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ABSTRACT 

Oral and dental health problems among adolescents remain a global public health challenge. This 

study aimed to evaluate the effectiveness of hybrid motivational interviewing (MI) education on 

improving the Oral Hygiene Index Simplified (OHIS) among adolescents in Gorontalo. A quasi-

experimental pretest–posttest control group design was conducted with 100 adolescents, divided 

into an intervention group (hybrid MI via Android application and face-to-face counseling) and a 

control group (conventional oral health education). The intervention lasted four months. Data 

were analyzed using the Wilcoxon Signed-Ranks Test due to non-normal distribution. The 

intervention group showed a significant reduction in mean OHIS scores from 3.19 (poor) to 1.37 

(moderate–good) (p<0.001). In contrast, the control group showed a smaller decrease from 2.74 

to 2.00. The mean difference indicated greater improvement in the hybrid MI group (-1.82) 

compared to the control group (-0.74). Hybrid MI is significantly more effective than 

conventional education in improving adolescent oral hygiene and is recommended as a 

promotive–preventive strategy in oral health programs. 

Keywords: Motivational Interviewing; Adolescent; Oral Health; Hybrid Education; Mobile 

Application.
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INTRODUCTION 

Oral and dental health problems among adolescents remain a significant global public health 

challenge (1). Adolescence represents a critical developmental phase during which independent 

health behaviors are formed, yet oral hygiene practices are frequently neglected (2–4). High 

prevalence of dental caries and periodontal problems among adolescents has been widely 

associated with inadequate toothbrushing techniques, insufficient brushing frequency, and poor 

adherence to daily oral hygiene routines (5–8). These behaviors not only affect oral health 

outcomes during adolescence but also contribute to cumulative oral disease burden later in life, 

underscoring the importance of early preventive interventions targeting behavioral change (9–

11). 

Tooth brushing practice is one of the most fundamental and modifiable behaviors influencing 

oral health in adolescents (12–14). Evidence consistently indicates that irregular brushing, 

incorrect technique, and lack of routine supervision are major contributors to oral hygiene 

deterioration in this age group (15). Adolescents often prioritize academic, social, and digital 

activities over personal health maintenance, leading to inconsistent oral hygiene habits (16,17). 

Additionally, limited motivation and low perceived susceptibility to oral disease further reduce 

adherence to recommended brushing practices, highlighting the need for interventions that move 

beyond knowledge acquisition to address behavioral determinants (18,19). 

Traditional oral health promotion strategies targeting adolescents have largely relied on one-

way educational approaches, such as lectures and informational campaigns (20,21). While such 

methods can temporarily increase oral health knowledge, they frequently fail to produce 

sustained improvements in tooth brushing behavior. The limited effectiveness of didactic 

education is particularly evident among adolescents, who respond more strongly to approaches 

that support autonomy, self-reflection, and active participation. These limitations indicate that 

adolescent oral health promotion requires more personalized and motivational strategies 

capable of fostering long-term behavior change (22,23). 

Motivational Interviewing (MI) is a client-centered counseling approach designed to enhance 

intrinsic motivation and self-efficacy through collaborative and non-judgmental dialogue. By 

helping individuals explore ambivalence and strengthen personal reasons for change, MI has 

demonstrated effectiveness in improving a range of health-related behaviors, including oral 

hygiene practices (24–27). However, the implementation of traditional MI is often constrained 

by time, cost, and limited access to trained counselors, particularly in community and school-

based settings. These challenges may restrict the scalability of MI-based interventions for 

adolescent oral health (22,28). 
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Recent advances in mobile health technology offer new opportunities to address these 

limitations through digitally supported behavioral interventions. Mobile applications can 

provide continuous reinforcement of tooth brushing practices through reminders, self-

monitoring features, and tailored educational content that aligns with adolescents’ daily digital 

engagement (29–31). Nevertheless, digital interventions alone may not fully sustain behavior 

change without interpersonal support, as motivation may decline over time in the absence of 

meaningful human interaction. This suggests that hybrid approaches combining digital 

platforms with face-to-face counseling may offer greater potential for sustained improvement 

in tooth brushing behavior (32). 

In response to these challenges, this study proposes a hybrid Motivational Interviewing 

model that integrates mobile application–based intervention with periodic face-to-face 

counseling. This approach is designed to combine the accessibility and continuity of digital 

support with the relational and motivational strengths of direct counseling. By targeting tooth 

brushing practice as a core behavioral outcome and evaluating its impact on oral hygiene status 

(OHI-S), this research aims to assess the effectiveness of a hybrid MI intervention among 

adolescents in Gorontalo City, thereby contributing context-specific evidence to adolescent 

oral health promotion strategies. 

 
METHODS 

Study design 

This study employed a quantitative approach using a quasi-experimental pretest–posttest 

design with a control group. The design was selected to evaluate the effectiveness of a hybrid 

Motivational Interviewing (MI) intervention on tooth brushing practice and oral hygiene status 

among adolescents by comparing outcomes before and after the intervention between the 

intervention and control groups. 

Study setting and duration 

The study was conducted in the working areas of several public health centers (Puskesmas) in 

Gorontalo City, Indonesia. The research was implemented over a four-month period, 

encompassing preparatory activities, baseline assessment, intervention delivery, and post-

intervention evaluation. Data collection and intervention activities were carried out in school 

and community settings coordinated with the respective public health centers. 

Population and sample 

The study population consisted of adolescents residing in Gorontalo City. A purposive 

sampling technique was used to recruit participants who met the inclusion criteria. A total of 

100 adolescents were enrolled and allocated into two groups: an intervention group receiving 

the hybrid MI intervention and a control group receiving conventional oral health education. 

Group allocation was performed based on the study setting to minimize contamination between 

participants. 
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Inclusion and exclusion criteria 

Participants were included in the study if they met all of the following criteria : 

1. Adolescents aged 12–18 years enrolled in junior or senior high schools within Gorontalo 

City. 

2. Residents of Gorontalo City for at least six months prior to data collection.  

3. Having fair to poor oral hygiene status at baseline, as indicated by an OHI-S score ≥1.3. 

4. Able to communicate in Bahasa Indonesia or the local language and capable of following 

the study procedures. 

5. Having access to an Android-based smartphone and willing to use the study application 

(for participants in the intervention group) 

6. Providing written informed assent and parental or guardian consent. 

Adolescents were excluded if they: 

1. Were undergoing fixed orthodontic treatment during the study period. 

2. Had systemic diseases or conditions that could affect oral health status. 

3. Had cognitive or communication impairments that could interfere with participation. 

4. Were participating in other intensive oral health intervention programs at the same time. 

 

Intervention procedure 

The hybrid MI intervention was delivered over four sequential stages, aligned with the core 

principles of Motivational Interviewing: 

1. Engaging (Month 1): Establishment of rapport between participants and counselors, 

baseline assessment of oral hygiene status using OHI-S, and installation of the mobile 

application. 

2. Focusing (Month 2): Identification of individual oral health problems and clarification of 

specific behavioral targets related to tooth brushing practice. 

3. Evoking (Month 3): Exploration of intrinsic motivation through structured MI counseling 

sessions and reinforcement via daily reminders and educational content delivered through 

the mobile application. 

4. Planning (Month 4): Strengthening commitment to behavior change, development of 

personalized action plans, and final evaluation. 

Participants in the control group received conventional oral health education delivered 

through standard lectures and informational sessions without MI counseling or mobile 

application support. 

 

Instruments and measurements 

Oral hygiene status was assessed using the Oral Hygiene Index-Simplified (OHI-S), which measures 

the presence of debris and calculus on selected tooth surfaces. Tooth brushing practice, behavioral 

skills, and oral health knowledge were evaluated using validated questionnaires and observational 

checklists administered at baseline and post-intervention. 
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Data analysis 

Data were analyzed using SPSS software. Descriptive statistics were used to summarize 

participants’ characteristics and study variables. Data normality was assessed using the Shapiro–

Wilk test. As the data were not normally distributed, the Wilcoxon Signed-Ranks Test was 

applied to compare pretest and posttest outcomes within groups, while appropriate non-

parametric tests were used to assess differences between the intervention and control groups. 

Statistical significance was set at p < 0.05. 

Ethical Approval 

Ethical approval was obtained from the Health Research Ethics Committee of the Faculty of 

Dentistry, Hasanuddin University (Approval No: 046/KEPK FKG-RSGMP UH/EE/XI/2024). 

Written informed consent was obtained from all participants’ parents or legal guardians, and 

written informed assent was obtained from the adolescents prior to participation.  

 

RESULTS 

The intervention group demonstrated a consistent and significant improvement in toothbrushing 

skills and oral hygiene status across all intervention stages. Mean OHIS scores decreased 

significantly compared to the control group (p<0.001). 

 

Table 1. Analysis of Tooth Brush Practice Variables Before and After Intervention in the Case Group (n=50). 

Variable Criteria 
Pre Test 

MI Stage 

(Q1) 

MI Stage 

(Q2) 

MI Stage 

(Q3) 

n % n % n % n % 

Tooth Brush 

Practice 

Implemented 12 24.0 15 30.0 32 64.0 44 88.0 

Not Implemented 38 76.0 35 70.0 18 36.0 6 12.0 

 

Table 2. Comparison of the maximum distance measurement values between root-end filling material and dentin at 

the coronal and apical regions among groups (μm) 

Variable 

  Mean ±SD  

 Cases 

(Given MI) 

Kontrol 

(Without MI) 

Tooth Brushing 

Practice 

Pre Test   10.18±2.16 12.14±1.92 

MI Stage 1 

(Q1) 

11.20±2.05 

13.40±2.82 
MI Stage 2 

(Q2) 

13.08±2.43 

MI Stage 3 

(Q3) 

15.36±2.66 

Different Mean  5.18±0.5 1.26±0,9 

Z  -6.168 -3.160 

P-value  0.000* 0.003** 
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Table 3. Analysis of knowledge and OHIS variables before and after intervention in the case group. (n=50) 

Group Variable 
Pre Test 

MI Stage 

(Q1) 

MI Stage 

(Q2) 

MI Stage 

(Q3) 

n % n % n % n % 

 

 

Cases  

(Given MI) 

(n=50) 

Knowledge     

Good 7 14.0 21 42.0 35 70.0 42 84.0 

Low 43 86.0 29 58.0 15 30.0 8 16.0 

OHIS 

Good (0.0-1.2) 3 6.0 3 6.0 16 32.0 36 72.0 

Fair (1.3-3.0) 24 48.0 34 68.0 23 46.0 12 24.0 

Poor (3.1-6.0) 23 46.0 13 26.0 11 22.0 2 4.0 

 

Table 4. Comparison of total values (mm2) of void areas between dentin and filling material among groups 

Variabel 

 Mean ±SD 

 Cases 

(Given MI) 

Control 

(Without MI) 

OHIS Pre Test 3.19±1.16 2.74±1.48 

MI Stage 1 (Q1) 2.62±1.00 

2.00±1.19 MI Stage 2 (Q2) 1.87±1.01 

MI Stage 3 (Q3) 1.37±1.06 

Different 

Mean 

 -1.82±0.1 -0.74±0.29 

Z  -6.038 -3.483 

P-value  0.000* 0.000* 

 

DISCUSSION 

This study demonstrates that a hybrid Motivational Interviewing (MI) intervention integrating a 

mobile application with face-to-face counseling is significantly more effective in improving oral 

hygiene behavior and clinical oral health status among adolescents than conventional educational 

approaches. 

 

The substantial improvement observed in the intervention group reflects the central 

mechanism of MI, which emphasizes intrinsic motivation, autonomy, and self-efficacy. 

Adolescents exposed to the hybrid MI model showed sustained engagement across intervention 

phases, indicating that behavioral change was not merely knowledge-driven but internally 

motivated. Previous studies have consistently shown that MI is superior to didactic education in 

promoting long-term health behaviors, particularly among adolescents who are more responsive 

to participatory and reflective communication styles. 

 

The marked reduction in OHIS scores in the intervention group highlights an important 

clinical implication. Improvements in toothbrushing skills translated directly into reduced plaque 
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accumulation and better oral hygiene outcomes. This finding aligns with earlier research 

demonstrating that behavioral skill acquisition, when reinforced through motivational 

techniques, leads to measurable clinical benefits. In contrast, the modest improvement observed 

in the control group suggests that conventional education may raise awareness but lacks 

sufficient reinforcement mechanisms to sustain daily behavioral practice. 

 

An important contribution of this study is the integration of mobile health (mHealth) 

technology into the MI framework. The mobile application functioned as a continuous 

reinforcement tool through reminders, visual demonstrations, and self-monitoring features. Such 

digital reinforcement addresses common barriers in adolescent health promotion, including 

forgetfulness, declining motivation, and limited access to health professionals. This result 

supports emerging evidence that blended or hybrid interventions combining digital tools with 

interpersonal counseling yield stronger and more sustainable outcomes than single-mode 

interventions (33,34). 

 

Adolescence is a critical transitional phase in which health behaviors are strongly influenced 

by psychosocial factors, self-perception, and resilience. Evidence from population-based studies 

published in Scientific African highlights that adolescent health behaviors are closely associated 

with self-esteem, perceived autonomy, and socio-demographic context, reinforcing the relevance 

of motivational and patient-centered approaches in behavior change interventions (35). 

Furthermore, recent studies emphasize that increasing health awareness and structured 

behavioral support significantly improve engagement and preventive practices among 

adolescents, especially when interventions address motivation rather than solely providing 

information. These findings conceptually support the use of Motivational Interviewing as an 

effective strategy to promote sustained oral health behaviors among adolescents (36–38). 

 

From a public health perspective, the hybrid MI model offers a scalable and resource-efficient 

strategy, particularly relevant for low- and middle-income settings. The reduced dependency on 

frequent face-to-face sessions lowers logistical and financial burdens while maintaining 

intervention effectiveness. In the context of African and developing regions, where access to oral 

health services is often constrained, this approach aligns with the objectives of preventive and 

promotive health programs (39,40). 

 

Nevertheless, this study has limitations. The quasi-experimental design limits causal inference 

compared to randomized controlled trials. Additionally, the study relied on a relatively short 

follow-up period, which may not fully capture long-term behavioral sustainability. Future 

studies should consider randomized designs, longer monitoring periods, and cost-effectiveness 

analyses to further validate the applicability of this model. 

Overall, the findings reinforce the value of hybrid MI interventions in adolescent oral health 

promotion and support their integration into school- and community-based preventive programs. 
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CONCLUSIONS 

Hybrid Motivational Interviewing significantly improves toothbrushing behavior and oral 

hygiene status among adolescents. The integration of mobile applications enhances accessibility 

and sustainability, making this model suitable for school-based and community oral health 

programs. 
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