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Abstract

Background: Dental caries are one of the children’s most common chronic diseases. This study aims
to examine the influence of school-based online education on oral hygiene behaviors during COVID-
19.

Methods: This quasi-experimental study was conducted on 120 students in the 5th and 6th grades of
primary school in Shazand, Iran, from February 2022 to April 2022. The participants were selected by
cluster sampling method and divided into two groups; control (n=60) and experimental (n=60). The
data collection instrument checked the participants’ demographic information, constructions of the
theory of planned behavior (TPB), and oral health behaviors before and after the intervention. The
experimental group participated in four online educational sessions (each session was 1 hour) in
SHAD software. Descriptive statistics, Chi-square test, and Analysis of Covariance (ANCOVA) were
used to analyze the data via SPSS version 23.

Results: The mean +standard deviation (SD) of the students’ age was 11.50 + 0.50. Before the
intervention, there was no significant relationship between the oral hygiene behavior of the two
groups and the TPB constructions (p>0.05). A month after the intervention, the mean scores of the
oral hygiene behavior, attitude, subjective norm, perceived behavioral control, and intention
significantly increased in the experimental group (p<0.001). After the intervention, both twice
brushing a day and once a day flossing significantly increased in the experimental group; from 28.2 %
to 73.3 % and from 50 % to 75 %, respectively (p<0.001).

Conclusion: Rendering the results of this study, online educational intervention based on the theory
of planned behavior promotes the oral health behaviors of primary school students.
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1- INTRODUCTION

COVID-19 is one of the important
concerns and challenges of public health as
an emerging disease. The spread of
COVID-19 has negatively influenced the
oral health of school students (1). Oral
hygiene has been influenced by COVID-
19 quarantine more than any other health
service. Dental visits have faced
limitations as risky methods that can
transfer disease and infection. Following
that, the intraoral examination of the
patients, especially kids, has faced
restrictions  leading to  periodontal
complications  (2). The COVID-19
pandemic has had negative psychological-
social and behavioral effects on children
and teenagers. This problem can affect
general health and oral hygiene (3).

Dental caries and periodontal problems are
one of the most common diseases in the
world (4-6). Dental caries affect about 60-
90 % of school-aged children (7-9). In the
study by Kamiab et al. (2021) in the urban
area of Rafsanjan, Iran, the ratio of caries-
free children was 4.1% among primary
school students (10). Oral health can
influence children’s school performance
and activities (11, 12). Oral health and
dental caries are integral not only to
general health but also to well-being and
children’s quality of life (13, 14). Oral
health includes flossing, tooth brushing,
and mouthwash, which can prevent dental
caries (15, 16). Mechanical methods
(flossing and brushing) are the most
common ways suggested for controlling
dental caries and good oral hygiene.
Despite the necessity of oral health
behaviors, it is not adequate in school-aged
children (15-18). In a study by Babaei et
al., only 28.3% of students flossed and
brushed their teeth daily, and 26.6% had
visited a dentist in the past 6 months (19).
In a study by Peyman et al., 57.4% of
children visited a dentist regularly (20). On
the other hand, another study (2022)
demonstrated that covid-19 pandemic had

a negative impact on the daily tooth
brushing of children aged 0-18 years (21).
The documents highlight the necessity of
school-based  educational  intervention
programs to improve oral health behaviors
(17, 18, 20, 22). Furthermore, according
to the WHO, schools are one of the most
ideal and important settings for promoting
oral and dental health, with a globally
efficient influence over one billion
children, along with their families and
community members (23).

Theory-based educational interventions are
necessary to improve student’s behavior
regarding oral and dental health (24, 25).
One of the suggested theories about oral
health is the theory of planned behavior
(TPB). This theory can predict 16 to 35%
of the behavioral variance of oral health
behaviors  (17). It includes four
constructions; attitude, subjective norm,
perceived behavioral control, and intention
for behavior (26). This study aims to
assess the influence of school-based
educational intervention on the oral
hygiene of primary school students based
on TPB in the COVID-19 pandemic.

2- MATERIALS AND METHODS
2-1. Design and participants

This quasi-experimental study was
conducted on 120 students in the 5" and
6" grades of primary school in Shazand,
Iran, from February 2022 to April 2022.
The participants were selected by cluster
sampling method and were randomly
divided into two groups; control (n=60)
and  experimental  (n=60). The
Consolidated Standards of Reporting
Trials (CONSORT) were applied to this
study (27).

2-1.1. Inclusion and exclusion criteria

The criteria for entrance to the study were
the conscious consent of the parents,
willingness to participate in the study, and
not suffering from special mental and
emotional diseases (concerning their
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medical profiles). The exclusion criteria
included not participating in the
intervention or withdrawing for any reason
and not completing the questionnaire after
the intervention.

2-1.2. Sample size

The sample size was determined based on
a similar study (8) reporting the mean
tstandard deviation of the oral health
behaviors in the experimental and control
group as 6.1 +1.6 and 4.4 £2, respectively.
Using Stata software, and considering 5 %
alpha and 90% potential, the minimum
needed sample was estimated as 25
participants in each group. Due to the high
likability of withdrawal of some
participants because of the school
shutdown and COVID-19, 60 students
were included in each group.

2-2. Measuring tools: validity and
reliability

Data were collected using a self-report
questionnaire. It takes almost 20 minutes
to complete the questionnaire. The
questionnaire comprised 3 parts. The first
part included the demographic
information; age, sex, number of members
of the family, father and mother’s job, the
educational degree of the father and
mother (secondary school and less,
diploma, and higher), and the self-report
economic  status  (good,  average,
weak)(28).

The second part included the TPB-based
questions derived from the TPB guidelines
and available literature (17, 25, 26) which
addressed  the student’s  perceived
behavioral control, subjective norm,
attitude, and intention toward oral and
dental health. The responses to all items
were assessed with a 5-point scale ranging
from 1 (strongly disagree) to 5 (strongly
agree).

2-2.1. Validity and reliability

The content validity of the tools was
confirmed by an expert panel of ten

academicians (two general dental public
health, six health education and health
promotion, and two health care providers).

The mean content validity ratio (CVR) and
content validity index (CVI) were
calculated to be 0.87 and 0.94 indicating a
good internal consistency.

2-2.2. Pilot study

The reliability of the questionnaire was
assessed by the test-retest method (two-
week interval) in a pilot study among 25
participants and the attained data were not
included in the final analysis. The test-
retest reliability coefficient was 0.88
(P=0.001).

2-2.3. Student’s attitude toward oral
and dental health

Students’ attitude was evaluated through
12 items, for example “Healthy teeth are
important for growth and general health.”
The possible score range was 12-60, in
which a higher score indicates a higher
attitude towards oral and dental health.
Cronbach's alpha reliability of this
construct was determined to be 0.63.

2-2.4. Student’s subjective norms
towards oral and dental health

Subjective norms were measured through
9 items such as “my friends encourage me
to brush my teeth every day,” The possible
score range was 9-45, with a Cronbach’s
alpha reliability of 0.68.

2-2.5. Student’s perceived behavioral
control towards oral and dental health

Perceived behavioral control (PBC) was
measured through 6 items, like “It’s easy
for me to brush my teeth every day, if |
want .

The possible score range was 6-30, in
which a higher score indicates higher PBC
towards oral and dental health. Its
Cronbach’s alpha reliability was estimated
as 0.72.
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2-2.6. Student’s intention toward oral
and dental health

Students’ intention was evaluated through
6 items, for example “I intend to brush my
teeth every day for the next two weeks.”
The possible score range was 6-30 and a
higher score indicates higher intention
towards oral and dental health. Reliability
was 0.70 determined by Cronbach's alpha.

2-2.7. Oral and dental health knowledge

The oral and dental health knowledge was
measured through 13 multiple-choice
items in which every correct answer was
given a score of 1 and an incorrect answer
was given a score of 0. The possible score
range was from O to 13, a higher score
indicating a higher knowledge. The test-
retest reliability coefficient was 0.88.

2-2.8. Oral hygiene behaviors (OHB)

Part three was related to OHB and
consisted of 9 items derived from the
available literature (17, 25). The items
included tooth  brushing  (1=never,
2=rarely, 3=a few times a week, 4=once a
day, 5=twice daily or more), flossing
(1=never, 2=rarely, 3=a few times a week,
4=once a day, 5=twice daily or more), use
of mouth rinse (1=never, 2=rarely, 3=a
few times a week, 4=once a day, 5=twice
daily or more) the time of your last dental
check-up, (5=within six months, 4=six
months to one year ago,3= one to two
years ago,2= more than two years ago,
1=never or do not remember), and healthy
eating  habits  (5=always, 4=often,
3=sometimes, 2=rarely, 1=never). The
possible score range was 9-45 and the
higher score indicated the higher OHB. Its
Cronbach's alpha reliability was estimated
as 0.71.

2-3. Intervention

An oral and dental health educational
intervention was delivered to the
experimental group based on constructs of
TPB and by the use of the students' social
network (SHAD) software. It is an

educational application that has been used
for the virtual training of students during
the COVID-19 pandemic in lIran. The
students of the experimental group
participated in four online 60-minute
sessions. The first session included
knowledge toward oral health, the second
session included the attitude and subjective
norms, the third session included the
perceived behavioral control, and the
fourth session included the behavioral
intention and practice toward oral health
and dental health. The educational method
included interactive  lecture, group
discussion, storytelling about oral health,
educational videos of brushing and
flossing skills, as well as animations and
cartoons about tooth decay, game, etc. At
the end of the study, a tooth brushing class
was held to practically teach the correct
ways of brushing the teeth.

The students brushed their teeth in the
researchers’ presence based on what they
had learned. At the end of the study (after
the data of the second stage (after the
intervention)  was  collected, the
educational package was given to the
control group. Also, toothbrushes and
dental floss were given to the participants
(the experimental and control groups).

2-4. Data analysis

SPSS version 23 statistical software
(SPSS, Inc., Chicago, IL, USA) was used
to analyze the data. Descriptive statistics
were performed to assess the means,
standard deviations (SD), and frequencies
for categorical variables. The
Kolmogorov-Smirnov test was used for
checking the normality of the data and the
Chi-square test was used to compare
categorical variables between two groups.
Analysis of covariance (ANCOVA) was
used to compare the constructs of TPB and
oral health behavior scores between the
two groups at baseline and after the
intervention. For all tests, the significance
level was considered at 0=0.05.
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3-RESULTS

Conferring to Table 1, the mean £
standard deviation of the student’s age was
11.50 + 0.50; and 50% (60/120) of the
students were girls. About 50% (n=60) of
the students were in 6th grade, and 100%
(n=120) were from public schools.

The mean scores for TPB constructions
and oral health behaviors in the
experimental and control group before and
after the intervention is presented in Table
2.

Before the intervention, there was no
statistical difference between the two
groups in the mean scores of knowledge,
attitude, subjective norm, perceived
behavioral control, intention, and oral
health behaviors (p>0.05). Based on

results presented in Table 2 the ANCOVA
analysis indicated that a month after the
intervention, there was a statistical
difference between the two groups in terms
of knowledge (p<0.001), attitude,
subjective norm (p<0.001), perceived
behavioral control (p<0.001), Intention
(p<0.001), and oral health behaviors
(p<0.001). A month after the educational
intervention, all of the constructs of TPB
and oral health behaviors increased
significantly in the experimental group.

Based on the results in Table 3, after the
intervention twice-daily tooth brushing
raised from 28.2 % to 73.3 % and once a
day flossing raised from 50 % to 75 % in
the experimental group, showing a
significant increase (p<0.001).

Table-1: Demographic characteristics of the participants in the control (n=60) and

Experimental (n=60) groups

) Group
VIS Category N (%) Experimental N (%) Control

q Male 30(25) 30(25)

gender Female 30(25) 30(25)

The fifth 30(25) 30(25)

Grade The sixth 30(25) 30(25)
Employed 14(23.3) 17(28.3)
Father’s occupation unemployed 34(56.7) 32(53.3)
Manual worker 12(20) 11(18.3)

Mother’s Employed 2(3.3) 7(11/7)
occupation Unemployed 58(96.7) 53(88.3)
Primary 4(6.7) 7(11.7)

, . Middle school 20(33.3) 9(15)
Father’s education Diploma 24(40) 24(40)
College university 10(16.7) 20(33.3)

Primary 7(11.7) 8(13.3)

. Middle school 11(18.3) 12(20)

Maternal education Diploma 24(40) 24(40)
College university 16(26.7) 16(26.7)

Low 9(15) 6(10)

Economic Status Medium 31(51.7) 30(50)
High 20(33.3) 24(40)
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Table-2: Comparing the means and standard deviations of TPB structures and the oral health
behaviors in the experimental and control groups before and after the intervention

Before After
TPB constructs Groups I(\gegr)l Mean (S.D) F(df) ES** | *p Value

Knowledge EXF?;LT;T&' gg ((123) 1221 ((12_'5)) 2201) | 04 | <0.001
Attitude Exfggirm;ta' %‘;i (é,%)) Zi (é?) 131(1) | 05 | <0.001
Subjective norm EXFE?(;LT;T'[N L;%Sj ((ig)) 3463_51('37.23) 66(1) 0.3 <0.001
behaF\)/eicr)(;levcec()jntrol EXFé‘:E(r)lnTr%rlltal 22217 ((ié)) 2227.58(212.23) 146(1) 05 <0.001
Intention EX@;LT;T&' 223;31 ((ii)) 2222 ((%»,2)) 186(1) | 0.6 | <0.001
e Bl | 71168 | 53468 | 2y | g | <oom

*=Analysis of covariance (ANCOVA) test was used,**=Effect size

Table-3: Comparing the participant’s tooth brushing, and flossing in the experimental and
control groups before and after intervention

. Before N (%) After N (%)
VRIS Category Experimental | Control | Experimental | Control
Never/ Irregular 1(1.7) 4(6.7) 0(0) 3(5)
A few times a week 13(21.7) 21(35) 3(5) 20(33.3)
Too'gh Once a day 29(48.3) 22(36.7) 13(21.7) 22(36.7)
brushing
Twice or more a day 28(17.3) 13(21.7) 44(73.3) 15(25)
* p Value 0.15 0.001
Never/ Irregular 8(13.3) 17(28.3) 6(10) 11(18.3)
A few times a week 22(36.7) 22(36.7) 9(15) 27(45)
Flossing Once a day 21(35.0) 10(16.7) 28(46.7) 9(15)
Twice or more a day 9(15) 11(18.3) 17(28.3) 13(21.7)
*P Value 0.06 0.001

*chi-square test was used, N (%) = Number (%)

4- DISCUSSION

The present study aimed to determine
the influence of a school-based online
educational intervention on oral hygiene
behaviors of primary school students based
on the theory of planned behavior during
the COVID-19 pandemic. According to the

results of this study, after the intervention,
the attitude, subjective norm, perceived
behavioral control, and intention toward
oral and dental health significantly
increased in the experimental group. These
findings confirm the findings of several
previous studies conducted based on the
theory of planned behavior (25, 29). The
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findings are also consistent with those of
Scheerman et al. and Shojaei et al., in this
field (30, 31). It can be concluded that
compared to systematic training, the
training based on the theory of planned
behavior has had more influence on
improving knowledge and the other
constructs of the theory.

This study showed that students’ oral
health behaviors and tooth brushing
increased in the experimental group, as
(27.1 vs. 33.4) and (28.2 % vs. 73.3 %)
respectively. This finding conforms to
some studies that reported the positive
influence of educational intervention on
oral health behaviors (4, 25, 30). A study
by Halavani et al. showed that children’s
tooth brushing increased from 83 % to
91% after oral health education (32). This
result is in agreement with a theory-based
intervention through an online social
media platform by Scheerman et al., in
2020, which aimed to promote oral health
among lIranian adolescents (31). Tooth
brushing is one of the most essential
aspects of oral health self-care in children
that is advised to be repeated twice a day
for oral health and to prevent oral caries in
students (8). Good education about oral
hygiene in childhood is one of the most
important approaches for improving oral
hygiene. In the present study, the students'
knowledge of oral health increased
significantly, after the educational
intervention. This finding confirms the
results of a previous study by Hashemi et
al. and Aboubakr et al. (33, 34). Another
study by Aboubakr et al. also reported the
significant effects of a school-based online
educational intervention during the
COVID-19 pandemic in Saudi Arabia on
increasing the oral health knowledge of
school students (34).

This study revealed that the experimental
group had a better attitude toward oral
health behaviors than the control group
after the intervention. This finding
approves the results of several previous

studies (35, 36). Peyman et al. (20), for
example, reported the positive influence of
an educational intervention based on the
TPB on improving positive attitudes
regarding oral health behaviors. This
finding is also in line with those of the
study by Shojaei et al. which showed that
primary school children's attitude score
toward oral health improved from 21.5 to
28.9 after being trained by an oral health
educational program based on the theory
of planned behavior (30). One of the
potential factors to improve health is the
attitude toward oral and dental health (37).

In the present study, the students’
perceived behavioral control in oral health
significantly increased in the experimental
group as compared to the control group.
This finding conforms to the studies by
Dumitrescu et al. (35) and Shojaei et al.
(30) indicating the positive influence of the
theory-based intervention on the perceived
behavioral control of the participants
regarding oral and dental health.

4-1. Strengths and limitations

The current study, to the authors’
knowledge, is the first in using the
“SHAD” social network application to
deliver a school-based and theory-based
online educational intervention program to
promote good oral hygiene behaviors
during the COVID-19 pandemic. This
study has some limitations. It implemented
a self-report questionnaire that was prone
to recall biases. Also, there was no clinical
examination for the outcome variables.
Moreover, Due to the lockdown of
COVID-19 and school closures, face-to-
face training was not  possible.
Nonetheless, using a plan for online
education can be considered among the
strengths of the study, since the students
learned about oral and dental health during
the quarantine and school closures.

5- CONCLUSION

It can be confirmed that the
intervention based on TPB theory has been
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weighty in improving and maintaining oral
healthcare in students. The study revealed
a significant improvement in oral and
dental health behaviors, including brushing
and dental flossing among the students.
Therefore, the theory of planned behavior
can be wused as a good theoretical
framework to design and perform oral and
dental health interventions. Interventions
based on educational models have shown
more efficiency and influence regarding
their aims to train society and change
behaviors.
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