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ABSTRACT
Background: This study investigated how perceived knowledge, threat, and coping appraisals, moral obligation, and social approval 
influence voluntary mask-wearing intentions within an integrated framework combining Protection Motivation Theory (PMT) and the 
Theory of Reasoned Action (TRA). Understanding the drivers of protective behaviors after mandates are lifted is essential for sustain-
ing public health practices. In the United States—where mask wearing is not culturally normative—such behaviors rely on internal 
motivations rather than external enforcement. 
Methods: Using data from a nationwide online survey of 360 U.S. adults, structural equation modeling was employed to test rela-
tionships among perceived knowledge, threat appraisal, coping appraisal, moral obligation, social approval, and behavioral intention. 
Results: Perceived knowledge significantly predicted both coping and threat appraisals. Coping appraisal influenced moral obligation, 
while threat appraisal affected both moral obligation and social approval. Among all predictors, only moral obligation significantly 
predicted behavioral intention, which in turn predicted protective behavior. 
Conclusions: These findings highlight the central role of moral obligation and coping appraisal as key drivers of voluntary health pro-
tective intentions. The integrated PMT–TRA model provides actionable insights for sustaining motivation in low-threat contexts and 
offers guidance for shaping future public health strategies.
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INTRODUCTION

Seasonal influenza activity has increased globally since October 
2025, with influenza A (H3N2) predominant and co‑circulation 
of other respiratory viruses such as respiratory syncytial virus 
(RSV) [1]. In the U.S., influenza infections are growing or are 
likely to grow in 47 states, RSV is rising in multiple regions, and 
COVID-19 activity is trending upward [2]. These concurrent 
viral trends demonstrate that respiratory infectious diseases 

continue to pose substantial public health risks even after the 
acute phase of the COVID-19 pandemic. The COVID-19 pan‑
demic itself profoundly reshaped global health behaviors, result‑
ing in millions of infections and deaths worldwide by late 2024 
[3,4]. Before vaccines became widely available in early 2021, 
non‑pharmaceutical interventions (NPIs), including social dis‑
tancing, quarantine, and mask use, were essential for reducing 
viral transmission [5,6]. Public health authorities consistently 
promoted mask‑wearing, hand hygiene, and physical distancing 
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as primary preventive strategies [7-9], reflecting longstanding 
evidence that these behaviors mitigate respiratory infection 
risks in shared environments [7]. Scientific support for mask 
effectiveness, reinforced by clear public health messaging, 
contributed to widespread acceptance of mask use during the 
pandemic [7,10,11]. As societies transition away from mandat‑
ed NPIs, understanding the psychological and social drivers of 
voluntary protective practices becomes increasingly import‑
ant for future preparedness. Although mask‑wearing initially 
emerged as a mandated public health measure, its continuation 
in voluntary contexts reflects complex psychological, social, and 
expressive dimensions. Studies indicate that masks do not nec‑
essarily impede social interaction [12] and can even enhance 
aspects of self‑expression [13]. These findings suggest that mask 
use carries multifaceted meanings (e.g., protective, social, and 
symbolic), highlighting the need for theoretical perspectives 
that extend beyond compliance‑based explanations [14-16].

To address this gap, this study integrated Protection Motiva‑
tion Theory (PMT) and the Theory of Reasoned Action (TRA) 
[14-17]. PMT explains health‑protective behavior through 
threat appraisal (perceived severity and vulnerability) and cop‑
ing appraisal (self‑efficacy, response efficacy, and perceived 
costs) [18-20]. TRA emphasizes the role of attitudes and sub‑
jective norms in shaping behavioral intention, including moral 
obligation as an internalized motivation to behave responsibly 
toward others [14,21]. Although extensive research has exam‑
ined protective behaviors during mandatory enforcement pe‑
riods, few studies have integrated PMT and TRA to investigate 
voluntary mask-wearing in post-mandate, low-risk settings. To 
address this gap, this study applies an integrated PMT–TRA 
framework to examine the psychological and social determi‑
nants of voluntary health-protective behavior. Therefore, this 
study aimed to investigate how perceived knowledge, threat 
appraisal, coping appraisal, social approval, and moral obliga‑
tion collectively shape individuals’ intentions and mask‑wear‑
ing behavior within an integrated PMT–TRA framework. By 
identifying these determinants, the study extends theoretical 
understanding of voluntary health‑protective behaviors in 
the post‑mandate era and offers actionable insights for public 
health communication and preparedness strategies.

Protection motivation theory
PMT explains how people evaluate a health threat and their 
ability to cope with it when deciding whether to engage in pro‑
tective behaviors [16,17]. Two interrelated processes (threat 

appraisal and coping appraisal) jointly shape protection motiva‑
tion. Threat appraisal reflects the perceived severity, vulnerabil‑
ity, and the rewards of not acting; higher perceived severity and 
vulnerability, along with lower maladaptive rewards, support 
adaptive action [22,23]. Coping appraisal reflects beliefs about 
response efficacy, self-efficacy, and response cost; stronger 
efficacy beliefs and lower perceived costs promote protective 
behavior [20,23].

PMT has been widely applied to health and environmental 
actions. For example, hope and fear dynamics predicted adap‑
tive changes during the pandemic [22], and classic experiments 
demonstrated how PMT components drive adaptive versus 
maladaptive coping [23]. Beyond infectious disease, PMT has 
explained sustainable behaviors such as waste management [24] 
and offers practical guidance for persuasive health communi‑
cation [25]. Empirical COVID-19 research also links threat and 
coping processes to adherence behaviors (e.g., social distancing) 
across countries [26] and to vaccination intentions in diverse 
contexts [27,28]. Because appraisal processes depend on what 
people know, perceived knowledge is a precursor to both cop‑
ing and threat appraisals, and often predicts stronger intentions 
to act [27,28]. Furthermore, threat and coping appraisals are 
central drivers of adaptive protective behavior [21,29,30]. Stron‑
ger coping appraisal (higher self-/response efficacy, lower cost) 
encourages adherence to guidelines and reduces maladaptive 
responses [31]. Based on the view that appraisals can activate 
social (normative) and moral (attitudinal) motives, we pro‑
posed:

H1. �Perceived knowledge positively affects (a) coping apprais‑
al and (b) threat appraisal.

H2. �Coping appraisal positively affects (a) social approval and 
(b) moral obligation.

H3. �Threat appraisal positively affects (a) social approval and 
(b) moral obligation.

Theory of reasoned action (adaptive responses)
The TRA posits that behavioral intention, the most immediate 
predictor of behavior, arises from attitude toward the act and 
subjective norm (perceived social pressure) [32]. In health con‑
texts, subjective norms reflect expectations from family, friends, 
and peers. Observing peers who reject masking weakens com‑
pliance, whereas supportive norms reinforce it [33-35]. In this 
study, attitude is conceptualized as moral obligation—an inter‑
nalized sense of duty to protect others. Moral obligation sus‑
tains prosocial action when external enforcement is low and has 
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been shown to predict collective preventive behaviors during 
health crises [36-38]. Finally, extensive meta-analytic evidence 
confirmed that behavioral intention consistently predicts actual 
behavior across diverse health domains [39].

H4. �Social approval (subjective norm) positively influences 
behavioral intention.

H5. �Moral obligation (attitude) has a positive effect on behav‑
ioral intention.

H6. �Behavioral intention positively affects behavior.

Integrated framework for health-protective behavior
Drawing on the literature reviewed above, this study integrated 
PMT and TRA into a unified conceptual framework to explain 
voluntary health-protective behavior. PMT accounts for how 
individuals appraise health threats and their capacity to respond 
effectively, while TRA addresses the role of social norms and 
attitudinal factors in forming behavioral intentions. This inte‑
grated framework provides a more comprehensive account of 
protective behaviors, such as mask-wearing, in post-mandate 
contexts, where continued engagement depends on internal 
motivation rather than an external mandate (Fig. 1).

METHODS

Sample and sampling
A web-based survey questionnaire was employed for this study. 
The online survey collected a nationwide convenience sample 
of consumers in the United States through a crowdsourcing 
marketplace (e.g., MTurk). The study was approved by the 
Institutional Review Board (IRB) of Florida State University 
(IRB No. STUDY# 00002266). This study used a face mask as 
a stimulus to examine health-protective behavior. Using a face 
mask in this type of research is considered appropriate because 
it is a visible and widely recognized health-protective behavior 
during infectious disease outbreaks. It effectively represents in‑
dividuals’ perceptions of risk, susceptibility, and motivation to 
protect their health. Additionally, the use of a mask highlights 
how attitudes, perceived knowledge, and social norms influence 
health-protective practices.

The online survey took approximately 19 minutes to com‑
plete. A total of 587 surveys were initially completed by indi‑
viduals in the United States who wore face masks during the 
COVID-19 pandemic. The final sample was reduced from 587 
to 404 surveys due to the deletion of cases with incomplete 
questionnaires. In addition, qualification questions (e.g., fre‑
quency, types of masks) were included to filter out inattentive 
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Fig. 1. Hypothesis testing for indirect and direct paths.
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and bot responses. For example, respondents were first asked 
to provide answers about their mask usage behavior. Then, the 
survey presented images of different types of masks (i.e., sur‑
gical, fashion, N95, natural fabric). Incorrect responses were 
removed. In addition, responses completed in a relatively short 
time (10 minutes) and straightliners (identical values across all 
items) were excluded to ensure data quality. Finally, the data 
were examined to detect multivariate outliers using z-score 
screening [40]. Raw scores were transformed into z-scores, and 
values that exceeded |2.58| were removed. After applying these 
screening procedures, 360 data were retained for further analy‑
sis.

Instrument
The survey questionnaire consisted of two sections: demo‑
graphics and constructs with multiple-item measurements 
adapted and modified from previous research [41-44]. To test 
the hypothesized paths in the proposed conceptual framework, 
multiple-item measurements: perceived knowledge (three 
items), threat appraisal (three items), coping appraisal (four 
items), social approval (four items), moral obligation (five 
items), perceived intention (five items), and perceived behavior 
(five items), were anchored on a 7-point Likert-type scale.

Data analyses
SPSS 29 (IBM Corp.) and Mplus 9 statistical packages (Muthén 
& Muthén) were used to achieve this study’s purpose and test 
hypotheses. With SPSS 29, descriptive analysis was conducted 
to analyze preliminary results and determine sample demo‑
graphics. Using Mplus 9, confirmatory factor analysis was per‑
formed to validate the psychometric properties of the measured 
variables, while structural equation modeling (SEM) was em‑
ployed to test the hypotheses.

RESULTS

Demographic analysis
Of the 360 respondents, male participants were 48.3% (n=174) 
with an average age of 43.78, while 30.0% (n=108) had annual 
incomes between $50,000 and $74,999. The majority of the 
respondents were full-time employees and had a college degree 
(n=216). A total of 74.7% of respondents were Caucasian, fol‑
lowed by Asian (13.3%) and African American (6.1%).

Preliminary analysis
Mardia’s coefficients were used to construct multivariate skew‑
ness and kurtosis to test the multivariate normality assump‑
tion. Multivariate skewness (z=270.184, standard deviation 
[SD]=1.92, P<0.001) and multivariate kurtosis (z=1,442.32, 
SD=4.30, P<0.001) were found to be significant, indicating a 
violation of the multivariate normality assumption. To mitigate 
the non-normal distribution, we employed a robust estimation 
technique, specifically maximum likelihood mean-adjusted es‑
timation, in our data analyses [45].

Measurement validation
The psychometric properties of the measurement model are 
reported in Table 1. The internal consistency of the latent vari‑
ables was examined using Cronbach’s alpha. All Cronbach’s 
alpha coefficients for the variables were greater than 0.70. Ad‑
ditionally, composite reliability values exceeded 0.70. Factor 
loadings (λ) for each item within the measured latent variables 
were assessed to examine the strength of the relation between 
the latent variable and item (λ>0.50) [46]. One item in the 
coping appraisal was removed due to the low factor loading. 
The revised measurement was assessed, and factor loadings 
exceeded the suggested threshold of 0.50. The average variance 
extracted (AVE) was also assessed to understand whether the 
factor explains more variance than error [47]. All AVE values of 
the latent variables were greater than 0.50. Based on the results, 
the convergent validity was identified in this study.

Moreover, discriminant validity was tested using the Het‑
erotrait-Monotrait ratio (HTMT) of the correlations [48]. 
According to Henseler et al. [49], an issue arises with discrim‑
inant validity when HTMT values exceed 0.85. In this study, 
discriminant validity was ensured because all HTMT values 
were lower than 0.85 (Table 2). Finally, the measurement mod‑
el demonstrated an acceptable fit of the data (Satorra-Bentler 
scaled chi-square [S-B χ2] =792.73, degree or freedom [df]=351, 
S-B χ2/df=2.51, Comparative Fit Index [CFI]=0.933, Root Mean 
Square Error of Approximation [RMSEA]=0.06, Standardized 
Root Mean Square Residual [SRMR]=0.05).

Exploratory results
After confirming the psychometric properties of the mea‑
surement model, we proceeded with SEM to test the hypoth‑
eses in this study. The SEM demonstrated acceptable fit (S-B 
χ2=1,142.43, df=449, S-B χ2/df=2.54, CFI=0.909, RMSEA=0.06, 
SRMR=0.07). In terms of hypothesis testing, SEM revealed 
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Table 1. The measurement model

Construct & item λ CR AVE
Perceived knowledge 0.74 0.50
  I know exactly how the face mask will protect me from the pandemic 0.63
  I know exactly by what kind of mechanism the face mask will activate to protect my mouth and nose against the COVID-19 viruses 0.55
  The face mask plays an important role in protecting our lives 0.89
Threat appraisal 0.83 0.62
  If I get a flu-like symptom tomorrow, I will be very worried 0.79
  In the past experience, I will be worried that I might get pandemic or epidemic 0.79
  Compared to other people, I think it is likely that I will get pandemic or epidemic the in future 0.77
Coping appraisal 0.89 0.69
  Wearing a face mask is going to reduce the possibility to get COVID-19 0.78
  Wearing a face mask is important to me 0.84
  Wearing a face mask will significantly reduce the possibility of getting COVID-19 0.86
  Wearing a face mask will have a positive influence on my health status 0.82
Social approval 0.90 0.71
  Wearing a face mask helps me gain social approval 0.88
  Wearing a face mask makes a good impression on others 0.88
  Wearing a face mask affects how people perceive me 0.67
  Wearing a face mask makes me feel accepted by others 0.91
Moral obligation 0.93 0.75
  I feel obligated to wear a face mask for my health 0.86
  I feel obligated to wear a face mask for my family’s health 0.88
  I feel obligated to wear a face mask for other people’s health 0.90
  Everybody should be obligated to wear a face mask in public settings 0.87
  Wearing a face mask should keep me or others safe in public settings 0.81
Perceived intention to wear a face mask 0.86 0.56
  I am willing to wear a face mask in a public setting 0.76
  I am ready to wear a face mask in a public setting 0.73
  I will make an effort to wear a face mask in a public setting 0.93
  Before the pandemic, I will prepare a face mask for an emergency 0.88
  Before the pandemic, I will prepare a face mask as an emergency plan 0.73
Perceived behavior 0.90 0.66
  I have been wearing a face mask in a public setting 0.76
  I have been wearing a face mask behavior for the pandemic/epidemic 0.73
  I have been recommending my (relative) families wear a face mask 0.93
  I have been recommending my friends wear a face mask 0.88
  I have been recommending people wear a face mask on social media 0.73

AVE, average variance extracted; CR, composite reliability; λ, standardized loading.

Table 2. Assessment of discriminant validity using HTMT
PKW TA COA SOA MOB WEAR PB

PKW -
TA 0.53 -
COA 0.83 0.63 -
SOA 0.44 0.71 0.55 -
MOB 0.63 0.71 0.84 0.65 -
WEAR 0.62 0.67 0.77 0.55 0.79 -
PB 0.58 0.73 0.75 0.70 0.79 0.76 -

COA, coping appraisal; HTMT, Heterotrait-Monotrait Ratio; MOB, moral obligation; PB, perceived behavior to wear a face mask; PKW, perceived 
knowledge; SOA, social approval; TA, threat appraisal; WEAR, perceived intention to wear a face mask.
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that perceived knowledge had a significant effect on coping 
appraisal (H1a: β=0.989, standard error [SE]=0.017, P<0.001) 
and threat appraisal (H1b: β=0.665, SE=0.052, P<0.001). Only 
coping appraisal had a significant effect on moral obligation 
(H2b: β=0.673, SE=0.064, P<0.001), but there was no sig‑
nificant effect on social approval (H2a: β=0.175, SE=0.120, 
P<0.110). Threat appraisal positively affected social approval 
(H3a: β=0.605, SE=0.010, P<0.001) and moral obligation (H3b: 
β=0.287, SE=0.070, P<0.001). Perceived intention to wear a face 
mask was only significantly associated with moral obligation 
(H5: β=0.807, SE=0.063, P<0.001), but not social approval (H4: 
β=0.114, SE=0.075, P=0.127). Lastly, the perceived intention to 
wear a face mask significantly influenced perceived behavior 
(H6: β=0.843, SE=0.046, P<0.001).

Additional post hoc analyses were conducted to investigate 
mediating effects. Perceived knowledge did not have signifi‑
cant positive effects on perceived behavior through coping ap‑
praisal, social approval, and perceived intention to wear a face 
mask (β=0.013, SE=0.016, P=0.417; 95% confidence interval 
[CI]=–0.016 to 0.075) and through threat appraisal, social ap‑
proval, and perceived intention to wear a face mask (β=0.071, 
SE=0.051, P=0.165; 95% CI=–0.006 to 0.101). In contrast, per‑
ceived knowledge had significant positive effects on perceived 
behavior through coping appraisal, moral obligation, and 
perceived intention to wear a face mask (β=0.394, SE=0.062, 
P<0.001; 95% CI=0.274–0.514) and through threat appraisal, 
moral obligation, and perceived intention to wear a face mask 
(β=0.149, SE=0.036, P<0.001; 95% CI=0.135–0.459).

DISCUSSION

This study advanced understanding of the psychological mech‑
anisms that shaped health-protective intentions during a public 
health crisis. Perceived knowledge emerged as a key antecedent, 
significantly influencing both coping and threat appraisals. In‑
dividuals with greater knowledge were more likely to perceive 
a health threat as both serious and manageable, consistent with 
past findings in risk communication and protection motivation 
research [17,41]. This dual appraisal strengthened perceived 
control and increased motivation to adopt protective behaviors.

The results further clarified the distinct roles of coping and 
threat appraisals in shaping moral and social determinants of 
behavior. Coping appraisal significantly predicted moral ob‑
ligation but not social approval. This pattern suggested that 
when individuals felt capable of effectively responding to a 

health threat, they internalized protective behaviors such as 
mask-wearing as a personal responsibility rather than a socially 
driven action. In contrast, threat appraisal significantly pre‑
dicted both social approval and moral obligation, indicating 
that heightened threat perception activated both normative 
expectations and moral concern. These findings aligned with 
prior research demonstrating that perceived threat can height‑
en conformity to social norms and moral expectations [50]. 
Moral obligation emerged as the most influential predictor 
of mask-wearing intention, whereas social approval did not 
significantly affect intention. This finding may reflect two 
complementary explanations. First, in voluntary, post-mandate 
contexts, health-protective behaviors are more likely governed 
by internalized values than by perceived social pressure, thereby 
diminishing the predictive role of normative influence. Second, 
the non-significance of social approval may partly reflect the 
relatively narrow operationalization of subjective norms in this 
study. By conceptualizing subjective norms as social approval, 
emphasizing the prosocial dimensions of masking, the measure 
may not have fully captured broader normative pressures such 
as injunctive norms or social conformity. Similarly, attitude was 
operationalized as moral obligation, which, while appropri‑
ate for the voluntary behavior context examined here, did not 
encompass the full range of attitudinal dimensions posited by 
TRA, such as instrumental attitudes. Behavioral intention sub‑
sequently predicted actual mask-wearing behavior, supporting 
established theories linking intention to action [33]. Conse‑
quently, these results underscore the importance of integrating 
cognitive evaluations with moral processes when examining 
voluntary health-protective behavior.

This study extended PMT by formally incorporating TRA 
constructs, specifically moral obligation and social approval, 
into a unified framework for explaining voluntary health-pro‑
tective behavior. Few studies have integrated these two theories 
in this manner, particularly in post-mandate contexts where 
behavior is driven by internal rather than external motivation. 
This integration advanced theoretical understanding by linking 
cognitive appraisal processes with normative and attitudinal 
pathways, offering a more comprehensive account of adap‑
tive responses. Furthermore, the findings demonstrated that 
perceived knowledge shaped behavioral intentions indirectly 
through both coping and threat appraisals, highlighting the 
importance of examining mediating mechanisms in health-pro‑
tective behavior models.

The results offered several actionable insights for public 
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health communication. Campaigns should emphasize clear, 
accurate knowledge to strengthen coping efficacy and reinforce 
individuals’ moral responsibility to protect themselves and oth‑
ers. Messages that frame mask-wearing as an act of safeguarding 
the community may activate moral obligation more effectively 
than compliance-based appeals. Strengthening social norms 
through trusted community leaders, public health ambassadors, 
or influential figures may also enhance message credibility and 
collective engagement [8,36]. Such integrated messaging strate‑
gies may promote sustained preventive behaviors across diverse 
public health contexts.

Although the present study was conducted within a U.S. 
context, the findings may carry broader implications for public 
health practice in other countries, including South Korea. South 
Korea has demonstrated consistently high rates of voluntary 
mask adoption during and beyond the COVID-19 pandemic, 
a pattern that aligns with the central role of moral obligation 
identified in the present study. Cultural values that emphasize 
responsibility toward others and community well-being may 
further amplify the influence of internalized moral motivation 
on health-protective behavior. Future research should examine 
whether these findings generalize across cultural contexts, and 
comparative studies between the United States and South Korea 
may offer particularly valuable insights given their contrasting 
cultural orientations toward individual and collective health re‑
sponsibility.

Conclusion
This study integrated PMT and TRA to explain how individuals 
form intentions and engage in voluntary health-protective be‑
haviors. The findings highlighted the central influence of cog‑
nitive appraisals, particularly perceived knowledge and efficacy, 
alongside moral obligation in shaping protective intentions and 
actions. By demonstrating how cognitive, social, and moral de‑
terminants interact, the study provided a theoretically grounded 
and empirically supported account of the psychological mecha‑
nisms that drive preventive behavior.

The conceptual model developed here extends beyond the 
context of COVID-19. Its emphasis on perceived control, ethi‑
cal responsibility, and internalized motivation offers a transfer‑
able framework for understanding a wide range of health-pro‑
tective behaviors, including vaccination, respiratory hygiene, 
and chronic disease prevention. Integrating cognitive appraisal 
with moral and social motivations clarifies how individuals 
translate understanding into action. These insights can inform 

public health communication, behavior change strategies, and 
emergency preparedness planning.

ORCID

Changhyun NAM, https://orcid.org/0000-0002-9940-187X
Ho Yeol YU, https://orcid.org/0000-0002-8238-6773
Juyoung LEE, https://orcid.org/0000-0001-8792-545X
Elizabeth WACHIRA, https://orcid.org/0000-0003-4219-7545

AUTHOR CONTRIBUTIONS

Dr. Changhyun NAM had full access to all of the data in the 
study and takes responsibility for the integrity of the data and 
the accuracy of the data analysis. All authors reviewed this 
manuscript and agreed to individual contributions.

Conceptualization: CN, HYY, and JL. Data curation: CN and 
HYY. Formal analysis: CN and HYY. Investigation: CN. Meth‑
odology: CN and HYY. Validation: CN and HYY. Visualization: 
CN and HYY. Writing–original draft: all authors. Writing–re‑
view & editing: all authors.

CONFLICTS OF INTEREST

No existing or potential conflict of interest relevant to this arti‑
cle was reported.

FUNDING

None.

DATA AVAILABILITY

The data supporting the findings of this study are not public‑
ly available due to ethical and privacy restrictions involving 
human participants but are available upon reasonable request 
from the corresponding author.

ACKNOWLEDGMENTS

The author(s) would like to express gratitude to the Jim Moran 
College of Entrepreneurship, Health and Human Performance, 
and the School of Human Sciences for their support and en‑
couragement throughout this endeavor.

38 https://doi.org/10.15384/kjhp.2026.00213

Changhyun NAM, et al.  Mask Wearing Intentions



REFERENCES

1. World Health Organization. Seasonal influenza - global situa‑
tion [Internet]. World Health Organization; 2025 Dec 10 [cited 
2026 Feb 9]. Available from: https://www.who.int/emergencies/
disease-outbreak-news/item/2025-DON586

2. Centers for Disease Control and Prevention. 2025-2026 Respira‑
tory disease season outlook - December update [Internet]. Cen‑
ters for Disease Control and Prevention; 2025 Dec 19 [cited 2026 
Feb 9]. Available from: https://www.cdc.gov/cfa-qualitative- 
assessments/php/data-research/season-outlook25-26-dec- 
update.html

3. World Health Organization. Coronavirus disease (COVID-19) 
[Internet]. World Health Organization; 2025 Nov 27 [cited 2026 
Feb 9]. Available from: https://www.who.int/news-room/fact-
sheets/detail/coronavirus-disease-(covid-19)

4. World Health Organization. COVID-19 epidemiological up‑
date – 9 October 2024 [Internet]. World Health Organization; 
2024 [cited 2026 Feb 9]. Available from: https://www.who.int/ 
publications/m/item/covid-19-epidemiological-update-edition- 
172

5. Brüssow H. Pandemic preparedness: on the efficacy of 
non-pharmaceutical interventions in COVID-19 and about ap‑
proaches to predict future pandemic viruses. Microb Biotechnol 
2024;17(3):e14431. 

6. Faherty LJ, Nascimento de Lima P, Lim JZ, Roberts D, Karr S, 
Lawson E, et al. Effects of non-pharmaceutical interventions on 
COVID-19 transmission: rapid review of evidence from Italy, 
the United States, the United Kingdom, and China. Front Public 
Health 2024;12:1426992. 

7. Centers for Disease Control and Prevention. Risk for COVID-19 
infection, hospitalization, and death by race/ethnicity [Internet]. 
Centers for Disease Control and Prevention; 2023 May 25 [cit‑
ed 2025 Jul 31]. Available from: https://archive.cdc.gov/www_
cdc_gov/coronavirus/2019-ncov/covid-data/investigations- 
discovery/hospitalization-death-by-race-ethnicity.html

8. Wachira E, Chavan B, Nganga-Good C, Kingori C. The asso‑
ciation between COVID-19 preventive behaviors and mental 
health conditions. PLoS One 2023;18(8):e0289533. 

9. Yang Y, Peng F, Wang R, Yang M, Guan K, Jiang T, et al. The 
deadly coronaviruses: the 2003 SARS pandemic and the 2020 
novel coronavirus epidemic in China. J Autoimmun 2020;109: 
102434. 

10. Ackermann CL, Sun H, Teichert T, Tercia C, Trivedi R. Mask 
wearing as a prosocial consumption behaviour during the 

COVID-19 pandemic: an application of the theory of reasoned 
action. J Mark Manag 2021;37(17-18):1840-65. 

11. He W, Cai D, Geng G, Klug D. Factors influencing wearing face 
mask in public during COVID-19 outbreak: a qualitative study. 
Disaster Med Public Health Prep 2022;17:e141. 

12. Crandall CS, Bahns AJ, Gillath O. Do masks affect social interac‑
tion? J Appl Soc Psychol 2022;52(12):1172-8. 

13. Perini M, Sciara S. Wearing an anti-COVID face mask predis‑
poses to spontaneity and ideas’ expression in social interac‑
tions: findings from a pilot experiment. Trends Psychol 2022; 
30(4):718-28. 

14. Fishbein M, Ajzen I. Belief, attitude, intention, and behavior: an 
introduction to theory and research. Addison-Wesley; 1975.

15. Maddux JE, Rogers RW. Protection motivation and self-efficacy: 
a revised theory of fear appeals and attitude change. J Exp Soc 
Psychol 1983;19(5):469-79. 

16. Rogers RW. Cognitive and physiological processes in fear appeals 
and attitude change: a revised theory of protection motivation. 
In: Cacioppo JT, Petty RE, editors. Social psychophysiology: a 
sourcebook. Guilford Press; 1983. p. 153-76.

17. Rogers RW. A protection motivation theory of fear appeals and 
attitude change. J Psychol 1975;91(1):93-114. 

18. Woodyatt A. Coronavirus lockdowns are fueling an ‘explosion’ of 
anti-Semitism online [Internet]. CNN World; 2020 Jul 30 [cited 
2025 Jan 1]. Available from: https://www.cnn.com/2020/07/30/
uk/online-anti-semitism-intl-scli-gbr/index.html

19. Bashirian S, Jenabi E, Khazaei S, Barati M, Karimi-Shahanja‑
rini A, Zareian S, et al. Factors associated with preventive be‑
haviours of COVID-19 among hospital staff in Iran in 2020: an 
application of the Protection Motivation Theory. J Hosp Infect 
2020;105(3):430-3. 

20. Elhadi M, Msherghi A, Alsoufi A, Buzreg A, Bouhuwaish A, 
Khaled A, et al. Knowledge, preventive behavior and risk per‑
ception regarding COVID-19: a self-reported study on college 
students. Pan Afr Med J 2020;35(Suppl 2):75. 

21. Fishbein M, Ajzen I. Predicting and changing behavior: the rea‑
soned action approach. Psychology Press; 2010.

22. Kim J, Yang K, Min J, White B. Hope, fear, and consumer behav‑
ioral change amid COVID-19: application of protection motiva‑
tion theory. Int J Consum Stud 2022;46(2):558-74. 

23. Rippetoe PA, Rogers RW. Effects of components of protec‑
tion-motivation theory on adaptive and maladaptive coping 
with a health threat. J Pers Soc Psychol 1987;52(3):596-604. 

24. Janmaimool P. Application of protection motivation theory to 
investigate sustainable waste management behaviors. Sustain‑

Korean J Health Promot 2026;26(1):32-40

39https://doi.org/10.15384/kjhp.2026.00213

https://www.who.int/emergencies/disease-outbreak-news/item/2025-DON586
https://www.who.int/emergencies/disease-outbreak-news/item/2025-DON586
https://www.cdc.gov/cfa-qualitative-assessments/php/data-research/season-outlook25-26-dec-update.html
https://www.cdc.gov/cfa-qualitative-assessments/php/data-research/season-outlook25-26-dec-update.html
https://www.cdc.gov/cfa-qualitative-assessments/php/data-research/season-outlook25-26-dec-update.html
https://www.who.int/news-room/fact-sheets/detail/coronavirus-disease-(covid-19)
https://www.who.int/news-room/fact-sheets/detail/coronavirus-disease-(covid-19)
https://www.who.int/publications/m/item/covid-19-epidemiological-update-edition-172
https://www.who.int/publications/m/item/covid-19-epidemiological-update-edition-172
https://www.who.int/publications/m/item/covid-19-epidemiological-update-edition-172
https://doi.org/10.1111/1751-7915.14431
https://doi.org/10.1111/1751-7915.14431
https://doi.org/10.1111/1751-7915.14431
https://doi.org/10.1111/1751-7915.14431
https://doi.org/10.3389/fpubh.2024.1426992
https://doi.org/10.3389/fpubh.2024.1426992
https://doi.org/10.3389/fpubh.2024.1426992
https://doi.org/10.3389/fpubh.2024.1426992
https://doi.org/10.3389/fpubh.2024.1426992
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
https://doi.org/10.1371/journal.pone.0289533
https://doi.org/10.1371/journal.pone.0289533
https://doi.org/10.1371/journal.pone.0289533
https://doi.org/10.1016/j.jaut.2020.102434
https://doi.org/10.1016/j.jaut.2020.102434
https://doi.org/10.1016/j.jaut.2020.102434
https://doi.org/10.1016/j.jaut.2020.102434
https://doi.org/10.1080/0267257x.2021.2005665
https://doi.org/10.1080/0267257x.2021.2005665
https://doi.org/10.1080/0267257x.2021.2005665
https://doi.org/10.1080/0267257x.2021.2005665
https://doi.org/10.1017/dmp.2022.52
https://doi.org/10.1017/dmp.2022.52
https://doi.org/10.1017/dmp.2022.52
https://doi.org/10.1111/jasp.12918
https://doi.org/10.1111/jasp.12918
https://doi.org/10.1007/s43076-021-00139-2
https://doi.org/10.1007/s43076-021-00139-2
https://doi.org/10.1007/s43076-021-00139-2
https://doi.org/10.1007/s43076-021-00139-2
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1080/00223980.1975.9915803
https://www.cnn.com/2020/07/30/uk/online-anti-semitism-intl-scli-gbr/index.html
https://www.cnn.com/2020/07/30/uk/online-anti-semitism-intl-scli-gbr/index.html
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.11604/pamj.supp.2020.35.2.23586
https://doi.org/10.11604/pamj.supp.2020.35.2.23586
https://doi.org/10.11604/pamj.supp.2020.35.2.23586
https://doi.org/10.11604/pamj.supp.2020.35.2.23586
https://doi.org/10.1111/ijcs.12700
https://doi.org/10.1111/ijcs.12700
https://doi.org/10.1111/ijcs.12700
https://doi.org/10.1037/0022-3514.52.3.596
https://doi.org/10.1037/0022-3514.52.3.596
https://doi.org/10.1037/0022-3514.52.3.596
https://doi.org/10.3390/su9071079
https://doi.org/10.3390/su9071079


ability 2017;9(7):1079. 
25. Cameron KA. A practitioner’s guide to persuasion: an overview 

of 15 selected persuasion theories, models and frameworks. Pa‑
tient Educ Couns 2009;74(3):309-17. 

26. Al-Hasan A, Khuntia J, Yim D. Threat, coping, and social dis‑
tance adherence during COVID-19: cross-continental compar‑
ison using an online cross-sectional survey. J Med Internet Res 
2020;22(11):e23019. 

27. Alam W, Farnaz N, Manzoor F, Theobald S, Rashid SF. Percep‑
tions of and attitudes toward COVID-19 vaccination among ur‑
ban slum dwellers in Dhaka, Bangladesh. Soc Sci 2023;12(4):230. 

28. Eberhardt J, Ling J. Explaining COVID-19 vaccination intention 
in younger adults using protection motivation theory. Health 
Psychol 2023;42(8):577-83. 

29. Plotnikoff RC, Trinh L. Protection motivation theory: is this a 
worthwhile theory for physical activity promotion? Exerc Sport 
Sci Rev 2010;38(2):91-8. 

30. Tsai HYS, Jiang M, Alhabash S, LaRose R, Rifon NJ, Cotten SR. 
Understanding online safety behaviors: a protection motivation 
theory perspective. Comput Secur 2016;59:138-50. 

31. Burns AJ, Posey C, Roberts TL, Lowry PB. Examining the rela‑
tionship of organizational insiders’ psychological capital with 
information security threat and coping appraisals. Comput Hu‑
man Behav 2017;68:190-209. 

32. Cho H, Lee JS. The influence of self‐efficacy, subjective norms, 
and risk perception on behavioral intentions related to the 
H1N1 flu pandemic: a comparison between Korea and the US. 
Asian J Soc Psychol 2015;18(4):311-24. 

33. Barile JP, Guerin RJ, Fisher KA, Tian LH, Okun AH, Vanden 
Esschert KL, et al. Theory-based behavioral predictors of 
self-reported use of face coverings in public settings during the 
COVID-19 pandemic in the United States. Ann Behav Med 
2021;55(1):82-8. 

34. Zhao X, Knobel P. Face mask wearing during the COVID-19 
pandemic: comparing perceptions in China and three European 
countries. Transl Behav Med 2021;11(6):1199-204. 

35. Hale JL, Householder BJ, Greene KL. The theory of reasoned 
action. In: Dillard JP, Pfau M, editors. The persuasion handbook: 
developments in theory and practice. SAGE Publications, Inc.; 
2002. p. 259-86.

36. Dillard JP, Tian X, Cruz SM, Smith RA, Shen L. Persuasive mes‑
sages, social norms, and reactance: a study of masking behavior 
during a COVID-19 campus health campaign. Health Commun 
2023;38(7):1338-48. 

37. Mladenović D, Jirásek M, Ondráček T, Opatrná Z, Štangová R. 

The influence of social conformity on mask-wearing behavior 
during the COVID-19 pandemic. Heliyon 2023;9(3):e14496. 

38. Zlobina A, Dávila MC. Preventive behaviours during the pan‑
demic: the role of collective rituals, emotional synchrony, social 
norms and moral obligation. Br J Soc Psychol 2022;61(4):1332-
50. 

39. Webb TL, Sheeran P. Does changing behavioral intentions en‑
gender behavior change? A meta-analysis of the experimental 
evidence. Psychol Bull 2006;132(2):249-68. 

40. Field A. Discovering statistics using IBM SPSS Statistics. 4th ed. 
Sage Publications, Inc.; 2013.

41. Huang PC, Hung CH, Kuo YJ, Chen YP, Ahorsu DK, Yen CF, et 
al. Expanding protection motivation theory to explain willing‑
ness of COVID-19 vaccination uptake among Taiwanese univer‑
sity students. Vaccines (Basel) 2021;9(9):1046. 

42. Li JB, Yang A, Dou K, Wang LX, Zhang MC, Lin XQ. Chinese 
public’s knowledge, perceived severity, and perceived control‑
lability of COVID-19 and their associations with emotional 
and behavioural reactions, social participation, and precau‑
tionary behaviour: a national survey. BMC Public Health 2020; 
20(1):1589. 

43. Li D, Cheng G, Wang C. The influence of moral identity on 
green consumption. Front Psychol 2022;13:1020333. 

44. Yadav R, Pathak GS. Determinants of consumers’ green purchase 
behavior in a developing nation: applying and extending the 
theory of planned behavior. Ecol Econ 2017;134:114-22. 

45. Satorra A, Bentler PM. Corrections to test statistics and standard 
errors in covariance structure analysis. In: von Eye A, Clogg CC, 
editors. Latent variables analysis: applications for developmental 
research. Sage Publications, Inc.; 1994. p. 399-419.

46. Kline RB. Principles and practice of structural equation model‑
ing. 4th ed. Guilford Press; 2016.

47. Fornell C, Larcker DF. Evaluating structural equation models 
with unobservable variables and measurement error. J Mark Res 
1981;18(1):39-50. 

48. Voorhees CM, Brady MK, Calantone R, Ramirez E. Discrimi‑
nant validity testing in marketing: an analysis, causes for con‑
cern, and proposed remedies. J Acad Mark Sci 2016;44:119-34. 

49. Henseler J, Ringle CM, Sarstedt M. A new criterion for assess‑
ing discriminant validity in variance-based structural equation 
modeling. J Acad Mark Sci 2015;43:115-35. 

50. Ma M, Raza SH, Yousaf M, Zaman U, Jin Q. Investigating 
the psychological, social, cultural, and religious predictors of 
COVID-19 vaccine uptake intention in digital age: a media de‑
pendency theory perspective. Vaccines (Basel) 2023;11(8):1338. 

40 https://doi.org/10.15384/kjhp.2026.00213

Changhyun NAM, et al.  Mask Wearing Intentions

https://doi.org/10.3390/su9071079
https://doi.org/10.1016/j.pec.2008.12.003
https://doi.org/10.1016/j.pec.2008.12.003
https://doi.org/10.1016/j.pec.2008.12.003
https://doi.org/10.2196/23019
https://doi.org/10.2196/23019
https://doi.org/10.2196/23019
https://doi.org/10.2196/23019
https://doi.org/10.3390/socsci12040230
https://doi.org/10.3390/socsci12040230
https://doi.org/10.3390/socsci12040230
https://doi.org/10.1037/hea0001231
https://doi.org/10.1037/hea0001231
https://doi.org/10.1037/hea0001231
https://doi.org/10.1097/jes.0b013e3181d49612
https://doi.org/10.1097/jes.0b013e3181d49612
https://doi.org/10.1097/jes.0b013e3181d49612
https://doi.org/10.1016/j.cose.2016.02.009
https://doi.org/10.1016/j.cose.2016.02.009
https://doi.org/10.1016/j.cose.2016.02.009
https://doi.org/10.1016/j.chb.2016.11.018
https://doi.org/10.1016/j.chb.2016.11.018
https://doi.org/10.1016/j.chb.2016.11.018
https://doi.org/10.1016/j.chb.2016.11.018
https://doi.org/10.1111/ajsp.12104
https://doi.org/10.1111/ajsp.12104
https://doi.org/10.1111/ajsp.12104
https://doi.org/10.1111/ajsp.12104
https://doi.org/10.1093/abm/kaaa109
https://doi.org/10.1093/abm/kaaa109
https://doi.org/10.1093/abm/kaaa109
https://doi.org/10.1093/abm/kaaa109
https://doi.org/10.1093/abm/kaaa109
https://doi.org/10.1093/tbm/ibab043
https://doi.org/10.1093/tbm/ibab043
https://doi.org/10.1093/tbm/ibab043
https://doi.org/10.4135/9781412976046
https://doi.org/10.4135/9781412976046
https://doi.org/10.4135/9781412976046
https://doi.org/10.4135/9781412976046
https://doi.org/10.1080/10410236.2021.2007579
https://doi.org/10.1080/10410236.2021.2007579
https://doi.org/10.1080/10410236.2021.2007579
https://doi.org/10.1080/10410236.2021.2007579
https://doi.org/10.1016/j.heliyon.2023.e14496
https://doi.org/10.1016/j.heliyon.2023.e14496
https://doi.org/10.1016/j.heliyon.2023.e14496
https://doi.org/10.1111/bjso.12539
https://doi.org/10.1111/bjso.12539
https://doi.org/10.1111/bjso.12539
https://doi.org/10.1111/bjso.12539
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.1186/s12889-020-09695-1
https://doi.org/10.3389/fpsyg.2022.1020333
https://doi.org/10.3389/fpsyg.2022.1020333
https://doi.org/10.1016/j.ecolecon.2016.12.019
https://doi.org/10.1016/j.ecolecon.2016.12.019
https://doi.org/10.1016/j.ecolecon.2016.12.019
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1007/s11747-015-0455-4
https://doi.org/10.1007/s11747-015-0455-4
https://doi.org/10.1007/s11747-015-0455-4
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.3390/vaccines11081338
https://doi.org/10.3390/vaccines11081338
https://doi.org/10.3390/vaccines11081338
https://doi.org/10.3390/vaccines11081338

	INTRODUCTION
	Protection motivation theory
	Theory of reasoned action (adaptive responses)
	Integrated framework for health-protective behavior

	METHODS
	Sample and sampling
	Instrument
	Data analyses

	RESULTS
	Demographic analysis
	Preliminary analysis
	Measurement validation
	Exploratory results

	DISCUSSION
	Conclusion

	ORCID
	AUTHOR CONTRIBUTIONS
	CONFLICTS OF INTEREST
	FUNDING
	DATA AVAILABILITY
	ACKNOWLEDGMENTS
	REFERENCES

