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Aims Social media has increasingly been used as a tool to deliver health education. This study
examined the effect of a Telegram delivered oral health education program on self-efficacy,
perceived benefits and barriers, gingival index, motivational beliefs, and dental cleaning
behavior among students with gingivitis.

Materials & Methods This randomized controlled trial was conducted in Sanandaj city, Iran,
from January to December 2019. A total of 160 students were recruited from 8 schools and
randomized into intervention and control groups. An oral health education program aimed
at increasing dental cleaning behavior was developed based on the trans-theoretical model.
The program consisted of 9 sessions delivered via a social media app called Telegram for
24 weeks. Outcomes included dental cleaning behavior, perceived self-efficacy, benefits,
barriers, motivational beliefs, and gingival index, measured at baseline and 24 weeks after the
intervention.

Findings There were significant differences between the intervention and the control groups in
the mean scores of perceived self-efficacy (p=0.01), perceived benefits (p=0.01), motivational
beliefs (p=0.01), and gingival index (p=0.01) after the intervention. Further, 71.3% (n=57) of
students in the intervention group (versus 10.1% (n=10) in the control group) performed the
dental cleaning behavior after intervention (p<0.01).

Conclusion The findings showed that an oral health education program delivered via social
media apps could improve students’ oral health. Social media apps could reach a broad range
of users, thus could improve access to oral health education programs.

Keywords Oral Health; Education; Social Media; Students; Gingivitis; Behavior
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Effect of Education Based on Trans-Theoretical Model in ...

Introduction

Oral health is a state of tooth structure and tissue
linked to physical, psychological, and social well-
being. Oral health co-determines if and how people
will be able to talk, eat and socialize [1-3]. Despite the
importance of oral health, more than 99% of people
worldwide suffer from oral diseases [4], negatively
impacting their communication abilities, daily
performance, and poor voice quality. They may also
suffer from pain and anxiety [5-7. Worldwide, dental
caries has increased significantly, especially in
adolescents [Bl. The World Health Organization
(WHO) has called for global initiatives to reduce the
burden of oral diseases in adolescents .

Located in the eastern Mediterranean region [10],
Iran is one of the youngest countries in the world
which 50% are under the age of 30 years [11l. The
incidence of dental caries in Iranian students is over
90% [12], and one-third of them suffer from gingivitis
131, These figures indicated the necessity of
educational programs which aim to maintain and
promote oral health in students [14 151,

Many education programs developed based on
behavioral change models, such as the trans-
theoretical model, have shown high efficacy in
preventing oral diseases [1]. Although some studies
have evaluated the application of the trans-
theoretical model in promoting Dental Cleaning
Behavior (DCB) [ 16,171, the researchers did not have
access to research that assessed the effects of a
health education program supported by the trans-
theoretical model and delivered via social media
app.

The Trans-Theoretical Model (TTM) is a purposeful
behavioral change model. It is a systematic study of
individuals' behavioral changes and describes how
people move dynamically through five different
stages of behavioral changes. The four core
constructs of TTM are stages of change
(Precontemplation, Contemplation, Preparation,
Action, Maintenance), self-efficacy, decisional
balance, and change processes. The TTM holds that
people begin to perceive more benefits than
disadvantages from adopting positive behavior
changes as they move through the later stages (181,
Social media is one of the recent revolution
technologies that has been used in many fields,
including health. Social media has been used to
share health information, deliver behavior change
interventions, and monitor symptoms of diseases
(191, In Iran, there has been an increasing use of social
media. It has been used as a tool to deliver health
education, such as decreasing gingivitis among
pregnant women [201, Thus, there is potential to use
social media to deliver oral health education
programs.

Telegram is one of the popular used social media
platforms in Iran. It is a cloud-based mobile and
desktop messaging app that allows countless users
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to connect, organize, network, and interact easily
through various electronic devices. This app has
functions superior to other messaging apps. It can
send a large volume of files and stickers, serve as a
useful and immediate media channel for people
sharing images and audio recordings. Telegram
could be a useful carrier for education programs in
health, communications, social support, and
information retrieval [21]. It can be a tool to deliver
health education programs [22l. Through Telegram,
people can receive information from various
sources, which could help to increase health
behavior [23]. The results of a study by ISPA (Iranian
Student Opinion Polling Center in Jahade
Deneshgahi University) showed that in March 2016,
71% of Iranian youth used Telegram, and 49% used
Instagram [24. Also, after its filtering by the
government, about 80% of Telegram users in Iran
did not leave Telegram [25].
Oral self-care behaviors are not satisfactory among
students, the incidence of gingivitis is high in them
and training programs have slightly improved their
gingivitis. This study aimed to evaluate a Telegram
delivered oral health education program on the
gingival index, perceived benefits, perceived
barriers, self-efficacy, and motivational beliefs
regarding DCB in Iranian students with gingivitis.

Methods

This randomized controlled trial was conducted in
Sanandaj city, Iran, from January to December 2019.
Two-stage random sampling was used. Eight
secondary schools (4 female and four male schools)
were selected by simple random sampling from
1499 schools in two Regions of Sanandaj. 350
students of the four schools selected (two female
and two male schools). In the second stage of the
sampling process, 80 participants who met the
inclusion criteria were randomly selected from each
school and divided into the intervention and control
groups (Twenty students were selected from each
school by random sampling method and randomly
divided into the intervention and control groups,
yielding a total of 160 participants). The inclusion
criterion for the schools was using of telegram apps
to educate students. Participants' inclusion criteria
were age ranged from 12 to 19, lack of dental
cleaning tools such as toothbrush and dental floss
(via self-report), being in pre-contemplation and
contemplation stages of DCB, presence of gingivitis
(inflammation of the gums as assessed by a dentist
in a classroom, and having access to Telegram app
by mobile of their parents. The exclusion criteria
were students with fixed orthodontics.

The participants’ demographic variables were
collected (gender, parents' education, parents' job,
oral Health assessment and the number of referrals
to dentist). A questionnaire was used, which
contained the following components:
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-Constructs of the trans-theoretical model: The
constructs of the trans-theoretical model included
self-efficacy (10 items with 4-point Likert scale, cut-
off point of 20 (average score), reliability of 0.85,
and content validity of 0.81); perceived barriers (10
items with 5-point Likert scale, cut-off point of 25
(average score), reliability of 0.81, and validity of
0.83); and perceived benefits (8 items with 4-point
Likert scale, cut-off point of 20 (average score),
reliability of 0.85, and wvalidity of 0.84). The
questionnaire used in our study has previously been
published [15].

-DCB: There were four items to assess DCB (an
instrument.). The Kappa coefficients of 4 DCB items
were 0.75 in the first stage, 0.78 in the second stage,
0.45, and 0.75 in the third and fourth stages,
respectively [17. 261, Table 1 presents how students
were placed in each stage of DCB.

-Motivational beliefs: Motivational beliefs included
five items with a 5-point Likert scale, the cut-off
point of 12.5 (average score), reliability of 0.82, and
validity of 0.84. The items of motivational beliefs
were formulated based on the perspective and
experience of students grounded in a previous
qualitative study [27]. Its reliability and validity had
been confirmed [18.

-Gingival index (GI): It was recorded by a dentist
who assessed the students in the classroom. This
index has three degrees, including degree 1: Partial
change in gingival color and tissue (Low score),
degree 2: Gingival redness, edema and gingival
restoration and degree (average score), degree 3:
severe inflammation and a gingival ulcer (high

score) [1.28],
This study was obtained approval from the
Iranshahr University of Medical Sciences and

Kurdistan University of Medical Sciences. The
objectives and research method were explained to
the authorities (school principals and heads of
educational organizations), parents, and students.
Written informed consent was taken from students
and their parents. Participation in the study was
voluntary, and confidentiality of data was
emphasized. Also, this study adheres to CONSORT
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guidelines and includes a completed CONSORT
checklist. Based on the trans-theoretical model,
interventional strategies were developed for
students in the pre-contemplation stage of DCB
(Consciousness Raising, Dramatic Relief,
Environmental Reevaluation, and Self-Liberation).
The intervention aimed to increase students'
perceived benefits, self-efficacy, DCB and reduce
perceived barriers and gingivitis. Bandura's
strategies were employed in the intervention,
including setting simple and definite educational
objectives, encouraging oral health practices,
reframing obstacles, or replacing them with positive
interventions [29. The advantages of having good
oral health (fresh breath, prevention of gingivitis
and cardiovascular diseases, etc.) were delivered
through a Telegram channel to increase perceived
benefits.
Bass's tooth brushing technique was presented as a
simple and efficient method through ten educational
clips to teach tooth brushing 3% and correct use of
dental floss and toothpick. The training program
included motivational beliefs (such as dental
cleaning to mean appreciating God) in DCB were
part of the training program. The intervention was
performed three times a week over three
consecutive weeks (Table 2). Each time images of
the oral cavity and healthy and inflammatory gum,
materials about the benefits of behavior,
motivational beliefs related to dental health, self-
efficacy, and overcoming obstacles were sent to the
Telegram channel. During the transmission of the
educational content, the researchers ensured that
the participants observed and read the messages
(in-app Telegram when a delivered message was
read, it could be tracked). The researchers went to
selected schools, informed participants how much
time it would take to complete the questionnaire,
and impressed upon them that they should be
honest. The questionnaires were anonymous and
took 12-15 minutes to complete; it was
administered at baseline and 24 weeks after the
intervention was delivered.

Table 1) Key for determining the stage of change based on responses to the stages of change instrument [17]

Pre-
contemplation

Questions

Contemplation Preparation Action Maintenance

1. How frequently do you clean between your
teeth?

2. How long have you been cleaning between -
your teeth at your current frequency?

3. In the next 30 days, do you plan to clean
between your teeth?

4. In the next six months, do you think you
might clean between your teeth?

<3 times/week

About the same
or less often
About the same
or less often

Three or more Three or more

times/week  times/week

<6 months Six months or
more

- More often - -

<3 times/week <3 times/week

More often - -

Health Education and Health Promotion
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Table 2) Content of 3 weeks of intervention based on trans-theoretical model
Week Content
First Consciousness Raising The first section images of the oral cavity and healthy and inflammatory gum
Dramatic Relief The second section images of a Healthy mouth
The third section the benefits of behavior
Second Environmental Reevaluation The first section The impact of oral health on social life
The second section images of inflammatory gum
The third section Bad breath smells
Third Self-Liberation The first section motivational beliefs related to dental health
The second section self-efficacy and overcoming obstacles
The third section the benefits of behavior
SPSS 21 software and Telegram TALAEE (unknown Table 3) Frequency of characteristics of the studied students
version) application were used. Data were analyzed  Variables oz hrermemiom e qrmell
ing the Chi-square test (to examine the number of Broup Broup value
using ) q . . Number Percent  Number Percent
dgm(.)gra.phlcs variables in two groups, also for  Tgender
distribution of stages of change of interdental  Female 40 50 40 50 0.6
cleaning behavior in the two studied groups), Male 40 50 40 50 :
independent t-test (to assess study’s variables after ~ Mother'sJob
. . d ired dv’ Housekeeper 73 91.3 69 86.3 023
1nte:rvent10n), and paired t-test (to assess study’s  gmployee 7 8.8 1 138 O
variables after and before of intervention). Father’s Job
Employee 28 35 37 46.3
Non-Government 52 64.1 43 53.8 0.35
. . Jobs
Findings Income
In this study, 160 male and female students with a Excellent 6 7.5 6 7.5
mean f14.87+2.26 (range from 12 to 18 year Good 10 125 1 138
can age o 8_ 6 [.a ge from to 18 years) Average 18 22.5 21 263  0.06
were included in two intervention and control g4 41 513 34 425
groups. The mean scores of motivational beliefs,  Verybad 5 6.3 8 10
perceived benefits, and perceived self-efficacy were = Mother’s Education
low, and those of perceived barriers and GI were lliterate 18 225 19 238
high. Th ionifi diff b Primary 32 40 23 28.8 0.47
igh. There was no signi icant difference between  gecondary 25 325 28 35 :
the two groups in baseline measures (p>0.05). University 5 5.1 10 12.4
There was no statistically significant difference  Father’s Education
between the demographic characteristics in the two ~ lliterate 6 75 13 163
. Primary 30 37.5 20 25 01
groups (p>0.05). The majority of students had never  geondary 31 31.8 23 28 :
visited a dentist for dental examination and  University 13 16.3 23 30.1
reported a good oral health evaluation (Table 3). Oral Health Assessment
The distribution of stages of DCB in both groups g’;ﬁlem ;3 12'3 ;g }ég 0.05
after the intervention was shown in Diagram 1. The g 30 375 37 463
results of chi-square indicated a significant  Frequency of Dental Visits
difference between intervention and control groups  OnceaMonth 6 7.5 9 113
in DCB. Further, 71.3% (n=57) of students in the l?ﬂ’;;i}‘gThree L 125 4 e 07
intervention group (versus 10.1% (n=10) in control (e in Six Months 10 12.5 8 10 '
group) performed the DCB (x2=59.79; df=4; p<0.01),  Never 44 67.6 56 70
i.e. they were either in the action or maintenance
stage. 4
Comparison of mean scores of perceived self- 39
efficacy, benefits and barriers, motivational beliefs, 50
and gingival index between intervention and control 20
. . : 15
groups before and after intervention shown in Table 10 I
4. The paired t-test showed an increase in the mean g : f f
scores of perceived benefits and motivational beliefs 5 Pre- | Conte | Prepar | Action | Maint
in the intervention group and a decrease in GI & Conte | mplati | ation enanc
© g mplati| on e
(p<0.05) at follow-up. There were significant on
differences between intervention and control groups intervention| 7.5 15 | 625 | 4625 | 25
in the mean scores of perceived self-efficacy control 425 | 31.25 | 1375 | 6.25 | 6.25

(p=0.01), perceived benefits (p=0.01), motivational
beliefs (p=0.01), and gingival index (p=0.01) after
intervention (Table 4).

Health Education and Health Promotion

Diagram 1) Distribution of stages of change of interdental
cleaning behavior in the two studied groups 24 weeks after the
intervention
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Table 4) Comparison of mean+SD of outcomes in the
intervention and control groups before and after the educational

program

Variable Before After p-value
intervention intervention

Perceived Self-

Efficacy

Intervention 24.18+6.89 25.22+4.76 0.77

Control 24.18+6.89 22.91+5.27 0.21

p-value >0.05 0.01 -

Perceived

Barriers

Intervention 21.20+4.57 22.18+5.27 0.21

Control 20.12+5.96 22.35+6.38 0.17

p-value >0.05 0.86 -

Perceived

Benefit

Intervention 20.13+6.20 24.23+5.81 0.01

Control 17.05+6.56 18.61+8.23 0.18

p-value >0.05 0.01 -

Motivational

Beliefs

Intervention 15.52+5.40 18.63+4.50 0.01

Control 11.77+5.82 13.27+5.99 0.11

p-value >0.05 0.01 -

Gingival Index

Intervention 2.12+0.69 1.95+0.7 0.01

Control 2.38+0.58 2.36+0.67 0.68

p-value >0.05 0.01 =

Discussion

The present study delivered an oral health education
program to Iranian students via social media
Telegram. In the abovementioned studies, the
researchers used audio-visual media, lectures, and
meetings to promote DCB. In our study, the majority
of students in the intervention group performed the
DCB. The media through which the intervention was
delivered may have been of particular importance.
The Telegram channel enables a new experience of
communication and training, easy and rapid access
to updated information, diverse and appealing
educational content, adequate social support
(informational support), and increased perceived
benefits of the behavior. It should be noted that
knowledge and understanding of health and
illnesses will be improved via social networks [31],
which is in line with the fundamentals of the health
belief model, stating that doing the behavior will be
increased if the perceived benefits of the behavior
are enhanced [16 32l However, whether a messaging
app delivered intervention is superior to an
intervention that relies on more traditional means of
health education needs to be addressed by future
studies which include both interventions.

The findings showed that 70% of students in the
intervention group were in the final stages of DCB
after the training program and used dental cleaning
tools, indicating a significant difference between
intervention and control groups. Our
results agreed with the study of Rahmani et al. After
the intervention, 67.5% of pregnant women in the
intervention group (versus 16.6% in the control
group) performed the dental cleaning behavior [201,

Health Education and Health Promotion
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After the intervention, the results revealed a
statistically  significant  difference = between
intervention and control groups in the mean scores
of perceived self-efficacy, perceived benefits,
motivational beliefs, and GI, but not in the mean
score of perceived barriers. In line with our findings,
Damle et al reported that the interventional
program in improving oral hygiene status presented
through educational graphs and models reduced the
mean Gl in the intervention group B331. de Bate et al.
found that web-based training programs improved
oral health providers' self-efficacy, awareness, and
attitude. The participants in this study asserted that
these web-based pieces of training provided more
information than other methods and were
satisfactory and effective with regard to the patients'
evaluation, referral, and treatment [29], Tavakoli &
Fallahi showed that the mean scores of perceived
benefits and self-efficacy increased after presenting
the training program through lecture and practice
(341, That students' perceived self-efficacy, perceived
benefits, motivational beliefs, and GI were
significant after intervention might be because we
proceeded to improve the students' skills and
commitment, control conditions, and encourage
them regularly in our training program. According to
the planned behavior theory principles, higher self-
efficacy and perceived control go hand in hand with
higher performance of the behavior [29 351, In this
regard, a study stated that visual media was more
helpful than other educational methods in training
the audience and patients [37], which could affect
learning and self-efficacy. Other reasons for the
significance level of DCB variables in students can be
attributed to holding motivational meetings and
counseling, especially motivational beliefs to
perform the behavior. It is necessary to pay
attention to the abovementioned points in web-

based health education programs. Although
education via social networks is diverse and
accessible [231 and increases the individuals'

knowledge and skills [29, it does not practically
overcome barriers such as fatigue. As for the oral
health-related educational programs, it is better to
simultaneously use the virtual world (e.g., video)
and real world (e.g. social support) and consider the
negative consequences of extreme use of these
networks by young people.

The use of social media to provide health education
can reach a wider range of audiences, which might
minimize educational inequalities such as qualified
and experienced educators and books. The use of
social media to deliver oral health programs might
be cheaper in the long run when compared to face-
to-face in-person delivery. Social media can also be
used in some capacity which there are significant
limitations in the implementation of face-to-face
public awareness campaigns and educational
programs such as infectious diseases outbreaks (like

Winter 2022, Volume 10, Issue 1
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COVID-19 pandemic).

The study was conducted on secondary school
students within one region of Iran only. The sample
size might be inadequate for the present
investigation. The study did not include feedback
from users-students, and short-term follow-up was
at six months only. Future multi-center trials which
are full-powered should be conducted to provide
more conclusive evidence on the effects of using
social media to deliver oral health interventions. The
results of this study can be helpful to the dentists,
health professionals, healthcare providers, teachers,
and health trainers in schools in designing
educational programs for the promotion of oral
health. Future studies are recommended to evaluate
the efficacy of the oral health education programs
delivered via social media in different regions and
population groups in Iran. Future studies could also
compare the effects of using social media and
traditional face-to-face in delivering oral health
education programs. Future studies could also
include process evaluation to obtain feedback about
the intervention from students.

Conclusion

The oral health education intervention via social
media in secondary school students could enhance
students' oral health. Also, social media platforms
have the potential to increase perceived self-efficacy,
motivational beliefs, and dental cleaning behavior
among students and provide preliminary evidence
supporting an oral health program delivered by
social media could improve students' DCB, GI, and
self-efficacy.
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