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Mask-wearing behavior patterns 
among dental patients in 
post-pandemic China: a 
cross-sectional study
Junfei Zhu 1, Fang Lin 2*† and Xuguang Yuan 1*†

1 Stomatology Center, China Japan Friendship Hospital, Beijing, China, 2 Department of Pulmonary and 
Critical Care Medicine, China Japan Friendship Hospital, Beijing, China

Background: The present study investigated the demographic characteristics 
of individuals who wear masks when visiting the Dental Department of a public 
Hospital in Beijing, China, 2 years after the Chinese government relaxed mask 
mandates following the COVID-19 pandemic.

Methods: A cross-sectional study was conducted at the Dental Department of 
China–Japan Friendship Hospital. Patients visiting the Clinic of the Stomatology 
Center were observed. Data on mask-wearing status, age, gender, outdoor 
temperature, and weather conditions were recorded. Statistical analyses 
included chi-squared tests and binary logistic regression to identify predictors 
of mask use.

Results: Among 1,009 patients, 46.3% wore masks. Females exhibited significantly 
higher mask-wearing rates than males (62.0% vs. 19.6%, OR = 6.457, P < 0.001). 
The increase of age positively influenced the mask-wearing rates (OR 1.010, 
P = 0.046). Lower temperatures (0–19°C) correlated with higher mask wearing 
rates (56.2–57.0%) versus warmer groups (20–39°C, 38.6–42.0%, P < 0.001), 
with each degree increase reducing likelihood by 2.3% (OR = 0.977; P = 0.007). 
Significantly elevated mask-wearing rates were observed during foggy weather 
conditions.

Conclusion: Nearly half of patients continue to wear masks when visiting the 
Dental Department in the post-pandemic era. The mask wearing behavior 
was influenced by gender, age, and environmental factors such as outdoor 
temperature and weather. Females and older individuals showed higher 
adherence, while colder temperatures and foggy weather correlated with 
increased mask use.
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Introduction

Started from the COVID-19 pandemic, wearing mask became one of the most visible and 
widely adopted strategies among the numerous preventive measures implemented to mitigate 
the spread of the virus (1). Governments worldwide instituted mandates requiring the public 
to wear masks in the early stages of the pandemic, especially in indoor spaces and crowded 
environments (2). Consistent mask use reduced infection rates, and contracting SARS-CoV-2 
may subsequently alter masking behavior in high-risk settings (3). Over time, as the global 
situation improved and the pandemic was brought under control, mask mandates were 

OPEN ACCESS

EDITED BY

Morenike Oluwatoyin Folayan,  
Nigerian Institute of Medical Research (NIMR), 
Nigeria

REVIEWED BY

Alejandro Vega-Muñoz,  
Universidad Central de Chile, Chile
Ashwani Kumar Upadhyay,  
Symbiosis International University, India
Hiram Daniel López-Santacruz,  
La Salle Bajío University, Mexico

*CORRESPONDENCE

Fang Lin  
 linfang825@163.com  

Xuguang Yuan  
 xgyuan58@126.com

†These authors have contributed equally to 
this work

RECEIVED 24 April 2025
ACCEPTED 28 July 2025
PUBLISHED 11 August 2025

CITATION

Zhu J, Lin F and Yuan X (2025) Mask-wearing 
behavior patterns among dental patients in 
post-pandemic China: a cross-sectional 
study.
Front. Public Health 13:1617357.
doi: 10.3389/fpubh.2025.1617357

COPYRIGHT

© 2025 Zhu, Lin and Yuan. This is an 
open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE Original Research
PUBLISHED 11 August 2025
DOI 10.3389/fpubh.2025.1617357

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1617357&domain=pdf&date_stamp=2025-08-11
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1617357/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1617357/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1617357/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1617357/full
mailto:linfang825@163.com
mailto:xgyuan58@126.com
https://doi.org/10.3389/fpubh.2025.1617357
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1617357


Zhu et al. 10.3389/fpubh.2025.1617357

Frontiers in Public Health 02 frontiersin.org

relaxed. However, the behavior of mask-wearing, once a public health 
necessity, continues to be an important indicator of individual and 
collective health awareness, even in the post-pandemic era (4).

The treatment procedures in dental Clinics often involve close 
contact with patients, aerosol-generation, and prolonged mouth 
opening. Additionally, splatters occurring during oral surgery 
procedures, could be also contaminated by respiratory pathogens, 
which make these environments potential hotspots for infectious 
disease transmission (5, 6). During the pandemic, dentists globally 
faced significant anxiety and fear. Many dental departments modified 
services to provide only emergency care per guidelines or closed 
indefinitely (7, 8). Notably, even as COVID-19 incidence declines, 
persistent transmission risks for other airborne pathogens including 
influenza viruses and Mycoplasma pneumoniae still persist in public 
environments (9). Given the unique characteristics of dental Clinics 
and the evolving nature of post-pandemic public health behaviors, it 
is of significance to explore how mask-wearing habits have persisted, 
or declined, within these specialized clinical environments.

Previous research has examined various factors that influence 
dental clinic visiting as well as mask-wearing behaviors, including 
gender, age, education level, smoking habits, and occupation (10–12). 
So far, few recent literature have examined the mask-wearing status in 
post-COVID-19 era. The survey reported by Lertsakulbunlue et al. 
(13) highlighted that the sustaining mask-wearing behavior in rural 
older adult populations in Thailand was significantly mediated by 
motivation and social norms. Additionally, post-COVID studies also 
suggested that psychological factors such as self-perceived facial 
attractiveness and social anxiety influenced the willingness to wear a 
mask (14, 15).

The present study aimed to evaluate current mask-wearing 
behavior and analyze influencing sociodemographic and 
environmental factors—such as age, gender, weather conditions, and 
outdoor temperature—among patients visiting the Dental Department 
of a public Grade A hospital in Beijing, China. The study was 
conducted 2 years after the relaxation of mandatory COVID-19 
restrictions. This research would contribute to the understanding of 
how public health interventions, such as mask-wearing, are influenced 
by socio-demographic factors, and will provide valuable insights for 
healthcare providers and policymakers in shaping ongoing infection 
control strategies.

Methods

The present study was conducted at China-Japan Friendship 
Hospital, Chaoyang District, Beijing, China. Patients visiting the 
Maxillofacial Clinic of the Stomatology Center during July 1st, 2024 
to December 1st, 2024 were observed by one independent doctor 
(Junfei Zhu). The mask-wearing status of the patients was observed 
and recorded at the time they stepped into the Clinic room. The mask-
wearing status, age, and gender were recorded. Additionally, outdoor 
temperature and weather conditions were documented using data 
from the mobile application Moji Weather. The inclusion criteria 
comprised patients who have scheduled an appointment for the day 
and presented for treatment. The persons who accompanied the 
patients to the Clinic were not included.

The scope of the Maxillofacial Clinic primarily focuses on tooth 
extraction, including impacted wisdom teeth, residual teeth, and loose 

teeth, as well as minor surgeries involve small cysts, tumors, abscesses, 
and wounds.

A preliminary investigation was conducted prior to the present 
study, in which 100 patients were observed. Among them, 48 patients 
wore masks, while 52 did not. Based on this data, the estimated mask-
wearing rate was determined to be 48% (P = 0.48).

Using this estimate and assuming a margin of error (δ) of 0.05 and 
a standard normal critical value (Z α/2) of 1.96, following formula 
was applied:

( )α

δ

−
=

2
/2

2
1Z P P

n

Substituting the given values, the minimum required sample size 
was calculated to be n = 384.

The statistical analysis was performed using SPSS version 27.0. 
The Chi-squared test was employed to compare mask-wearing rates 
across different categories, including gender, age, underlying health 
conditions, weather, and outdoor temperatures, a P value <0.05 was 
considered statistically significant, and a P value <0.01 was considered 
highly significant. Binary logistic regression was used to analyze the 
influence of different included categories on mask-wearing behavior. 
The results of the regression analysis are presented as odds ratios 
(ORs) with 95% confidence intervals (CIs). Also, a P value <0.05 was 
considered to be statistically significant.

Results

The present study spanned 184 days. A total of 1,009 patients 
were observed in the present study, including 629 females and 380 
males, with ages ranging from 5 to 90 years. Among them, 865 were 
healthy, while 144 had systemic disorders, including cardiovascular 
and cerebrovascular diseases (n = 75), diabetes mellitus (n = 26), a 
history of allergies (n = 14), and other disorders (n = 28). The highest 
recorded outdoor temperature was 36°C, and the lowest was 
3°C. During the study period, 500 patients visited the clinic on 
cloudy days, 323 on sunny days, 112 on foggy days, and 74 on rainy 
days (Table 1).

Of the 1,009 patients, 541 did not wear a mask, while 468 wore a 
mask. The overall mask-wearing rate was 46.3%. Most of the patients 
who wore masks chose surgical masks (n = 414), 30 patients wore N95 
masks, and 24 patients wore other kinds of masks such as cloth masks, 
anti-dust masks and UV protection masks (Figure 1).

The mask-wearing rate among females was significantly higher 
than that of males (62.0% vs. 19.8%; χ2 = 163.868; P < 0.001) 
(Figure 2).

Age groups were categorized based on the guidelines provided in 
Basic Epidemiology, a book published by the World Health 
Organization (WHO), which recommends four age categories: 0–14, 
15–44, 45–64, and ≥65 years (16). The 0–14 age group had the highest 
mask-wearing rate (61.9%), while the 15–44 age group had the lowest 
rate (44.2%). However, no statistically significant difference in mask-
wearing rates was observed between the groups (χ2 = 7.497; P = 0.058) 
(Figure 3).

Patients with any systemic disorders, including cardiovascular and 
cerebrovascular diseases, diabetes mellitus, a history of allergies, and 
other conditions, were grouped into one category. The mask-wearing 
rate among patients without systemic disorders was 46.4%, while the 
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rate among those with systemic disorders was 46.5%. No statistically 
significant difference was found between the two groups (χ2 = 0.001; 
P = 0.97) (Figure 4).

The outdoor temperature was divided into four 10°C groups: 
0–9°C, 10–19°C, 20–29°C, and 30–39°C. The mask-wearing rates 
among patients in these groups were 56.2, 57.0, 42.0, and 38.6%, 
respectively. Notably, the two lower-temperature groups (0–9°C and 
10–19°C) had significantly higher mask-wearing rates compared to 
the warmer groups (20–29°C and 30–39°C) (χ2 = 24.554; P < 0.001) 
(Figure 5).

The mask-wearing rates of patients in different weather conditions 
were as follows: 43.0% on cloudy days, 58.0% on foggy days, 50.0% on 
rainy days, and 46.7% on sunny days. The mask-wearing rate on foggy 

days was significantly higher than on cloudy days (χ2 = 8.823; 
P = 0.032) (Figure 6).

The result of binary logistic regression showed females compared 
with male were more likely to wear masks (OR 6.457; 95%CI 4.769–
8.744; P < 0.001); the increase of age positively influenced the mask-
wearing rates (OR 1.010; 95%CI 1.000–1.020; P = 0.046); The increase 

FIGURE 1

The overall mask-wearing status of the patients.

FIGURE 2

The comparison of mask-wearing rates between genders. 
**P < 0.001.

FIGURE 3

The comparison of mask-wearing rates between different age 
groups.

FIGURE 4

The comparison of mask-wearing rates between healthy patients 
and patients who have systemic diseases.

TABLE 1 Total characteristics.

Gender Age Systemtic condition Temperature Weather Diagnoses

Male 380 <15 21 Healthy 865 0–10 °C 163 Cloudy 500 Wisdom tooh 638

Female 629 15–34 619 Systematic 

disorders

144 11–20 °C 218 Foggy 112 TMD 152

35–64 289 21–30 °C 412 Rainy 74 Other tooth 

need to 

be extrcted

122

>64 154 31–40 °C 216 Sunny 323 Mass or tumor 52

Oter diagnoses 43
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of outdoor temperature negatively influenced the mask-wearing rates 
(OR 0.977 95%CI 0.961–0.994; P = 0.007) (Table 2).

Discussion

During the COVID-19 pandemic, extensive research was conducted 
on mask-wearing behaviors, examining various influencing factors such 
as age, gender, educational background, and other demographic 
characteristics (1, 17, 18). However, studies exploring mask-wearing 
habits in the post-pandemic era remain limited. Recent research has 
begun to address this gap. For instance, Lertsakulbunlue et  al. (13) 
investigated mask-wearing behaviors among older adult individuals in 
rural Thailand through surveys and qualitative interviews. Their findings 
highlight that motivation and social norms are key determinants of 
continued mask usage in the post-COVID period. Additionally, Cha et al. 
(15) examined the influence of self-perceived facial attractiveness on 
mask-wearing intentions. The study suggests that, while masks primarily 
served as a protective measure during the pandemic, they have 
increasingly become a tool for self-presentation in the post-pandemic era. 
These studies provide valuable insights into the evolving psychological 
and social drivers of mask usage beyond health concerns.

The present study is the first to explore post-COVID mask-wearing 
behaviors in a first-tier city in China. China-Japan Friendship Hospital 
is a grade A class 3 Hospital in China. The current Hospital policy for 
mask-wearing includes recommending that all patients wear masks 
while in the Hospital, and mandating that all dental healthcare workers 
wear masks, protective suits and protective face masks throughout their 
work process. Based on preliminary investigation and previous studies 
(10, 19), he  hypotheses of this study were that nearly half of the 
observed population would wear masks, and that the mask-wearing 
rate would be influenced by gender, age, outdoor temperature, and 
weather. The results are consistent with these hypotheses.

Masks in dental settings are essential to block harmful aerosols (like 
saliva, blood, and germs) released during procedures such as drilling or 
cleaning. They protect both staff and patients by preventing cross-
contamination—stopping germs from passing between mouths, noses, or 
eyes (20). As observed, 46.3% of dental patients continued to wear masks 
in the post-pandemic era, suggesting that while the majority had stopped, 
a significant proportion still adhered to mask-wearing practices, especially 
in the high risk area like a Dental Clinic. This aligns with previous studies 
showing that mask-wearing remains important even after mandates were 
lifted due to lingering concerns about airborne disease transmission (21). 
Additionally, past research has emphasized that the persistence of such 
behaviors is influenced by both individual health concerns and societal 
norms (22). A study in Hong Kong used an online survey to explore why 
people kept wearing masks after the removal of the mandatory mask. The 
results showed that personal attitudes toward masks were the strongest 
predictor, followed by subjective norms and perceived self-efficacy (23). 
The analysis reported by Kawase et al. (24) suggested that emphasizing 
self-protection as a motivation for mask-wearing remained a consistently 
effective strategy throughout the pandemic, even as its duration extended. 
Promoting masks successfully encouraged sustained behavioral change 
among individuals over time.

The observed gender difference aligns with previous researches 
suggesting that women are generally more health-conscious and more 
likely to engage in preventive behaviors, including mask-wearing (19, 
25). Psychological and sociocultural factors may also contribute to this 

FIGURE 5

The comparison of mask-wearing rates between different groups of 
outdoor temperature. α, β: P < 0.05 between the groups of α and β.

FIGURE 6

The comparison of mask-wearing rates between different groups of 
weather. *P < 0.05.

TABLE 2 The results of binary logistic regression.

OR (95% CI) P

Gender

 Male 1.000

 Female 6.457 (4.769–8.744) <0.001**

Age 1.010 (1.000–1.020) 0.046*

Systemic disease 0.971 (0.624–1.512) 0.897

Temperature 0.977 (0.961–0.994) 0.007**

Weather

 Sunny 1.000

 Cloudy 0.930 (0.677–1.278) 0.656

 Foggy 1.208 (0.735–1.988) 0.456

 Rainy 1.210 (0.693–2.112) 0.503

*P < 0.05; **P < 0.01.
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disparity (26). Women may perceive greater personal or societal 
expectations regarding health protection and are often more engaged in 
caring for others, further reinforcing their likelihood to wear masks (27).

The binary logistic regression analysis demonstrated that advancing 
age was positively associated with higher mask-wearing rates. However, 
the Chi-squared test comparing age groups revealed a marginally 
non-significant result (P = 0.058), which could be  explained by the 
limited sample size and the method of age-group categorization. The 
higher mask-wearing rate among younger children could be attributed 
to parental influence, as caregivers may ensure that children wear masks 
in public environments (28). As reported by Zhang et al. (29) during the 
pandemic, the strategy of sheltering combined with mask-wearing for 
individuals aged 50–64 years old was most effective, decreasing attack 
rate, Hospitalizations, and deaths by over 82%, indicating the importance 
of mask-wearing behaviors in aged population. In the present study a 
slight increase in mask-wearing rate with older age groups could 
be observed, which may be due to heightened health concerns and 
vulnerability to respiratory diseases, especially among older adult 
individuals who are at higher risk of severe illness (30).

The inverse relationship between outdoor temperature and mask-
wearing rates is a notable finding. Patients in colder temperature 
groups (0–9°C and 10–19°C) exhibited significantly higher mask-
wearing rates (56.2 and 57.0%, respectively) compared to those in 
warmer groups (42.0% at 20–29°C and 38.6% at 30–39°C; P < 0.001). 
Binary logistic regression further corroborated this trend, showing that 
each degree increase in temperature reduced the likelihood of mask-
wearing by 2.3% (OR = 0.977; P = 0.007). This aligns with studies 
suggesting that thermal discomfort in warmer climates discourages 
prolonged mask use due to perceived breathability challenges and 
physical irritation (31). Conversely, colder temperatures may enhance 
mask acceptance, as masks can provide incidental benefits such as 
protecting asthmatics against the effects of exercise and cold air (32).

However, the sharp decline in mask use above 20°C suggests that 
temperature thresholds influence behavior. This could reflect cultural 
or regional norms in Beijing, where winter air quality concerns (e.g., 
particulate pollution) and seasonal influenza may compound health 
motivations for mask use, whereas summer heat dominates comfort 
priorities (33, 34).

Weather conditions also influenced mask-wearing behavior. The 
elevated mask use during foggy weather likely stems from associations 
between fog and air pollution in urban China, where residents often link 
reduced visibility to poor air quality and respiratory risks (35). Basic 
preventive strategies, such as dietary supplementation of vitamins, and 
mask wearing outdoors seem to be sufficient to minimizing the adverse 
impact of daily exposure to fog and haze (36). The pre-pandemic studies 
also showed that air quality alerts independently drive mask-wearing, 
even absent infectious disease threats (37).

While this study provides valuable insights into post-pandemic 
mask-wearing behaviors, several limitations should be acknowledged. 
First, the study’s single-site design in Beijing limits generalizability to 
rural areas or regions with differing climatic or cultural norms. Secondly, 
self-reported health conditions and systemic disorders were not verified 
through medical records, potentially introducing misclassification bias. 
Further, the analysis did not account for air quality indices (e.g., PM2.5 
levels), which may confound the observed relationships between the 
present included factors and mask-wearing. Additionally, daily 
temperature averages might conceal intraday fluctuations affecting real-
time masking decisions. Future studies should integrate real-time 
environmental monitoring and multi-site sampling to address these gaps.

In conclusion, the present study highlights the persistence of mask-
wearing behavior among dental patients in post-pandemic Beijing, with 
nearly half continuing to use masks despite relaxed mandates. Gender 
emerged as the strongest predictor, with women three times more likely 
to wear masks than men. Age, and environmental factors—notably 
colder temperatures and foggy weather—also significantly influenced the 
adherence of mask wearing. This study offers several clinical implications 
for dental institutions and policymakers: First, mask dispensers at clinic 
entrances could be maintained year-round, especially targeting male 
patients. Second, patient reminders should be seasonally adjusted—
emphasize mask benefits more proactively in warmer months when 
compliance drops sharply. Moreover, public health campaigns linking 
masks to broader protective benefits (e.g., against pollution or fog) 
should be developed to sustain compliance with mask-wearing beyond 
the pandemic context. Future multi-center studies across diverse 
populations and settings are warranted to validate these findings and 
track longitudinal trends in mask-wearing behavior. Additionally, 
different perspectives, such as the psychological and behavioral drivers 
for mask-wearing willingness are also worthy to be explored.
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