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Oral hygiene index simplified; Adolescent; 5 common issue among adolescents. The 2018 Indonesian Basic Health
Oral health. Research (Riskesdas) reported that 73.4% of adolescents suffer from dental
caries, yet only 2.8% brush their teeth at the correct times. In Gorontalo City,
most students show poor Oral Hygiene Index Simplified (OHIS) scores despite
regular oral health education. This study aimed to analyze the effectiveness of
digital media-based education on Tooth Brushing Practice (TBP) in reducing
OHIS scores among students at SMP Negeri 4 Gorontalo City. This quasi-
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experimental study employed a pre-test and post-test one group design with an
intervention consisting of a 3—6-minute educational video demonstrating the
WHO-standard tooth brushing technique, delivered for seven consecutive days.
The results showed a significant decrease in OHIS scores after the TBP digital
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education compared to before the intervention. Digital education was proven to
improve students’ understanding and practical skills in proper tooth brushing
techniques. The novelty of this study lies in the use of interactive digital media
through TBP-based video content, directly measuring behavioral changes
through OHIS reduction rather than relying solely on knowledge improvement.
In conclusion, digital media-based education effectively enhances tooth
This is an open access article under the CC brushing behavior and reduces OHIS scores among adolescents, making it an
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programs.

1. INTRODUCTION

Oral and dental health is an essential component of general health that is often overlooked. Moreover, the mouth serves as
the primary gateway to the digestive system and plays a vital role in mastication, phonetics, and aesthetics. Therefore, efforts to
maintain oral hygiene should begin early and become a lifelong habit. Oral hygiene behavior is greatly influenced by the level of
knowledge and the way information is conveyed, especially among adolescents (1).

Oral health problems remain a challenge. The World Health Organization (WHO) reports that the global prevalence of
deciduous tooth caries is 47%, and permanent tooth caries is 29%, with 816 million caries cases occurring in developing countries
(2).

The 2018 Basic Health Research (Riskesdas) report indicates that the prevalence of caries in Indonesia reaches 88.8%, with
caries prevalence among adolescents at 73.4%. This aligns with the same source data, where 94.7% of respondents stated they brush
their teeth daily, yet only 2.8% brush their teeth at the correct times, namely in the morning after breakfast and at night before bed.
Additionally, the 2018 Basic Health Research noted that 96.5% of children aged 10-14 in Indonesia brush their teeth daily, but only
2.1% brush their teeth at the correct times.

The 2018 Basic Health Research revealed that the proportion of oral health problems in Gorontalo Province is 63.7%, with
the proportion of daily tooth brushing at 95.5%, yet only 4.6% brush their teeth at the correct times, namely in the morning after
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eating and at night before bed. This aligns with the 2023 Indonesian Health Survey (SKI) results showing that 9.5% of household
members experience gum inflammation indicated by bleeding gums

Data obtained from the Gorontalo City Health Office indicates that student health screenings from elementary to high school
in 2023 showed an average oral health problem score of 50.1%, aligning with initial data from the West City Health Center in 2024,
which showed that 67% of students from elementary to high school levels experience caries and other oral health issues, despite the
Health Center routinely conducting education on maintaining oral hygiene.

Digital audiovisual media enables interactive and easily understandable health information delivery. Research shows that
using video media in health education is more effective than conventional methods such as lectures Xizhu Xiao et al., (2024). This
is relevant in the context of adolescent education, where learning patterns are more influenced by visualization and digital interaction
rather than written text (3).

Various studies have evaluated the effectiveness of digital education in increasing knowledge, but most have not directly
assessed its impact on proper tooth brushing behavior or OHIS scores. For example, the study by Danti Narulita and Danu Aprilianto
(2022) found that dental education can increase knowledge and attitudes, but did not measure proper tooth brushing practices or
their impact on OHIS (4). Initial observations in the working area of the West City Health Center showed that despite routine
counseling by the UKS team consisting of Health Center and teacher parties, dental examinations of SMP students still showed high
prevalence of caries, plaque, and gum inflammation.

Interviews with 20 adolescent students at the West City Health Center dental clinic showed that all adolescents had access
to cell phones, 18 adolescents preferred watching videos over reading books. Only 3 adolescents could practice proper tooth brushing
techniques. OHIS examination results showed 13 adolescents (65%) had poor OHIS, while 5 adolescents (25%) had moderate OHIS,
and only 2 adolescents (10%) had good OHIS.

This condition indicates that conventional education approaches have not fully formed good and correct tooth brushing
habits. An innovative education medium that is attractive, interactive, and relevant to today's adolescent characteristics is needed.
One potential approach is the use of digital media in the form of educational videos about Tooth Brushing Practice (TBP) to improve
understanding and correct tooth brushing skills.

Based on this rationale, the author is interested in researching the Effectiveness of Digital Media Education on Tooth
Brushing Practice (TBP) in Reducing Oral Hygiene Index Simplified (OHIS) Among Students at SMP Negeri 4 Gorontalo City.

2. RESEARCH METODS

This research was conducted at SMP Negeri 4 Gorontalo City. The research period was one month, from the end of August
to mid-September 2025. This is quantitative research using a quasi-experimental method. The design used was a pre-test and post-
test control group design. Both the control and intervention groups underwent OHIS measurement initially. Then, the intervention
group was given digital education on TBP, while the control group received no treatment. Subsequently, OHIS values were
measured again. The sample was a portion or representative of the population to be studied, namely students of SMP 4 Gorontalo
City class VII. The sample size to be studied was 60 students from SMP Negeri 4 Gorontalo City class VII who met the inclusion
criteria and were randomly divided into a control group of 30 students and an intervention group of 30 students.

3. RESULTS AND DISCUSSION
Result
Table 1. Respondent Characteristics

Given Digital TBP Education Not Given Digital TBP Education

Variable (n=30) (n=30)

n % n %
Gender
Male 14 46,7 18 60,0
Famale 16 53,3 12 40,0
Age
12 Years 21 70,0 23 76,7
13 Years 8 26,7 7 23,3
14 Years 1 33 0 0
Class
7-1 2 6,7 5 16,7
7-2 3 10,0 8 26,7
7-3 5 16,7 4 13,3
7-4 6 20,0 2 6,7
7-5 5 16,7 6 20,0
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7-6 3 10,0 2 6,7
7-7 6 20,0 3 10,0
Jumlah 30 100 30 100

Source : Primary Data, 2025

Based on Table 1, the respondent characteristics in both groups show a relatively balanced distribution. In the group given
digital TBP education, there were 46.7% males and 53.3% females, while in the group not given digital TBP education, there were
60.0% males and 40.0% females. The majority of respondents were 12 years old, namely 70.0% in the intervention group and 76.7%
in the control group, while ages 13 and 14 years were only a small portion. Class distribution was evenly spread across classes 7-1
to 7-7 in both groups. Overall, the respondent characteristics between the intervention and control groups appear homogeneous,
allowing for objective comparison in subsequent analyses.

Table 2. Frequency Distribution Analysis of Pre-Test in Intervention and Control Groups of SMP 4 Gorontalo City Students
Given Digital TBP Education Not Given Digital TBP Education

Variable (n=30) (n=30)

n % n %
OHIS
Good 0 0 0 0
Moderate 9 30 14 46,7
Poor 21 70 16 53,3
Total 30 100 30 100
Knowladge
Good 0 0 1 33
Adequate 11 36,7 14 46,7
Poor 19 63,3 15 50,0
Total 30 100 30 100
Perilaku
Good 0 0 2 10,0
Adequate 17 56,7 16 53,3
Poor 13 433 11 36,7
Total 30 100 30 100

Source : Primary Data, 2025

Based on Table 2, it can be concluded that the initial condition of oral hygiene (OHIS) in both groups was still relatively
poor. No respondents had good OHIS category, with the intervention group dominated by poor category (70%) compared to the
control group (53.3%). Additionally, the level of knowledge about oral hygiene in the intervention group was mostly poor (63.3%),
while in the control group the proportion of poor knowledge was slightly lower (50%) and there were 3.3% respondents with good
knowledge. In terms of behavior, the control group showed better oral hygiene behavior compared to the intervention group, where
poor behavior was more found in the intervention group (43.3%) compared to the control group (36.7%).

Table 3. Analisis Distribusi Frekuensi Post-Test pada kelompok intervensi dan kelompok kontrol Siswa SMP 4 Kota
Gorontalo

Given Digital TBP Education Not Given Digital TBP Education

Variable (n=30) (n=30)

n % n %
OHIS
Good 12 40,0 0 0
Moderate 17 56,7 10 333
Poor 1 3,3 20 66,7
Total 30 100 30 100
Knowladge
Good 16 53,3 1 33
Adequate 13 433 14 46,7
Poor 1 33 15 50,0
Total 30 100 30 100
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Given Digital TBP Education Not Given Digital TBP Education

Variable (n=30) (n=30)

n % n %
Perilaku
Good 14 46,7 3 10,0
Adequate 16 53,3 16 53,3
Poor 0 0 11 36,7
Total 30 100 30 100

Source : Primary Data, 2025

Based on Table 3, there is a difference in results between the group given digital TBP education and the group not given
digital TBP education. In the OHIS variable, most respondents in the intervention group had moderate (56.7%) and good (40.0%)
categories, while in the control group most were in the poor category (66.7%) and only 33.3% moderate. This indicates that digital
TBP education has a positive effect on oral hygiene. In terms of knowledge, the intervention group was dominated by respondents
with good knowledge (53.3%), while the control group still had many with poor knowledge (50.0%). Regarding behavior, the
intervention group showed good behavior (46.7%) and adequate (53.3%), while in the control group most had adequate behavior
(53.3%) and still had poor behavior (36.7%). Overall, it can be concluded that digital TBP education improves knowledge, behavior,
and oral hygiene of respondents compared to the group that did not receive education.

Table 4. OHIS Measurement Results Before and After Digital Media Education on TBP in the Intervention Group

Respondent Measurement Results Pre-test Post-test
OHIS
Intervention (given TBP Mean 3,82 1,71
education) (n=30) Media 3,70 1,63
Standard Deviation 1,12 0,85
Minimum 2,00 0,50
Maxsimum 6,00 4,00
Control (Without Mean 3,61 3,85
Education) (n=30) Media 3,20 3,70
Standard Deviation 1,09 1,06
Minimum 1,80 2,30
Maxsimum 6,00 6,00
Knowladge
Intervention (given TBP Mean 1,60 3,90
education) (n=30) Media 1,00 4,00
Standard Deviation 0,85 1,094
Minimum 1 1
Maxsimum 3 5
Control (Without Mean 1,87 1,90
Education) (n=30) Media 1,50 1,50
Standard Deviation 0,973 0,995
Minimum 1 1
Maxsimum 4 4
Behavior
Intervention (given TBP Mean 5,33 10,67
education) (n=30) Media 5,00 10,00
Standard Deviation 2,339 1,749
Minimum 2 7
Maxsimum 10 14
Control (Without Mean 7,03 7,07
Education) (n=30) Media 8,00 8,00
Standard Deviation 3,113 3,162
Minimum 2 2
Maxsimum 12 12

Source : Primary Data, 2025
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Based on Table 4, the results show that the intervention group given digital TBP education experienced a significant
improvement in oral hygiene, indicated by a decrease in mean OHIS from 3.82 to 1.71 and a decrease in median from 3.70 to 1.63.
The standard deviation also decreased from 1.12 to 0.85, indicating more consistent measurement results among respondents, with
improved minimum and maximum value ranges. Conversely, in the control group without education, the mean OHIS slightly
increased from 3.61 to 3.85, the median remained 3.70, and the result variation hardly changed, indicating no significant
improvement. Thus, digital TBP education proved effective in improving oral hygiene in the intervention group compared to the
control group

Table 5. Comparison Analysis of Pre-test and Post-test OHIS Before and After Digital Media Education on TBP in the
Intervention Group of SMP 4 Gorontalo City Students

Category n Mean Rank V4 Asymp.Sig. (2-tailed) Keterangan

OHIS 30 15,5 -4,810° 0,000 Significant

Wilcoxon Signed Ranks Test

Table 5 shows the comparison of OHIS values before and after digital education in the form of videos about TBP for 7 days
to class VII students in the intervention group. The SPSS Bivariate Analysis results using the Wilcoxon Signed Ranks Test with 30
respondents, and a Mean Rank of 15.5 and Z value of -4.810, the negative sign (-) indicates a meaningful change, in this case, a
decrease in OHIS values after the intervention of providing digital education about TBP (the smaller the OHIS value — the better
the oral hygiene). The Wilcoxon test obtained Asymp.Sig.(2-tailed) 0.000 or P-Value < 0.05, meaning there is a significant
difference between OHIS values before and after digital video education about TBP in the intervention group.

Table 6. Comparison Analysis of OHIS After Digital Media Education on TBP Between Intervention and Control Groups

Category Group n Mean Rank V4 Asymp.Sig. (2-tailed) Keterangan
Intervention 30 17,25

OHIS ’ -5,898 0,000 Signi t
Control 30 43,75 : : ignifican

Mann-Whitney Test

Table 6 compares OHIS values in the intervention group that received treatment in the form of digital education about TBP
with the control group that received no intervention, from SPSS analysis using the Mann-Whitney test, the Mean Rank OHIS of the
intervention group 17.25 is smaller than the Mean Rank OHIS of the control group 43.75, meaning the OHIS value in the
intervention group after digital

Discussion

Oral Hygiene Index (OHIS) of Students Before Providing Digital Education on Tooth Brushing Practice

Based on the research results, it is known that before the intervention, the Oral Hygiene Index Simplified (OHIS) scores in
both groups, intervention and control, were not yet in the good category. Most respondents in the intervention group had poor oral
hygiene at 70%, while in the control group it was 53.3%. These results indicate that the oral hygiene condition of adolescents before
the intervention was still low, which could be caused by insufficient knowledge and suboptimal oral hygiene maintenance behavior.
The lower the knowledge level, the greater the likelihood of individuals having poor behavior towards oral health maintenance.

In the knowledge variable, the research results show that most respondents in the intervention group had poor knowledge
(63.3%), while in the control group it was 50%. This condition indicates that adolescents generally do not yet have adequate
understanding of the importance of maintaining oral hygiene and its impact on overall health. These findings align with Aung et al.
(2022), who stated that low knowledge about oral health is the main determinant of poor oral hygiene status among adolescents in
Southeast Asia (5). Additionally, Nirmala et al. (2020) also reported that increased knowledge has a significant relationship with
improved OHIS scores after educational intervention (6).

In terms of behavior, this study shows that the control group had more respondents with good behavior compared to the
intervention group, while poor behavior was more prevalent in the intervention group (43.3%) compared to the control group
(36.7%). This can be explained through the Theory of Planned Behavior (Ajzen, 1991), which asserts that a person's behavior is
influenced by intention and attitude towards the behavior, as well as self-control. Thus, the low behavior in maintaining oral hygiene
is likely caused by insufficient motivation and poorly formed habits.

Oral Hygiene Index (OHIS) of Students After Providing Digital Education on Tooth Brushing Practice

The research results show that after the intervention in the form of digital education using videos on tooth brushing practice
(TBP), there was a significant improvement in the oral hygiene of respondents in the intervention group. The number of respondents
with good OHIS category increased to 40%, while in the control group, none of the respondents reached the good category.
Additionally, the proportion of moderate OHIS in the intervention group reached 56.7%, and only 3.3% of respondents were still in
the poor category. Conversely, in the control group, most respondents (66.7%) remained in the poor category. These results indicate
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that digital education through video media can improve adolescents' ability to perform correct tooth brushing practices and impact
the improvement of oral hygiene.

These research findings align with Sari et al. (2022), who reported that the use of educational video media is effective in
improving the oral hygiene of elementary school students in Yogyakarta, as indicated by a decrease in OHIS scores after intervention
(7). Another study by Al-Shehri et al. (2020) also showed that video-based interventions can improve correct tooth brushing skills
in adolescents compared to conventional counselling (8). This is supported by Mayer's (2009) Cognitive Theory of Multimedia
Learning, which explains that the combination of visual and audio elements in videos facilitates more effective learning processes
compared to text media or lectures alone. Thus, video-based education becomes one of the educational methods capable of
increasing conceptual understanding as well as practical skills simultaneously.

In addition to the improvement in oral hygiene, the research results also show that the respondents' knowledge level in the
intervention group increased significantly after receiving digital education. As many as 53.3% of respondents had good knowledge,
while only 3.3% still had poor knowledge. Conversely, in the control group, most respondents (50%) still had poor knowledge.
These research results indicate the effectiveness of video educational media in increasing respondents' understanding of the
importance of maintaining oral hygiene. Nirmala et al. (2020) strengthen these results, stating that increased knowledge after visual
health education correlates positively with improved oral hygiene (6).

In the behavior variable, this study also shows positive changes in the intervention group, with 46.7% of respondents having
good behavior in maintaining oral hygiene, and no respondents with poor behavior. Meanwhile, in the control group, 36.7% of
respondents still had poor behavior. These results indicate that digital education can significantly influence behavior through
increased motivation and awareness. According to Bandura's Social Cognitive Theory (1986), behavior is influenced by observation
and social learning processes, where individuals learn through observing behavioral models displayed. In the context of this study,
educational videos provide a model of correct tooth brushing behavior, allowing respondents to imitate it effectively.

Effectiveness of Education Using Digital Media on Tooth Brushing Practice in Reducing Oral Hygiene Index

The research results show a significant improvement in the oral hygiene status of respondents after providing education using
digital media on Tooth Brushing Practice (TBP). Before the intervention, no respondents were in the good OHIS category, but after
TBP education, this number increased to 12 people (40%). Conversely, respondents with poor OHIS decreased from 21 people
(70%) to only 1 person (3.3%). This change indicates that digital education through TBP videos is effective in improving students'
ability to maintain oral hygiene.

The effectiveness of educational videos in this study can also be explained through Mayer's (2009) Cognitive Theory of
Multimedia Learning, which states that learning will be more effective if information is presented through two cognitive channels,
namely visual and auditory. The combination of images, narration, and demonstrations in TBP videos helps students understand the
correct steps of tooth brushing, increases information retention, and facilitates application in daily practice. Thus, digital video-
based education not only increases cognitive knowledge but also forms real motor skills and oral hygiene behavior.

These results are consistent with previous studies. Al-Shehri et al. (2020) reported that education using videos is more
effective than conventional lectures in improving tooth brushing skills and reducing plaque accumulation in school children (8).
Studies by Putri et al. (2021) and Nirmala et al. (2020) also showed that video-based educational media significantly reduce OHIS
scores and increase students' knowledge about oral hygiene (9) (6). Meanwhile, Sari et al. (2022) and Setiawan et al. (2022) proved
that the use of educational video media for one week can reduce OHIS scores more significantly than conventional methods, because
videos are more engaging and motivate students to practice the exemplified behavior (7) (10).

Similar results were also reported by Aldridge et al. (2021) and Anita et al. (2023), who found that multimedia-based
educational interventions can double adolescents' oral hygiene behavior compared to groups receiving only verbal counselling (11)
(12). Likewise, Aung et al. (2022) affirmed that knowledge level is an important determinant in the oral hygiene status of adolescents
in Southeast Asia (5). Indrasari et al. (2021) and Putri and Sari (2023) also reported that digital education can significantly increase
knowledge and tooth brushing behavior, thus directly impacting the reduction of OHIS values (13) (9) (7).

According to Notoatmodjo (2014), changes in health behavior are the result of health education processes that increase
individuals' knowledge, awareness, and skills to behave healthily consistently. These findings align with Bandura's Social Cognitive
Theory (1986), which states that learning occurs through observation and imitation of behavioral models. In the context of this
study, TBP videos serve as behavioral models demonstrating correct tooth brushing techniques, enabling participants to imitate and
practice the behavior better. From a behavioral theory perspective, these results reinforce the Health Belief Model concept
(Rosenstock, 1974; Glanz et al., 2015), which explains that increasing perceptions of benefits and knowledge about health risks can
encourage individuals to adopt healthy behaviors. TBP videos not only provide information but also increase perceptions of the
benefits of brushing teeth correctly through visualizations of the impact of oral hygiene on health.

4. CONCLUSION

Before providing education using digital media on Tooth Brushing Practice (TBP), most students had poor oral hygiene with
OHIS values in the moderate to poor categories. After implementing digital TBP education for seven days, there was a significant
improvement in oral hygiene status, indicated by a decrease in OHIS values and an increase in the number of respondents with good
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OHIS categories and a sharp decrease in the poor category. Education using digital media on TBP proved effective in reducing
OHIS values in SMP Negeri 4 Gorontalo City students, where statistical analysis results show a significant difference between
OHIS values before and after intervention, as well as between the intervention and control groups.
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