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Factors associated with the
mask-wearing behavior of
university students in Japan: a
cross-sectional study of the
post-mask-mandate period

Yuko O. Hirano'*, Rin Iwashita?, Yuina Muta? and Minori Ishida?

!Nagasaki University Institute of Biomedical Sciences, Nagasaki, Japan, 2Nagasaki University School of
Health Sciences, Nagasaki, Japan

The coronavirus disease 2019 (COVID-19) pandemic has required people to adapt
to a new lifestyle, which includes wearing masks. In Japan, mask-wearing mandates
were prolonged for nearly 3 years, leading to the habitual use of masks by many
people. This habit persisted even after the relaxation of the mandates. Excessive
mask wearing, such as wearing masks in low-risk settings, can lead to dehydration,
especially during the summer. However, studies on Japanese people’s mask-
wearing behavior in the post-mask-mandate period are lacking. Therefore, the
reasons that people excessively wear masks should be investigated. This study
aimed to identify factors, including perceptions of mask wearing, that influence
the frequency and habit of wearing masks in the post-mandate period. An online
questionnaire was distributed to 471 university students in Japan between June 12
and 24, 2023. The results indicated that the frequency of mask wearing exhibited
a dichotomous trend. According to the multiple regression analysis, the strongest
predictor of both the frequency and habit of mask wearing was a sense of unease
from not wearing a mask rather than anxiety related to COVID-19. This study
provides the government with basic data to develop guidelines for the proper
wearing of masks to prevent heatstroke.
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1 Introduction

The coronavirus disease 2019 (COVID-19) pandemic, which was declared in early 2020,
required people to not only combat the hazardous, life-threatening virus but also adapt to the
“New Normal” conditions. The “New Normal” was a term coined to indicate how the pandemic
completely transformed every aspect of human life globally, including professional identify,
economic substance, work and family organization, and children’s education. This demanded
a radical revision of traditional methods, practices, and skills used to manage them (Manuti
etal, 2022). The World Health Organization (n.d.) have recommended wearing face masks to
prevent viral transmission, and many governments followed these rules. In Japan, the “New
Normal” was advocated by the government as a “new lifestyle;” one that should be adapted by
individuals and businesses to remain healthy. The guidelines, published on May 4, 2020,
included suggestions such as maintaining social distancing, wearing masks, washing hands
thoroughly, and shifting to remote work and shift rotation (Saito, 2020).

The new lifestyle of mandatory mask wearing is challenging, even for medical professionals,
who are accustomed to wearing masks while treating patients vulnerable to viral infections
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(Ekmektzoglou et al., 2021; Lewis et al., 2021; Mack and Fraser-Bell,
2021; Maru, 2021). Therefore, the impact on non-medical
professionals who are not used to wearing masks is likely even greater
due to the discomfort of wearing masks (Ribeiro et al., 2022). Previous
studies on mask wearing in Western countries found that people had
negative perceptions of mask wearing due to discomfort and vocal
symptoms, such as difficulty in breathing and coordinating speech
(Ribeiro et al,, 2022). People in Western countries followed the mask-
wearing recommendations of the authorities at the start of the
COVID-19 pandemic (Goldberg et al., 2020); however, they were less
likely to wear masks after the mandates were relaxed (Vest et al., 2022).
People who had negative vaccine intentions were significantly less
likely to wear masks (Latkin et al., 2021). A positive perception of the
government was found to be associated with higher mask use in
various countries (Wismans et al., 2022).

Long-term mask-wearing mandates may change people’s views of
the concept of wearing masks by hindering the ability to recognize
other people due to the mask covering one’s face (Freud et al., 2022).
Cha etal. (2023) reported that mask wearing could shift from being a
self-protection measure during the COVID-19 pandemic to a self-
presentation tactic in the post-pandemic era. In other words, people
wore masks primarily as a self-protective measure to prevent infection
during the COVID-19 pandemic. However, in the post-pandemic era,
mask wearing has evolved into a self-presentation tactic, used more
broadly for general health and safety and as social or psychological
comfort. Particularly in Japan, where many people wore masks before
the COVID-19 pandemic (Chiyoma, 2019),
attractiveness of people wearing masks increased after the onset of the

the perceived

pandemic (Kamatani et al., 2021). This suggests that Japanese people
are more likely to have a positive perception of wearing masks than
Western people (Crimon et al., 2022). Japanese people often wear
masks, especially during pollen seasons, to protect themselves from
pollen that may cause rhinitis, which is a national epidemic (Horii,
2014). During this time, in addition to protecting themselves from
pollen, Japanese people present themselves as allergy sufferers who
receive care from others. In other words, wearing a mask allows
Japanese people to communicate their situation (Yoshikawa, 2017).
The mask speaks about their positions and feelings without having to
express them verbally.

Nakayachi et al. (2020) reported that Japanese people have several
motivations to wear masks. They examined Japanese people for six
possible psychological reasons, including three expectations of risk
reduction: severity, protection, and prevention. Three driving
psychological forces (norms, relief, and impulsion) for wearing masks
during the COVID-19 pandemic were evaluated. They found that
Japanese people’s mask wearing was motivated by socio-psychological
incentives but not risk reduction. Furthermore, Sakakibara and Ozono
(2021) reported that norms and impulsions significantly predicted
mask wearing in Japanese people; however, severity, protection, and
prevention did not. These studies suggest that Japanese people have
unique behaviors regarding mask wearing driven more by social
perceptions than by concerns about viral infections. Therefore, even
after official announcements relaxing mask-wearing mandates, some
Japanese people may feel uneasy or anxious or may perceive
themselves as aloof to society if they do not wear masks. This may
be especially true after a long period of mandatory mask wearing,
during which they became accustomed to wearing masks and
subsequently became afraid to remove them.
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The perception of wearing masks can affect how people view mask
use for self-presentation, particularly in Japan, which has a unique
concept called date-masuku (Yoshikawa, 2017), literally translated as
“fake mask”” Date-masuku is worn not for health reasons but for other
purposes, such as following the social norms. This may promote the
excessive use of masks, including in low-risk environments. Such
behavior poses potential health risks, particularly during the summer
months, as prolonged mask use can contribute to dehydration and
other physiological burden (Ueno, 2021).

Therefore, the reasons that people excessively wear masks should
be investigated. This study aimed to identify factors, including the
perceptions of wearing masks, influencing the frequency and habit of
wearing masks after the relaxation of the mask-wearing mandate on
May 8, 2023, which was a response to the classification change of
COVID-19 from the novel influenza and other disease category to the
Class 5 category (Ministry of Health, Labor and Welfare, 2023). This
study targets university students, a group whose behavior is often
shaped by societal norms (Mashiko, 2010). Consequently, the findings
may offer insights into broader societal trends in Japan.

2 Methods
2.1 Study participants

The target population for this study were students enrolled in a
university in the western part of Japan.

2.2 Sampling procedure

This study conducted a questionnaire survey. For the sampling
procedure, first, the authors listed the ID numbers of all students
enrolled in the university. Each student in the university was assigned
an ID number, which is also used to identify their email address.
Second, random sampling was conducted to select 2,000 study
participants from the list, aiming to select one-fourth of the students
enrolled. Third, the link to an online questionnaire was distributed to
the selected students via email, using the email address linked to their
ID number.

2.3 Instruments

The online survey covered several topics. Frequency of wearing
masks when going out was evaluated by asking “How often do
you wear a mask when going out?” Responses were rated on a seven-
point Likert scale (1 = never; 7 = always). The Self-Report Habit Index
(SRHI) of mask wearing was used to measure the degree of
development of mask-wearing habits. The 12-item SRHI scale was
originally developed by Verplanken (2006) to measure the habit
strength of health-related behaviors. The Japanese version of the scale
was developed by Takami (2023). This study used the SRHI to measure
the habit strength of wearing masks.

Gender, academic year, and academic course were used as control
variables for mask-wearing behavior. In addition, we collected data on
whether the respondents were required to wear masks when
participating in practicums or part-time jobs at the time of the survey,
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frequency of mask-wearing before the onset of the COVID-19
pandemic due to pollen allergies or rhinitis, and whether they needed
to wear masks due to medical conditions at the time of the survey.

COVID-19-related anxiety, a factor associated with mask-wearing
behavior (Wang et al., 2020), was evaluated by asking “To what extent
are you afraid of being affected by COVID-19 if you do not wear
masks?” The sense of unease due to not wearing masks was measured
by asking “How uneasy do you feel due to not wearing masks?”
Anxiety about being perceived as aloof was measured by asking “How
much anxiety do you experience about being perceived as aloof when
you are not wearing a mask?” Responses were rated on a seven-point
Likert scale (1 = not at all; 7 = very strongly).

We assumed that, among the younger generations in Japan, masks
are used to hide one’s appearance for the purpose of security; some
mask wearers in Japan have difficulty communicating with others face
to face (Chiyoma, 2019). Anxiety about how self-appearance is
perceived when not wearing a mask was measured by asking “How
anxious do you feel about how your appearance is perceived by others
when you are not wearing a mask?” Responses were rated on a seven-
point Likert scale (1 = not at all; 7 = very strongly).

Sense of coherence (SOC) was measured by adapting the
SOC-3UTHS scale, which was developed by Togari et al. (2007). The
SOC contains three domains: comprehensibility, meaningfulness, and
manageability. These domains were conceptualized as salutogenic
factors by Antonovsky (1993). SOC was measured by asking “I believe
I can find solutions to everyday problems and challenges,” “I believe
some of the challenges and problems in life are worth facing and
working through” and “I think I can understand and anticipate
everyday problems and challenges” Responses were rated on a seven-
point Likert scale (1 = not at all; 7 = very strongly).

Studies conducted during the COVID-19 pandemic reported that
SOC was associated with health-related outcomes, such as
psychological well-being (Kayi et al., 2023), fewer health complaints
(Dadaczynski et al., 2022), and lower anxiety (Leung et al., 2022).
Therefore, in this study, SOC was considered a potential indicator of
mask-wearing behavior.

Health literacy (HL) is associated with self-related risk perception
(Wismans et al., 2022), which is manifested in mask-wearing behaviors
(Zhang et al., 2022), vaccine intention (Latkin et al., 2021), and fewer
misinformation beliefs about COVID-19 vaccination (McCaffery
etal., 2020). In this study, HL was tested to confirm its association with
mask-wearing behavior in the post-mask-mandate period by using the
Communicative and Critical Health Literacy Scale, developed by
Ishikawa et al. (2008). HL consists of five questions, including scale
measures a person’s ability to effectively gather, evaluate, and use
information for health-related decision-making. It includes the ability
to: (1) collect information from various sources such as newspapers,
books, TV, and the internet; (2) identify relevant information from a
large amount of data; (3) assess the reliability of information; (4)
understand and communicate information; and (5) make plans or take
actions to improve health based on the information. Responses were
rated on a five-point Likert scale (1 = not at all; 7 = very strongly).

2.4 Online survey procedure

The online questionnaire was distributed between June 12 and
24, 2023, 5-to-6 weeks after the relaxation of the mask-wearing
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regulations announced by the government of Japan. The survey
was conducted more than 18 days after the announcement of the
mask mandate relaxation, as habitual behavior tends to settle
between 18 and 254 days (Lally et al., 2010). In addition, the
survey was conducted before the rainy season began, as high
humidity may have led people to intentionally remove their
masks. Conducting a survey during this period may provide
valuable insights for determining the optimal timing for
governmental public health advisories aimed at discouraging
excessive mask use.

2.5 Statistical analysis

Statistical analyses were performed using SPSS Statistics Version
25 (IBM Corp., Armonk, NY, USA). The Wilcoxon rank-sum test,
Spearman’s rank correlation coefficient, and Pearson correlation
coefficient were used for bivariate analyses. A multiple regression
(Ordinary Least Squares regression) analysis was used to develop a
model to indicate the frequencies and habits of mask wearing among
respondents. In the multiple regression analysis, variables indicating
a significant association between mask-wearing frequency and SHRI
scores were chosen as independent variables. The variation inflation
factor (VIF) scale was used to identify multicollinearity trends.

2.6 Ethical considerations

Ethics approval was obtained from the Biomedical Sciences Ethics
Board of Nagasaki University (permission number: 23120701). The
participants provided informed consent by clicking a button stating “I
agree to participate in this study” prior to answering the online
questionnaire; otherwise, they could not access the survey forms. The
use of digital devices for obtaining informed consent was approved by
the Ethical Guidelines for Life Sciences and Medical Research
Involving Human Subjects authorized by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT), the Ministry of
Health, Labor and Welfare (MHLW), and the Ministry of Economy,
Trade and Industry (METT) of Japan.

3 Results

A total of 489 students participated in this study. Twelve fifth- and
sixth-year students in medical and dental courses were excluded
because their curriculum differed from that of four-year-college
students. The fifth- and sixth-year students in medical and dental
programs are engaged in long-term clinical practicums, during which
they are required to wear masks daily. Therefore, 471 students were
included in the analysis. The valid response rate was 23.6%. The
respondents’ characteristics are listed in Table 1. Among the
respondents, 44% were accustomed to wearing masks before the
COVID-19 pandemic due to medical conditions such as allergies to
pollen or rhinitis. Nearly 30% of the respondents answered that they
needed to wear masks when participating in practicums or working
part-time, whereas only 5.7% responded that they needed to wear
masks due to medical conditions, such as allergies to pollen, at the
time of the survey.
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TABLE 1 Characteristics of the respondents (N = 471).

e |
Gender Men 217 (46.1)
Women 247 (52.4)

NA 7 (1.5)

Grade First 155 (32.9)
Second 106 (22.5)

Third 106 (22.5)

Fourth 104 (22.1)

Medical/health sciences course Yes 134 (28.5)
No 337 (71.5)

Need to wear masks when Yes 140 (29.7)
required (i.e., practicum or No 318 (67.5)
part-time job) NA 53 2.8)
Used to wearing masks before Yes 205 (43.5)
the COVID-19 pandemic No 253 (53.7)
NA 13 (2.8)

Need to wear masks due to Yes 27 (5.7)
medical conditions No 431 (91.5)
(i.e., rhinitis) NA 3 2.8)

The average score of the frequencies of wearing masks when going
out was 3.74 (standard deviation [SD] 2.14), and the average mask-
wearing SRHI score was 25.33 (SD 11.90). The frequency of wearing
masks exhibited a dichotomous trend (Figure 1). The frequency of
SHRI scores was concentrated in the lowest category (scores of 11-15),
accounting for 32.7% of all respondents (Figure 2).

In terms of the type of anxiety experienced by respondents,
anxiety about how their appearance was perceived when not wearing
masks had the highest score of 3.41 (SD 1.97), followed by a sense of
uneasiness when not wearing masks (3.34, SD 1.90), anxiety about
being perceived as aloof when not wearing masks (3.00, SD 1.75), and
anxiety about being infected by COVID-19 when not wearing masks
(2.96, SD 1.68; Table 2).

The average SOC and HL scores were 14.86 (SD 2.97) and 18.14
(SD 3.55), respectively.

The Wilcoxon rank-sum test indicated that women ranked higher
in both mask-wearing frequency (p < 0.001) and SRHI (p < 0.001)
scores. Medical students scored higher on both mask-wearing
frequency (p = 0.009) and SHRI (p = 0.017). Those who had medical
conditions that required mask wearing had a higher rank in mask-
wearing frequency (p =0.038), whereas this tendency was not
observed with the SRHI score. Respondents who were required to
wear masks when participating in practicums or working part-time
jobs had higher SHRI scores than their counterparts (p = 0.025). In
addition, respondents who wore masks before the COVID-19
pandemic had higher SHRI scores than those who did not wear masks
(p = 0.002; Table 3).

Moreover, for each type of anxiety, we examined the associations
between gender, academic courses, whether individuals were required
to wear masks when participating in practicums or working part-time
jobs, whether they had been wearing masks before the COVID-19
pandemic, and whether they had medical conditions that required

Frontiers in Psychology

10.3389/fpsyg.2025.1498560

mask wearing (Table 4). Women scored higher than men on each
anxiety subscale (p < 0.001).

Table 5 shows the association between mask-wearing frequency,
SHRI scores, anxiety types, HL, and SOC. The sense of uneasiness due
to not wearing masks was strongly associated with mask-wearing
frequencies (rs=0.764, p <0.001) and SHRI scores (rs=0.808,
P <0.001). Neither the frequency of mask wearing nor SRHI scores
were significantly associated with HL or SOC.

A multiple regression analysis was conducted to develop a model
indicating the frequencies and habits of mask wearing among the
respondents. To avoid multicollinearity, anxiety about being perceived
as aloof when not wearing masks was excluded from the analysis. To
assess the appropriateness of including the variable ‘sense of
uneasiness when not wearing masks’ in the model, the VIF was below
2.741, which is considered statistically acceptable. The strongest
indicator of both frequencies and habits of mask wearing was sense of
uneasiness due to not wearing masks (f=0.594, p <0.001 and
P =0.623, p<0.001 respectively). This suggests that unease is a
significant motivator for mask-wearing behavior. Surprisingly,
COVID-19-related anxiety had weak associations with both the
frequencies and habits of mask wearing (f = 0.155, p <0.001 and
p=0.089, p = 0.023 respectively; Table 6).

4 Discussion

This study examined the mask-wearing frequency and habitual
behaviors at the point of the relaxation of mask-wearing mandates by
the government. The frequency of wearing masks exhibited a
dichotomous trend, which indicated a clear division between those
who continued to wear masks after the relaxation of mask-wearing
mandates and those who did not. However, more than 30% of the
respondents were unlikely to exhibit habitual mask-wearing behavior.
This indicated that the respondents were unlikely to continue
habitually wearing masks after the 3 years of mask-wearing mandates
were relaxed. This could suggest that the respondents wished to stop
wearing masks, despite government recommendations to wear masks
to prevent viral exposure after regulations were relaxed. This was in
line with the finding that anxiety about being infected with COVID-19
when not wearing masks had the lowest score among the four types
of anxiety. Respondents with lower anxiety about infection were less
likely to wear masks.

We found common sociodemographic characteristics associated
with the frequency of wearing masks and SHRI scores. Women were
more likely than men to wear masks and develop habitual mask-
wearing behaviors. This may be attributed to health concerns and
anxiety among women regarding appearance (Miyazaki et al., 2021)
and viral exposure (Ayran et al., 2022; Vest et al., 2022; Zhang et al.,
2022). Our study further suggests that some motivations differ by
gender. Howard (2021) reported that men were more likely to
perceive facemasks as infringing on their independence, whereas
women were more likely to perceive facemasks as uncomfortable.
In addition, our study indicated that women were more likely than
men to wear masks and develop a habit of wearing them.
Furthermore, women were more anxious about not wearing masks
for various reasons beyond virus exposure, such as sense of
uneasiness, fear of being perceived as aloof, and concern about their
appearance. These results were in line with those presented by
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Mask wearing behaviors of the respondents.
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Mask wearing SRHI score.
TABLE 2 Anxiety scores of the respondents.
‘ Average ‘ SD
Anxiety about how my appearance is perceived when not wearing masks 3.41 (1.97)
Sense of uneasiness when not wearing masks 3.34 (1.90)
Anxiety about being perceived as aloof when not wearing masks 3.00 (1.75)
Anxiety about being infected by COVID-19 when not wearing masks 2.96 (1.68)

SD, Standard Deviation.

Alsharawy et al. (2021) and Galasso et al. (2020), who investigated
eight countries and found that women are more likely to perceive
the pandemic as a serious health problem and to agree and comply
with restraining measures. Similarly, in this study, women were
found to be likely to take every measure, including mask wearing,
to protect themselves; thus, they were more likely to develop mask
wearing as a habit. This phenomenon seems to have led to “mask

addiction,” which was pointed out by Chiyoma (2019) based on the

Frontiers in Psychology

05

evidence that wearing masks quite often even without health-related
concerns, among young women in Japan.

Moreover, the academic courses that respondents were enrolled
in were associated with mask wearing frequencies and SRHI scores.
Students in medical and health sciences courses wore masks more
frequently and were more likely to develop mask-wearing habits than
students in other courses. These findings suggest that students in
medical and health sciences courses were more aware of the threat of
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TABLE 3 Mask-wearing behaviors by characteristics of the respondents.

Frequencies of mask wearing

10.3389/fpsyg.2025.1498560

Mask wearing SRHI score

Mean rank p value Mean rank p value
Gender Men 200.71 193.68
p<0.001 p<0.001
Women 247.45 245.31
Medical/health sciences course Yes 255.18 249.06
p=0.009 p=0017
No 219.54 216.44
Need to wear masks when required (i.e., Yes 218.96 204.99
. L p=0.252 p=0.025
practicum or part-time job) No 234.14 234.67
Used to wearing masks before the COVID-19 | Yes 242.67 246.56
demi p=0.052 p=0.002
pandemic No 218.83 208.50
Need to wear masks due to medical Yes 280.15 258.94
=0.038 =0.176
conditions (i.e., rhinitis) No 226.33 P 223.45 P

TABLE 4 Anxiety scores by characteristics of the respondents.

Anxiety of been
infected by

Sense of uneasiness
when not wearing

Anxiety of been
perceived as loof

Anxiety about how
my appearance is

COVID-19 when not ENS when not wearing perceived when
wearing masks [ENS not wearing masks
Mean p value Mean p value Mean p value Mean p value
rank rank rank rank
Gender Male 200.60 195.54 189.06 185.25
p<0.001 p<0.001 p<0.001 p<0.001
Female 247.55 251.84 257.34 260.57
Medical/Health Sciences Yes 246.41 249.34 263.54 256.10
p=0.081 p=0.042 p<0.001 p=0.006
Course No 222.94 221.80 216.30 219.10
Need to wear masks Yes 221.07 217.01 207.62 212.50
when in required (i.e., No 23321 p=0.355 235.00 p=0.172 239.13 p=0.016 236.98 p=0.063
practicum, parttime job)
Get use to wearing Yes 246.77 251.10 241.12 242.67
masks even before No 21551 p=0.010 212.00 p=0.001 220.09 p=0.084 218.83 p=0.051
COVID-19 pandemic
Need to wear masks due Yes 261.89 270.33 215.39 213.67
to medical conditions No 207.47 p=0.180 226.94 p=0.092 230.38 p=0.560 230.49 p=0514
(i.e.rhinitis)

COVID-19 because they were well-educated about its potential harm
and damage to the body.

Unlike the respondents’ gender and academic courses, the
urgent need to wear masks seemed to be differently associated with
the frequency of mask wearing and mask-wearing habits. For
instance, medical conditions at the time of the survey, such as
seasonal rhinitis, significantly affected the frequency of wearing
masks but did not significantly impact the SRHI scores. Wearing
masks to prevent pollen exposure, which leads to allergic reactions,
is common in Japan, particularly during spring (Chiyoma, 2019;
Kamatani et al, 2021). Masks are effective in preventing the
transmission of pollen (Wagner et al., 2022). People in Japan who
wear masks have been found to be 60% less likely to be infected by
COVID-19 than those who do not (Sugimura et al.,, 2021). However,
mask-wearing behavior for acute medical conditions is temporary
and may be less likely to become a habit; people who wear masks to
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cope with acute medical syndromes seem to stop wearing masks
once these conditions change.

However, mask-wearing habits may have been influenced by long-
term habits established before this study. This was evidenced by the
fact that respondents who were accustomed to wearing masks before
the COVID-19 pandemic were likely to have higher SRHI scores than
those who were not. Interestingly, respondents who were required to
wear masks during practicums or part-time jobs had lower SRHI
scores than those who were not. The authors’ interpretation of this fact
is as follows: The individuals who are required to wear masks because
of circumstances such as practicum sessions or part-time jobs are
more likely to wear masks consciously. In such situations, mask-
wearing is seen as being mandatory, and they are aware that they must
follow the rules. Thus, their mask-wearing behavior is driven by
deliberate action rather than by unconscious habit. On the other hand,
individuals who are not required to wear masks tend to do so

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1498560
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Hirano et al.

10.3389/fpsyg.2025.1498560

TABLE 5 Correlations between anxiety scores, HL, SOC, and mask-wearing behaviors.

1 2 K 4 ) 6 7
1. Anxiety of been infected by COVID-19 when
not wearing masks
2. Sense of uneasiness when not wearing masks 0.706%*
3. Anxiety of been perceived as loof when not 0.515%* 0.6217%*
wearing masks
4. Anxiety about how my appearance is 0.418%* 0.655%* 0.629%*
perceived when not wearing masks
5.HL —0.023 —0.018 —0.039 —0.006
6.5S0C —0.085 —0.063 —0.130%* —0.133%* 0.301%*
7. Frequencies of mask wearing 0.607** 0.764** 0.472%* 0.545%* —0.002 0.001
8. Mask wearing SRHI score 0.6127%* 0.808%* 0.543%* 0.637%* —-0.027 —-0.075 0.839%*

##p <0.01.

TABLE 6 Factors associate with mask-wearing behaviors.

Frequencies of mask wearing

Mask-wearing SRHI score

p value

p p value p

Sense of uneasiness when not wearing masks 0.594 p<0.001 0.623 p<0.001
Anxiety about being infected by COVID-19 when not wearing masks 0.155 p <0.001 0.089 p=0.023
Anxiety about how my appearance is perceived when not wearing masks 0.091 p=0.024 0.185 p<0.001
Adjusted R? 0.592 p<0.001 0.658 p<0.001
Control variables: gender, academic course

unconsciously. As a result, the SRHI scores of those not required to
wear masks were higher than those of individuals who were required
to wear them.

One of the contributions of this study is the finding that
anxieties leading to wearing masks influenced both the frequency
of mask wearing and SRHI scores for mask wearing, even after
controlling for gender and academic courses. Furthermore, the
results revealed differences in the structure between mask-wearing
behavior and SRHI scores for mask wearing in terms of the strength
of the effects of each independent variable on each dependent
variable. The frequency of mask wearing was strongly influenced by
the sense of uneasiness when not wearing masks and, to a lesser
extent, by anxiety about being infected with COVID-19 as well as
concerns about how one’s appearance is perceived without a mask.
In contrast, for SRHI scores, the sense of uneasiness was the
strongest indicator, followed by concerns about how one’s
appearance was perceived without a mask and a weaker influence
of anxiety about being infected with COVID-19. The sense of
uneasiness, which was identified as the strongest indicator of both
the frequency and SRHI score of mask wearing, represented a
feeling of uncertainty and anxiety. The vague sense of uneasiness
felt when not wearing masks can be understood as a cognitive
process that includes an indistinct awareness, as highlighted by
Miyake (2007). In other words, anxiety involves a cognitive process
that includes indistinct awareness, unlike other types of anxiety
with clear targets, such as fear of contracting COVID-19 or concern
about how one’s appearance is evaluated by others. This type of
vague anxiety can cause individuals to be unsure of the reason for
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their anxiety, making it difficult for them to adopt appropriate
coping strategies. Consequently, people might wear masks as a
provisional coping behavior to achieve a sense of security, leading
them to feel somewhat reassured by wearing masks.

In addition, the anxiety about being infected with COVID-19
when not wearing masks, which marked the lowest average score
compared with other types of anxieties, suggested that the
respondents of this study felt less anxious about contracting the virus
than about how their appearance was perceived or being seen as aloof
when not wearing masks. The survey was conducted when the
government of Japan warned of a rising ninth wave of COVID-19
through the mass media due to an increase in the number of people
who had stopped wearing masks. Therefore, the respondents in this
study appeared to wear masks only provisionally. However, this
provisional behavior contributed less to the development of habitual
mask-wearing practices for several reasons. Habits are fixed behaviors
acquired through repetition that can be performed with minimal
mental effort. Anxiety about being infected with COVID-19 appears
to be influenced by pandemic conditions that are constantly
changing. Therefore, habitual mask-wearing behavior is less likely to
be affected, particularly after the official declaration of mask-
wearing relaxation.

Anxiety about how ones appearance is perceived when not
wearing a mask was likely influenced by subjective perceptions of the
self, such as self-efficacy (Bandura, 1994), rather than pandemic
conditions, which were objective. Thus, it was less influenced by the
frequency of mask wearing than anxiety about being infected by
COVID-19 at the time of the survey, which was conducted when the
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ninth wave was arising. However, this type of anxiety is subjective and
based on an individual’s fixed perception. Therefore, those experiencing
such anxiety seem to cope by wearing masks and habitualizing the
behavior of wearing masks to conceal their appearance.

The present study identified indicators of mask-wearing behaviors
and variables that did not contribute as indicators of such behaviors.
We found that HL and SOC were not associated with the frequency of
mask wearing or mask-wearing SRHI scores. Furthermore, HL and
SOC did not influence mask-wearing behavior. This suggested that the
motivation for wearing masks in this context was influenced more by
psychological comfort and social norms than by knowledge or
comprehension of health information. In other words, wearing masks
may not have been a behavior to protect oneself from invisible viruses
that risk one’s health. Respondents wore masks to protect themselves
from the perceived invisible discomfort or anxiety they experienced in
society. This behavior is consistent with mask usage to seek
psychological comfort by concealing the lower parts of the face to hide
mask-wearers’ emotions in nonverbal communication, as noted by
Chiyoma (2019).

However, wearing masks retains moisture; therefore, one must
be cautious about the risk of heatstroke when wearing face masks,
especially during hot and humid summers. Changing people’s
behavior, such as getting them to stop wearing masks, can be difficult.
Therefore, the government should develop a heatstroke prevention
proposal similar to that created for medical personnel (Working
Group on Heatstroke Medical Care during the COVID-19 Epidemic,
2020) to warn the public about the risk of heatstroke when
wearing masks.

This study had several limitations. First, the results may have been
affected by sampling bias. The response rate was 23.6%, and the target
population was limited to university students; therefore, one must
be cautious when applying the model of mask-wearing behavior to the
general population, especially to those in professions that require
mandatory mask use, such as healthcare workers. Also, caution must
be exercised when applying this model, which is based on the younger
generation such as university students, to older individuals—the
majority of Japan’s population—who tend to exhibit more pronounced
physical and mental symptoms that may influence their mask-wearing
behavior. Second, this study was conducted 5-6 weeks after the
relaxation of the mask-wearing mandate; however, it may not fully
capture long-term behavioral changes. Further research is needed to
identify the timing of interventions that may effectively promote
sustained changes in mask-wearing behavior. Third, to avoid
multicollinearity, anxiety about being perceived as aloof when not
wearing a mask was excluded from the model. Therefore, caution must
be exercised when interpreting this model. Further studies are needed
to test models of mask-wearing behavior by including factors related
to anxiety about being perceived as aloof when not wearing masks in
the general population.

5 Conclusion

This study examined the factors influencing the continued
habitual behaviors and frequency of mask wearing in Japan after the
relaxation of COVID-19 mask mandates. The results suggest that
addressing psychological comfort and social norms may be more
effective in promoting mask use than focusing on disease-related
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anxiety. Considering the recurring nature of viral outbreaks, healthy
lifestyles that consider diverse perceptions of mask use must
be established. Further research is required to demonstrate the
applicability of our findings beyond university students to the general
population and to countries outside Japan, where cultural and other
variables may differentially influence mask wearing.
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