
National Survey. Am. J. Prev. Med. 2020, 59, 157–167. [CrossRef]

37. Kim, J.K.; Crimmins, E.M. Age differences in the relationship between threatening and coping mechanisms and preventive
behaviors in the time of COVID-19 in the United States: Protection Motivation Theory. Res. Psychother. 2020, 23, 485. [CrossRef]
[PubMed]

38. Plotnikoff, R.C.; Higginbotham, N. Protection Motivation Theory and exercise behaviour change for the prevention of heart
disease in a high-risk, Australian representative community sample of adults. Psychol. Health Med. 2002, 7, 87–98. [CrossRef]

http://doi.org/10.3390/ijerph18041853
http://doi.org/10.3389/fmed.2021.756985
http://doi.org/10.1371/journal.pone.0263127
http://doi.org/10.3390/tropicalmed7080151
http://doi.org/10.3855/jidc.12684
http://doi.org/10.1111/opn.12436
http://www.ncbi.nlm.nih.gov/pubmed/34846801
http://doi.org/10.3390/ijerph17228666
http://www.ncbi.nlm.nih.gov/pubmed/33266386
http://doi.org/10.1186/s12889-021-10500-w
http://doi.org/10.2147/RMHP.S289837
http://doi.org/10.2196/23729
http://www.ncbi.nlm.nih.gov/pubmed/33293262
http://doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/pubmed/32226294
http://doi.org/10.1016/j.jaccas.2020.04.027
http://doi.org/10.3390/su13116148
http://doi.org/10.1007/s12529-021-09960-6
http://doi.org/10.1016/j.amepre.2020.05.001
http://doi.org/10.4081/ripppo.2020.485
http://www.ncbi.nlm.nih.gov/pubmed/33585294
http://doi.org/10.1080/13548500120101586

	Introduction 
	Materials and Methods 
	Study Design and Sampling 
	Research Instruments 
	Knowledge about COVID-19 
	Perceived COVID-19 Risk 
	Perceived COVID-19 Severity 
	COVID-19 Response Efficacy 
	Self-Efficacy in Preventing COVID-19 Infection 
	COVID-19 Preventive Behaviors 
	Sociodemographic Variables 
	Statistical Analysis 

	Results 
	Characteristics of the Participants 
	Knowledge about COVID-19 
	Characteristics of Protection Motivation 
	COVID-19 Preventive Behavior Level 

	Discussion 
	Conclusions 
	References

