
R E S E A R C H Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Susanti et al. BMC Oral Health          (2023) 23:812 
https://doi.org/10.1186/s12903-023-03420-1

BMC Oral Health

*Correspondence:
Neeracha Sanchavanakit
Neeracha.R@chula.ac.th
1Oral Biology Program, Faculty of Dentistry, Chulalongkorn University, 
Bangkok 10330, Thailand

2Department of Community Dentistry, Faculty of Dentistry, 
Chulalongkorn University, Bangkok 10330, Thailand
3Department of Anatomy, Faculty of Dentistry, Chulalongkorn University, 
Bangkok 10330, Thailand

Abstract
Background The COVID-19 pandemic has impacted overseas students, including their oral health. Due to movement 
restrictions, limited living allowances, dental treatment costs, and health insurance fees, overseas students might 
be more concerned about their oral health. The objective of the present study was to determine the association of 
knowledge and attitude toward oral healthcare behavior of overseas university students staying in Thailand between 
January 2020 to July 2022 and explore the experiences of their oral health problems.

Methods A cross-sectional study was conducted using an online survey in English operated through the Google 
platform by convenience sampling among overseas Chulalongkorn University students. A newly developed self-
administered questionnaire on knowledge and attitude toward oral health-related behavior and experiences in 
oral health problems was completed voluntarily. Descriptive statistics, Chi-square test, t-test, ANOVA, and Pearson 
correlations were employed using IBM SPSS version 29.

Results Of 311 overseas students, 55.6% were male. The average age of students was 27.5 ± 4.5 years. 68.81% of 
students were from ASEAN countries, and 73.31% studied in non-health science programs. The study fields, health 
and non-health sciences, were associated with knowledge score (p < 0.001) and attitude score (p = 0.004), whereas 
the type of health insurance had an association with behavior score (p = 0.014) and the student’s perspective about 
dental visits (p = 0.014). Three hundred fifty-nine cases of oral health problems were experienced by 47.3% of overseas 
students. These problems consisted primarily of tooth hypersensitivity (21.2%), gingivitis (15.3%), caries (14%), cracked 
or broken tooth (10%), severe toothache (9%), fallen out filling (8%), and wisdom tooth pain (7.8%). There was an 
association between oral healthcare behavior and oral health problems (p < 0.001), and a negative correlation was 
found between behavior score and the number of oral health problems (p < 0.001, r=-0.204).

Conclusion The oral healthcare habits of overseas university students correlated positively with knowledge 
and attitude. A negative correlation was observed between behavior and the number of oral health problems. 
Furthermore, studying in health science programs impacted students’ knowledge and attitude toward oral health, 
while dental treatment coverage insurance affected decisions for dental visits.
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Background
The World Health Organization (WHO) declared the 
outbreak of COVID-19 as a pandemic in March 2020. 
COVID-19 cases dramatically increased worldwide [1], 
destroying the economy and healthcare system [2]. In 
addition, all academic institutes were closed and turned 
to online teaching and learning modes following govern-
ment rules and regulations [3]. Thailand witnessed sev-
eral waves of COVID-19 outbreaks, and the government 
locked down the main cities or regions several times to 
minimize and control the spread of the disease [4, 5]. City 
lockdown and studying from home affected students’ 
lifestyles, mental health, food choices, and dietary hab-
its [6]. There were both negative and positive impacts of 
the COVID-19 lockdown on dietary intakes around the 
world [7]. Negative diet patterns were linked to poor 
lifestyle outcomes such as weight gain, mental health 
concerns, and lack of physical exercise. These changed 
lifestyles could affect the health status in the short and 
long term if sustained [8].

Oral prevention and treatment are parts of the health-
care system. The dental practice has been rated in the 
most incredible risk categories regarding viral trans-
mission. Almost all dental procedures generate a high 
volume of aerosols, and the close distance between the 
patient and the dentist increases the potential for trans-
mission [9]. The American Dental Association (ADA) 
recommended postponing all dental treatments except 
those considered urgent or emergency [10]. Thus, the 
routine checkup and non-emergency treatments for 
any oral problem were canceled. During the pandemic, 
increases in the frequency of daily tooth brushing 
brought about incidences of tooth hypersensitivity and 
dislodged fillings [11].

Currently, the proportion of overseas students is gradu-
ally increasing in Thailand [12]. Being away from their 
home countries, overseas students have concerns for 
their health, including oral health, as it probably impacts 
the quality of study and expenses for living. Health insur-
ance must be applied as the requirement for enrollment; 
however, affordable health insurance is generally not full 
coverage and probably none for dental treatment [13]. 
Oral healthcare behavior and consumption lifestyles, 
along with students’ cultural background and abroad 
experiences, influence awareness of individual health 
status during the normal situation. However, due to the 
COVID-19 pandemic, overseas students had to stay 
in the countries where they were because of the global 
lockdown. Also, they enforced social distance measures 
by studying from home via online classes because of 
the local lockdown [14]. Therefore, the pandemic could 
impact overseas students in multiple aspects, such as 
physical, psychological, and emotional well-being [15], 

including oral health. In this situation, overseas students 
need to be more concerned about their oral health.

Although reports on the association between knowl-
edge and attitude toward oral healthcare behavior dur-
ing the COVID-19 pandemic have been published for 
different populations [16], studies on overseas university 
students during COVID-19 restrictions have not been 
performed. We hypothesized that proper oral healthcare 
behavior of overseas university students might positively 
associate with their knowledge and attitude, and the 
COVID-19 pandemic might enhance the proper behav-
ior. Dental caries and gingivitis are considered global 
shared major oral health problems with high prevalence 
in all age ranges [17]. Thus, the objective of the present 
study was to determine the association of knowledge 
and attitude toward oral healthcare behavior of overseas 
university students who remained in Thailand and to 
determine oral health problems during the COVID-19 
pandemic.

Methods
Study Design and participants
A cross-sectional study was conducted using conve-
nience sampling with overseas students at Chulalongkorn 
University. The inclusion criteria were overseas students 
studying at Chulalongkorn University over 18 years old 
and staying in Thailand for any period between January 
2020 and July 2022. The period was from January 2020, 
when the COVID-19 outbreak was officially announced 
in Thailand, until the end of the academic year 2021 in 
July 2022, when online classes were terminated at Chu-
lalongkorn University. This timeframe helped the target 
population to remember the situation and reduce the 
recall bias. The exclusion criteria was overseas students 
studying in dental professional programs. The sample 
size was calculated based on 826 students, a total num-
ber of the overseas student population of Chulalongkorn 
University in the academic year 2021 (August 2021-July 
2022), using the Taro Yamane Formula as follows [18].

 
n =

N

1 + Ne2

 
n =

826
1 + 826(0.05)2

 n = 270

Where: n = Sample size, N = Total population, e = Standard 
error (5%).

By the calculation, the minimum sample size was 270. 
A 10% compensation was added for data missing by 
incomplete data. Hence, the minimum sample size was 
297. The overseas students’ countries were categorized 
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as ASEAN (The Association of Southeast Asian Nations) 
and non-ASEAN countries.

Ethics approval
The study was performed following the Declaration of 
Helsinki and approved by the Human Research Eth-
ics Committee of the Faculty of Dentistry, Chulalong-
korn University (study code HREC-DCU 2022 − 110). 
The questionnaire was completed voluntarily. The par-
ticipants were informed that they could withdraw from 
the research or terminate the questionnaire at any time. 
Completing and submitting this questionnaire was 
regarded as consent to participate.

Questionnaire and data collection
The data was collected using a newly developed self-
administered questionnaire on knowledge and attitudes 
toward oral health-related behavior. Extensive literature 
reviews on oral health and related topics relevant to the 
study were conducted and used to develop the key items 
needed for the questionnaire’s domains. The question-
naire was initially developed in English. Three experts 
in oral healthcare evaluated the questionnaire for valid-
ity using IOC (Item-Objective Congruence Index). They 
selected items for precision in questions, accuracy in 
knowledge, and interpretability in attitude and behavior. 
Additionally, the experts assessed the content validity of 
initial questionnaire questions. The reliability of the ques-
tionnaire was tested by 30 overseas students from other 
universities in Bangkok with the same characteristics as 
the target participants. A Cronbach’s alpha coefficient 
was calculated to determine the internal consistency (IC) 
of the questionnaire’s items which was ≥ 0.7 in the pres-
ent study.

The questionnaire was divided into five sections: (1) 
sociodemographic characteristics, (2) 13 questions to 
assess knowledge related to oral diseases, habits, and 
oral healthcare, which answered with “yes”, “no” and “I 
do not know”, (3) 14 statements for attitudes towards oral 
diseases, habits, and oral healthcare were measured by 
a 5-point Likert scale “strongly agree”, “agree”, “neither 
agree nor disagree”, “disagree” and “strongly disagree”. 
The results were categorized into positive and negative 
attitudes. For interpretation as the positive attitude, the 
cut-off point on the positive statements was between 4 
(agree) and 3 (neither agree nor disagree), while the cut-
off point on the negative statements was between 3 (nei-
ther agree nor disagree) and 2 (disagree), (4) 11 questions 
with multiple choices for behaviors related to oral health 
during the COVID-19 pandemic and also the over-
view of “increased”, “decreased” or “no change” behav-
ior measured by the personal perception of respondents 
being compared to that before the pandemic, and (5) 

experiences in oral health problems during the pandemic 
with multiple answers.

Data collection was carried out between January and 
February 2023. An online survey operated through 
Google form. We conducted sampling using the conve-
nience strategy [19]. Through the overseas student net-
works of Chulalongkorn University, a recruitment link 
was distributed to groups in Line, Facebook, or other 
social media types. Then the individuals in this group 
further distributed to the others who could participate 
in the survey voluntarily. This process continued until 
the sample size met the requirements. Participants were 
excluded from the data analysis if they did not meet the 
inclusion and exclusion criteria.

Statistical analysis
All data analysis was conducted using IBM SPSS Statis-
tics version 29. Descriptive statistics were performed to 
analyze sociodemographic data, knowledge score, atti-
tudes score, and behavior score. The association between 
variables was analyzed using a t-test, one-way ANOVA, 
and Chi-square test. The correlation between knowledge, 
attitude, and behavior scores was conducted using Pear-
son’s correlation.

Results
Three hundred forty-five respondents finished the 
questionnaire; however, 34 respondents were excluded 
regarding the exclusion criteria described in the method-
ology. Thus, only 311 overseas students were in the study. 
They were 55.6% male and 44.4% female, with an aver-
age age of 27.5 ± 4.5 years. The respondents came from 
23 countries: ASEAN (68.8%) and non-ASEAN (31.2%) 
countries. Most were studying in non-health science 
programs (73.3%), with a majority for a master’s degree 
(57.87%). 55.6% of the students had a monthly allow-
ance of around 429–500 USD (the conversion rate was 1 
USD = 35 Baht). Only 14.1% of students had general and 
dental health insurance, while 22.2% had no health insur-
ance. The characteristics of overseas students are pre-
sented in Table 1.

The average scores of knowledge, attitude, and behav-
ior were 8.33 ± 2.84 from 13 (64.1%), 6.33 ± 2.01 from 14 
(45.2%), and 5.85 ± 2.04 from 11 (53.2%), respectively. 
When looking further at the proportion of the respon-
dents with incorrect answers, negative attitudes, and 
improper behaviors, the results demonstrated that more 
than 48%, 50%, and 42.5% had knowledge, attitude, and 
behavior scores below the averages, respectively.

Most of the overseas students had good knowledge 
about the causes of dental caries (> 80%; K1, K2, K3) and 
how to prevent dental caries (> 70%; K7, K8). About half 
of the students did not know about the symptoms of car-
ies and the possibility of recurring dental caries after 
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treatment (K4, K5, K6). For gingivitis, less than those of 
dental caries, only about 60% of students had the correct 
knowledge of the cause of gingivitis (K9), how to pre-
vent gingivitis (K11, K12, K13), and misunderstanding 
that gum bleeding was a physiologic phenomenon (K10; 
Fig. 1).

The statements for measuring the attitudes were per-
formed with a 5-point Likert scale. For analysis, the 
answers were grouped into positive and negative atti-
tudes, as shown in Fig.  2. About 90% of the students 
believed that dental caries and gum bleeding were regu-
lar (A1, A2), while some thought gum bleeding related to 
bad breath (53.1%; A3). Most students agreed that sugary 
consumption was related to oral health problems (88.4%; 
A5) and agreed with the benefit of high-fiber foods on 
tooth self-cleansing (65.3%; A4). About 70% of the stu-
dents had exemplary attitudes toward oral health preven-
tion, including regular plaque removal by flossing, tooth 
brushing with fluoride toothpaste, and regular dental 
visiting (A8, A9, A11, A13); however, paying attention to 
the brushing technique was essential, as using the wrong 
technique may cause tooth hypersensitivity and gingival 
recession (45%; A10). Misunderstanding of the use of 
mouthwash on plaque removal must be corrected (32%; 

A6, A7), including herbal toothpaste’s role in strengthen-
ing the gum (10%; A12). The hesitance to visit the dentist 
because of the cost of treatment would cause untreated 
oral health problems to have serious consequences 
(11.6%; A14).

Figure  3 shows that around 40% of the students con-
sumed sugar-containing food, desserts, and drinks more 
often than usual (B3, B5), and around 60% consumed 
during inappropriate times, such as between meals and 
before bed (B2, B4). Only a few had regularly high-fiber 
fruits or vegetables (38.6%; B6). Almost all students 
cleaned up their oral cavities by either rinsing or tooth-
brushing after meals with fluoride toothpaste (> 80%; 
B1, B7, B9). A few students regularly used floss (16.4%; 
B8). Only 16.4% of the students routinely visited dentists 
(B11), despite the COVID-19 situation. Meanwhile, dur-
ing the COVID-19 pandemic, 43.4% of the students pre-
ferred to see the dentist if they had oral health problems 
(B10).

When behaviors were compared before and during 
the pandemic by the students’ perception, there was a 
32.3% increase in the consumption of snacks with added 
sugar and a 12.6% decrease. Similarly, the consumption 
of drinks with added sugar has increased by 31.6% and 

Table 1 Characteristics of the study participants
Characteristics Total

(N = 311)
Knowledge Score
(13 questions)

p-value* Attitude Score
(14 statements)

p-value* Behavior Score
(11 questions)

p-value*

N           % Mean    SD Mean    SD Mean    SD
Gender 0.927 0.987 0.517
Male 173      55.6 8.32         2.86 6.33         2.05 5.92         2.09
Female 138      44.4 8.35         2.82 6.33         1.96 5.77         1.97
Country 0.269 0.298 0.327
ASEAN 214      68.8 8.22         3.07 6.41         2.08 5.78         2.0
Non-ASEAN   97      31.2 8.57         2.23 6.15         1.82 6.02         2.1
Level of Study 0.146 0.204 0.020*
Undergraduate  29         9.3 7.45         3.40 5.73         2.13 6.97         1.86
Master 180      57.9 8.25         2.81 6.28         2.02 5.70         1.96
Doctoral  89       28.6 8.65         2.71 6.58         1.91 5.79         2.18
Postdoctoral  13        4.2 9.23         2.42 6.69         1.97 5.92         1.80
Field of Study < 0.001* 0.004** 0.604
Health science program  83      26.7 9.55         2.67 6.88         2.18 5.95         2.06
Non-health science program 228      73.3 7.89         2.77 6.13         1.91 5.82         2.03
Monthly Allowance (USD) 0.516 0.448 0.193
< 285  20       6.4 8.70         3.24 6.05          2.43 6.25         1.55
285–357  23       7.4 7.83         3.15 6.30         1.86 6.04         1.36
358–428  20       6.4 7.55         2.37 6.05         1.82 6.25         1.58
429–500 173    55.6 8.31         2.81 6.23         2.06 5.59         2.00
501–571  22      7.1 9.09         2.04 6.41         1.59 5.86         2.83
> 571  53    17.1 8.45         3.07 6.85         1.94 6.32         2.26
Health Insurance 0.262 0.082 < 0.014*
None  69    22.2 8.01         3.25 5.96         2.27 5.48         2.09
General Health 198   63.7 8.31         2.75 6.35         1.90 5.81         2.06
General & Oral Health  44    14.1 8.91         2.50 6.82         1.96 6.61         1.64
*t-test/ANOVA, α < 0.05
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decreased by 13.9%. The frequency of daily toothbrush-
ing has increased by 25.5% but has decreased by 5.8%. 
It was worth noting that dental flossing has seen a 15% 
increase in frequency, despite a 10.9% decrease.

Table  1 shows the association of knowledge and atti-
tude with the field of study (p < 0.001 and p = 0.018, 
respectively), while the behavior was associated with 
the level of education (p = 0.02) and insurance coverage 

(p < 0.014). Data was further split by the field of study. 
After analyses, the result demonstrated an association 
between knowledge score and the countries only within 
the non-health science programs (p = 0.013). Meanwhile, 
it also showed associations of insurance coverage with 
attitude scores (p = 0.43) and behavior scores (p = 0.32) in 
the health science program students.

Fig. 2 The percentage of overseas university students’ responses to attitude-related oral health statements (N = 311)

 

Fig. 1 The percentage of overseas university students’ responses to knowledge-related oral health questions (N = 311)

 



Page 6 of 11Susanti et al. BMC Oral Health          (2023) 23:812 

The overall correlation between the knowledge score 
and behavior score was 0.198 (p < 0.001), while the overall 
correlation between the attitude score and behavior score 
was 0.212 (p < 0.001). Further analyses were performed by 
sub-categorizing the knowledge, attitude, and behavior 
statements into the diseases’ causes, symptoms, and pre-
vention. There was a positive correlation between knowl-
edge toward behavior regarding the disease symptoms 
(r = 0.130, p = 0.022). An association was found between 
knowledge and behavior regarding disease prevention by 

flossing (Cramer V = 0.170, p = 0.004). A positive corre-
lation existed between attitude toward behavior regard-
ing the plaque deposition-causing disease (r = 0.216, 
p < 0.001).

During the pandemic, 136 overseas students experi-
enced 359 episodes of oral health problems, which were 
around 2.64 episodes of oral health problems per per-
son. Details of oral health problems are shown in Fig. 4. 
Whereas from the student’s point of view, the highly 

Fig. 4 The number of oral health problem cases experienced by overseas university students (number of students = 136; total cases = 359)

 

Fig. 3 The percentage of overseas university students’ responses on oral health behaviors (N = 311)
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concerned problems differed from the actual problems, 
as demonstrated in Fig. 5.

The students solved their problems in several ways. 
Most searched for online information or consulted 
friends or relatives about relieving pain (62.5%), while 
a few did an online/hotline consultation with dentists 
(5.8%). Some went for dental treatments (55.1%), but 
some could not find open clinics because of the lock-
down, or the clinics were not ready for the new standard 
procedure for infection control (19.8%). Some took medi-
cine (50.7%), while others endured the pain until relieved 
by themselves (15.4%). Only a few did nothing since there 
was no disturbance in daily life (5.8%).

We found an association between behavior and oral 
health problems (p < 0.001). The result showed that the 
mean behavior score of students with oral health prob-
lems (5.37 ± 2.28) was significantly lower than those 
without problems (6.23 ± 1.74). There was also a negative 
correlation between the behavior score and oral problem 
cases (r=-0.204, p < 0.001), meaning overseas students 
with low oral health behavior scores had more cases of 
oral health problems.

Interestingly, we also found an association between 
insurance coverage and dental visits (p = 0.014). 8.7% of 
the students who had no insurance, 16.2% of the students 
who were covered by general health insurance, and 29.5% 
of the students who were covered by general and den-
tal health insurance considered visiting dentists if they 
doubted their oral health status.

Discussion
The present study demonstrated that the oral health-
care behavior of overseas university students correlated 
positively with their knowledge and attitude; however, 
the level was low. It appeared that many overseas stu-
dents were not adhering to the recommended proto-
cols for maintaining proper oral hygiene, such as sugary 

consumption and dental flossing, amidst the challenging 
circumstances posed by the COVID-19 pandemic. Den-
tal caries and gingivitis were the major oral health prob-
lems experienced by overseas students, similar to those 
in normal situations worldwide. As predictable, there was 
a negative correlation between behavior and the number 
of oral health problems. Interestingly, the spectrum of 
insurance coverage contributed to the decision to make 
an appointment with a dentist.

In the current study, almost all students had a posi-
tive attitude toward sugary intake related to oral health 
problems. Conversely, over 50% of the students indulge 
in sugar-laden food and beverages more frequently and 
at inappropriate times. It is widely accepted that what 
we eat significantly impacts our health. Unhealthy eating 
habits are a major contributor to the burden of disease 
[20]. One of the main culprits is excessive sugar intake 
which has been linked to various non-communicable dis-
eases, including oral health issues [21]. Recent research 
revealed that university students have been consum-
ing more sugary foods and drinks since the start of the 
pandemic, a trend that was observed worldwide [8]. As 
the students studied online from home, they could easily 
access sugary treats while attending classes. As a result, 
their intake of sweets and sugary drinks has increased, 
and they might even consume these items during study 
time [22]. Additionally, previous research has shown 
that students experienced stress increases during the 
COVID-19 lockdown due to heavy workloads and long 
hours spent in front of their computers [23, 24]. This 
stress may also contribute to unhealthy eating habits, 
such as snacking on sweets and consuming sugary drinks 
while studying late at night [22]. When living abroad 
and away from their families, overseas students had 
the freedom to choose the type of food they like with-
out parental supervision. A systematic review indicated 
that people who lived alone had a lower diversity of food 

Fig. 5 The most concern of oral health problems experienced by overseas university students (number of students = 136; total cases = 359)
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intake, insufficient essential core nutrition, especially 
protein, vegetables, and fruits, and a higher likelihood 
of having an unhealthy dietary pattern [25]. The univer-
sity’s environment and regulations may hinder efforts 
to reduce sugar intake on campus, with factors such as 
time limitations for food availability and strict policies on 
sugar. As role models, the universities should take steps 
to address the issue of high sugar consumption and cre-
ate healthier campus canteens [26]. These findings bring 
about future interventions to promote healthier habits 
among universities.

Dental plaque accumulation is a significant risk factor 
for developing dental caries and periodontal disease. The 
effective removal of dental plaque is essential for main-
taining periodontal health and dental caries prevention. 
The ADA guideline recommends crucial effective self-
care by mechanical control, brushing twice daily with 
fluoride toothpaste, and flossing once a day. Meanwhile, 
chemical control is an adjunct measure that may facilitate 
the removal and prevent the accumulation of microbial 
plaque [27, 28]. Even though, in normal circumstances, 
most individuals brush their teeth at least twice a day as 
recommended, the prevalence of gingivitis remains high 
in most populations worldwide [17, 28]. Our result dem-
onstrates an increase in the number of times daily tooth-
brushing during the COVID-19 pandemic. This might 
be the awareness of oral health, including limited dental 
clinic access, fear of viral contagiousness by the dental 
procedure, and hesitation to go out during the lockdown 
[29]. Also, more than half of the respondents believed 
the brushing technique was unimportant if they brushed 
their teeth more frequently. Wrong brushing techniques 
are considered harmful because vigorous scrubbing can 
lead to gingival recession, and abrasives in toothpaste can 
cause tooth abrasions, which leads to tooth hypersensi-
tivity. Modified Bass’ method is the recommended tooth 
brushing technique [30, 31].

Regarding attitude, most students believed using herbal 
toothpaste strengthens the gum, although 83% used fluo-
ride toothpaste. Herbal extracts have increased attraction 
because they are natural, not chemical, giving a sense 
of safety, though a plurality of effects in herbal extracts 
makes their action non-specific. Moreover, there were 
periodic reports of allergy or hypersensitivity reactions 
[32, 33]. The meta-analyses revealed that fluoride tooth-
paste was more efficient in reducing dental plaque than 
herbal, and non-herbal and non-fluoride toothpaste, 
which appear equally effective [34]. One of the shared 
potential mechanisms of action of herbal toothpaste is 
that their active ingredients can penetrate biofilm and 
prevent plaque accumulation, therefore preventing bacte-
rial colonization on the tooth surfaces [35]. Mouth rinse 
is an adjunct for dental plaque control. A meta-analysis 
found that chlorhexidine was superior to essential oil 

mouth rinses in terms of plaque reduction, though with 
the adverse effect in long-term use, while there were no 
significant differences in reducing gingivitis [34]. Hence, 
there were low recommendations for using herbal prepa-
rations to substitute conventional oral hygiene products 
[36]. A recent meta-analysis showed that flossing, in 
addition to toothbrushing, reduced gingivitis compared 
to toothbrushing alone [37, 38]. However, there was not 
enough evidence to support the effectiveness of flossing 
in preventing dental caries [39]. The study by Broadbent 
JM. and colleagues demonstrated that 49% of adoles-
cents thought flossing was unimportant, whereas almost 
all routinely brushed [40]. Our result showed a similar 
direction, with only 16% flossing.

Compared to non-health science programs, overseas 
students who studied in health science programs had 
higher knowledge scores and more positive attitudes, 
similar to previous studies [40–43]. It is worth noting that 
having a background in health science provided a better 
understanding of general health, including oral health; 
however, it was not a significant difference in behavior 
between these two groups. In the present study, behav-
ior was, instead, associated with the level of education 
and insurance coverage. Our research revealed a low but 
positive correlation between knowledge toward behavior, 
and attitude toward behavior. Theoretically, possessing 
knowledge or attitude should lead to appropriate behav-
ior. However, the positive correlation outcomes of similar 
studies varied depending on factors such as sample size, 
region, duration, and when the research was performed 
[41]. Several studies suggested that knowledge must be 
given as early as possible to promote the development 
and retention of positive attitude and good behavior, 
which needed several steps and took time [44, 45]; how-
ever, various factors could influence the outcome. Peo-
ple’s oral health attitudes are not necessarily fixed. One 
study reported that a substantial proportion of the popu-
lation was likely to change their beliefs about oral health 
practices between adolescence and young adulthood [40]. 
Therefore, it is necessary to implement interventions that 
encourage sustainable positive attitudes towards oral 
behavior. As our focus was on overseas students, the low 
positive correlation may be attributed to unmeasured 
socio-cultural environment factors such as peer influ-
ence, inconvenient living arrangements, and high cost of 
living.

Education is an essential tool for maintaining oral 
health [41]. Our result indicated that the field of study 
affected overseas students’ knowledge and attitudes. 
To implement and retain proper knowledge and atti-
tudes, the universities may provide free elective courses 
in basic health to improve health literacy, especially for 
non-health science program students. In addition, under-
graduate students had significantly higher mean behavior 
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scores than master, doctoral, and postdoctoral students. 
These latter groups of students might be affected by 
workloads regarding their study levels which might cause 
them to neglect themselves unintentionally [46]. Fur-
ther analyses were performed for an association between 
behavior scores and oral health problems in overseas stu-
dents. Our result, along with previous studies showed 
that students who had appropriate oral health behavior 
had a lower number of oral health problems [47]. About 
43.7% of the overseas students in the current study had at 
least one episode of oral health problem.

Besides clinic closing during the lockdown period, it 
was concerning that 60% of overseas students hesitated 
to visit dentists due to COVID-19 infection risks asso-
ciated with dental procedures. This fear could prevent 
them from addressing any oral health issues they may 
have [11]. Some students turned to online searches and 
consulted friends for advice, but it was essential to be 
cautious as there was a risk of misinformation [48]. Stu-
dents may benefit from using a health web engine instead 
of a general search engine like Google to reduce this risk 
[48, 49]. Despite the potential for false or misleading 
information, this trend showed that overseas students 
were taking proactive measures to safeguard their health. 
Consulting with dentists must be the best; however, 
before the pandemic, telehealth or tele-dentistry had the 
primary purpose for remote healthcare [50, 51]. Not only 
overseas students but most people in urban areas were 
unfamiliar with tele-dentistry [50]. Thus, it was no sur-
prise that few students chose this method to solve their 
problems. After the pandemic, tele-dentistry may be 
added into everyday practice for the benefit of decon-
gesting clinics, improving patient flow, and reducing 
travel and associated costs for patients [52]. A barrier to 
implementation is difficulty providing accurate diagno-
ses based on videos or static images without necessarily 
diagnostic maneuvers such as percussion, palpation, and 
radiographic investigation [51, 53]. Regarding the limita-
tion of telediagnosis, some aspects of tele-dentistry may 
be applied. Tele-triage prioritizes patients needing urgent 
care, nonprocedural care, hygiene assessments, specialist 
consultations, and telemonitoring can follow up on treat-
ments [52].

Living expense is a major consideration for overseas 
students. Healthcare is one of the expenses that must 
be worried about, which possibly causes the students to 
forego dental treatment even if needed. Based on our 
data, students with both general and dental health insur-
ance had higher behavior mean scores than those with 
general health insurance alone. The coverage of health 
insurance was associated with dental visits (p = 0.014). 
The previous reports suggested that dental insurance was 
associated with improved dental visiting behaviors and 
oral health status outcomes regarding the affordability 

of dental procedures [54, 55]; thus, health insurance 
schemes should include regular dental check-ups to 
emphasize prevention-oriented dental care. Language 
can also be a barrier for overseas students seeking dental 
care. Misunderstandings can arise, making it difficult for 
students to feel satisfied with the treatments [56].

To effectively address these issues, First-year students 
should receive comprehensive welfare support from the 
universities, including oral health check-ups and early 
lesion detection screenings, to raise their awareness 
and encourage them to prioritize their oral health care 
needs. Moreover, tele-dentistry can support universities 
to maintain students’ oral health and save on dental visit 
expenses by using teleconsultation, triage, and monitor-
ing, regardless of students’ location.

Initial conclusions can be drawn as the study had limi-
tations. Recall bias was a critical limitation; however, it 
might be reduced since the pandemic was life-changing. 
The participants were more likely to recall what occurred 
at two different time points than during the normal situ-
ation. The study was a cross-sectional survey conducted 
via an online Google form using a convenient sampling 
method; therefore, an even distribution of the sample 
population among all faculties could not be avoided. All 
information was assessed by self-report, which may have 
biased the results. This study only collected data from 
Chulalongkorn University students. Further study on a 
larger scale of the overseas student population must be 
conducted to develop supportive oral healthcare policies 
for this student group.

Conclusion
This study demonstrated that oral healthcare habits of 
overseas university students positively correlated with 
knowledge and attitude. Dental caries and gingivitis con-
tinued to be the most common oral health issues among 
these students. A negative correlation was found between 
behavior and the number of oral health problems expe-
rienced. Furthermore, the field of study impacted the 
knowledge and attitude of overseas students toward oral 
health. It was also important to note that insurance cov-
erage affected decisions to seek dental care.
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