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Abstract

Background The aim of the present study was to determine the effect of oral health education programs on the oral
health of primary school students.

Methods In this randomized controlled trial study, 190 elementary fifth-grade female students were chosen using
the multistage cluster sampling method. In this study, the Plaque Index (PI), Simplified Oral Hygiene Index (OHI-S),
Community Periodontal Index (CPI), tooth brushing using fluoride toothpaste, dental flossing frequency and factors
affecting them were determined according to social cognitive theory (SCT). Interventions were implemented using
the play method and with the help of three pamphlets, five posters, a celebration of oral health, and the creation

of a Telegram group. Data were analyzed using descriptive statistics indexes, t tests, paired sample t tests, chi-square
tests, and Pearson correlation tests.

Results The results showed that 3 months after the intervention, compared to before the intervention, the percent-
age of participants in the intervention group who brushed their teeth twice or more per day increased by 48.5%,
and the percentage of participants who used dental floss at least once per day increased by 64.2%. The rate of gum
bleeding decreased by 6.3%. The good OHI-S rate increased by 44.4%. Dental plaque decreased by 38.1%.

Conclusion The results demonstrated that a gamification design can be effective and useful in promoting the oral
health of students.

Trial registration registration timing: retrospective, registration date: 18/10/2022, registration number:
IRCT20141128020129N2.
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Background

Tooth decay is the most common chronic infectious dis-
ease among elementary school students [1]. In addition
to tooth decay, most children have signs of gingival and
periodontal diseases globally [2].

Children with tooth decay and periodontal disease
experience pain, discomfort, acute and chronic infec-
tions, sleep and eating disorders, missed school days and
reduced learning ability. These diseases affect the nutri-
tion, growth process, and child development by exerting
a deep impact on the quality of life of children and their
families [3].

Over the past years, there has been an ascending
increase in the number of tooth decays [4, 5] and the
prevalence of periodontal diseases [6, 7] in Iranian
children. On average, Iranian school-aged children of
6—7 years of age and 12-year-olds experienced 4.3 and 1.6
decayed teeth in 2004, respectively. However, this index
reached 4.5 and 1.71 in children aged 5-6 and 12years in
2012, respectively [8, 9].

The results of the national survey of oral health in Iran
showed that 6.8 and 2.7% of children aged 5-6 years had
non-plaque and plaque gingivitis, respectively. On the
other hand, 13.2 and 6.1% of children aged 12years had
non-plaque and plaque gingivitis, respectively [8].

Compared to the 2012 survey 9.7% of 5—6-year-olds
and 26.9% of 12-year-olds had non-plaque-induced gin-
givitis, respectively [9], it is evident that the oral health
status of some Iranian children is declining.

In Iran, dental care services are very expensive and
account for the second highest healthcare expenditures
following hospitalization charges [10, 11].

The lack of dental insurance coverage, governmental
policy and commitment to advance oral health as pub-
lic health services, and access to dental facilities in less
developed parts of the country are some of the reasons
that the underprivileged strata of society do not receive
adequate dental care [10, 11].

Interventions in the form of oral health promotion, and
education-based strategies, particularly innovative health
education approaches, are instrumental in preventing
oral diseases and promoting a health culture [12]. By
implementing these recommendations dental disease for
this age group could be reduced by 80% [13].

Since the 1970s, in the Scandinavian countries, Greece,
Portugal, and the United States, preventive public health
programs have contributed to a decrease in the preva-
lence of tooth decay and periodontal diseases for the
children of these countries [14, 15]. Over the past two
decades, a review of data regarding oral health, sugar
consumption, fluoride availability, and preventive pro-
grams in 20 selected developed and developing coun-
tries has been reported. Among the developed countries,
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Australia, Denmark, Finland, the Netherlands, New Zea-
land, Norway, Sweden, the United Kingdom, and the
USA, the report indicated a notable decrease (30—-50%) in
the prevalence of dental caries among 5- and 12-year-old
children for past 10 years [14, 15]. The reduction in den-
tal caries among children in developed countries can be
attributed to the widespread consumption of fluoridated
water, fluoride supplement use, regular use of fluoridated
toothpaste, the implementation of preventive oral health
services, increased oral health awareness through organ-
ized health education programs, and the accessibility of
dental resources [15]. Additionally, health promotion ini-
tiatives in school settings, including fluoride treatments,
examinations, and primary treatments, have also played a
role in reducing these oral health disparities [13, 16, 17].
In 2015, an oral health system advancement plan was
approved to aim at educating and determining the oral
health needs of Iranian school-aged children, by imple-
menting the oral health electronic ID program and plan-
ning for preventive services (varnish fluoride). However,
this plan’s focus was on the application of varnish fluoride
where a limited range of oral health-promoting behaviors
were also included. Therefore, the ultimate promotion of
positive oral health-behavior plans could be established
through expert-led school-based programs in Iran.
Therefore, this study designed, implemented and eval-
uated an educational intervention to improve the oral
health of primary school students. A descriptive-ana-
lytical study was conducted among primary school stu-
dents in Hamedan in 2016 to identify the target group
for the intervention and determine the best intervention
method. In addition, this descriptive-analytical study
determined a conceptual framework based on social cog-
nitive theory to identify factors influencing oral health
promotion behaviors using structural equation model-
ling. An educational intervention was then designed and
implemented based on the results of this descriptive-
analytical study. The results of the descriptive-analytical
study showed that sixth grade girls (11-12years old)
had the highest DMFT index and oral health problems
[18, 19]. In addition, no statistically significant differ-
ences were found in the prevalence of oral and dental
problems between different areas of the city (privileged,
semi-privileged and underprivileged). Therefore, sixth
grade primary school students (11-12years old) from all
areas of the city were selected as the target group for the
intervention. Furthermore, the results of this descriptive-
analytical study showed that 50% of the variance in tooth-
brushing behavior and 55.6% of the variance in flossing
behavior were explained by constructs from social cogni-
tive theory, and these models provided a good fit to the
data [20]. Therefore, this theory was used to design and
implement the intervention. The aim of this study was to
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evaluate the impact of an oral and dental health promo-
tion education program for primary school children and
to present an educational model.

Methods

The aim of the present study was to determine the effect
of oral health education programs on the oral health of
primary school students.

Design and setting

This parallel arm trial design was conducted among fifth-
grade elementary school girls in Hamadan, western Iran,
between December 2017 and March 2018.

Process
In this study, the participants were selected using multi-
stage cluster sampling. The Ministry of Education divide-
sHamadan into two educational regions (region one and
region two).

The developed interventions were performed in three
girls’ elementary schools in Hamadan during the fall
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and winter of 2017. The participants in the control
group received no intervention. Three All-Girls-Schools
were identified, and randomized based on the students’
socioeconomic status, representing various educational
regions, and the availability of oral health care. Next, a
fifth-grade class was selected from school using simple
random sampling. Last, the schools were randomly allo-
cated as intervention and control groups after the initial
evaluation for the level of plaque, gingival health, and
oral health status. All participants completed the pre
and post-test questionnaires. In total, 102 students were
included and seven were excluded due to incomplete
questionnaires and lack of parental cooperation (Fig. 1).

The sample size was determined based on the following
formula: (zy o5 +,1.¢) 2 (8,248,%/d> Based on previous
studies, the standard deviation of the plaque index for the
two groups was 4.11, which was the same for both groups
[21]. The required precision of the estimate (d) was set
at 2, and the confidence interval was 95%. A 5% non-
response error was then added. A total of 95 students per
group were enrolled in the study.
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The inclusion criteria included any female student with
an age range of 11-12years, no history of systemic dis-
eases, and no orthodontic treatment at the time of the
study.

The exclusion criteria were the presence of oral
mucosal lesions, students’ need for any type of dental
emergency, absence from more than two educational
sessions, incomplete questionnaire (more than 5% miss-
ing information), and failure to attend the post-test and
examination session after the intervention.

The educational component of this program consisted
of one session for mothers and 10 educational sessions
for students. During the mother’s educational session,
information on the importance of oral health, its role in
overall body health, and how to implement the interven-
tion program was presented. The student intervention
protocol is explained as the intervention section.

This research considered, the behaviors of brushing
twice a day, using fluoride toothpaste, flossing at least
once a day, and determination of CPI and OHI-S plaque
indexes, as primary outcomes. Bashirian et al. indi-
cated that 50% of brushing behavior and 55.6% of floss-
ing behaviors were explained by the structures of social
cognitive theory supported by our study as the ideal
model [20].

Therefore, we designed and implemented our inter-
ventions on social cognitive theory. The questionnaire
related to SCT was used in support of existing validated
research by Bashirian et al. [20]. Notably, the question-
naires were completed by the researcher based on con-
ducted interviews.

The students in the intervention and control groups
were evaluated in terms of knowledge, structures of SCT,
oral health-promoting behaviors (brushing twice a day
using a fluoride toothpaste and flossing at least once a
day), and oral health indicators (Plaque Index, OHI-S,
CPI) before the intervention and 3 months after it.

The interventions and educational materials were
designed under the supervision of specialists in health
education and promotion (N=2), community dentistry
(N=1), and a media expert (N=1). The educational con-
tent was prepared using an educational video and booklet
entitled “General information of oral health, special for
teachers and instructors’, which is the main educational
content for students related to the Oral Health Office,
Noncontagious Diseases Unit, Deputy Of Health, and
Ministry Of Health, Treatment, and Medical Education.

The tailored instructional media training included:
seven short educational animations about the structure
of teeth, the structure of periodontium, tooth decay, and
its stages, periodontal disease, causes of tooth decay
and periodontal disease, teaching appropriate brushing
technique, use of fluoride-containing toothpaste, and
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teaching the proper flossing techniques. In addition,
three educational pamphlets were produced and used
to teach about tooth decay, diseases of periodontal tis-
sues, and preventive methods for tooth decay and peri-
odontal diseases. Additionally, five educational posters
were included as teaching tools with topics of “tooth
decay’;, “gum diseases’, “how to brush your teeth’, “how
to floss’, and “some health recommendations.”

The educational tools as prepared media were peer-
reviewed and modified accordingly by experts in the
field of health education and promotion, community
dentists, as well as media experts.

Before the implementation of the interventional pro-
gram, instructional media was provided to 30 fifth-
grade girls’ were provided with instructional media and
asked to provide feedback on the media. The media’s
problems were identified and eliminated through the
students’ feedback.. Moreover, the educational meth-
ods of the study were first implemented on a group
of 10 fifth-grade girls elementary school students as
a trial to identify and eliminate problems before the
intervention.

Intervention

Student educational session Interventions related to
students included displaying videos, playing games,
and performing a show for students. Specific interven-
tion strategies to improve student oral health behaviors
are listed in Table 1. It is worth noting that the brushing
and flossing recording chart was provided to students
to remind them to perform oral health behaviors. The
researcher evaluated the forms of students in each class
once a week to assess the level of adherence to oral health
behaviors among students at home.

Telegram group A Telegram group entitled “Oral
Health” was created and joined by students’ family mem-
bers, teachers, and administrators from each school, as
well as the community dentist and health education pro-
fessor. The educational videos were shown at each ses-
sion, oral health educational content was posted to the
group, members’ oral health questions were answered,
and students were encouraged to take pictures of them-
selves during brushing and flossing and post them to the

group.

Dental health ceremony The educational intervention
concluded with an oral health ceremony at each school
attended by the students’ parents. During the ceremony,
the students performed their shows for their parents, as
well as their principal and teachers.
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Follow-up and post-test In the follow-up course, which
was conducted for 3 months after the final educational
session, educational videos, pictures, and oral health-
related content were posted to the Telegram group. Every
2 weeks, the researcher contacted the schools to observe
the students’ brushing and flossing and to point out their
mistakes. In the end, five students who brushed and
flossed properly were recognized. Moreover, these indi-
viduals were asked to help identify other students’ mis-
takes. A post-test was administered to both groups at the
end of the follow-up period.

Statistical analysis

The statistical analysis was performed using SPSS ver-
sion 16.0 software. Descriptive statistics and parametri-
cal tests (e.g., analysis of variance, independent t-test,
and paired t-test) were used to determine the significant
statistical differences between the groups and compare
them in terms of quantitative variables. Furthermore,
Chi-square, Kappa’s test, and McNemar’s test were also
used to evaluate the qualitative variables.

Results

In this study, 77.8 and 82.1% of students in the control
and intervention groups experienced a toothache in the
past year, respectively. On the other hand, 34.7 and 26.3%
of the participants in the control and intervention groups
resided in the outskirts, respectively. However, no sig-
nificant difference was observed between the research
groups in terms of demographic variables. In this study,
there were no important adverse events.

Oral health behavior

According to the results, there was an insignificant dif-
ference in the control group regarding the number of
daily brushings before and 3 months after the interven-
tion (P=0.82). Meanwhile, a significant difference was
observed in the intervention group (P< 0.001, Table 2).
There was also a significant difference was detected
between the intervention and control groups in the num-
ber of brushings per day after the intervention (P< 0.001,
Table 2). In the intervention group, brushing two or more
times per day increased from 10.5 to 59%. Brushing every
two or 3 days (often) decreased from 32.6 to 8.4%. In the
control group, 17.9% of participants brushed their teeth
two or more times per day before and after the interven-
tion (Table 2).

In addition, there was an insignificant difference in the
control group regarding the duration of brushing before
and 3 months after the intervention (P=0.11), whereas
a significant difference was observed in the intervention
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group (P< 0.001, Table 2). There was also a significant
difference in this behavior between the intervention and
control groups (P< 0.001, Table 2). In the intervention
group, brushing for 2 minutes or more increased from
41.2 to 87.3% (Table 2).

The results also showed an insignificant difference
in the control group in the number of times that par-
ticipants flossed per day before and 3 months after the
intervention (P=0.52). However, a statistically signifi-
cant difference was observed in the intervention group
in this regard (P< 0.001). Notably, a significant difference
was found between the intervention and control groups
regarding the mentioned behavior (P< 0.001, Table 2).
Before the intervention, 28.5 and 10.5% of students in
the control and intervention groups flossed one or more
times a day, respectively, which reached 32.7 and 74.7%
in the aforementioned groups after the intervention,
respectively (Table 2).

The outcome of the knowledge and social cognitive
theory questionnaire:

Initially, an insignificant difference was noticed
between the intervention and control groups as the mean
knowledge score (P=0.41), however, upon the comple-
tion of the interventions that significance was notable,
(P< 0.001, Table 3).

In other words, the mean knowledge score increased
significantly in the control (7%) and intervention (43.8%)
groups after the intervention (P< 0.05, Table 3). In addi-
tion, a significant difference was found between the inter-
vention and control groups in the mean scores of all SCT
concepts related to brushing with fluoride toothpaste and
flossing among students (P< 0.05, Table 3). In the brush-
ing model, most of the changes after the intervention
were observed in participants’ behavior (32.7% increase)
and self-efficacy (30.8% increase),while the least changes
were observed in perceived barriers (9.7% increase) and
value expectancy (8.8% increase, Table 3). In the flossing
model, the largest changes were related to self-efficacy
(42.6% increase) and behavior (42.2% increase), while
the smallest changes were related to perceived barriers
(14.7% increase) and value expectancy (8.8% increase,
Table 3).

Oral health indicators

The results indicated no significant difference between
the control (P=1) and intervention (P=0.13) groups in
terms of CPI before and 3 months after the intervention
(Table 2). In addition, while a significant difference was
observed between the intervention and control groups
before the intervention (P=0.007), no significant differ-
ence was observed between the groups after the inter-
vention (P=0.46, Table 2). Before the intervention, 97.9%
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Table 3 Differences in dependent variables before and 3 months after intervention in the two groups

Behavior Variable Group Control Intervention P ,.° Re-range Scores®
Mean (SD) Mean (SD) Control Intervention Difference
Knowledge Before 2.56(1.39) 241(1.23) 0.41 36.5 34.7 18
After 3.05(1.50) 5/50(1.21) <0.001 435 785 35
Difference 048 3.09 <0001 7 438
P oae’ 0.02 <0.001
Brushing with flu-  Behavior Before 5.67(1.30) 5.26(0.90) 0.01 44.5 366 79
oride toothpaste
After 5.76(1.17) 7.16(1.12) <0001 460 69.3 221
Difference  0.10 1.90 <0.001 1.5 327
P alue 0.83 <0.001
Self Efficacy Before 4.59(1.07)  4.07(0.89) <0001 647 51.7 13
After 4.55(1.11) 5.30(1.83) <0.001 637 82.5 188
Difference  —0/03 123 <0.001 1 308
P ae’ 033 <0.001
Environment (school) Before 5.14(2.04) 457(1.31) 0.02 14.2 72 7/0
After 4.32(0.83) 6.86(2.80) <0.001 4 357 31.7
Difference  —0.82 2.29 <0.001 10.2 285
P ane’ <0.001 <0.001
Intention Before 7.83(1.41) 7.20(1.11) 0.001 80.5 70 10.5
After 7.78(1.50) 8.48(0.90) <0001 796 913 1.7
Difference  —0.04 1.28 <0.001 09 21.3
P o’ 083 < 0,001
Physical Outcome Before 6.82(1.66) 6.69(1.63) 0.59 63.6 615 2.1
After 7.06(1.87) 7.82(1.42) 0.002 79.5 81.3 1.8
Difference  0.24 1.12 0.002 159 19.8
P ae’ 0.26 < 0.001
Self Efficacy In Over- Before 5.94(2.05) 5.72(1.69) 042 49 453 36
coming Impediments After 6.03(1.99) 6.87(1.51) 0.001 505 64.5 14
Difference  0.08 1.14 <0.001 15 19.2
P ane’ 0.70 < 0,001
Emotional Coping Before 9.44(1.77) 9.00(1.54) 0.06 68 62.5 55
After 1036(1.97)  10.51(1.56) <0001 795 813 1.8
Difference  —0.07 1.15 <0.001 1.5 18.8
P alue 0.74 < 0.001
Outcome Expectations  Before 27.89(429)  26.77(3.93) 0.06 76.3 716 4.7
After 29.36(346)  30.01(2.99) 0.17 834 86.4 3
Difference 147 324 0.01 7.1 14.8

P 0.003 <0.001

value
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Behavior Variable Group Control Intervention P ,.* Re-range Scores®
Mean (SD) Mean (SD) Control Intervention Difference
Environment (family) Before 18.06(3.98)  17.52(3.30) 031 62.5 595 3
After 1820(3.68)  19.53(3.35) 022 63.7 72 82
Difference  0.14 2.01 0.04 12 125
P ot 006 <0.001
Situational Perception Before 3.29(1.24) 3.18(1.07) 0.53 322 29.5 2.7
After 3.17(1.06) 3.58(1.31) 0.01 29.2 39.5 103
Difference  —0.11 040 0.01 3 10
P Lalve 043 0.008
Perceived Barriers Before 9.54(1.88) 9.16(1.63) 0.14 69.2 64.5 4.7
After 9.22(2.02) 9.94(1.63) 0.007 65.2 74.2 9
Difference  —0.32 0.77 0.001 4 9.7
P o’ 0.14 0002
Outcome Expectancies  Before 26.88(3.88)  25.62(3.44) 0.01 84.4 78.1 6.3
After 26.52(3.75)  27.38(2.87) 0.07 826 86.9 43
Difference —0.35 1.76 0.001 1.8 8.8
P lalue 047 <0.001
Flossing Self Efficacy Before 7.33(2.56) 6.10(2.02) <0.001 416 26.5 15.1
After 7.40(2.66) 9.53(1.91) <0001 425 69.1 266
Difference  —-0.76 343 <0.001 09 426
P e’ 0.09 <0.001
Behavior Before 3.77(1.29) 3.18(0/62) <0.001 44.2 29.5
After 3.50(1.03) 4.87(1.15) <0.001 375 717
Difference  —0.27 1.68 <0.001 6.2 422
P Lalve 0.03 <0.001
Flossing Outcome Expectations ~ Before 21.36(559) 1835(4.82) <0001 568 41.7 15.1
After 2147(6.04)  25.54(4.27) <0.001 573 775 20.2
Difference 0.1 7.18 <0001 05 358
P Lalue 0.86 < 0.001
Environment (family) Before 9.71(3.33) 8.36(2.56) 0.002 471 336 135
After 9.01(3.09) 11.75(2.32) <0.001  40.1 67.5 274
Difference  —0.70 3.38 <0.001 7 339
P oalue 006 <0001
Intention Before 2.76(0.49) 1.53(0.72) <0.001 880 26.5 135
After 1.99(0.88) 2.16(0.81) <0.001 495 580 274
Difference  —0.24 123 <0.001 385 315
P lalue 0.02 <0.001
Environment (school) Before 4.89(1.67) 4.33(1.05) 0.007 111 412 6.9
After 4.27(1.05) 6.80(2.75) <0001 337 350 283
Difference  —0.62 246 <0.001 77 30.8
P ot 00071 <0001

value
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Table 3 (continued)
Behavior Variable Group Control Intervention P ,.° Re-range Scores®
Mean (SD) Mean (SD) Control Intervention Difference
Emotional Coping Before 8.80(1.97) 8.03(1.52) 0.003 60.0 50.3 9.7
After 8.78(1.91) 10.31(1.61) <0.001 597 788 19.1
Difference —0.02 248 <0.001 03 285
P oalue 096 <0001
Situational Perception Before 3.06(1.08) 2.66(0.94) 0.007 26.5 16.5 10
After 3.02(0.94) 3.54(1.22) 0.001 255 385 13
Difference  —0.04 0.88 <0001 1 22
P lalue 0.73 <0.001
Perceived Barriers Before 9.64(1.75) 9.17(1.76) 0.07 705 64.6 54
After 9.83(1.82) 10.35(1.50) 0.03 72.8 793 6.5
Difference  0.18 117 0.003 23 14.7
P oalue 045 <0001
Outcome Expectancies  Before 26.88(3.88)  25.62(3.44) 0.01 84.4 78.1 6.3
After 26.52(3.75)  27.38(2.87) 0.07 82.6 86.9 43
Difference —0.35 1.76 0.01 1.8 8.8
P 047 <0.001

value

?.Independent Samples T Test
b paired sample T test

. The scores between two groups, |.e., intervention and control groups, re-change to 0-100 for analysis

of students in the control group had healthy gums, and
100% had no bleeding gums. In the intervention group,
healthy gums without bleeding were observed in 90.5 and
7.4% of the participants, respectively. After the interven-
tion, there was a 1.1% decrease in healthy gums in the
control group and a 4.2% increase in the intervention
group. Moreover, bleeding gums decreased by 6.3% in the
intervention group (Table 2).

According to the results of the study, there was a sig-
nificant difference between the control group (P< 0.001)
and the intervention group (P< 0.001) with regard to the
OHI-S indicator before and 3 months after the interven-
tion. Threr was also a significant difference between the
intervention and control groups before (P=0.003) and 3
months after the intervention(P< 0.001). In the interven-
tion group, the OHI-S indicator was reported as good by
37.9% of the intervention students before the interven-
tion, which increased to 82.1% after the intervention.
While an insignificant difference was observed between
the intervention and control groups in the mean plaque
index score before the intervention (P=0.43), the dif-
ference between the groups became significant after the
intervention (P< 0.001). In general, the plaque index
decreased significantly in both groups after the interven-
tion (P< 0.05, Table 2).

Discussion

purpose of this study was to evaluate the effectiveness of
an intervention designed to prevent dental plaque and
periodontal disease in elementary school students.

According to the results of the present study, the inter-
vention significantly changed all structures of the social
cognitive theory in both behaviors of brushing with flu-
oride toothpaste and flossing in the participants of the
intervention and control groups after the intervention.
Finally, most of the differences observed in the students’
scores before and after the intervention were related to
self-efficacy, behavior, outcome expectancy, school envi-
ronment, intention, emotional coping, family environ-
ment, situational understanding, perceived barriers, and
value expectancy.

The interventions had a significant impact on the
increase in students’ knowledge. The results of similar
intervention studies conducted in this area using differ-
ent strategies [13, 16, 17] have demonstrated the effec-
tiveness of education in improving students’ oral health
knowledge. The reason for the increase in knowledge in
the intervention group is that in this group the education
was based on the game, role-playing and demonstrations,
and during the three-month follow-up period the stu-
dents were not left alone and received educational videos
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and pamphlets via Telegram. In the control group, the
average knowledge of the students before and after the
intervention was statistically significant. The reason for
the increase in knowledge in the control group is related
to the implementation of the Oral Health Transforma-
tion Plan, which was carried out concurrently with the
interventions of this study by the Ministry of Health at
the school level throughout the country. In this program,
schools are visited every 6 months to apply fluoride var-
nish to students, in addition to teaching them the correct
way to brush their teeth.

According to the results, the students’ self-efficacy
variable in students ranked first in terms of the level of
change before and after the intervention. This signifi-
cant increase in self-efficacy of the participants in the
intervention group, compared to the control group,
might be due to the use of all self-efficacy enhancing
strategies (e.g., considering stage goals, improvement,
and control, education to control negative emotional
responses, providing verbal persuasion, enhancing
the adoption and maintenance of behavior, and creat-
ing behavioral patterns in students) in the design and
implementation of interventions. Consistent with our
findings, the results of various studies have indicated
the effectiveness of detailed interventions in promoting
self-efficacy in individuals regarding oral health-pro-
moting behaviors [22, 23].

The second concept of social cognitive theory that
changed the most after the intervention was outcome
expectancy, which is influenced by the behavior of peo-
ple students see or receive awards from.. In the present
study, education was provided both through observa-
tion (education by classmates and observation of class-
mates’ behavior in the Telegram group) and through
the necessary persuasion of family members, teachers,
the researcher, and classmates. Most studies have high-
lighted the predictive role of outcome expectancy on
oral health-promoting behaviors and the effectiveness of
interventions in promoting outcome expectancy status in
participants [24, 25].

School environment was the third concept of social
cognitive theory that showed the most change in stu-
dents after the intervention. The World Health Organiza-
tion declares that the school is one of the most effective
variables in promoting oral health, and teaching the prin-
ciples of oral care to students by health educators by pro-
viding attractive and informative programs and activities
in schools along with increasing the awareness of parents
regarding the methods of preventing dental caries and
considering incentives from the school to motivate stu-
dents, it can improve oral health indicators in students
and reduce dental treatment costs [26, 27]. The interven-
tions implemented in this study met all the requirements
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of the World Health Organization and provided the nec-
essary support to the students.

According to the results of the present study, the fam-
ily environment variable had a low priority in terms of
change after the intervention. The impact of the family
on children’s oral health has been fully recognized [28,
29]. In the present study, the interventions delivered to
families (mostly mothers) included educational content
presented via Telegram. Considering the effect of parents’
oral health behaviors and their oral health literacy on
children’s oral health behaviors [30-32] and the impor-
tance of the family’s role in performing behaviors related
to children’s oral health, there is a need for more in-depth
interventions to improve families’ oral health skills, atti-
tudes, and oral health literacy.

According to the results of the present study, there was
a significant difference between the intervention and con-
trol groups in the oral health behaviors of the students.
Several studies have shown the effectiveness of interven-
tions in promoting oral health behaviors among students
[13, 33]. According to the structural equation model,
55.6% of the variance in flossing and 50% of the variance
in brushing were explained by the social cognitive theory
structures [20]. Therefore, it could be concluded that
improving these structures will lead to an improvement in
students’ oral health behaviors. On the other hand, while
the participants in the control group also received an edu-
cation, both brushing and flossing behaviors decreased
among students in this group 3 months after the interven-
tion. One of the reasons for this decrease may be that stu-
dents in the control group received education only once,
while in the intervention group, the educator visited the
schools once a week to practice brushing and flossing and
to solve students’ problems in these areas. In this way, the
students received a continuous educational program for
5months. As the results of the studies show, the greater
the distance between the interventions, the intervention
will not be effective and its effects are limited only to the
time of implementation of the educational program [12].
Another reason for this decrease in the control group may
be lectured-based education, as studies have shown that
while this technique increases knowledge, it does not have
a positive effect on students’ oral health behaviors [12,
34]. Teaching through lectures is not very attractive to
students and does not significantly improve their behavior
[35]. In the intervention group, the health-related mes-
sages were delivered interactively using short shows, sim-
ple language, colorful pictures, handicrafts, exercises, and
videos. In this group, students were able to receive use-
ful information in a simple and interesting way. In addi-
tion, the participants were willing to find new educational
materials. In this respect, our results are consistent with
those of other studies [13, 36—38].
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According to the study results, the interventions
affected the plaque index, OHI-S, and CPI. Several stud-
ies conducted in different societies have shown the
effectiveness of oral health education in reducing dental
plaque and improving oral health in students [38—40].
Studies show that brushing and flossing are simple and
effective ways to control dental plaque and improve oral
health [41]. Therefore, plaque reduction and improved
oral health are expected to result from an increase in the
health behaviors of brushing and flossing.

However, the change in the level of CPI of the partici-
pants in the intervention group was not at the favorable
and expected level, while gingival bleeding decreased
in the students in the intervention group, and there was
no change in the calculus index in the mentioned group.
In several studies, no improvement in the gingival index
of the participants was observed after educational inter-
ventions [42, 43]. Low gum health improvement may be
affected by the normal age of puberty and the transition
from the mixed dentition to the permanent dentition
[42]. In addition, while short-term educational programs
improved oral health, they had little impact effect on
improving gum status. On the other hand, there may have
been no improvement in the gum status in the interven-
tion group before and after the intervention because the
students’ gums were healthy at the beginning of the study.

One of the major limitations of the current research
was the large number of questionnaire items due to the
evaluation of all concepts of social cognitive theory.
Completing the the questionnaire was relatively tedious
for the students, which may have affected the quality of
the data collected. Another limitation was the fact that
our study coincided with the implementation of the
National Oral Health Plan. However, it is noteworthy
that the issue also affected the control group.

However, the present study also had some posi-
tive aspects. One of the major strengths of the present
study was the use of games as a teaching technique. In
addition, social cognitive theory was used in the pre-
sent study to plan and modify the factors that influence
students’ behavior, which is another strength of the
present study.

In addition, sampling by a three-stage random strategy
resulted in the selection of students in public and private
schools in different districts of the city. It is notable that
the high response rate and the examination by one per-
son increased the internal validity of the study.

Conclusion

According to the results of the present study, the inter-
vention implemented was necessary to improve health-
promoting behaviors and increase oral health indexes
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among students. When presented in the form of pam-
phlets, videos, games, and other educational methods,
health-related messages can change children’s behavior
and improve their attitudes toward oral health. Gami-
fication as an alternative, useful educational approach
can increase knowledge retention in improving oral
health for school-aged children. That games can be
applied as an alternative strategy to improve oral health
in students.
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