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Abstract

The COVID-19 pandemic influenced dental care behaviors, with increased concern over virus transmission. This study pro-
vides insights into Thai patient behaviors and attitudes about dental care during the Omicron wave. A cross-sectional survey
was conducted via Google Forms in June 2022, collecting sociodemographic data, attitudes, and behaviors related to dental
care during the pandemic. Nine hundred and seventy-eight responses were analyzed using descriptive statistics, the Mann-
Whitney U-test, and multiple linear regression. Nearly half of the respondents expressed high to extreme concerns about
delayed dental care affecting oral health (49.3%) and the risk of contracting COVID-19 in dental settings (45.7%).
Individuals who avoided dental visits increased from 8.1% before the pandemic to 36.3% during the pandemic. However,
59.4% of respondents reported confidence in avoiding COVID-19 when dental workers strictly followed preventive measures.
The study highlights concern over delayed dental care and COVID- 19 risks, leading to increased avoidance of visits. However,
strict preventive measures by dental workers boosted confidence, emphasizing the need for effective infection control to

ensure continued access to dental care.
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Introduction

The COVID-19 pandemic, caused by severe acute respiratory
syndrome-coronavirus 2 (SARS-CoV-2), has significantly
impacted global healthcare,' with dental practices facing
unique challenges due to the high risk of aerosol transmis-
sion.*® Dental clinics had to defer many elective treatments
while implementing stringent preventive measures like
patient screening, enhanced personal protective equipment
(PPE), and ventilation improvements. These changes were
essential in minimizing transmission risks, particularly in
environments where aerosol-generating procedures are
common.” ™ Despite the adoption of robust safety protocols,
many patients were reluctant to visit dental clinics, leading to
deferred treatments.'®~'° This avoidance of dental care raised
concerns over the long-term effects of delayed oral health."'!

Two years into the COVID-19 pandemic, the emergence
of the highly transmissible Omicron variant was associated
with milder symptoms.*® By this stage, widespread vaccina-
tion, enhanced infection control protocols, and improved

understanding of COVID-19 transmission allowed dental
clinics to resume more normal operations in Thailand.?!~**
In contrast to the early pandemic phase, when healthcare
facilities were closed or restricted to nonaerosol-generating
treatments, these measures may have impacted oral health
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outcomes.”* The key challenges during the Omicron stage
included managing backlogs of postponed treatments and
restoring patient confidence in routine dental visits.
However, studies specifically examining the impact of this
phase on dental care remain limited, highlighting the need
for further research.

Understanding patient perspectives on dental care during
the outbreak is crucial for maintaining oral healthcare in
future pandemics. This study aims to fill this gap by assessing
the attitudes and behaviors of dental patients in Thailand
during the Omicron wave, which seems to be a transition
period from the epidemic to normal, providing key insights
into how patient confidence and dental service utilization
were affected.

Methods
Study Design

This cross-sectional study assessed the attitudes and behav-
iors of dental patients in Thailand during the COVID-19 pan-
demic. Data were collected via a web-based survey
conducted using Google Forms in June 2022, during the
Omicron wave. The questionnaire consisted of 3 sections:
sociodemographic information, attitudes, and behaviors
toward dental treatments during the pandemic. The study
adhered to the Declaration of Helsinki and was approved
by the Human Research Ethical Committee of the Faculty
of Dentistry, Chulalongkorn University. Participants were
fully informed about the study’s purpose and voluntarily pro-
vided their consent before participating. To protect privacy,
all collected data were anonymized, ensuring no personally
identifiable information was recorded or used in the analysis.

Participants

The study targeted Thai residents aged 18 years and older
who were able to read and understand Thai. Dentists were
excluded from the study to avoid bias in patient perspectives.
The sample size was calculated using Slovin’s formula (n =
N/(1 + Ne?)), with N representing the Thai adult population
(aged 18 and over) from the 2019 National Statistical
Office of Thailand, resulting in a minimum required sample
of 400 participants. Considering a 20% anticipated
drop-out rate, the final target was 480 participants.

Data Collection

Participants were recruited through social media platforms
(Facebook, Messenger, and Line) and handbills were distrib-
uted at private and public dental clinics by convenient sam-
pling. As an incentive, participants were entered into a
drawing for a chance to win one of 100 fuel gift cards,
each worth 500 Thai Baht.

The self-administered online survey took ~15 min to
complete. Respondents were limited to a single submission

by enabling unique response tracking. The questionnaire
was pilot-tested with 10 dental patients from the Faculty of
Dentistry at Chulalongkorn University in early 2022. Based
on feedback from the pilot, minor adjustments were made
to improve question clarity. However, pilot data were not
included in the final analysis.

Outcome Measures

The survey instrument was developed based on a review of
previous studies'®'® and qualitative interviews with 10
dental patients receiving dental care services at the Faculty
of Dentistry, Chulalongkorn University during January and
February 2022. The questionnaire consisted of 3 sections:
(1) sociodemographic data, (2) attitudes toward
COVID-19-related dental treatments, rated on a S5-point
Likert scale (1=not at all, 2=slight, 3 =moderate, 4=
high, and 5=extreme), and (3) dental service utilization
during the pandemic. Each question was set to be required
so that could proceed to the next question, preventing nonre-
sponse errors or missing data. Four dentists specializing in
different areas of dentistry evaluated the questionnaire’s
content validity. The English version of the questionnaire is
available as Supplemental File 1.

Statistical Analysis

Data analysis was conducted using IBM SPSS Statistics
(Version 22). Descriptive statistics were used to summarize
sociodemographic characteristics and responses.
Categorical variables were expressed as frequencies and per-
centages. Multiple linear regressions were employed to
explore associations between sociodemographic variables
and patients’ attitudes toward dental treatments during the
pandemic. A significance level of 0.05 was used.
Additionally, a Mann-Whitney U-test was applied to
compare levels of concern between participants who visited
the dentist during the pandemic and those who did not.

Results
Participant Characteristics

A total of 1093 responses were received, of which 978 met
the inclusion criteria and were analyzed. Due to the distribu-
tion method of the questionnaire, the response rate could not
be determined. The sample consisted of 65% female partici-
pants, with nearly equal representation of individuals aged 18
to 40 (42.8%) and 41 to 60 years (38.0%). Most participants
(87.4%) lived with their families, and 45.1% had at-risk
family members, such as young children, the elderly, or
those with chronic health conditions. Approximately 20%
of respondents reported a history of COVID-19 infection,
with the vast majority (88.4%) experiencing only mild symp-
toms. Nearly all participants (98.8%) had received
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Table I. Characteristics of the Surveyed Participants.

Characteristics Number of participants (%)
Gender

Male 337 (34.5)

Female 636 (65.0)

Not specified 5(0.5)
Age (year)

18-40 418 (42.7)

41-60 372 (38.1)

>6l 188 (19.2)
Medical status

Healthy 706 (72.2)

Underlying disease 272 (27.8)
Region

Capital city (Bangkok) 422 (43.1)

Provincial city 556 (56.9)
Monthly income (Thai Baht)

< 15000 220 (22.5)

15001-25 000 205 (21.0)

25 001-50 000 313 (32.0)

>50 000 240 (24.5)
Education level

Not higher than secondary school 100 (10.2)

Bachelor’s degree or diploma 569 (58.2)

Master’s degree or higher 309 (31.6)
Living with family

Yes 855 (87.4)

Having family in the risk group
Yes 441 (45.1)
No 414 (54.9)

No 123 (12.6)
COVID-19 vaccination

Yes 966 (98.8)

No 12 (1.2)
History of COVID-19 infection

Yes 198 (20.3)

No 780 (79.7)

COVID-19 vaccinations. Detailed participant characteristics
are provided in Table 1.

Attitudes Toward COVID-19 and Dental Treatments
(Figure 1)

A higher percentage of participants expressed high to
extreme concern about contracting COVID-19 during
dental visits (45.7%) compared to the general risk of infec-
tion in daily life (34.3%). Additionally, 49.3% were highly
concerned about the negative impact of postponed dental
visits on their oral health.

While 11.9% and 14.8% of participants perceived a high
to extreme risk of COVID-19 transmission in the dental
waiting area and from dental professionals, respectively,
this concern increased to 38.3% when their masks had to
be removed during treatment.

Trust in protective measures varied among participants:
29.8% relied on vaccination for protection, while 50.7%

felt assured when dental staff underwent COVID-19
testing. Additionally, 46.5% reported confidence when
patients were tested before appointments, and 59.4% felt
secure when dental professionals strictly adhered to preven-
tive measures.

Perception of Preventive Measures in Dental Clinics
(Figure 2)

Although infection control measures in dentistry existed
before the COVID-19 outbreak, their strictness notably
increased during the pandemic. More than 75% of partici-
pants reported the preventive protocols they noticed when
having dental visits during the Omicron stage were body
temperature check (81.5%), patient triage and COVID-19
screening (78.2%), the use of disposable gloves (76.4%),
and pre-operative mouth rinse (75.6%). However, proper
ventilation and air purification systems (54%), cleaning
dental chair surfaces after each patient (49.3%), and
regular surface disinfection (48.4%) were less frequently
noted.

Factors Associated With the Level of Concern

Multivariate analyses revealed that gender, living with
family, and education level were significantly associated
with participants’ levels of concern about contracting
COVID-19 during dental visits (P<.001). Female partici-
pants, those living with family, and those with higher
education levels exhibited greater concern about infection
risks. Additionally, concern about oral health issues
due to delayed dental visits was higher among female
participants and those living with family (P<.001). The
Mann-Whitney U-test revealed that participants who
avoided dental visits during the pandemic (37%) exhibited
significantly higher concern levels about contracting
COVID-19 during dental appointments (median=4)
compared to those who attended dental visits (63%,
median=3), P<.001.

Behavioral Changes in Dental Service Utilization
During the Pandemic

The proportion of patients who postponed dental treatments
increased during the pandemic. Before the pandemic, 8.1%
of participants had never visited a dentist, however, this
number increased to 36.3% during the pandemic
(Figure 3A). The primary reasons for dental visits before
the pandemic were routine check-ups (54.6%), symptoms
requiring treatment (34.4%), and orthodontic adjustments
(9.8%). During the pandemic, these shifted to 43.2%,
41.7%, and 12.2%, respectively, reflecting a higher propor-
tion of symptom-driven care (Figure 3B).

Among the 623 participants who received dental services
during COVID-19, 62.1% (387) sought treatment during the
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Q1 How concerned are you about contracting COVID-19 in daily life over the past 6
months?

Q2 How concerned are you about contracting COVID-19 during a dental visit?

Q3 What is your concern level for oral health issues if dental appointments are
delayed due to COVID-19?

Q4 What do you perceived as the COVID-19 risk level in the dental waiting area?

Q5 What do you perceive as the COVID-19 risk level from dental professionals?

Q6 What is the perceived risk of contracting COVID-19 when removing your mask
during dental treatment?

Q7 What is the perceived risk of contracting COVID-19 from dental instruments?

Q8 How confident are you in avoiding COVID-19 during a dental visit if you are
vaccinated?

Q9 How confident are you in avoiding COVID-19 during a dental visit if dental
professionals are tested beforehand?

Q10 How confident are you in avoiding COVID-19 during a dental visit if patients are
tested beforehand?

Q11 How confident are you in avoiding COVID-19 during a dental visit if preventive
measures are strictly followed by dental professionals?

Attitudes toward COVID-19 related dental treatments

29.8
24.2
215 292 49.3
50.6 I 119 |
56.5 28.7 14.8
311
459 287 25.4
29.3 40.9 29.8
17.3 32 ‘ 50.7
20.2
13.7
Percentage of participants
Not at all - Slight * Moderate = High - extreme

Figure |. Attitudes toward COVID-19-related dental treatments. The levels of concern (Q1-Q3), perceived risks (Q4-Q7), and
confidence (Q8-QI 1) regarding COVID-19 were varied among participants.

Omicron stage. Of these, 90.9% (352) received dental care as
usual. Among those who did not receive any dental services,
4.3% (16) cited the lack of urgency, 3.3% (13) were con-
cerned about the risk of virus transmission, and 1.5% (6)
had other reasons.

The most common reasons for avoiding dental care during
the pandemic included the absence of symptoms (39.8%),
concerns about COVID-19 (26.9%), clinic closures
(21.7%), fear of undergoing dental procedures (5.8%), and
financial constraints (3.6%).

Participants’ Opinions on Dental Services During and
After the Pandemic

If strict preventive protocols were in place, ~58.5% of partic-
ipants believed that individuals diagnosed with COVID-19
should be able to receive dental treatment. Moreover,
88.7% of participants supported using antigen test Kkits
(ATKSs) for pretreatment screening, although some raised
concerns about the affordability and accuracy of testing
methods. Most participants (90.3%) endorsed continuing
comprehensive COVID-19 preventive strategies in dental
clinics.

Discussion

This study highlights the impact of the COVID-19 pandemic
on dental care utilization and patient attitudes in Thailand
during the Omicron wave. A key finding was that nearly
half of the participants expressed highly concern about con-
tracting COVID-19 during dental visits. Notably, patients
perceived a higher risk of infection in dental settings com-
pared to daily activities, likely due to the close contact and
aerosol-generating procedures involved in dental treat-
ments.*® It was consistent with the study by Sun et al,'®
which showed that most parents of children aged 0 to 14
years agreed that dental clinics were a place at high risk of
viral infection (92%) and more dangerous than other public
locations (66%).

This study also revealed a notable shift in dental service
utilization, as many patients delayed or avoided treatment
due to concerns about virus transmission. Similarly, Moffat
et al reported that patients were more concerned about infec-
tion risk than missing necessary dental treatment during the
COVID-19 pandemic."® In contrast, Peloso et al'' found
that 49% of patients feared worsening oral health due to
delayed care, which could lead to increased treatment com-
plexity and costs.
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COVID-19 preventive protocols observed by participants during dental visits
Question : Which preventive measures did you notice at the clinic or hospital where you go
for dental work during the COVID-19 outbreak? (Multiple options can be selected.)

Patients triage and COVID-19 screening

Body temperature measurement

Management of social distancing in waiting area

Periodically cleaning the surface

Provide an alcohol gel to facilitate hand cleaning for the patient

Pre-operation mouth rinse

Dentists wash hands before treatment

Dentists wash hands after treatment

Dentists wear water-proof gown

Dentists wear face shield

Dentists wear hair net

Dentists wear disposable gloves

Dentists wear N95 mask

Dental clinics have proper ventilation and air purification systems

Clean the surface of the dental chair after each case

5
78.2
81.5
70.4
48.4
57.3
75.6
58.5
54.6
59
68.1
73.1
76.4
54.6
54
49.3
10 20 30 40 50 60 70 80 90
= Number of participants (%)

Figure 2. COVID-19 preventive protocols observed by participants during dental visits. The 5 most common protocols noticed by
participants were body temperature measurement, COVID-|9 triage, disposable gloves, and pre-operative mouth rinsing.

The issue with which the patients were most concerned
about being infected with COVID-19 from dental treatment
was removing the mask while receiving treatment. Our find-
ings indicate that participants infrequently noted the presence
of effective ventilation or air purification systems in dental
clinics as a COVID-19 preventive measure. This underscores
the necessity for dental clinics to enhance their focus on
improving ventilation systems. The Thai Ministry of Public
Health established a minimum of 12 air changes per hour
(ACH) as the recommended standard for the environment
in the dental clinic.>' Air purifiers are highly recommended
in dental healthcare facilities to help prevent the spread of
infection, not only of COVID-19 but also other respiratory
diseases.”

Certain demographic factors significantly influenced levels
of concern. Female participants, those living with family, and
those with higher education levels exhibited greater anxiety
about contracting COVID-19 during dental visits. These find-
ings are consistent with prior research that shows women and
individuals with higher health literacy tend to be more cautious
about health risks during the pandemic.?*** The previous
studies, which were systematic reviews or questionnaire
surveys in China®’ and Spain,® found that females were the
risk factor for anxiety during COVID-19. Those with educa-
tion up to secondary school expressed the least concern
about oral health issues, consistent with a study in Japan.
They discovered that a higher level of education correlated
with preventive dental care use, and participants with a high
level of health literacy were more likely to use preventive
dental care than those with low health literacy.”

Additionally, participants who abstained from dental visits
exhibited significantly higher levels of concern than those
who continued their dental care, highlighting the strong corre-
lation between anxiety and avoidance behavior.'

Despite these concerns, the majority of respondents
expressed high confidence in their safety from COVID-19
when preventive measures were implemented by dental
clinics. Confidence was highest when dental professionals
strictly adhered to safety protocols. These findings suggest
that while fear of infection is a significant barrier to care,
clear communication and visible preventive measures can
play a critical role in restoring patient trust. This is supported
by studies from other regions, such as Poland, where similar
measures were associated with higher levels of patient confi-
dence in dental care safety.'*

The pandemic also prompted behavioral changes in dental
service utilization. A notable shift was observed from routine
check-ups to symptom-driven visits, reflecting patients’ pri-
oritization of urgent care over preventive services during
the pandemic. Consistent with prior research, we observed
increased symptom-led and orthodontic visits during the pan-
demic, but fewer preventative appointments.'''>%! These
findings echo global reports on the disruption of routine
healthcare services due to the pandemic, highlighting the
need for strategies to ensure the continuity of both preventive
and emergency dental care.

However, more than half of the participants who obtained
dental services during COVID-19 received treatments during
the Omicron stage which demonstrates that this is the period
when patients are starting to return to acquire dental services.
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Dental visits before and during the COVID-19 pandemic
A. The frequency of dental visits
N =355
(36.3)
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N =133 (20)
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Pre-COVID-19 (Total 978 participants) u During COVID-19 (Total 978 participants)
B. Reasons of seeking dental care
N =491
(54.6)
N =269 N =260
(43.2) N = 309 (41.7)
(34.4)
N =88 N=76
(12.2)
(9.8) N = 11 N =18
I
Dental check-up Orthodontic treatment Symptoms Other
Pre-COVID-19 (Total 899 participants) m During COVID-19 (Total 623 participants)

Figure 3. Dental visits before and during the COVID-19 pandemic (A) frequency of dental visits, and (B) reasons for seeking dental care.

This may be because the Omicron strain was less virulent or
there were vaccines and preventive measures in place, includ-
ing a better ability of the population to adapt to the new

normal after the several initial outbreaks.

20-23

Interestingly, despite these disruptions, a proportion of
participants supported the idea of allowing COVID-19-
positive patients to receive dental treatment, provided that
stringent preventive measures were in place. This suggests
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that while patients are concerned about infection risks, they
are also open to maintaining dental care access, even under
challenging circumstances, if safety is guaranteed. The
widespread support for the continued use of ATKs and
other preventive strategies further emphasizes the impor-
tance of visible, actionable safety protocols in reassuring
patients.

This study has several limitations. The reliance on an
online survey may have introduced selection bias by exclud-
ing individuals without internet access or those less familiar
with digital platforms. Conversely, even among those with
access, some may have opted not to participate or discontin-
ued the questionnaire due to time constraints. Furthermore,
providing incentives for participation may have influenced
respondents’ decisions, potentially introducing bias into the
sample.

Another limitation of this study is that 98.8% of respon-
dents had received a COVID-19 vaccine, which may have
influenced their perceptions of dental visit safety and risk
assessment. The results might be even more pronounced in
settings or countries with significant vaccine hesitancy,
where concerns about infection risk and avoidance of
dental care could be higher. Future research should consider
diverse populations with varying vaccination rates to better
understand the broader impact of vaccine status on dental
care behaviors and perceptions.

Additionally, the cross-sectional design limits the ability
to establish causal relationships between patient concerns
and behaviors. Future research should incorporate longitudi-
nal studies to capture changes in attitudes and behaviors over
time, providing a more comprehensive understanding of
these dynamics.

Moreover, future research should explore the mid- to
long-term health effects of individuals who avoided or
limited dental care during the pandemic. A key question is
whether we will observe increased rates of tooth decay, peri-
odontal disease, or other oral health complications as a result
of this avoidance behavior. Longitudinal studies tracking oral
health outcomes in populations with deferred care could
provide valuable insights into the actual impact of missed
routine visits.

Interestingly, research should investigate whether the
current twice-a-year dental visit recommendation remains
essential or if modifications are warranted based on evidence.
If no significant long-term health effects emerge from
reduced dental visits, this could prompt a reevaluation of tra-
ditional preventive care guidelines and raise questions about
the value of frequent routine check-ups. Future studies
should assess not only clinical but also patient-reported out-
comes, treatment needs, and healthcare costs associated with
delayed care, helping to determine whether existing recom-
mendations provide optimal value or if a more personalized
approach is needed.

Eventually, this study contributes to the growing body of
knowledge on the pandemic’s impact on dental healthcare,
providing valuable insights for dental practitioners and

public health officials. By understanding the factors that
influence patient behavior, dental practices can develop tar-
geted strategies to address patient concerns, enhance preven-
tive measures, and improve communication. The findings
also underscore the importance of preparing for future pan-
demics by ensuring dental care systems are resilient and
adaptable to crisis conditions. As pandemics are expected
to occur periodically, this study offers a framework for
dental professionals to maintain patient confidence and con-
tinuity of care in the face of similar health crises.

Conclusion

This study highlights the impact of the COVID-19 pandemic
on patients’ attitudes and behaviors toward dental care,
emphasizing concerns over infection risks and the postpone-
ment of treatment. While in the Omicron stage, strict infec-
tion control measures enhanced patient confidence, vaccine
coverage, and public relations about preventive protocols
played a crucial role in shaping perceptions of safety. For
future respiratory tract infection crises, dental care settings
must adopt a proactive approach by strengthening infection
control protocols, ensuring clear communication of safety
measures, and integrating flexible care models such as tele
dentistry and prioritized scheduling for high-risk patients.
Additionally, long-term research on the effects of deferred
dental care is essential to refine preventive guidelines and
optimize patient management strategies. Maintaining
patient trust and accessibility in dental services during
health crises will be key to mitigating the impact of future
outbreaks on oral health.
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