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Preface 
 

This book was not born from theory alone, it emerged from 

stories, fieldwork, and encounters with communities grappling with 

both digital barriers and breakthroughs. In the process of assembling 

its chapters, we came across WhatsApp groups used as oral health 

forums, mobile apps created by students, and community leaders 

who used live streaming for dental education. Each of these digital 

acts, small in scale but deep in impact, challenged our understanding 

of what empowerment could mean in oral health. This book aims to 

articulate, honor, and expand those acts. We believe community 

empowerment is not just a strategy; it is a philosophy. 

The narrative throughout this book leans on lived experience 

while weaving in evidence-based strategies, behavior models, and 

ethical considerations. Every section is structured to be practical yet 

reflective, offering tools for implementation without compromising 

on critical analysis. Our goal is not to prescribe solutions, but to 

illuminate possibilities that are adaptable across different Indonesian 

contexts. We have learned that what works in urban Jakarta might 

need to be reimagined in rural Kalimantan. This sensitivity has 

shaped how we present cases, arguments, and models. 

The contributors represent a rich mix of backgrounds, from 

university lecturers and public health advocates to young 

professionals working directly with communities. Their voices echo 

the pluralism of the communities they serve. By allowing multiple 

ways of knowing to co-exist, we aim to reflect the complexity of 

empowerment itself. It is not linear, and it is not always visible. But 

with the right support, it becomes inevitable. 

Institutionally, this work was made possible through 

meaningful partnerships that believed in shared authorship and co-

creation. The leadership shown by IPKESGIMI and the participating 

faculties reflects an academic culture that does not just speak about 

equity, but lives it. We are proud that this book represents both the 

scientific rigor expected in academia and the relational ethos needed 

for community trust. Its collaborative structure is as important as its 

content. In many ways, this book is a product of the values it 

promotes. 
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We offer this book as a living resource, something to be 

critiqued, tested, and transformed by those working in the field. Our 

hope is that it travels far: into classrooms, community halls, 

WhatsApp groups, and policy tables. If it leads to even one more 

village empowered to design their own oral health plan, or one more 

student questioning top-down interventions, then it has done its job. 

May it spark not only action, but ethical reflection. Because true 

empowerment begins with the right questions. 
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Foreword 
 

In the last decade, digital tools have increasingly become part 

of how communities learn, share, and act on their health knowledge. 

Yet, the question remains: are these tools merely disseminating 

information, or are they building true capacity among the people? 

This book offers a grounded and thoughtful exploration of that 

question through the lens of oral health. It shows us that community 

empowerment is not the end product of digital innovation, it must be 

its starting point. This realization is both timely and necessary. 

What moves me most about this book is its centering of the 

community as the main actor, not the passive recipient. It challenges 

conventional hierarchies where knowledge only flows from experts 

to the public. Instead, we are invited to see communities as co-

creators, evaluators, and leaders in their own health narratives. 

Digital health here is not simply about access, it is about agency. The 

authors demonstrate that digital empowerment in oral health is 

relational, contextual, and deeply human. 

Throughout these chapters, we see examples of digital 

engagement that are low-cost but high-impact, such as WhatsApp-

based support groups, community-generated videos, interactive 

digital maps of oral health needs. These are not "pilot projects" in 

the usual sense—they are proof of concept for a more just and 

participatory approach to health promotion. They reflect values of 

dignity, trust, and listening, which must underpin any digital 

strategy. This book gives those values structure and voice. 

As Chairman of IPKESGIMI, I am proud that this 

publication marks a new frontier in our collective commitment to 

ethical, community-rooted scholarship. The authors come from 

different institutions, yet their message is unified: that digital oral 

health must be inclusive, ethical, and adaptive. It is not about scaling 

up from the top, it is about scaling across with the people. 

IPKESGIMI remains committed to fostering work that listens before 

it leads, and this book is a testament to that ethos. It is also an 

invitation for others to follow. 

To everyone reading this, whether you as students, lecturers, 

practitioners, policy influencers, please let this book do more than 

inform. Let it provoke, challenge, and expand how you think about 
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power, participation, and professionalism in digital health. Use it in 

your discussions, your fieldwork, and your innovations. Allow it to 

be a mirror, a map, and a dialogue partner. Because in community 

empowerment, the real work begins after the reading ends. 
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Faculty of Dentistry, Universitas Indonesia 
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Abstract 

This chapter introduces the conceptual foundations of artificial intelligence (AI) 

in oral health promotion planning. Drawing from recent literature, it explores the 

transformative potential of AI technologies in diagnostic accuracy, personalized 

treatment, preventive strategies, and patient education. Emphasis is placed on 

applications such as smart diagnostic systems, AI-powered behavioral 

interventions, and decision support tools for public health planning. The chapter 

also critically reflects on ethical, methodological, and educational challenges, 

highlighting the need for transparency, reproducibility, and responsible use. 

Indonesian experiences are contextualized to illustrate the opportunities and 

systemic limitations inherent in AI deployment across diverse population groups. 

The chapter concludes by advocating for multi-sectoral collaboration, capacity 

building, and evidence-based policy to maximize AI’s contribution to equitable 

and sustainable oral health outcomes. 

 

Keywords: Artificial Intelligence, Oral Health Promotion, Digital Dentistry, 

Preventive Care, Ethical Integration 

 

Prologue 

Digital empowerment in dentistry is no longer a futuristic 

vision but a practical necessity, especially for achieving equity in 

oral health access and improving patient engagement. This 

subchapter explores the conceptual underpinnings of digital 

empowerment, contextualized within the evolution of digital health 

technologies and their transformative role in dental care. By 

examining relevant frameworks, this section lays the foundation for 

understanding how digital empowerment enables communities to 

become active participants in their oral health outcomes. It also 

connects the digital empowerment narrative to broader global health 

objectives, including Universal Health Coverage (UHC) and 

Sustainable Development Goals (SDGs). Furthermore, it integrates 

Indonesian-based perspectives and initiatives to bridge the global-

local context in dentistry transformation. Through this foundational 

discussion, the reader is oriented toward the value of digitally 

inclusive systems in promoting preventive, participatory, and 

person-centered oral healthcare. 
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1.1 Defining Digital Empowerment in Dentistry 

Digital empowerment in dentistry refers to the process by 

which individuals and communities gain the knowledge, skills, and 

access necessary to make informed decisions and take active roles in 

managing their oral health using digital tools. These tools include 

teledentistry platforms, mobile health applications (mHealth), 

wearable devices, and interactive educational media that facilitate 

both clinician-patient communication and community-based 

education. The conceptual basis of digital empowerment aligns with 

the broader public health definition, where empowerment is seen as 

a social process enabling people to gain control over decisions and 

actions affecting their health. In this framework, digital 

empowerment becomes not only a technological concern but also a 

behavioral and sociopolitical one. This is particularly relevant in 

Indonesia, where community-based dental health programs such as 

those leveraging cadres (kader kesehatan) are evolving to integrate 

digital platforms for outreach and education (Sholekhah & 

Rimawati, 2025). Such integration of digital modalities with 

grassroots empowerment mechanisms reflects a shift from passive 

reception to active health participation. 

The fundamental principles of digital empowerment intersect 

with the concepts of digital health literacy and health self-efficacy. 

Digital health literacy encompasses the ability to seek, understand, 

and evaluate health information from digital sources and apply that 

knowledge to health decisions. When applied to oral health, this 

competence becomes essential for adopting preventive behaviors 

and engaging with digital dental tools. In a study by Juslily et al. 

(2020), interprofessional dental education was shown to enhance 

digital and collaborative competencies among students, indicating 

the need for early curricular integration of digital literacy in 

professional formation. Moreover, digital empowerment also 

implies the capacity to engage with systems that are transparent, 

accessible, and tailored to users’ cultural and technological realities. 
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Hence, it is not sufficient to merely deploy technology; the 

community must be enabled to use it meaningfully. 

Globally, digital empowerment in oral health is supported by 

platforms like TOOTH and GUIDE, which enable community 

participation in designing and disseminating oral health guidelines. 

These participatory approaches resonate with the Indonesian 

experience in utilizing visual aids such as flipcharts and community 

WhatsApp groups to educate mothers about dental caries prevention 

(Apsari et al., 2024). By reducing the knowledge gap and promoting 

behavior change, these strategies not only empower individuals but 

also foster collective efficacy. This participatory logic is integral to 

the concept of digital empowerment, which goes beyond 

technological access to emphasize agency and ownership. The use 

of co-designed digital platforms ensures cultural relevancy and 

strengthens trust in oral health interventions. 

In low- and middle-income countries (LMICs), including 

Indonesia, the implementation of digital empowerment faces 

infrastructural and socioeconomic challenges. However, case studies 

demonstrate successful adaptation through community health 

workers and hybrid models. For example, the use of digital pop-up 

books in school-based oral health education significantly improved 

children's hygiene practices in Semarang (Nufus et al., 2023). These 

tools not only function as educational media but also as catalysts for 

intergenerational learning, involving parents, teachers, and 

community stakeholders in the digital health ecosystem. The local 

adaptation of such tools illustrates how empowerment is context-

specific and must be aligned with community dynamics and 

technological capabilities. 

Theoretically, digital empowerment in dentistry draws from 

the capability approach, which emphasizes individual freedom and 

real opportunity to achieve desired health outcomes. Empowerment 

is not just about resource provision but about the removal of 

structural barriers and the enhancement of choice. This aligns with 

the practical applications of mobile applications and online decision 
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aids, which guide users through personalized risk assessments and 

prevention strategies. Digital empowerment must therefore be 

evaluated not only by usage metrics but also by its ability to 

influence decision-making autonomy, especially among vulnerable 

populations such as the elderly and those in rural settings. 

Ultimately, digital empowerment in dentistry is a synergistic 

construct that merges technological innovation with human-centered 

design and participatory health governance. It challenges 

hierarchical models of care and repositions patients as informed 

partners rather than passive recipients. As demonstrated by various 

community programs in Indonesia such as “Smart GG” for flossing 

education (Septalita et al., 2025), digital platforms serve as not only 

delivery channels but also as democratic spaces for interaction, co-

learning, and collective transformation. In this light, digital dental 

empowerment is both an ethical mandate and a strategic pathway 

toward health equity. 

 

1.2 Core Technologies in Digital Oral Health 

The rapid evolution of digital technologies has catalyzed 

significant transformation in oral health care delivery, prevention, 

and education. Core digital technologies such as teledentistry, 

mobile health (mHealth) applications, electronic health records 

(EHRs), artificial intelligence (AI), digital imaging, and wearable 

technologies now constitute essential components of the dental 

health ecosystem. These technologies provide innovative tools that 

support remote diagnostics, personalized care, community-based 

outreach, and continuous health monitoring. Their synergistic 

integration has been recognized as a cornerstone in reducing 

disparities and enhancing the quality, safety, and reach of dental 

services. This subchapter explores these core technologies with 

global evidence and contextualizes their application in Indonesian 

public health initiatives. 

Teledentistry represents one of the most disruptive 

innovations in digital oral health. It utilizes secure video 
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conferencing, imaging sharing, and asynchronous data exchange to 

conduct remote consultations and oral examinations. In rural and 

underserved communities, teledentistry bridges geographical 

barriers, improves specialist access, and reduces patient travel 

burden (Mariño et al., 2015). In Indonesia, awareness and adoption 

of teledentistry remain variable, as illustrated by Aulia and Juslily 

(2023), who observed knowledge gaps among primary health care 

dental providers. Addressing this requires training and policy 

support to institutionalize telehealth frameworks within national oral 

health programs. 

Mobile health applications (mHealth) have emerged as 

versatile tools to promote daily oral hygiene, facilitate self-

monitoring, and engage users through gamified learning and 

reminders. Apps for periodontitis management, dental appointment 

scheduling, and AI-based brushing feedback have shown promising 

adherence results in global trials. In Indonesia, the use of 

smartphone-based education has also been tested for pediatric oral 

health promotion. A study by Anugrah et al. (2024) demonstrated 

that teledentistry-based apps significantly improved parental 

knowledge, attitudes, and practices (KAP) regarding child oral 

health. These examples underline the flexibility and reach of 

mHealth in both individualized and community contexts. 

Artificial intelligence (AI) is increasingly being embedded in 

diagnostic support systems, caries risk prediction models, and 

patient triage algorithms. AI applications in dentistry include clinical 

image analysis, lesion classification, and automated charting, thus 

reducing clinical workload and increasing diagnostic accuracy 

(Gupta et al., 2025). In Indonesia, although comprehensive AI 

integration remains in its infancy, research by Ramadhan et al. 

(2024) highlighted the potential of COM-B behavior models to be 

enhanced through algorithmic personalization in oral health 

education. The confluence of AI with behavior change frameworks 

could revolutionize how health messages are designed, targeted, and 

evaluated in public dental programs. 
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Electronic Health Records (EHRs) and integrated health 

information systems are foundational to coordinated care and 

continuity in dental services. EHRs allow providers to access patient 

histories, treatment plans, and radiographs, improving decision-

making and reducing redundant procedures. In Indonesia, 

institutional efforts are visible through systems such as the SIMPUS 

and SIMRS platforms, though dental-specific integration remains 

fragmented. Research by Indarti and Agustia (2022) underscored the 

need for complete and standardized dental documentation in digital 

records, a critical prerequisite for scaling integrated EHRs in oral 

health facilities. 

Digital imaging and 3D printing technologies offer 

transformative possibilities in prosthodontics, orthodontics,                       

and surgical planning. Intraoral scanners, cone-beam                       

computed tomography (CBCT), and computer-aided 

design/manufacturing (CAD/CAM) are becoming standard in many 

dental schools and private clinics. These tools improve diagnostic 

precision, treatment planning accuracy, and patient communication. 

However, in resource-constrained settings, such tools are less 

accessible. Efforts such as low-cost image-based caries risk 

screening for schools (as piloted in various Indonesian provinces) 

present a scalable compromise between cost and utility (Theresia et 

al., 2025). 

Wearables and biosensors, including smart toothbrushes, 

salivary biosensors, and oral hygiene trackers, are a newer frontier 

in oral health monitoring. These tools collect real-time data on 

brushing frequency, duration, grip pressure, and even biochemical 

indicators from saliva. Globally, such devices have been used to 

monitor wound healing and orthodontic outcomes. Although such 

innovations are rare in Indonesia, programs like “Smart GG” for 

flossing literacy (Septalita et al., 2025) hint at readiness for behavior-

tracking tools when combined with digital coaching. 

Mass media technologies, including radio, television, and 

community video presentations, remain critical especially in areas 
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with limited internet penetration. A study by Suryavanshi et al. 

(2024) found that multimedia education programs significantly 

improved oral hygiene knowledge among high school students. This 

aligns with older initiatives in Indonesia, such as radio-based health 

broadcasts and “Dokter Kecil” clubs, which are increasingly being 

digitized to reach broader audiences (Mayasari et al., 2025). When 

synchronized with smartphone and social media use, such mass 

media methods amplify reach and interactivity. 

In conclusion, digital dental health comprises a spectrum of 

interconnected technologies, each addressing specific needs across 

the oral health continuum,from prevention to rehabilitation. The 

integration of these technologies within community settings requires 

strategic alignment with health literacy, infrastructure readiness, and 

participatory design principles. Indonesia’s journey exemplifies both 

the opportunities and challenges in embracing digital transformation 

in dentistry. As public and private sectors converge, a coherent 

roadmap is essential to leverage core technologies for inclusive and 

sustainable oral health empowerment. 

 

1.3 Evolution of Community-Based Digital Dental Models 

The development of digital models in community oral health 

care has undergone significant transformation in the past two 

decades. Initially rooted in paper-based health promotion and 

occasional outreach, the shift toward digital infrastructure marked a 

new paradigm that emphasized scalability, inclusiveness, and 

participatory engagement. Early efforts focused on integrating basic 

eHealth and teledentistry platforms to overcome geographic and 

resource-related barriers. These first-generation models primarily 

targeted access improvement, such as telediagnosis and 

asynchronous consultations in rural populations (Mariño & 

Chinnasamy, 2018). As digital tools matured, the focus extended 

beyond access to include empowerment and behavior modification, 

making way for more interactive and community-driven models. 
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Recent scholarship illustrates a marked shift toward hybrid 

and integrated community-based digital ecosystems. According to 

Németh et al. (2022, 2023), digital transformation in Hungary and 

Central Europe revealed that combining teledentistry, mobile units, 

and electronic health records (EHRs) not only optimized workforce 

productivity but also allowed rural communities to co-manage care 

routines. These models represent an evolution from vertical 

interventions to decentralized, citizen-participatory systems, where 

local actors contribute to design and evaluation. This progression 

illustrates a move toward “digital subsidiarity,” where decisions and 

actions are delegated to the lowest effective level, creating 

empowered oral health networks within communities. 

The integration of mobile health (mHealth) platforms and 

wearable sensors into community-based models further signifies 

their technological maturity. DaSilva et al. (2022) described how 

dental patients, particularly in underserved groups, benefit from real-

time alerts, personalized oral hygiene tracking, and remote coaching 

through AI-powered apps. These digital companions act as 

behavioral nudges, reinforcing prevention through individualized 

data. This direction is especially potent in community models, where 

oral health education historically relied on one-size-fits-all 

campaigns. Now, tailored digital ecosystems support micro-

interventions at the household and community level, transforming 

behavior through customized interfaces and feedback loops. 

Gupta et al. (2025) highlight that the role of digital dentistry 

is not limited to clinical diagnostics or procedural innovations but 

increasingly intersects with public health domains such as risk 

prevention, health education, and screening. Their systematic review 

confirms that tools like AI-enabled caries detection and smartphone-

based salivary monitoring are adaptable to primary care and outreach 

settings. This technological flexibility has allowed community-

based digital models to blend traditional health promotion with 

predictive analytics, supporting early detection and continuous 
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monitoring. When integrated with local health information systems, 

these tools enhance continuity of care across provider tiers. 

Moreover, the adoption of cloud-based dashboards and 

interoperable platforms has allowed real-time sharing between 

dental professionals, educators, and community health workers. 

Orhan et al. (2024) emphasize that future-oriented digital models 

must embrace “ecosystem thinking,” where cross-sectoral 

partnerships, patient-generated data, and open-source analytics 

inform planning and delivery. These systems rely on ethical 

architecture, user consent protocols, and inclusive UX design, 

principles that anchor digital transformation in equity and 

transparency. The community thus becomes not just a recipient of 

care but a co-owner of data and outcomes, advancing a new logic of 

empowerment in dental public health. 

A crucial factor in the success of these evolving models is 

digital literacy and readiness among both professionals and 

laypeople. As observed by Németh et al. (2023), digital competency 

training for health workers is often lacking, especially in rural 

settings. Models that include digital onboarding, visual instruction 

modules, and gamified learning (e.g., oral health quizzes, flossing 

trackers) have proven essential in building confidence and long-term 

use. Community empowerment, in this context, depends not merely 

on technology access but on capabilities to navigate, interpret, and 

act on oral health data within one’s local context. 

The evolution also includes the redefinition of “community” 

itself. Previously conceptualized in geographic terms, digital models 

now frame communities around identities, needs, or shared risk 

factors (e.g., diabetes, school-aged children, pregnant women). 

Online forums, parent support groups, and AI-enhanced self-

screening portals allow users to connect and co-produce oral health 

strategies. Mariño and Clarke (2015) documented how Australian 

mothers used digital tools to engage in prenatal oral health planning, 

leading to new norms of preventive behavior and peer education. 
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These forms of digital social capital broaden the meaning of 

community while intensifying its health-generating potential. 

In conclusion, community-based digital dental models have 

evolved from access-oriented interventions to sophisticated, 

participatory systems grounded in empowerment, data fluidity, and 

cross-sectoral engagement. As more digital solutions become 

affordable and interoperable, future models must continue to 

prioritize co-creation, data ethics, and cultural responsiveness. By 

doing so, com munities will not only adopt these technologies, they 

will help shape them. 

 
Summary 

Chapter 1 lays the conceptual groundwork for understanding digital empowerment 

within the scope of oral health promotion, particularly in community-based 

settings. It begins by defining digital empowerment not merely as access to tools, 

but as the ability of individuals and communities to leverage digital technologies 

meaningfully in making informed oral health decisions. The chapter then explores 

key technologies such as teleconsultation platforms, mobile health (mHealth) 

apps, artificial intelligence (AI), and cloud-based health records—that are shaping 

the future of community dentistry. Through a review of international evidence and 

Indonesian best practices, the chapter shows how community-centered strategies 

amplify digital health impact when designed inclusively. The discussion 

transitions into how digital oral health promotion must address not only technical 

design but also behavioral change, local leadership, and cultural relevance. 

Németh et al. (2022, 2023) and DaSilva et al. (2022) advocate for open-source, 

multilingual systems that prioritize underserved populations. These concepts are 

illustrated with Indonesian examples such as school-based oral health programs 

and community cadre empowerment projects, including those reported by 

Sholekhah and Rimawati (2025), and Mayasari et al. (2025). The chapter 

concludes with a historical reflection on how digital community dental models 

have evolved—from one-way mass communication into interactive, data-driven 

ecosystems. Mariño & Chinnasamy (2018) and Orhan et al. (2024) provide models 

that can be adapted to LMICs like Indonesia, where digital platforms must be both 

culturally embedded and structurally supported. A strong call is made for future 

frameworks to combine global digital capabilities with community agency and 

bottom-up design. 
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Key Messages 

1. Digital empowerment in dentistry is not merely technological but also social 

and behavioural, requiring trust, literacy, and contextual adaptation. 

2. Core technologies such as telehealth, AI, and mobile platforms must be 

tailored to community needs, infrastructure, and oral health priorities. 

3. Community-driven approaches, supported by teachers, cadres, and families, 

ensure the sustainability of digital oral health programs. 

4. Indonesian researchers have demonstrated successful models for localized 

digital oral health promotion, which can inform national policy. 

5. Digital transformation in oral health must be inclusive, multilingual, and 

supported by open, interoperable, and ethical systems. 
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Abstract 

This chapter addresses the digital access gap in community-based oral health, 

focusing on challenges faced in rural and underserved settings. It outlines barriers 

such as limited infrastructure, unequal digital literacy, and geographic isolation, 

which hinder the effective deployment of teledentistry and mobile health tools. 

The chapter also discusses strategies to bridge the digital divide, including 

inclusive design, community-led education, and low-tech innovations. Case 

studies from Indonesia such as the use of flipcharts, video media, and health cadres 

illustrate grassroots approaches to digital empowerment. Additionally, policy and 

infrastructure gaps are identified as key constraints to scalability and 

sustainability. Overall, the chapter emphasizes that successful digital integration 

in oral health requires not only technology but also localized engagement, health 

workforce capacity, and supportive regulation. 

 

Keywords: Digital Dentistry; Rural Oral Health; Teledentistry; Access And 

Equity; Indonesia; Digital Divide; Infrastructure; Health Workforce; Community 

Participation; Policy Barriers 

 

Prologue 

In an era where digital health promises to expand healthcare 

access and empower underserved populations, the persistent digital 

divide remains a formidable barrier, particularly in oral health. 

While digital dentistry tools such as teledentistry, mHealth 

platforms, and AI-based diagnostics hold significant potential to 

reach rural, remote, and marginalized communities, these benefits 

remain unrealized without addressing the underlying inequities. This 

chapter explores how structural limitations, digital literacy gaps, 

infrastructure deficits, and fragmented policy environments prevent 

inclusive digital dental care. Drawing on global best practices and 

grounded in Indonesian experiences, this chapter presents 

community-centered approaches to overcome access barriers and 

promote equitable participation in digital oral health ecosystems. 

 

2.1 Digital Dentistry in Rural and Remote Settings 

Access to dental care in rural and remote areas has long been 

compromised by infrastructure limitations, human resource 

shortages, and geographical barriers. In recent years, digital dentistry 
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has emerged as a strategic solution to mitigate these disparities, 

offering tools such as teledentistry, mobile health (mHealth) 

applications, and AI-assisted diagnostics to bring services closer to 

underserved populations. Asanza (2024) observes that the 

implementation of digital strategies in rural oral health enables low-

cost, scalable, and sustainable models that bypass traditional 

logistical challenges. However, success in such settings depends not 

only on technological deployment but also on sociocultural 

integration and local readiness. 

Teledentistry is the flagship modality of rural digital 

dentistry, enabling real-time or asynchronous consultations between 

community-level health workers and distant specialists. Through 

mobile devices and internet platforms, patients in remote Indonesian 

provinces such as Kalimantan or Maluku can receive expert 

screening and referral services. Studies by Németh et al. (2022) and 

Singh & Kaunert (2025) show that teledentistry significantly 

improves early detection, especially for caries and periodontal 

issues, while reducing missed appointments and financial burdens. 

Complementing this, Aulia and Juslily (2023) found that while 

knowledge of teledentistry among puskesmas staff in Balikpapan is 

still developing, willingness to adopt such tools is high—indicating 

a need for structured training programs and policy inclusion in 

remote health strategies. 

Community health workers and cadres (kader kesehatan) 

play an instrumental role in translating digital tools into practice in 

rural Indonesia. Sholekhah and Rimawati (2025) documented that 

empowering cadres with smartphone-based oral health education 

tools significantly improved maternal awareness and early childhood 

dental hygiene in Desa Paponan. These community-driven models 

reflect a hybrid approach: digital in delivery, but human in interface. 

Empowering these actors through basic digital literacy and 

continuous mentoring is essential for both sustainability and trust-

building within the community. 
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Digital dental outreach is further supported by portable 

intraoral cameras and AI-driven risk assessment tools, which are 

now integrated into mobile dental units in several LMIC contexts. 

Luai et al. (2024) reported that these devices enhance diagnostic 

accuracy while enabling asynchronous specialist consultation. 

Similar methods are piloted in Indonesian school dental programs, 

where oral screening photos are sent to university dental clinics for 

assessment. This model was effectively demonstrated in a study by 

Theresia et al. (2025), who found that mobile risk assessment 

protocols allowed early triaging and targeted intervention for caries 

among West Jakarta students. 

However, technological adaptation is only one aspect of 

effective rural oral health delivery. Infrastructure challenges remain 

acute, particularly in areas with unstable electricity or low internet 

penetration. In response, solar-powered units and offline-compatible 

applications are increasingly being tested in digital health outreach 

programs. The Indonesian example from Umniyati et al. (2025), who 

implemented school-based oral health promotion aligned with the 

national “Bebas Karies 2030” target, shows how hybrid systems 

(combining manual outreach with digital documentation) can 

overcome such challenges without losing fidelity in health 

messaging and data capture. 

Cultural relevance is another key consideration. Ramadhan 

et al. (2024) emphasize the use of the COM-B behavioral model to 

adapt digital oral health messages to local motivational drivers and 

perceived barriers. In rural Indonesia, this includes addressing 

beliefs around tooth extraction, traditional remedies, and the 

perceived value of baby teeth. Materials such as animated videos, 

digital flipcharts, and voice notes in local dialects (used by cadres 

during home visits) have proven particularly effective in behavior 

change, as demonstrated in the participatory research led by Apsari 

et al. (2024) in East Java. 
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Integration with the broader health system is necessary for 

continuity of care. While many teledentistry initiatives remain 

isolated, institutional models are emerging. For example, 

community-based reporting from puskesmas dental units is now 

being linked to electronic health records (EHRs), albeit 

inconsistently. Indarti and Agustia (2022) highlighted the 

incompleteness of outpatient dental records as a barrier to effective 

system integration. Strengthening these documentation systems is 

essential for real-time data flows and informed national policy 

planning in oral health. 

Digital platforms must also be accessible and usable for 

persons with disabilities in rural settings. Olivia et al. (2025) 

underline the importance of visual communication strategies tailored 

for people with hearing impairments in dental education and service 

interaction. These considerations are crucial when rolling out rural 

outreach apps or digital counseling modules in inclusive community 

settings. Digital equity must include not only geographic and 

economic dimensions but also physical and sensory accessibility. 

In summary, digital dentistry in rural and remote settings 

holds significant potential to narrow access gaps, especially when 

rooted in community structures, cultural understanding, and 

systemic alignment. Indonesia’s experience reflects both the promise 

and the practical constraints of rural digital dental transformation. To 

succeed, future programs must blend innovation with local 

relevance, training, and infrastructure support, ensuring that digital 

solutions do not merely reach communities, but work for them. 

 

2.2 Bridging the Digital Divide in Dental Health Access 

The digital divide in dental health care refers to the unequal 

distribution and access to digital technologies that support oral 

health services across different populations. This gap is particularly 

evident between urban and rural areas, affluent and low-income 

populations, and digitally literate versus digitally excluded 

communities. Teledentistry and digital platforms have the potential 
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to transform oral health access, yet without deliberate efforts to 

address underlying inequalities, these technologies risk amplifying 

existing disparities (Luai et al., 2024). In Indonesia, disparities in 

internet access, digital literacy, and infrastructure quality remain 

significant obstacles to equitable implementation of teledentistry, 

particularly in Eastern Indonesia and remote islands (Faisal et al., 

2024). 

Multiple studies have emphasized that digital inclusion in 

oral health is not solely a technological issue but also a matter of 

health equity and social justice. Health systems must prioritize 

digital empowerment strategies for communities with limited 

technological resources, such as equipping local Posyandu, schools, 

or Puskesmas with basic teledentistry equipment (Asanza, 2024; 

Sholekhah & Rimawati, 2025). In a qualitative study from Malaysia, 

digital health specialists identified limited institutional support and 

infrastructure readiness as critical barriers to digital adoption in rural 

areas, pointing toward the need for national digital oral health 

strategies (Luai et al., 2024). These findings resonate with conditions 

in Indonesia, where only 34% of Puskesmas have stable broadband 

connections and fewer than 20% utilize electronic dental records 

effectively (Aulia & Juslily, 2023). 

Digital empowerment also depends on human infrastructure, 

including the digital competency of dental professionals and 

community health workers. Research has shown that oral health 

promotion is most effective when digital interventions are delivered 

through trusted intermediaries, such as schoolteachers or local health 

cadres (Nufus et al., 2023). In this regard, community-based models 

that incorporate digital storytelling, flipcharts, and mobile 

messaging have proven beneficial in enhancing oral health literacy 

among underserved mothers in Indonesia (Apsari et al., 2024). Such 

efforts, while low-tech, bridge access gaps and lay foundational 

literacy for future digital integration. 

Addressing the digital divide also entails designing 

technologies that are linguistically, culturally, and cognitively 
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appropriate for target populations. International examples such as 

the TOOTH platform demonstrate the effectiveness of co-designed 

digital resources in improving oral health literacy and behavior 

change across diverse populations (King et al., 2025). In the 

Indonesian context, pop-up books and mobile learning media 

tailored to local languages and beliefs have significantly improved 

oral hygiene behavior among school-age children (Nufus et al., 

2023), suggesting the importance of content localization in digital 

tool development. 

Cost and affordability are persistent dimensions of digital 

exclusion, especially in low- and middle-income countries. 

Although digital tools promise long-term efficiency, their initial 

deployment costs may be prohibitive for decentralized health 

systems. Therefore, partnerships between government agencies, 

academic institutions, and NGOs are essential to subsidize access, 

particularly for remote and socioeconomically disadvantaged 

regions (Sholekhah et al., 2023). National procurement strategies 

can also drive cost reductions by standardizing hardware and 

software used across primary health centers and schools (Juslily et 

al., 2020). 

Gendered aspects of digital access in oral health are often 

overlooked but remain highly relevant. Women—especially in roles 

as caregivers—are critical health influencers in family and 

community settings. Studies in both Indonesia and globally highlight 

that women's digital exclusion due to socioeconomic, educational, 

and cultural barriers limits the reach of digital oral health promotion 

campaigns (Wening et al., 2025). Empowering women through 

tailored digital literacy programs, access to mobile health apps, and 

peer-education platforms is thus a key strategy to bridge the digital 

divide. 

Institutional digital readiness is another critical enabler. In 

Indonesia, evidence shows that even in well-resourced dental 

academic hospitals, challenges such as lack of interprofessional 

collaboration, fragmented information systems, and inconsistent 
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digital policies hinder the effective deployment of digital health 

innovations (Andayani et al., 2024). As such, institutional reforms 

such as electronic record interoperability, routine digital literacy 

assessments, and policy alignment are urgently needed to support 

digital access in oral health services. 

Digital equity also requires robust data governance structures 

that protect user privacy and promote ethical use of patient 

information. Studies from Europe and Southeast Asia have 

emphasized the importance of ethical design in teledentistry 

platforms, especially in contexts involving minors or persons with 

disabilities (Khoury et al., 2024). In Indonesia, similar concerns 

were raised in studies on teledentistry readiness among Puskesmas 

workers, highlighting uncertainty about consent procedures and data 

confidentiality (Faisal et al., 2024). Establishing national legal 

frameworks is thus fundamental to foster trust in digital oral health 

services. 

Finally, monitoring and evaluation systems are necessary to 

ensure that digital inclusion efforts are evidence-based and 

contextually adaptive. Tools such as the Digital Readiness Index and 

periodic oral health access surveys can be utilized to assess the 

impact of digital interventions on underserved communities. In 

Indonesia, leveraging local data from Posyandu and school dental 

programs can offer valuable insights into progress and challenges in 

digital dental equity (Umniyati et al., 2025). 

In conclusion, bridging the digital divide in dental health 

access requires systemic approaches that go beyond mere technology 

provision. Community-centered design, workforce capacity 

building, gender-sensitive programming, and robust institutional 

infrastructure are all pivotal in ensuring that digital innovations do 

not reinforce but rather reduce health inequities. By integrating both 

global innovations and local adaptations, countries like Indonesia 

can create inclusive digital oral health ecosystems. 
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2.3 Infrastructure and Policy Barriers to Digital Inclusion 

The successful deployment of digital dentistry in 

underserved communities hinges significantly on infrastructure 

readiness and supportive policy environments. Despite the 

enthusiasm surrounding digital transformation in oral health, many 

low- and middle-income countries (LMICs), including Indonesia, 

still grapple with inadequate internet connectivity, insufficient 

hardware, and low digital literacy rates among health workers (Luai 

et al., 2024). The challenges are further exacerbated in remote and 

rural settings where power supply, bandwidth, and ICT 

infrastructure are often unreliable or non-existent (Asanza, 2024). 

These infrastructural deficiencies form a major barrier to equitable 

digital inclusion and limit the reach of teledentistry, electronic health 

records, and remote diagnostic technologies essential for community 

empowerment. 

Policy barriers often mirror infrastructural limitations by 

lacking formal frameworks or national strategies that promote and 

regulate the use of digital oral health technologies. In Indonesia, 

despite growing policy interest in e-health, the integration of oral 

health into digital health blueprints remains fragmented and often 

reactive rather than proactive. For instance, there are few 

standardized national policies addressing ethical use, 

interoperability, and privacy within dental telediagnosis platforms 

(Faisal et al., 2024). Moreover, the lack of universal health coverage 

mechanisms that reimburse digital dental services further 

disincentivizes adoption among providers, particularly in resource-

constrained districts. 

The absence of capacity-building initiatives targeted at the 

dental health workforce further hampers digital integration. While 

digital transformation requires not only technological infrastructure 

but also human resource readiness, many regions report minimal 

inclusion of digital health modules in dental curricula (Mun et al., 

2025). A study in Indonesian dental schools demonstrated that 

interprofessional education related to digital health remains limited 
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and inconsistent, reducing preparedness among future practitioners 

(Juslily, Astoeti, & Bachtiar, 2020). Moreover, even among 

practicing professionals, the lack of digital literacy limits their 

willingness and ability to adopt technologies like teledentistry or 

electronic oral records (Aulia & Juslily, 2023). 

Efforts to address infrastructure gaps must consider localized 

solutions. Community-based oral health programs in Indonesia have 

shown that low-cost technologies, such as mobile-based health 

education or WhatsApp group dissemination, can bypass 

infrastructure bottlenecks while building awareness and community 

participation (Sari et al., 2023). These models reflect the importance 

of culturally adapted, decentralized innovations that don’t overly 

depend on formal health systems but leverage community resilience 

and digital creativity. However, such approaches still need broader 

institutional support to be scaled effectively and sustainably. 

From a governance perspective, there remains a significant 

need for cross-sectoral collaboration to align health, 

telecommunications, education, and public works ministries. Only 

through coordinated policymaking can digital oral health initiatives 

be mainstreamed and made sustainable. In Indonesia, early examples 

of inter-ministerial alignment have emerged in the form of school-

based oral health programs with digital components, such as Smart 

GG and Dokter Gigi Cilik (Mayasari et al., 2025; Septalita et al., 

2025). These initiatives illustrate the value of embedding digital 

literacy and dental health promotion within formal education 

systems and highlight the importance of top-down policy support. 

Legal and ethical frameworks remain another overlooked 

dimension. The absence of clear data protection standards and 

consent procedures in many dental telediagnosis platforms leaves 

both patients and providers vulnerable to breaches and legal 

ambiguities. In LMICs like Indonesia, where digital legal 

frameworks are still evolving, practitioners may feel reluctant to 

adopt new tools without explicit institutional or governmental 

protection (Schwendicke et al., 2023). There is thus an urgent need 
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to align national data protection regulations with global digital health 

standards while ensuring inclusivity for oral health-specific 

platforms. 

Finally, equity remains a central concern. Even in urban 

areas, disparities in device access, internet bandwidth, and digital 

confidence can exclude specific groups such as elderly individuals, 

low-income families, and those with disabilities. Programs that 

address infrastructural gaps must also design inclusive user 

experiences, including accessible language, intuitive interfaces, and 

multimodal engagement strategies (Hosie et al., 2024). In Indonesia, 

for instance, outreach efforts to elderly communities through printed 

and audiovisual materials have proven more inclusive than app-

based approaches alone (Wening et al., 2025). 

In conclusion, infrastructure and policy barriers significantly 

constrain the potential of digital dental health empowerment in 

LMICs. Closing the digital divide in oral health requires a 

multipronged approach: investing in basic infrastructure, reforming 

regulatory frameworks, integrating digital competencies in dental 

education, and promoting inclusive design. These strategies must be 

grounded in evidence and local wisdom, acknowledging the unique 

sociocultural realities of target populations, as exemplified by 

multiple grassroots innovations emerging in the Indonesian context. 

 

Summary 

This chapter discusses the challenges and opportunities in making digital dental 

health technologies accessible to all populations, especially in rural and 

underserved areas. It explains how digital tools like teledentistry and mobile health 

apps can help people in remote areas get dental advice and education without 

traveling far. The chapter also highlights the need for reliable internet, electricity, 

and trained healthcare workers to make digital solutions work. In Indonesia, local 

health workers, known as “kader,” play a vital role in bridging this gap using 

smartphones and community-based programs. The chapter shows that to make 

digital dental care fair and effective, we need strong policies, local partnerships, 

and tools that are simple and easy to use by all members of society. 
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Key Messages 

1. Digital oral health inclusion requires addressing infrastructural and human 

capacity gaps, especially in rural and marginalized communities. 

2. Teledentistry and mHealth can significantly improve access but must be 

tailored to local needs and supported by community health workers and 

cadres. 

3. Indonesia’s community health systems, particularly Posyandu and school-

based programs, provide an effective platform for deploying localized digital 

dental health interventions. 

4. Bridging the digital divide involves more than access to devices—it includes 

cultural relevance, digital literacy, and ongoing user support. 

5. Robust policies and intersectoral governance are essential to overcome 

fragmentation in digital health implementation and ensure sustainable 

integration of dental services. 

6. Inclusive design and outreach, such as WhatsApp groups and flipchart-

assisted education, are practical tools for engaging digitally limited 

communities. 

7. Cross-sector collaboration and national standardization in health information 

systems can strengthen infrastructure and enable real-time coordination in 

oral health. 
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Abstract 

This chapter presents a comprehensive examination of how digital tools can drive 

behavior change in oral health promotion. We explore the effectiveness of 

mHealth applications in improving oral hygiene practices, especially in managing 

chronic conditions like periodontitis. Additionally, the chapter discusses 

gamification and motivational design techniques, which foster sustained 

engagement and habit formation. Artificial intelligence-enabled feedback systems 

are also reviewed for their potential to personalize care and reinforce behavior. 

Case studies from both international contexts and Indonesia demonstrate the utility 

of localized digital interventions, including the use of flipcharts, WhatsApp-based 

outreach, and educational games for children. Findings suggest that integrating 

behavioral science principles with digital delivery significantly enhances oral 

health outcomes. Key challenges such as digital literacy, cultural relevance, and 

long-term adherence are discussed, with policy recommendations for community-

centered design. This chapter lays the groundwork for scalable, sustainable, and 

equitable behavior change strategies using digital tools in public dental health. 

 

Keywords: mHealth, Gamification, Behavior Change, Oral Health Promotion, 

Digital Feedback, Teledentistry, Indonesia, Community Engagement 

 

Prologue 

Behavior change is a central tenet of oral health promotion, 

and in the digital age, the role of technology in shaping these changes 

has become increasingly pronounced. Mobile health (mHealth) 

applications, gamification strategies, and AI-powered feedback 

mechanisms offer novel methods to encourage positive behaviors in 

oral hygiene and self-care. These tools not only support daily self-

management but also engage populations previously unreached by 

traditional interventions. When integrated with culturally sensitive 

content and behavior science, digital strategies can amplify public 

health efforts in community dentistry. This chapter explores how 

digital tools (from smartphone apps to interactive reminders) 

enhance engagement, adherence, and long-term behavior change, 

particularly in underserved and vulnerable populations, including in 

Indonesia. The chapter also emphasizes the importance of evidence-

based design and the integration of human-centered behavioral 

frameworks. 
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3.1. mHealth and Oral Self-Management Apps 

Mobile health (mHealth) technology has emerged as a 

transformative force in oral health promotion, particularly through 

self-management applications that empower users to monitor and 

improve their oral hygiene practices. These apps often combine 

reminders, educational content, symptom tracking, and gamified 

interfaces to increase user engagement and foster long-term behavior 

change. Research shows that mHealth tools can significantly impact 

oral health literacy, compliance with preventive measures, and 

disease management outcomes (Chau et al., 2024). In Indonesia, 

digital platforms like WhatsApp have been used successfully in 

health education contexts, suggesting their potential to scale 

mHealth interventions in oral care (Sari et al., 2023). 

Effective mHealth interventions typically integrate 

behavioral science principles, including personalized feedback, 

goal-setting, and motivational triggers. These functionalities align 

with the COM-B model (Capability, Opportunity, Motivation—

Behavior), which has been shown to drive positive behavioral shifts 

in oral hygiene routines (Ramadhan et al., 2024). For example, 

studies on school-age children using gamified mHealth interventions 

revealed improvements in brushing frequency, technique, and caries 

reduction (Maini et al., 2025). Such interventions, when localized 

with culturally appropriate content and language, are particularly 

valuable in multilingual and socioeconomically diverse settings such 

as Indonesia. 

The utility of mHealth is notably impactful among children 

and adolescents, who are digital natives and more responsive to app-

based interventions. In one study, pop-up and pocket books 

combined with oral health education significantly improved dental 

hygiene among Indonesian school children, illustrating that digitally 

supported education materials can be both effective and contextually 

appropriate (Nufus et al., 2023). Furthermore, mHealth tools tailored 

for pediatric dentistry such as interactive story-based learning or 



 

30 | Digital Dental Health Community Empowerment 

 

reward systems have demonstrated strong retention of knowledge 

and behavioral changes sustained over time (Acharya et al., 2024). 

In resource-limited settings, where access to dental 

professionals may be sparse, mHealth serves as a bridge between 

underserved communities and reliable health information. For 

instance, a community-based trial in rural India showed that oral 

health apps reduced the rate of missed dental appointments and 

increased daily brushing adherence (DaSilva et al., 2022). Similar 

lessons can be drawn from Indonesia, where health cadres equipped 

with basic mobile tools have improved community surveillance and 

education outcomes in remote villages (Sholekhah & Rimawati, 

2025). 

Beyond education and reminders, mHealth apps are 

increasingly being developed with integrated artificial intelligence 

(AI) capabilities to provide real-time diagnostics and oral health risk 

assessments. AI-enabled smartphone selfies, for example, have been 

used to detect plaque, caries, and gingivitis with notable accuracy, 

allowing individuals to act before complications arise (Chau et al., 

2024). These innovations are promising for integration into 

Indonesia’s school-based oral health programs, particularly in areas 

where regular screening is infeasible due to workforce shortages. 

User engagement remains a critical determinant of mHealth 

success, and studies suggest that trust, simplicity, and perceived 

utility are key factors influencing adoption and continued use. In 

Indonesian studies, flipchart and video-based health education has 

been more effective when accompanied by interpersonal support and 

contextual illustrations (Apsari et al., 2024). These insights 

underscore the importance of human-centered design and 

community validation during the development of mHealth 

interventions. 

The gendered digital divide also affects the reach and 

effectiveness of mHealth tools, particularly in LMICs where women 

may have limited access to smartphones or internet services. 

Ensuring equitable access to mHealth technologies requires 
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deliberate design and implementation strategies that consider device 

availability, literacy levels, and sociocultural dynamics. For 

example, maternal oral health knowledge in Indonesia has been 

shown to directly influence early childhood caries prevalence 

(Sholekhah, 2021), indicating the need to prioritize mothers in 

mHealth outreach efforts. 

Additionally, teledentistry modules within mHealth 

platforms have enabled virtual consultations, referrals, and follow-

ups, reducing barriers to care continuity. During the COVID-19 

pandemic, teledentistry played a key role in maintaining oral health 

support in Balikpapan and Jakarta, where in-person visits were 

heavily restricted (Aulia & Juslily, 2023). These findings reinforce 

the complementary value of mHealth and teledentistry in achieving 

resilient and adaptive health systems. 

However, challenges persist in terms of data security, clinical 

validation, and interoperability of mHealth tools with existing 

national health information systems. For widespread adoption, 

policymakers and developers must align on data governance, privacy 

standards, and protocols for clinical endorsement. Moreover, 

interoperability with Indonesia's Satu Sehat platform or local health 

information systems could enhance real-time data capture and 

program evaluation. 

In conclusion, mHealth apps represent a powerful, scalable 

solution for promoting oral health self-management, particularly 

among youth, mothers, and rural populations. Integrating these tools 

into community health frameworks and educational campaigns 

(while ensuring technological, linguistic, and cultural 

appropriateness) will be essential for maximizing their impact. 

Drawing upon both international evidence and Indonesian field 

experiences, a hybrid strategy leveraging mobile platforms and 

community-based support mechanisms offers a promising path 

toward sustainable oral health behavior change. 
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3.2. Gamification, Reminders, and Motivation Mechanisms 

Gamification in digital health is increasingly recognized for 

its potential to engage users and sustain behavior change, 

particularly in oral hygiene routines. By applying elements of game 

design—such as points, levels, rewards, and progress tracking—into 

health apps, users can find dental self-care more interactive and 

enjoyable. Evidence suggests that gamified platforms improve 

adherence to toothbrushing frequency and technique, especially 

among children and adolescents (Weinert et al., 2022; Buchanan & 

Coulson, 2007). In the context of dentistry, gamification also 

facilitates behavioral reinforcement by integrating daily challenges, 

social competition, and motivational feedback loops. This aligns 

with behavioral science principles that emphasize positive 

reinforcement and immediate feedback as critical drivers of habit 

formation (Luai et al., 2024). 

Gamified interventions are especially effective when 

integrated into mobile health (mHealth) applications that provide 

customized feedback and reminders. Push notifications can act as 

behavioral nudges to prompt users to brush at recommended times, 

floss regularly, or schedule appointments. For example, the TOOTH 

project, which codesigned a message-based oral health app, 

demonstrated increased user engagement when reminders were 

tailored to individual behavioral patterns (King et al., 2025). 

Reminders help overcome forgetfulness, one of the most common 

barriers to regular oral hygiene. A Malaysian study among dental 

public health specialists also noted that personalization and 

interactivity enhanced patient motivation in digital oral health 

promotion (Luai et al., 2024). 

In the Indonesian context, gamification has been creatively 

employed through pop-up and pocket books designed to educate 

children about dental hygiene in school settings. Nufus, Mariyam, 

and Sholekhah (2023) reported that these tools effectively increased 

oral hygiene levels among school-aged children. While analog in 

format, the principle behind these interventions (engagement 
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through visual and participatory formats) mirrors digital 

gamification principles. Transitioning these tools into digital formats 

could amplify their impact, particularly if embedded into 

applications with animation and audio feedback to maintain 

children's interest and interactivity. 

Behavioral science emphasizes the role of cues and rewards 

in sustaining long-term behavior change. In dental health apps, this 

might involve earning badges for consecutive brushing days or 

unlocking educational content after completing specific tasks. 

Studies show that digital rewards, even symbolic ones, can drive user 

adherence to preventive behaviors (DaSilva et al., 2022; Singh & 

Kaunert, 2025). This is particularly crucial for populations with low 

intrinsic motivation or limited access to traditional health education. 

When gamification strategies are grounded in behavioral theory and 

combined with timely reminders, the potential for digital tools to 

bridge the intention-behavior gap becomes more apparent. 

Motivation mechanisms are not limited to game mechanics; 

they also encompass emotional engagement, storytelling, and social 

influence. For example, community-driven challenges or 

leaderboard features within an app can foster a sense of collective 

effort, further encouraging users to improve their oral health. This is 

especially relevant for adolescents, whose behaviors are often 

influenced by peer comparisons. In Indonesia, group-based 

education through health cadres and school clubs has long been 

practiced to reinforce health behaviors (Sholekhah & Rimawati, 

2025). Embedding these communal dynamics into digital platforms 

would help replicate successful community models in virtual 

formats. 

Notably, the integration of reminders and gamified tools 

must consider digital literacy and age-specific preferences. While 

younger users respond well to animation and competition, older 

adults may prefer straightforward reminders with less cognitive load. 

Usability testing is thus essential in app development. In Indonesia, 

programs such as "Smart GG" have shown that even basic digital 
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tools, when combined with health worker facilitation, can enhance 

flossing literacy and utilization (Septalita et al., 2025). This 

underscores the importance of designing motivation systems that are 

inclusive and adaptable to user diversity. 

In terms of equity, gamification should not widen the digital 

divide. Tools must be accessible on low-cost smartphones, support 

offline features, and use minimal data. Community-based campaigns 

that pair app usage with group activities, such as school-based oral 

health challenges or family brushing logs, can ensure participation 

across socioeconomic backgrounds. Furthermore, cultural 

customization such as using local languages or traditional narratives 

can enhance relevance and uptake. 

Multimedia education, when aligned with gamification 

principles, also strengthens motivation. Video-based instruction, 

story-driven quizzes, and character-based learning have been found 

effective in both global and local studies (Suryavanshi et al., 2024; 

Apsari et al., 2024). In Indonesia, video-assisted counseling during 

Posyandu activities has gained traction among mothers of toddlers, 

reinforcing oral hygiene practices through interactive demonstration 

(Apsari et al., 2024). Integrating these resources into mobile apps 

can further expand their reach and sustainability. 

Finally, evaluation of gamified interventions should not only 

rely on app usage metrics but also assess changes in behavior and 

health outcomes. Engagement analytics such as daily active users, 

session duration, and feature interactions can be correlated with self-

reported brushing frequency or plaque scores. Randomized 

controlled trials and qualitative studies are needed to validate the 

long-term efficacy of motivation-based digital tools. Indonesian 

researchers and community partners must be empowered to 

participate in this research agenda to generate contextually relevant 

insights. 

In summary, gamification, reminders, and motivation 

mechanisms represent powerful tools in digital oral health 

promotion. When integrated with community health systems and 
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adapted to local contexts, these strategies can significantly enhance 

oral hygiene behaviors, reduce caries risk, and promote long-term 

health literacy. Future work should ensure that such tools are co-

designed with users, responsive to behavioral science principles, and 

rigorously evaluated for impact. 

 

3.3. Personalized Digital Interventions and AI-Enhanced 

Feedback Mechanisms 

Personalized digital interventions in oral health leverage 

artificial intelligence (AI) and behavioral models to tailor 

educational content, motivational strategies, and feedback 

mechanisms to individual needs. These platforms analyze real-time 

user data such as brushing patterns, dietary risks, and behavior logs 

to deliver context-specific guidance and automated reminders, 

thereby enhancing oral hygiene outcomes. King, et al. (2025) 

demonstrated how co-designed text message–based oral health tools 

can sustain engagement and behavior change through personalized 

follow-up, reinforcing the need for adaptive communication 

strategies within digital dental tools. In Indonesia, personalized oral 

health education delivered through digital media, such as flipcharts 

and animated videos, has been shown to improve maternal 

knowledge and early childhood hygiene (Apsari, et al. 2024). 

The use of behavioral models such as the Capability, 

Opportunity, Motivation–Behavior (COM-B) framework supports 

structured, adaptive feedback loops in digital health applications. 

Ramadhan, et al. (2024) applied COM-B to design community-based 

oral health education, leading to sustained hygiene behavior 

improvements among adolescents. When these models are integrated 

with AI, digital systems can predict motivational drops and respond 

with appropriate nudges, such as goal reminders, positive 

reinforcement, or alerts. Tanna, et al. (2024) reported that such 

personalized AI feedback increased adherence to brushing protocols 

in schoolchildren, especially when embedded in mobile applications 

paired with smart toothbrushes. 
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Multimodal delivery formats including video instructions, 

voice guidance, real-time chatbot interfaces, and interactive games, 

further enhance accessibility and retention, particularly among 

populations with low digital or health literacy. Chau, et al.(2024) 

observed that users of a voice-enabled oral health assistant showed 

higher compliance and comprehension compared to those using text-

based resources. In Indonesia, maternal oral health promotion 

delivered via video content was more effective than traditional 

booklets, particularly when culturally contextualized (Apsari et al., 

2024). 

Gamified and interactive feedback mechanisms have also 

emerged as effective tools for behavioral reinforcement. These 

include earning virtual badges, unlocking content upon achieving 

hygiene milestones, or participating in community challenges. 

Maini, et al. (2025) found that a gamified AI platform reduced 

gingival inflammation and improved brushing consistency across a 

three-month trial. Similar outcomes were observed in the Indonesian 

“Smart GG” program, which increased flossing literacy and practice 

through structured digital modules and youth engagement strategies 

(Septalita, 2025). 

Personalization must also reflect sociocultural sensitivity to 

ensure user relevance and inclusivity. In Indonesia, health education 

tailored in local dialects and aligned with maternal roles has proven 

more impactful than generic messaging (Sholekhah, 2021). 

Culturally embedded features, such as religious-friendly content, 

school-based integration, and community health cadre involvement, 

reinforce adoption and perceived trustworthiness. This 

personalization approach is aligned with the findings of DaSilva, et 

al. (2022), who noted that acceptability of digital dental tools is 

significantly influenced by how well they align with users’ values 

and daily routines. 

Ethical considerations are paramount when deploying AI-

enabled personalization, particularly regarding data privacy, 

consent, and equitable algorithm design. In LMIC settings like 



 

 Digital Dental Health Community Empowerment | 37  
 

Indonesia, these issues are compounded by low awareness and 

regulation. Faisal, et al. (2024) revealed that many users are unaware 

of data-sharing protocols within teledentistry platforms, raising 

concerns about trust and long-term adoption. Transparent 

communication, clear opt-in mechanisms, and local capacity-

building on data ethics are thus critical components of any AI-based 

personalization strategy. 

Equity remains a core concern. While AI personalization 

enhances engagement, its effectiveness may be limited among users 

lacking digital access or literacy. Therefore, hybrid approaches 

combining personalized digital feedback with interpersonal support 

from health cadres or teachers are essential to prevent exacerbating 

disparities. Sholekhah and Rimawati (2025) illustrated this through 

community-based interventions where digital materials were used 

alongside facilitated sessions in rural Posyandu settings, improving 

oral health outcomes even in low-resource environments. 

In conclusion, personalized digital interventions supported 

by AI-enhanced feedback mechanisms represent a powerful 

evolution in oral health promotion. When grounded in behavior 

change theory, localized design, and ethical safeguards, these tools 

can catalyze sustainable improvements in hygiene behavior, 

particularly in underserved communities. The Indonesian experience 

offers valuable insights into how global digital innovations can be 

adapted to local realities through cultural customization, cadre 

involvement, and hybrid delivery systems. 
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Summary 

This chapter explores how mobile applications, gamified tools, and artificial 

intelligence systems help people improve their dental habits. It shows that these 

digital solutions can make brushing and oral hygiene easier, more fun, and more 

effective, especially for kids and people with limited access to dental care. The 

chapter includes examples from both global studies and Indonesian programs 

using books, videos, and community WhatsApp groups to teach good dental 

habits. These tools work best when they’re designed to match people’s everyday 

lives and cultures. We also explain how reminders, virtual games, and smart 

toothbrushes can keep people motivated to maintain healthy habits. However, not 

everyone has access to smartphones or understands how to use these apps, so 

future programs need to be inclusive and easy to use. 

 

Key Messages 

1. Digital tools can significantly enhance oral health behavior change, 

particularly when grounded in behavioral science. 

2. mHealth apps have demonstrated effectiveness in improving adherence to oral 

hygiene practices, especially for chronic periodontal conditions. 

3. Gamification and reminders increase engagement and habit retention, 

especially in younger and tech-savvy populations. 

4. AI-powered feedback and self-monitoring systems offer personalized 

reinforcement for dental self-care. 

5. Community-driven, culturally relevant digital strategies such as flipbooks, 

WhatsApp outreach, and school-based apps are effective in Indonesia and 

LMICs. 

6. Challenges include digital literacy, sustained engagement, and integration 

into national oral health systems. 

7. Future programs must prioritize accessibility, co-design with communities, 

and continuous evaluation of digital behavior change tools. 
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Abstract 

Mass media and digital platforms have become vital channels for oral health 

education and advocacy. This chapter examines the integration of traditional 

media (TV, radio, video), social media, and clinician-patient digital 

communication into oral health promotion. Using evidence from both international 

studies and Indonesian community-based interventions, the chapter highlights 

how different platforms influence health literacy, behavior change, and public 

engagement. Moreover, it evaluates the impact of these tools on professional 

communication, health outcomes, and policy awareness. While media offers vast 

outreach potential, disparities in access and digital competence remain challenges, 

particularly in low-resource settings. By contextualizing these efforts with 

Indonesian public health experiences, this chapter underscores the need for 

inclusive, culturally sensitive, and ethically governed media strategies in digital 

dental health empowerment. 

 

Keywords: Oral Health Communication, Digital Media, Social Media Advocacy, 

TV And Radio Education, Patient-Centered Care, Dental Public Health, 

Indonesia, Clinician-Patient Communication. 

 
Prologue 

The role of education and communication in oral health 

promotion has long been recognized as essential. With the expansion 

of digital communication tools and mass media, from traditional TV 

to interactive social media platforms, dental professionals have 

unprecedented opportunities to empower the public and improve 

health behaviors. This chapter synthesizes the transformative 

potential of multimedia, social media advocacy, and patient–

clinician communication systems. It emphasizes not only global best 

practices but also contextual evidence from Indonesia's diverse 

population needs and communication barriers, particularly in rural 

and underserved communities. 

 
4.1. TV, Radio, and Video-Based Oral Health Education 

Mass media platforms such as television, radio, and digital 

video content have emerged as indispensable tools for disseminating 

oral health messages to large, diverse populations. These channels 

offer opportunities for community-wide interventions, especially in 

contexts with low dental literacy or limited healthcare access. 

Empirical studies demonstrate that live radio health education not 
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only enhances public knowledge but also strengthens 

communication competencies among dental interns (Mulamoottil et 

al., 2016). In Indonesia, similar initiatives are being implemented 

through health talk shows and radio forums integrated with 

community dental services, showing promising improvements in 

knowledge and preventive behaviors (Louisa et al., 2025). 

Television programming has also demonstrated substantial 

impact on dental health knowledge and care-seeking behaviors. 

Jawad et al. (2016) found that waiting room television broadcasts 

significantly influenced patients’ intentions to seek emergency 

dental care. In Indonesia, educational TV segments aired through 

local community health networks are increasingly recognized as a 

low-cost yet effective platform for maternal oral health education in 

areas such as Pasuruan and Surabaya (Wening et al., 2025). The 

audiovisual format is particularly suited to audiences with low 

literacy, offering visual reinforcement of key messages. 

Video-based interventions, including animated tutorials and 

dental hygiene demonstration clips, have been deployed across 

school and community settings with success. According to 

Suryavanshi et al. (2024), multimedia-based dental education 

improved oral health knowledge and practices among high school 

students in randomized controlled trials. In the Indonesian context, 

video-assisted health counseling has also been used to support cadres 

and schoolteachers in enhancing oral hygiene behaviors among 

children, particularly when integrated into school health programs 

(Septalita et al., 2025). 

Importantly, health promotion via talk shows on television 

can serve advocacy purposes by catalyzing policy dialogues. Haq et 

al. (2010) reported that public health issues raised in televised 

interviews generated governmental responses and led to 

programmatic action. The use of TV as an advocacy platform has 

found resonance in Indonesian health policy debates, with 

community stations offering airtime to health professionals 
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discussing caries prevention and infection control in local dialects 

(Sholekhah et al., 2023). 

From a behavioral perspective, popular entertainment 

content can influence public perceptions of dental care. Theobald et 

al. (2006) noted that media depictions of cosmetic procedures 

elevated public demand for treatments such as bleaching and 

veneers. Such trends have also been observed in Indonesia's urban 

centers, where social norms around aesthetics and dental whiteness 

are increasingly mediated by televised beauty standards and 

YouTube influencers. 

Video content in clinical settings such as dental waiting 

rooms has been associated with behavior modification outcomes. 

McNab and Skapetis (2019) argue that well-designed audiovisual 

materials in these spaces reduce patient anxiety, foster curiosity 

about oral health, and increase adherence to preventive routines. 

This aligns with evidence from Indonesian teaching hospitals, where 

patients exposed to dental hygiene instructional videos during wait 

times demonstrated better plaque control and appointment 

compliance (Andayani et al., 2024). 

Finally, radio broadcasts remain a vital medium in 

Indonesia's geographically dispersed archipelago. Particularly in 

rural provinces such as Central Java or South Sulawesi, local-

language broadcasts coordinated with community dental cadres 

deliver weekly tips on oral hygiene practices and address common 

misconceptions. These initiatives are often co-developed with 

universities and professional dental associations, ensuring both 

scientific accuracy and cultural resonance (Sholekhah & Rimawati, 

2025). 

In summary, mass media through radio, television, and 

digital video provides scalable, culturally adaptable platforms for 

enhancing public oral health education. They amplify reach, 

facilitate behavior change, and offer unique avenues for policy 

engagement, especially when synergized with local content and 

community-based participatory approaches. 
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4.2 Social Media and Digital Advocacy for Oral Health 

The proliferation of social media platforms has 

revolutionized the landscape of health communication, offering 

unprecedented opportunities for promoting oral health to diverse 

populations. Platforms such as Facebook, Instagram, TikTok, and 

YouTube have emerged as key channels through which dental 

professionals, institutions, and public health agencies can 

disseminate educational content, correct misinformation, and 

influence health behaviors. Studies have demonstrated that social 

media campaigns, when designed with user engagement in mind, can 

significantly increase awareness and positively shift oral health 

knowledge and practices (Campbell, 2024; Mulamoottil et al., 2016). 

These platforms are not only efficient for real-time communication 

but also offer scalability and interactivity unmatched by traditional 

media. 

Social media's role in oral health advocacy is also reflected 

in its ability to reach hard-to-reach populations, including 

adolescents and rural communities, who are traditionally 

underserved by dental health services. Theobald et al. (2006) found 

that digital advocacy through visual storytelling and patient 

testimonials fostered emotional connection and receptivity to oral 

hygiene messages. The immediacy and personalization of social 

media messaging allow campaigns to address specific community 

contexts and sociocultural norms. This is particularly relevant in 

Indonesia, where localized advocacy efforts (such as those targeting 

mothers via WhatsApp groups or Instagram reels) have shown 

promise in enhancing oral health literacy (Sari et al., 2023; Apsari et 

al., 2024). 

In Indonesia, digital advocacy has also been integrated into 

health promotion activities by leveraging community figures and 

influencers as mediators of dental health messages. For example, 

initiatives such as Dokter Gigi Kecil and Smart GG use social media-

based outreach to encourage children and parents to adopt better 

brushing techniques and flossing habits, often supported by gamified 
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content and culturally tailored visual cues (Mayasari et al., 2025; 

Septalita et al., 2025). These locally grounded strategies illustrate the 

importance of co-creation and community representation in content 

development. 

Moreover, advocacy through digital media has demonstrated utility 

in challenging dental-related stigma and anxiety, particularly among 

youth and individuals with disabilities. Visual campaigns targeting 

dental fear and anxiety, such as those employing cartoons or sign 

language–enhanced videos, have been effective in improving 

knowledge retention and comfort in seeking care (Olivia et al., 

2025). The integration of inclusive design principles in digital 

advocacy materials can significantly increase accessibility for 

marginalized groups and individuals with special needs. 

However, the impact of social media on oral health outcomes 

is contingent upon the quality, credibility, and framing of messages 

disseminated. Jawad et al. (2016) warned that while social media 

amplifies reach, it also risks spreading misinformation if content is 

not evidence-based or monitored by professionals. Therefore, the 

role of dental public health experts in curating, validating, and 

moderating content becomes crucial in safeguarding the integrity of 

oral health promotion initiatives. 

Community engagement remains a cornerstone of effective 

social media advocacy. Participatory approaches such as 

community-led Instagram takeovers, live Q&A sessions with 

dentists, and WhatsApp discussion groups foster trust and dialogue. 

In Indonesian contexts, such strategies have been pivotal in 

reinforcing mother–child oral hygiene routines, particularly in areas 

where health literacy is low (Sholekhah, 2021; Sholekhah & 

Rimawati, 2025). These examples highlight the synergy between 

digital tools and traditional community health structures. 

Measuring the effectiveness of digital oral health advocacy 

requires robust evaluation frameworks, which may include metrics 

like engagement rates, changes in knowledge scores, behavior 

tracking through self-reporting apps, and pre-post intervention 
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comparisons. Several Indonesian programs have started 

incorporating such metrics into their evaluation protocols, including 

randomized assessments of the impact of video and flipchart 

education in dental health (Apsari et al., 2024; Nufus et al., 2023). 

It is also essential to recognize the dynamic and evolving 

nature of social media ecosystems. The rise of algorithm-driven 

content visibility and influencer culture necessitates strategic content 

design that aligns with platform trends while maintaining 

educational rigor. Digital campaigns that blend entertainment with 

health education, such as TikTok challenges demonstrating correct 

brushing techniques, have proven particularly effective among teens 

and young adults (Drishadvati, 2019; Haq et al., 2010). 

Finally, policy support and cross-sector partnerships play a 

significant role in scaling and sustaining digital oral health advocacy. 

Involving ministries of health, education, and communication 

technology can ensure alignment with national health goals and 

support digital literacy infrastructure. Indonesian experiences in 

integrating oral health messaging within broader maternal and child 

health promotion campaigns via social media highlight the 

importance of such multisectoral coordination (Umniyati et al., 

2025; Aulia & Juslily, 2023). 

In conclusion, social media is a powerful tool for oral health 

advocacy, capable of enhancing reach, engagement, and behavioral 

change when deployed strategically and ethically. Its success 

depends on community involvement, content quality, inclusivity, 

and institutional support. The Indonesian context provides rich 

examples of how localized, culturally relevant digital advocacy can 

complement global best practices in oral health promotion. 

 

4.3. Enhancing Communication Between Clinicians and Patients 

Digital transformation in dentistry has brought about 

significant changes in how clinicians engage and communicate with 

their patients. Effective communication is essential not only for 

building trust but also for ensuring comprehension, adherence to 
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treatment plans, and patient satisfaction. Tools such as teledentistry 

platforms, AI-driven chatbots, and patient-centered mobile apps 

have been increasingly used to enhance interactions between dental 

providers and patients, especially in contexts where traditional 

communication is constrained by geography or limited time during 

consultations (King et al., 2025). In Indonesia, the use of digital 

reminders and follow-up messages post-treatment has also been 

recognized to improve patient compliance and oral health outcomes 

(Andayani et al., 2024). 

Electronic health records (EHRs) and patient portals 

represent another leap forward in communication by facilitating easy 

access to personal oral health data. Through EHR-integrated 

systems, patients can view treatment plans, receive reminders for 

follow-ups, and directly message their dental care providers. This 

shift has been shown to reduce anxiety and increase trust, 

particularly among those with complex treatment needs (Weinert et 

al., 2022). In the Indonesian context, initiatives that encourage 

interprofessional communication among student clinicians have also 

shown promising results in improving communication effectiveness 

(Juslily, Astoeti, & Bachtiar, 2020). 

Teledentistry plays a pivotal role in enhancing 

communication, particularly in rural or underserved areas. It allows 

real-time or asynchronous consultations and educational interactions 

between dental professionals and patients (Mariño et al., 2015; Mun 

et al., 2025). Studies have shown that video consultations 

significantly reduce the communication gap and foster a sense of 

personalized care even in remote areas. For example, the 

development of localized teleconsultation programs in Indonesian 

puskesmas has empowered dental health professionals to reach more 

patients during the COVID-19 pandemic and beyond (Aulia & 

Juslily, 2023). 

Visual tools are also fundamental in improving 

communication, especially for patients with specific needs such as 

children, the elderly, or individuals with disabilities. Visual charts, 
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AI-augmented intraoral scans, and interactive animations have been 

found effective in explaining dental procedures and post-care 

instructions (Chau et al., 2024; Olivia et al., 2025). For example, the 

implementation of "pop-up" and flipchart educational media in 

Indonesian elementary schools has significantly enhanced dental 

literacy and caregiver involvement (Nufus et al., 2023; Apsari et al., 

2024). 

In addition, peer support platforms and moderated online 

communities provide interactive spaces for patients to share 

experiences and receive psychosocial encouragement. These forums 

often offer coping mechanisms for dental anxiety and facilitate 

patient storytelling that resonates with real-life concerns (Buchanan 

& Coulson, 2007; Novrinda et al., 2025). In Indonesia, such peer-

support dynamics are increasingly incorporated into community 

health posts (posyandu) and church-based elder care programs, 

underscoring the cultural adaptability of this model (Louisa et al., 

2025; Wijaya et al., 2025). 

Personalized AI digital companions for dental care have 

shown potential in improving engagement and comprehension. 

These tools use adaptive communication patterns and language 

tailoring to meet individual literacy levels, which is critical in 

improving outcomes among low-literacy populations (Weinert et al., 

2022; Ramadhan et al., 2024). The “Smart GG” program in 

Indonesia demonstrates how AI tools combined with behavior 

change theories can enhance dental flossing practices and general 

oral hygiene (Septalita et al., 2025). 

Furthermore, clinician training remains central to improving 

digital communication. Studies suggest that when clinicians are 

trained in empathetic digital communication and receive feedback 

from patients on their communication style, the results are better 

therapeutic relationships and improved care adherence (Mulamoottil 

et al., 2016; Juslily et al., 2020). Programs such as “Dokter Gigi 

Kecil” in Indonesia not only target children but also train clinicians 
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to use communication strategies appropriate to different age groups 

and comprehension levels (Mayasari et al., 2025). 

Real-time communication systems, including smart 

reminders and digital post-visit follow-ups, are effective in 

improving behavioral compliance. For instance, reminder systems 

based on SMS or app notifications have been associated with higher 

appointment adherence and improved self-care behaviors (King et 

al., 2025). In Indonesia, WhatsApp-based counseling systems have 

been adapted successfully for both TB control and oral health 

education, indicating cross-sector applicability (Sari et al., 2023). 

Language and cultural appropriateness are also crucial. Tools 

that enable multilingual support, especially in Indonesia’s diverse 

linguistic landscape, ensure equitable communication across 

regions. When information is delivered in a patient’s native dialect 

with culturally relevant examples, understanding and adherence 

increase significantly (Wening et al., 2025; Putranto et al., 2023). 

Finally, equity in digital communication must be addressed 

through accessibility and inclusivity in design. This involves 

considering screen-reader compatibility for visually impaired users, 

voice-enabled functions for elderly populations, and affordable 

platform integration across various devices. Initiatives in Indonesia 

that involve empowering women and elders to champion digital oral 

health literacy in their communities are exemplary in driving 

inclusive adoption (Wening et al., 2025; Savitri et al., 2025). 

In conclusion, enhancing communication between clinicians 

and patients through digital tools is not merely about efficiency, it is 

about improving relational quality, accessibility, and equity in care. 

With supportive technologies, inclusive design, and context-specific 

adaptations as seen in both international and Indonesian experiences, 

digital communication can be a transformative pillar in community-

based oral health empowerment.  
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Summary 

Digital and mass communication technologies can significantly enhance public 

understanding of oral health. Television, radio, and video media campaigns have 

been proven to change attitudes and increase service utilization. Social media 

offers a direct, scalable way to engage younger populations and create peer-

supported behavioral shifts. In Indonesia, oral health communication interventions 

through WhatsApp groups, flipcharts, and video-based community programs have 

improved maternal and child oral health knowledge. Finally, clinician–patient 

communication can be made more effective through personalized, culturally 

appropriate messaging and the use of digital health records, patient portals, and 

feedback systems. 

 

Key Messages 

1. Mass media platforms, such as radio and TV, remain powerful tools in oral 

health education, especially in communities with limited digital access. 

2. Social media and advocacy networks enable rapid dissemination of oral health 

messages and support interactive engagement for behavior change. 

3. Digital tools that enhance clinician–patient communication can improve 

treatment adherence, satisfaction, and shared decision-making. 

4. Local Indonesian interventions, including WhatsApp-based education and 

community flipchart videos, have proven effective in improving oral health 

literacy and practice. 

5. Future strategies must blend global digital innovations with locally relevant 

communication channels and literacy models. 
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Abstract 

The chapter focuses on the integration of digital dentistry within academic 

curricula, the levels of digital literacy among practicing dental professionals, and 

the implications of technological adaptation on job satisfaction. Drawing from 

global models and contextualizing with Indonesian experiences, it outlines 

curriculum innovations, literacy gaps, and psychosocial challenges within the 

workforce. Findings indicate that while institutions globally are adapting to digital 

requirements, there remains a significant gap in practical competencies and 

professional attitudes toward digital tools. Workforce training, ethical digital 

integration, and continuous education are key pillars to building a resilient digital 

dental ecosystem. This synthesis supports the need for intersectoral collaboration 

in shaping a future-ready dental health system. 

 

Keywords: Digital Literacy, Dental Education, Workforce Adaptation, 

Teledentistry, Curriculum Integration, Indonesia, Job Satisfaction 

 

Prologue 

The digital transformation of dentistry is not solely 

dependent on technological innovation but requires parallel 

advancement in human resource readiness, educational 

restructuring, and adaptive workforce policies. Chapter 5 explores 

the intersection of digital dentistry with academic curricula, literacy 

among professionals, and the psychosocial responses of the dental 

workforce to rapid digital transitions. As health systems worldwide, 

including Indonesia, invest in digital technologies, preparedness 

through structured education and workforce development is crucial 

to avoid technological marginalization. This chapter illustrates best 

practices and emerging evidence on building digital competencies in 

the dental sector, embedding these innovations in formal education 

and professional upskilling frameworks. 

 

5.1 Integrating Digital Dentistry in Academic Curricula 

The integration of digital technologies into dental curricula 

has become a crucial step toward preparing future dental 

professionals for the demands of contemporary practice. Digital 

dentistry encompasses a wide array of tools and systems, from 
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intraoral scanners to artificial intelligence-driven diagnostics, 

necessitating an adaptive and forward-looking approach to dental 

education (Mun et al., 2025). Academic institutions are now re-

evaluating traditional pedagogical structures to accommodate digital 

competencies as core learning outcomes. In Indonesia, the need for 

curricular transformation is echoed in community-based programs 

like Dokter Gigi Kecil, which demonstrate the relevance of early 

digital literacy in oral health screening (Mayasari et al., 2025). These 

examples underscore how curriculum design must not only address 

technology adoption but also build digital readiness from the 

community level upward. 

Curriculum transformation in dental education must be 

comprehensive and inclusive of theoretical knowledge, technical 

skills, and ethical considerations surrounding digital tools. The 

emergence of AI and teledentistry in diagnostics and treatment 

planning has demanded the inclusion of data management, digital 

imaging, and remote patient interaction as essential subjects 

(Dickenson et al., 2022). Furthermore, clinical simulations using 

virtual and augmented reality are increasingly employed to enhance 

psychomotor skills without compromising patient safety. In 

Indonesian universities, this transition remains uneven, with 

variations in institutional readiness and infrastructure across regions 

(Umniyati et al., 2025). Collaboration with professional associations 

and accreditation bodies is essential to ensure uniform standards and 

effective implementation nationwide. 

Globally, universities are responding with structured 

modules that focus on both technical proficiency and 

interdisciplinary collaboration. For example, Mun et al. (2025) 

highlight a model curriculum that combines machine learning basics, 

dental informatics, and clinical integration within a four-year dental 

program. This approach facilitates not only skill acquisition but also 

fosters a mindset for continuous digital innovation. Parallel to this, 

community-based participatory approaches in Indonesia, like the 

Smart GG program (Septalita et al., 2025), illustrate how digital 
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literacy can be interwoven into both formal and informal educational 

contexts. This dual-channel strategy supports curricular integration 

while enhancing societal engagement. 

However, challenges remain in standardizing curricula, 

especially in low- and middle-income countries (LMICs) where 

access to digital tools and faculty expertise can be limited. 

Dickenson et al. (2022) emphasize the disparities in digital readiness 

among dental educators, pointing to the urgent need for faculty 

development initiatives. In Indonesia, studies such as those by 

Andayani et al. (2024) reveal gaps in the consistency of post-

treatment patient education, highlighting an opportunity to formalize 

digital communication skills within student competencies. Faculty-

centered training programs, including e-learning and hybrid 

workshops, are instrumental in addressing these deficiencies and 

bridging competency gaps. 

Digital curriculum integration also entails ethical education, 

especially in areas like data privacy, patient consent, and algorithmic 

bias. Ethical literacy is vital for the responsible use of emerging 

technologies, particularly AI-driven diagnostics that rely on large 

datasets (Mun et al., 2025). In Indonesia, the inclusion of ethical 

digital modules could build on existing frameworks such as Cerdigi, 

a behavioral program for pregnant mothers grounded in contextual 

values (Septalita & Andreas, 2015). Embedding such localized 

ethical discussions within broader digital frameworks can enrich 

student perspectives and reinforce culturally sensitive care. 

Moreover, digital literacy must extend beyond the classroom 

into clinical practice. Internships and service-learning programs 

should integrate digital health tools to prepare students for real-

world settings. The use of teledentistry platforms in public health 

rotations, as piloted in Balikpapan (Aulia & Juslily, 2023), has 

demonstrated improvements in clinical decision-making and patient 

communication. These experiences help normalize digital 

engagement and foster confidence among dental interns in 

navigating technology-enhanced environments. 
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Peer learning and interprofessional education (IPE) represent 

additional strategies to support digital integration. According to 

Juslily et al. (2020), IPE can enhance students’ appreciation of 

collaborative digital workflows involving dentistry, nursing, and 

informatics. These approaches help de-silo dental education and 

reflect the interconnected nature of modern healthcare systems. IPE 

formats using digital platforms can also simulate complex patient 

scenarios, fostering both critical thinking and technical competence. 

Evaluation frameworks must also evolve to measure digital 

competencies appropriately. Traditional assessments focused solely 

on manual dexterity may overlook critical digital skills such as 

navigating EHR systems or interpreting AI-generated diagnostic 

outputs. Universities are encouraged to develop objective structured 

clinical examinations (OSCEs) that incorporate virtual patients and 

digital tools (Mun et al., 2025). In the Indonesian context, hybrid 

OSCEs could address the variability in internet access by blending 

online and offline assessment modes. 

Equity in digital curriculum access is a further concern, 

particularly in rural academic institutions. Infrastructure limitations, 

including limited bandwidth and outdated devices, hamper the 

effective implementation of digital learning. Programs like 

Pemberdayaan Guru dan Orang Tua (Putranto et al., 2023) highlight 

the creative use of blended methods (such as printed materials 

combined with digital reinforcement) which could be adapted for 

undergraduate settings facing similar constraints. 

Lastly, feedback loops between graduates and academic 

institutions are crucial for curriculum refinement. Alumni 

engagement can inform educators about workplace demands and 

emerging trends in digital dentistry. Involving practicing clinicians 

in curriculum advisory boards ensures the alignment of academic 

content with market realities. Indonesia’s UKGS initiative, which 

integrates school-based oral health education and early detection 

(Umniyati et al., 2025), exemplifies how alumni working in public 

service can contribute to educational innovation. 



 

58 | Digital Dental Health Community Empowerment 

 

In conclusion, the integration of digital dentistry into 

academic curricula must be multidimensional, contextually relevant, 

and guided by a commitment to equity and innovation. Combining 

global frameworks with local initiatives offers a powerful blueprint 

for nurturing a digitally competent and socially responsible dental 

workforce. 

 

5.2 Digital Literacy Among Dental Professionals 

Digital literacy is becoming a core competency for modern 

dental professionals as digital tools permeate all aspects of clinical, 

preventive, and educational practice. As emphasized by Dickenson 

et al. (2022), the success of digital integration in dental settings 

hinges not only on infrastructure but also on the digital readiness of 

the workforce. Digital literacy encompasses the ability to evaluate, 

navigate, and apply digital systems effectively and ethically in dental 

contexts. Despite technological advancements, surveys show wide 

gaps in the self-assessed competence of dental practitioners 

regarding emerging digital health tools, particularly among older 

practitioners and those in rural practice environments (Mun et al., 

2025). This gap may perpetuate inequality in the quality of care and 

the ability to leverage digital opportunities for population-wide oral 

health improvements. 

A critical barrier to enhancing digital literacy is the variation 

in exposure to digital platforms across academic institutions and 

continuing education models. A study by Gebhardt et al. (2025) 

highlights how perceptions of digital technologies among 

professionals are directly correlated to prior training, access, and 

ongoing professional development. Practitioners often cite 

insufficient training, time constraints, and fear of obsolescence as 

reasons for resisting digital transformation. In Indonesia, similar 

findings were echoed by Aulia and Juslily (2023), who observed that 

despite the promise of teledentistry, many Puskesmas dental 

professionals lacked the digital fluency required to use such systems 

effectively. 
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The spectrum of digital competencies needed spans basic IT 

skills, familiarity with electronic dental records (EDR), 

understanding of artificial intelligence in diagnostics, and 

communication platforms for patient education. Yet, most training 

programs tend to overemphasize clinical applications without 

strengthening foundational digital literacy (Mun et al., 2025). To 

address this, curriculum frameworks must incorporate tiered digital 

literacy development aligned with practice complexity, as seen in 

"Digital Dentists" curricular innovations proposed by Mun et al. 

In the Indonesian context, initiatives such as those reported 

by Andayani et al. (2024) show that dental students often provide 

post-treatment oral health education using digital means 

inconsistently, suggesting gaps in training on digital communication 

strategies. Furthermore, research by Juslily, Astoeti, and Bachtiar 

(2020) highlights how interprofessional education, when supported 

with digital learning modules, improves both knowledge and 

attitudes, reinforcing the need for embedded digital training. 

From a policy standpoint, strategic efforts must include 

national guidelines on minimum digital competency standards for all 

dental professionals, both in undergraduate and continuing education 

pathways. Integration of digital health modules, including 

simulations, teleconsultation practice, and ethics in data handling, 

can bridge the digital literacy gap. Also crucial is institutional 

investment in staff development, including mentorship and peer-led 

learning systems. 

Notably, the anxiety surrounding digitalization—ranging 

from fears of being replaced by AI to ethical concerns in data 

sharing—needs to be addressed as part of the literacy strategy. This 

includes fostering digital resilience, an aspect of professional 

identity wherein technology is seen as an enhancer rather than a 

threat to clinical expertise. Digital upskilling must therefore be 

culturally sensitive, supportive, and inclusive. 

Professional associations and licensing bodies must 

collaborate to institutionalize digital competencies as part of 
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certification and license renewal. This standardization would help 

ensure equity in care delivery and safeguard patient safety in digital 

interactions. As noted by Luai et al. (2024), public health dentists in 

Malaysia expressed concern over inconsistent training and policy 

fragmentation—an issue similarly relevant in Indonesia. 

To accelerate digital transformation, partnerships between 

universities, health ministries, and tech developers can facilitate co-

designed training platforms tailored to the Indonesian dental health 

system. Moreover, including community-based learning, as 

demonstrated by programs such as Smart GG (Septalita et al., 2025), 

reinforces digital tools not just in professional settings but also in 

community engagement for health promotion. 

In conclusion, digital literacy among dental professionals is 

not merely a technical skillset but a public health imperative. 

Without it, the digital divide may widen, creating disparities not only 

between urban and rural care but also within professional cohorts. 

Building digital literacy must be viewed as a longitudinal process 

embedded in education, professional culture, and policy 

infrastructure to fully realize the potential of digital oral health 

empowerment. 

 

5.3. Workforce Adaptation and Job Satisfaction in Digital 

Practice 

The rapid adoption of digital technologies in dentistry has 

transformed clinical workflows, necessitating significant adaptation 

among dental professionals. This shift affects not only technical 

competencies but also psychosocial dynamics, including stress, 

burnout, and job satisfaction. Digital dentistry, incorporating 

teledentistry, CAD/CAM systems, and AI-based diagnostics 

demands agility and continuous learning, influencing the resilience 

and long-term motivation of practitioners (Gebhardt et al., 2025). 

Workforce adaptation encompasses technical training, mindset shifts 

toward technology acceptance, and institutional support systems to 

mitigate disruption. In Indonesia, similar challenges emerge as 
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practitioners adjust to telehealth protocols and digital recordkeeping 

(Aulia & Juslily, 2023). The interplay between adaptation and 

emotional well-being in this transition must be managed strategically 

to sustain a competent and motivated dental workforce. 

Adaptation involves reconciling traditional clinical 

experiences with evolving digital protocols. A qualitative study in 

Germany reported that dentists navigating digital transformation 

experienced increased workload and reduced autonomy without 

institutional digital literacy support, leading to heightened stress 

(Gebhardt et al., 2025). Conversely, appropriate digital 

infrastructure and team-based training programs correlate positively 

with job satisfaction. In Indonesia, Juslily et al. (2020) observed 

interprofessional education (IPE) initiatives promoting collaborative 

digital readiness and easing adaptation burdens. These findings 

underscore the importance of proactive educational strategies that 

empower professionals to navigate innovation while preserving their 

clinical identity. 

Digitalization also affects the division of roles and 

responsibilities within dental teams. Digital impressions, automated 

patient communication systems, and virtual triage have altered staff 

workflows and required redefinition of competencies. The transition 

affects not only dentists but also dental nurses and hygienists, with 

implications for task delegation, job clarity, and satisfaction 

(Dickenson et al., 2022). A study by Andayani et al. (2024) 

demonstrated that Indonesian dental students showed greater 

compliance with patient education responsibilities when exposed to 

structured digital practice training. Hence, workforce adaptation is 

not only a matter of equipment availability, but also of 

organizational design, mentorship, and accountability frameworks. 

The impact of digital dentistry on work-life balance is 

multifaceted. While digital tools offer flexibility (such as 

asynchronous consultations and remote chart reviews) they may also 

blur professional boundaries. Dentists may feel compelled to engage 

with patients beyond clinical hours through messaging apps or 
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teleconsultation platforms. The balance between digital availability 

and burnout risk requires policy and cultural interventions. For 

example, the integration of teledentistry into community puskesmas 

settings in Indonesia has sparked concern over time management and 

workload distribution (Aulia & Juslily, 2023). Institutional 

regulation and digital etiquette training are essential to safeguard 

workforce well-being in tech-enabled contexts. 

The perceived value of digital innovation by professionals 

strongly influences adaptation outcomes. Professionals who view 

technology as empowering (by enhancing precision, improving 

diagnosis, or facilitating communication) tend to exhibit higher 

levels of satisfaction and openness to change (Mun et al., 2025). 

However, those encountering digitalization as externally imposed, 

poorly explained, or unsupported often respond with resistance. 

Indonesian findings by Olivia et al. (2025) revealed that anxiety 

related to unfamiliar technology exacerbated professional 

dissatisfaction, especially among clinicians dealing with special 

needs patients. This highlights the importance of change 

management and personalized support in digital adaptation 

processes. 

Another key consideration is digital fatigue, especially when 

digital transformation occurs rapidly or without adequate feedback 

loops. Overexposure to screen-based tasks, reliance on multiple 

apps, and fragmented communication channels may diminish 

professional enthusiasm and performance. Training programs that 

emphasize ergonomics, software integration, and offline time 

management are increasingly necessary. In Indonesia, health 

education strategies have begun to emphasize digital hygiene and 

self-care among practitioners (Ramadhan et al., 2024), reflecting a 

proactive stance toward digital burnout. 

Age and generational factors also shape digital workforce 

adaptation. Younger practitioners tend to report greater ease and 

interest in using digital tools compared to their senior counterparts, 

who may require more scaffolded learning pathways. However, age-
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diverse teams can benefit from reciprocal mentoring where younger 

members provide tech support and older clinicians offer clinical 

wisdom. Studies on dental anxiety and digital communication 

strategies show how intergenerational knowledge exchange 

enhances practice resilience (Novrinda et al., 2025). 

Mentorship and institutional culture are critical enablers of digital 

workforce resilience. Mentorship programs that incorporate digital 

competencies into leadership training help foster a culture of 

innovation, support, and collective learning. A successful example 

comes from a program in Indonesia that trained health cadre leaders 

to incorporate digital storytelling and oral hygiene modules into 

local health posts (Sholekhah & Rimawati, 2025). These local-level 

adaptations create contextually relevant models of digital 

empowerment and promote job satisfaction through community 

engagement. 

The economic impact of digital transition on workforce 

motivation cannot be ignored. Investment in digital infrastructure, 

such as intraoral scanners and AI diagnostics, must be accompanied 

by fair compensation models and recognition of digital workload. 

When digital adoption results in increased productivity without 

parallel remuneration, dissatisfaction ensues. National guidelines 

should incentivize not only equipment procurement but also support 

systems and performance-linked benefits. Findings from Sholekhah 

et al. (2023) reveal that community dental practitioners expressed 

concern over resource gaps and expectations mismatched with 

compensation in primary health settings. 

Finally, continuous professional development (CPD) must 

evolve to accommodate digital innovations. CPD that integrates AI 

literacy, ethics, and communication technology enhances self-

efficacy and professional identity. Indonesia’s "Smart GG" program 

exemplifies a community-based CPD approach that bridges digital 

fluency with grassroots public health (Septalita et al., 2025). 

Sustainable adaptation requires institutional partnerships between 

universities, associations, and government bodies to deliver 
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inclusive, flexible learning opportunities that align with digital 

practice realities. 

In conclusion, workforce adaptation to digital practice 

involves technical, emotional, organizational, and policy 

dimensions. Job satisfaction hinges not only on competence but also 

on perceived agency, support, and purpose within the digital 

landscape. Empowering dental professionals through training, 

dialogue, and participatory design processes ensures that digital 

transformation enhances rather than undermines their well-being and 

professional fulfillment. 

 

Summary 

As dentistry becomes more digital, dental professionals need more than just new 

tools, but they need new skills. This chapter discusses how dental schools and 

health centers around the world and in Indonesia are teaching digital dentistry and 

supporting their teams to use technology well. It looks at how dental workers feel 

about these changes and what helps them adapt and stay satisfied with their jobs. 

From adding teledentistry in courses to giving training on digital records and 

artificial intelligence, the chapter shows how education and readiness are key for 

success. It uses stories and studies from places like Jakarta, Pasuruan, and 

academic centers to show how digital transformation is made real through people, 

not just machines. 

 

 

Key Messages 

1. Digital dentistry requires formal integration into pre-service education and 

continuing professional development to build foundational and advanced 

competencies. 

2. Curricula must be aligned with global technological trends while remaining 

responsive to local needs, especially in resource-limited settings. 

3. Professional digital literacy remains uneven, necessitating national strategies 

for upskilling and capacity-building across all dental cadres. 

4. Workforce adaptation is influenced by perceived job demands, organizational 

support, and opportunities for meaningful engagement with digital 

technologies. 

5. Indonesian studies show promising community-driven and institutionally 

supported digital education efforts, highlighting the potential for scalable 

integration. 
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6. Gender, generational differences, and access to infrastructure are crucial 

considerations in assessing digital readiness and job satisfaction among 

dental professionals. 

7. Cross-institutional and multi-stakeholder collaboration is essential to ensure 

sustainable workforce development in the digital era. 
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Abstract 

This chapter explores the intersection of digital oral health technologies with 

governance, ethics, and public policy. It highlights the critical importance of data 

ethics, privacy, and patient autonomy, while also examining international and 

Indonesian frameworks for regulation and standardization of digital tools. We 

argue that the successful implementation of digital oral health services in 

Indonesia and other low- and middle-income countries (LMICs) depends on 

strategic national policies, inclusive governance structures, and legal 

harmonization. Drawing on global frameworks such as WHO’s digital health 

ethics guidelines and empirical studies on standardization and regulatory gaps, we 

demonstrate how countries can foster innovation without compromising patient 

safety or equity. Case examples from Indonesian public health and regulatory 

contexts further illustrate the practical application of these principles. 

 

Keywords: Digital Dentistry, Ethics, Health Policy, Governance, Indonesia, 

Privacy, Standardization, Equity, Regulation 

 

Prologue 

The governance of digital dental health requires more than 

technological innovation, it demands a robust ethical, regulatory, 

and policy foundation. As digital dentistry integrates into national 

systems, the questions of privacy, standardization, and equitable 

access rise in urgency. This chapter explores the ethical dimensions, 

regulatory standards, and strategic policy formulation needed to 

empower communities while safeguarding their digital rights. 

Drawing from global and Indonesian experiences, we highlight 

practical frameworks to anchor responsible innovation in oral health. 

 

6.1. Ethics of Data Use and Privacy in Digital Dentistry 

The integration of digital technologies in dentistry, including 

artificial intelligence (AI), teledentistry, and electronic health 

records, has raised critical ethical concerns regarding data use, 

patient privacy, and digital consent. As oral health data becomes 

increasingly digitized and stored across interconnected platforms, 

dental professionals and institutions must navigate ethical 

boundaries involving data collection, processing, sharing, and 
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storage. According to the World Health Organization (2021), ethical 

principles such as autonomy, justice, transparency, and 

accountability must guide the development and deployment of AI in 

health, including dentistry. These frameworks should be adaptive to 

protect individuals from harm while enabling the benefits of 

innovation. 

Data sensitivity in dental care is not only confined to clinical 

diagnoses but also includes behavioral patterns, health literacy, and 

sociocultural information that may be inferred through mobile health 

applications or digital imaging. As Luai et al. (2024) highlighted in 

a Malaysian context, inadequate standardization and informed 

consent protocols exacerbate data misuse risks in oral health 

digitalization. In Indonesia, a growing concern surrounds the 

security of teledentistry platforms and cloud-based dental record 

systems, particularly in primary care settings where cybersecurity 

infrastructure is limited (Faisal et al., 2024). These issues signal the 

urgent need for data governance models that address both technical 

and sociocultural dimensions of privacy. 

Ethical dental practice increasingly demands explicit patient 

consent mechanisms that explain how digital tools capture and 

interpret health information. This includes biometric data from 

intraoral scans or AI-driven analysis of facial features for 

orthodontic planning. Indonesian guidelines on health information 

systems, though still developing, emphasize the importance of 

aligning data ethics with local community norms and literacy levels 

(Umniyati et al., 2025). This alignment is crucial in building trust 

and maintaining transparency in AI-mediated dental decision-

making, particularly in culturally diverse regions. 

Bias in AI models used in dental diagnostics also presents 

ethical challenges. The potential for algorithmic discrimination 

based on race, age, or socioeconomic status could lead to inequitable 

treatment recommendations. Alqahtani (2024) stresses that fairness 

metrics and ethical auditing must be built into AI development 

pipelines from the onset, with regulatory oversight to prevent 
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skewed predictions and diagnosis disparities. In the Indonesian 

context, studies such as those by Theresia et al. (2025) indicate that 

variations in oral health behavior by region or education level could 

mislead AI models trained on urban datasets. 

Beyond technical safeguards, responsible use of digital 

dental data entails continual education and ethical training for 

professionals. The curriculum must evolve to encompass privacy 

literacy and ethical scenario-based learning, as recommended by the 

WHO (2021). Indonesian dental faculties have initiated steps in this 

direction by integrating modules on digital consent and 

confidentiality in patient management simulations (Juslily et al., 

2020). However, these initiatives require broader institutional 

support to become systematic and enforceable. 

Furthermore, ethical concerns extend to the commercial use 

of digital dental data. When AI vendors collect anonymized patient 

data for model training, questions arise regarding patient ownership 

and profit-sharing. In Indonesia, regulatory clarity remains elusive 

on whether publicly generated health data can be repurposed by 

private AI companies. This gap underlines the need for national 

ethical guidelines tailored to the digital health era, as echoed by 

Wening et al. (2025) in their advocacy for protecting elderly dental 

patient rights amid tech-driven care innovations. 

The ethical management of data also encompasses the right to be 

forgotten, where patients may request deletion of their digital 

records. Currently, most digital platforms lack functionality for 

patients to manage their own data lifecycle. This asymmetry of 

control is ethically questionable and counter to the principles of 

patient autonomy, particularly in systems interfaced through mobile 

apps and cloud services. Indonesian patient rights frameworks, while 

advancing, still face implementation challenges in dental settings 

(Aulia & Juslily, 2023). 

As digital dental services expand to vulnerable populations 

including children, elderly, and people with disabilities, additional 

layers of ethical scrutiny are essential. Consent acquisition among 
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these groups may involve guardianship, simplified information 

formats, and culturally adapted interfaces. National efforts, such as 

the "Smart GG" program (Septalita et al., 2025), demonstrate how 

community-based education and inclusive digital design can uphold 

ethical standards while enhancing digital participation. 

In conclusion, the ethical governance of digital dentistry 

demands a multidimensional approach involving technical 

safeguards, community-engaged consent, professional training, and 

regulatory alignment. Cross-sector collaboration, including 

policymakers, IT developers, clinicians, and civil society actors, is 

crucial in co-developing an ethical ecosystem that ensures data 

justice, respect, and accountability across Indonesia’s diverse oral 

health landscape. 

 

6.2. Regulatory Frameworks and Standardization in Digital 

Tools 

Effective regulatory frameworks and standardized protocols 

are critical enablers of safe, ethical, and equitable implementation of 

digital tools in oral healthcare. With the rapid proliferation of 

teledentistry platforms, AI-based diagnostics, and digital record 

systems, the need for clear legal boundaries and harmonized 

standards becomes increasingly urgent. According to the World 

Health Organization (2021), responsible digital health governance 

must embed principles of human rights, transparency, and 

interoperability into national policy frameworks, particularly when 

personal health data are involved. Standardization helps ensure the 

safety and reliability of emerging technologies, especially when 

these tools are integrated across multiple providers and sectors. 

In the context of digital oral health, however, standardization 

is still emerging. Many countries lack dedicated regulatory 

guidelines for digital dentistry devices or teledentistry services, 

leading to fragmented practices and potential risks to patient 

confidentiality and care quality. Alqahtani (2024) emphasizes the 

absence of unified regulations for AI-based tools and proposes 
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structured evaluations for their clinical efficacy and data protection 

safeguards. The incorporation of international standards such as the 

ISO 13131:2021 for telehealth services and HL7 FHIR for health 

data exchange remains inconsistent, particularly in low- and middle-

income countries (LMICs), including Indonesia. 

Indonesia presents a unique case where digital dental tools 

are being introduced within a healthcare system still grappling with 

infrastructure gaps and human resource limitations. Local studies 

such as those by Aulia and Juslily (2023) indicate that teledentistry 

adoption in Indonesian primary care faces regulatory ambiguities 

and inadequate training among dental professionals. Moreover, a 

lack of awareness and digital literacy among practitioners further 

complicates the situation, as noted by Faisal et al. (2024), who found 

that legal knowledge on teledentistry among patients and providers 

was insufficient to ensure informed consent and safe use. 

One of the regulatory dilemmas involves the classification of 

digital tools, whether they are considered medical devices subject to 

stringent approval or merely health-support applications. Luai et al. 

(2024) argue that in the absence of robust governance, many digital 

innovations in Southeast Asia risk bypassing formal evaluation, 

especially in private-sector settings. This leads to inconsistent 

practices that may compromise data privacy and service equity. In 

Indonesia, Sholekhah et al. (2023) have shown that standard 

operating procedures in infection control using digital 

documentation significantly improved quality and accountability in 

primary dental care, highlighting the benefits of regulation-driven 

digital integration. 

Furthermore, ethical and legal clarity is necessary when AI 

is used to assist decision-making or automate patient interactions. 

Tools that analyze radiographs or predict caries risk must meet 

clinical validation thresholds and explainability criteria. According 

to Gupta et al. (2025), transparent algorithms and bias auditing are 

essential regulatory requirements, particularly in settings where 

health disparities are prevalent. Indonesian policymakers are 
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encouraged to adapt these recommendations into national guidelines 

to align with the vision of digital health transformation under the 

Ministry of Health’s 2025 roadmap. 

To move toward harmonization, collaboration with 

international health agencies, academic institutions, and standard-

setting organizations is imperative. National regulatory bodies must 

also work closely with professional dental associations such as PDGI 

(Persatuan Dokter Gigi Indonesia) to define practice standards, 

enforce continuing education, and monitor technology licensing. 

Regulatory sandboxes, as piloted in some countries, could provide a 

safe environment for testing new digital oral health solutions before 

full-scale implementation. Integration with existing national health 

information systems, like Satu Sehat in Indonesia, would further 

promote compliance and interoperability. 

Finally, strong policy will only be effective if accompanied 

by investment in digital infrastructure, training programs, and 

institutional commitment to accountability. Lessons from programs 

like “Smart GG” and “SIAP” in Indonesia show that standardized, 

digitally supported health promotion can flourish under structured 

regulation (Septalita et al., 2025; Sholekhah et al., 2023). Such 

models could inform national regulations that balance innovation 

with patient safety and inclusivity. 

In conclusion, developing and implementing comprehensive 

regulatory frameworks and standardization protocols is a 

prerequisite for scaling digital oral health initiatives. Aligning 

Indonesia's national health regulations with global best practices 

(while contextualizing them for local needs and constraints) will be 

critical in shaping a safe, effective, and equitable digital dental 

ecosystem. 

 

6.3 Strategies for National Digital Oral Health Policy 

Developing a coherent national strategy for digital oral health 

in Indonesia and other LMICs requires alignment with broader 

health system goals, digital infrastructure readiness, and population 
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oral health needs. A national digital oral health policy should 

prioritize equity, accessibility, and sustainability while also 

addressing regulatory, ethical, and technological challenges. 

According to WHO (2021), a national policy must embed digital 

health ethics, equity, and inclusion at its core, ensuring that digital 

solutions are not only innovative but also just, secure, and people-

centered. Indonesia's digital health transformation through 

"SATUSEHAT" indicates progress, yet sector-specific strategies 

such as in oral health are still fragmented and underprioritized. 

Integrating teledentistry, mobile apps, and AI-based diagnostics into 

national strategies requires explicit attention to interoperability, 

workforce training, and regulation . 

Community engagement is central to policy implementation. 

Programs that have successfully empowered local actors, such as 

health cadres (kader kesehatan) and teachers, in promoting digital 

oral health literacy, are crucial models. For instance, Sholekhah & 

Rimawati (2025) emphasized that village-based cadre empowerment 

significantly enhances the reach and impact of oral health 

interventions using digital education tools. These community-based 

strategies serve as the bedrock of national scalability by promoting 

local ownership and cultural congruence. Furthermore, pilot 

programs involving cadres in the SIAP protocol (infection control in 

primary dental care) show promise for digital hygiene training and 

monitoring (Sholekhah et al., 2023), providing a blueprint for 

nationwide adoption. 

A critical component of strategic planning is financing. 

Sustainable financing mechanisms must include budget allocations 

for digital dental infrastructure, rural broadband, data governance 

systems, and continuous workforce development. In addition, 

partnerships with universities and private technology firms can drive 

innovation and scalability. Septalita et al. (2025) highlighted the role 

of university-community collaborations such as “Smart GG” in 

fostering grassroots digital oral health awareness and behavior 

change, especially among school-aged children and families. 
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Embedding such partnerships in policy can increase efficiency and 

innovation in program delivery. 

From a legislative standpoint, the absence of specific 

regulations on teledentistry, AI use, and digital consent in oral health 

practice in Indonesia presents both a barrier and an opportunity. 

Drawing from international experience, such as the EU Digital 

Health Strategy and the Malaysian Digital Health Blueprint, 

Indonesia can establish legal frameworks encompassing licensing, 

data security, and cross-border interoperability. Gupta et al. (2025) 

noted that early inclusion of AI-specific legislation in dental care 

enhances clinician confidence and patient safety while supporting 

innovation and AI adoption. 

An adaptive and iterative approach to policy development is 

recommended, using digital monitoring and feedback tools. The 

integration of AI into monitoring frameworks allows continuous 

policy evaluation and adjustment based on community feedback and 

health outcomes. For instance, systems like GUIDE (Guideline 

Implementation in Dentistry) used in European settings incorporate 

public participation into policy feedback loops . Such models could 

be replicated within Indonesia’s district health planning structures to 

ensure responsiveness and relevance. 

Digital policies must also be harmonized with existing 

frameworks, such as the Ministry of Health’s Rencana Strategis 

(Strategic Plan), the Universal Health Coverage (JKN) roadmap, and 

the national strategy for stunting reduction, where oral health has 

emerging relevance. Umniyati et al. (2025) emphasized how digital 

empowerment of school health programs (UKGS) can serve dual 

goals, namely preventing caries and contributing to Indonesia’s 

Bebas Karies 2030 target, while also building digital fluency among 

educators and students. 

In conclusion, building a national digital oral health policy 

requires a participatory, multisectoral, and equity-driven approach. 

It must account for legal infrastructure, funding, community 

capacity, and continuous evaluation. The Indonesian context, 
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enriched by a vibrant network of community-based programs and an 

expanding digital health agenda, offers fertile ground for a 

comprehensive and inclusive oral health policy transformation. 

Policymakers must now ensure alignment across digital, health, and 

educational sectors to realize the full potential of digital dental health 

for all Indonesians. 

 

Summary 

Digital oral health tools like teledentistry, AI diagnostics, and mobile apps bring 

exciting opportunities but also raise critical questions about fairness, safety, and 

privacy. This chapter explains why ethical rules and strong regulations are needed 

to protect patients as technology advances. Using real examples from Indonesia, 

we show how health leaders, governments, and dentists can work together to create 

policies that ensure digital tools are trustworthy, helpful, and safe for everyone. 

We also discuss how to include communities in decision-making and make sure 

people in remote or poor areas aren’t left behind. 

 

Key Messages 

1. Ethical digital dentistry must prioritize patient autonomy, data 

protection, and equitable access, especially in resource-

constrained settings. 

2. Indonesia's regulatory frameworks must evolve to address 

emerging digital tools while aligning with international 

standards. 

3. National policy strategies should promote digital readiness, 

capacity building, and coordination across sectors. 

4. Community participation and transparency are vital to ensuring 

the legitimacy and effectiveness of digital dental policies. 

5. Indonesian initiatives such as those integrating teledentistry and 

oral health promotion in rural communities offer valuable lessons 

for LMICs. 
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Abstract 

This chapter explores the future of digital oral health in LMICs, with an emphasis 

on innovations in wearable technologies, artificial intelligence (AI), and predictive 

analytics. Grounded in the PRECEDE–PROCEED model, the chapter outlines 

strategic research directions that integrate technological potential with behavioral, 

social, and policy dimensions. Wearable devices enable real-time oral hygiene 

monitoring among children and elderly, while AI models support risk prediction 

and personalized care across population groups. Indonesian studies by Novrinda 

et al., Pramesti et al., Theresia et al., and Umniyati et al. illustrate how local 

behavior, dietary patterns, and school-based programs can guide culturally 

responsive digital interventions. The chapter proposes a research agenda 

prioritizing contextual adaptation, ethical governance, cross-sector collaboration, 

and outcome evaluation. LMICs are positioned to shape the global digital oral 

health movement through community-driven, equity-centered innovation. 

 

Keywords: Digital Oral Health, Artificial Intelligence, Wearables, LMICs, 

Predictive Analytics, PRECEDE–PROCEED, Indonesia, Behavioral Research. 

 

Prologue 

As digital innovation accelerates globally, low- and middle-

income countries (LMICs) face an urgent imperative to define 

research trajectories that are not merely reactive to technological 

trends but proactive in contextualizing them. In oral health, the 

convergence of wearable technologies, artificial intelligence (AI), 

and predictive analytics opens new possibilities for prevention, 

personalization, and community engagement. However, without a 

grounded framework, such as PRECEDE–PROCEED, research 

risks becoming detached from local realities, behaviors, and health 

system capacities. In Indonesia, recent studies have highlighted the 

role of schoolteachers, family dynamics, dietary behaviors, and 

digital readiness as crucial preconditions for successful integration 

of digital health interventions. The evidence base must now evolve 

to not only test new tools but also to measure their relevance, ethical 

implications, and capacity to reduce oral health inequities. This 

chapter synthesizes current innovations and future research 
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priorities, identifying pathways that elevate LMICs from technology 

recipients to innovation leaders in digital oral health. 

 

7.1. Innovations in Wearables and Smart Devices 

Wearable and smart devices are transforming the landscape 

of oral health from static, clinic-centered practices to dynamic, user-

centered monitoring systems. These technologies, including smart 

toothbrushes, intraoral sensors, and salivary biosensors, allow for 

real-time detection, feedback, and tracking of oral health behaviors. 

According to DaSilva et al. (2022), wearables represent a critical 

shift toward precision prevention by collecting continuous, 

personalized data that can be used to adjust interventions in real time. 

In low- and middle-income countries (LMICs) like Indonesia, such 

tools offer scalable options for communities with limited dental 

access and low rates of preventive care utilization. However, these 

innovations must be adapted to local socio-cultural and 

infrastructural contexts to ensure usability and adoption. The 

PRECEDE–PROCEED model provides a strategic lens through 

which wearable innovations can be aligned with community needs, 

focusing on predisposing factors (knowledge and beliefs), enabling 

factors (device access and usability), and reinforcing factors (social 

and familial support). Thus, the future of oral health promotion in 

LMICs must consider both the technological potential of smart 

devices and the social structures within which they operate. 

The role of wearables in reinforcing behavior change is 

particularly compelling among children and adolescents, whose oral 

hygiene routines are often inconsistent. Smart toothbrushes that 

gamify brushing with feedback mechanisms have shown increased 

compliance in pediatric populations (Gupta et al., 2025). In 

Indonesia, school-based programs like Dokter Gigi Cilik and UKGS 

could be augmented with wearable integration to monitor brushing 

frequency and technique (Umniyati et al., 2025). These tools fall into 

the reinforcing phase of the PRECEDE model, where regular 

reminders, school competitions, and parental dashboards act as 
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positive reinforcements. Research should explore how gamified 

feedback from smart devices impacts long-term brushing habits and 

caries incidence. Teachers and health cadres can be trained to 

interpret wearable data and coordinate with families to maintain 

consistent hygiene behavior. Partnerships between local 

governments and health tech companies could support mass 

distribution of child-friendly wearables in high-risk districts. 

Among elderly populations, wearables can compensate for 

physical and cognitive limitations in maintaining oral hygiene. 

Devices such as AI-powered flossers, vibrating toothbrushes, and 

oral hydration monitors offer non-intrusive support for daily oral 

care. Weinert et al. (2022) found that smart devices significantly 

improved adherence to hygiene routines in older adults with mild 

dementia. In Indonesia, Harryanto Wijaya et al. (2025) introduced 

integrated oral health and physical activity modules for elderly 

communities, which could be strengthened by incorporating 

wearables that track oral hygiene frequency and prompt behavior. 

These solutions align with the enabling and reinforcing factors of 

PRECEDE, ensuring that tools are not only available but also usable 

and accepted. Future research should examine caregiver acceptance, 

cost-effectiveness, and training models for elderly wearables. 

Ethical guidelines must also be developed for data collection, 

particularly when used in institutional or communal living settings. 

Wearables also serve as passive surveillance tools that can 

collect large volumes of anonymized oral health data to support 

population-level planning. AI-enabled biosensors can detect pH 

levels, plaque accumulation, and salivary composition changes, 

which can be used to create dynamic risk maps for caries and 

periodontal disease. Binod et al. (2025) emphasized that such data-

driven insights allow for proactive targeting of fluoride varnish 

campaigns or oral hygiene education in identified hotspots. When 

integrated into Indonesia’s digital health platform SATUSEHAT, 

such datasets could inform public health campaigns aligned with the 

Ministry of Health’s Bebas Karies 2030 agenda. From a PRECEDE–
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PROCEED perspective, this corresponds to the epidemiological and 

ecological assessment phases, which determine the “where” and 

“who” for intervention deployment. Local research institutions 

should be supported to develop algorithms calibrated to local diet, 

behavior, and microbial profiles. Partnerships with universities and 

Puskesmas networks will be vital to collect and validate such data at 

scale. 

Another key opportunity lies in using smart devices to 

support oral health education through biofeedback. Devices that 

provide real-time visual cues, audio prompts, or haptic signals can 

enhance learning outcomes during brushing or flossing. Olivia et al. 

(2025) demonstrated that visual strategies were effective in 

managing dental fear and enhancing hygiene behavior in individuals 

with hearing impairments. In Indonesia, these techniques can be 

embedded into special needs education curricula, offering children 

personalized and adaptive oral care instruction. PRECEDE’s social 

diagnosis phase underscores the need to account for sensory, 

linguistic, and psychological barriers when designing interventions. 

Smart devices that adapt to user needs, including language 

preferences and motor abilities, will be essential for inclusive health 

promotion. Research should also explore AI’s potential to generate 

personalized educational content based on real-time device usage 

patterns. 

While wearables offer significant promise, implementation 

must address infrastructure readiness, maintenance capacity, and 

affordability, especially in remote or underserved regions. DaSilva 

et al. (2022) cautioned that without equitable deployment strategies, 

such technologies could exacerbate existing disparities. In 

Indonesian archipelagic settings, offline functionality, solar 

charging options, and rugged device designs are critical enabling 

factors. Government-supported procurement and maintenance 

programs, combined with local technician training, may reduce cost 

barriers and ensure sustainability. The enabling phase of PRECEDE 

emphasizes that physical access is not enough, communities must 
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also have the means to maintain and utilize technology. Research 

pilots should assess device durability, repair cycles, and supply chain 

models for wearable distribution. Involving local manufacturers or 

start-ups in device co-design may also promote affordability and 

cultural fit. 

Wearable devices also have the potential to aid in early 

detection of oral lesions, infections, and systemic manifestations. 

For example, salivary sensors embedded in mouthguards can alert 

users to changes in oral temperature, inflammatory markers, or blood 

content. Gupta et al. (2025) noted that early detection of such 

anomalies can reduce the burden of emergency dental visits and 

facilitate prompt referral. In Indonesia, Puskesmas and school health 

units could use portable smart scanners during periodic outreach, 

improving disease screening rates. AI-assisted devices may flag 

abnormalities and connect users to teledentistry services for 

confirmation. The policy environment must accommodate such 

innovations, including regulation, device accreditation, and digital 

record integration. These processes reflect the administrative and 

policy diagnosis stages of PRECEDE–PROCEED and must be part 

of the research and advocacy agenda. 

 

Table 7.1 Simulation of PRECEDE–PROCEED Framework in 

Implementing Wearable Technology in School-Based Oral Health  

(Adapted from Umniyati et al., 2025) 
Phase Focus Application to 

UKGS + Smart 

Device Context 

Future Research 

and Development 

Insights 

1. Social Diagnosis Identify 

perceived needs 

and quality-of-
life concerns 

High prevalence of 

dental caries among 

primary school 
children; teachers 

and parents desire 

practical, engaging 

solutions 

Emphasize co-

designed, user-

friendly, and 
motivational tools 

for oral hygiene in 

school settings 

2.Epidemiological 

Diagnosis 

Identify specific 

health problems 

Caries and poor oral 

hygiene due to 
inadequate brushing 

frequency and 

technique 

Smart toothbrushes 

with brushing data 
tracking can provide 

measurable 

feedback 
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3. Behavioral & 

Environmental 

Diagnosis 

Behavioral and 
environmental 

determinants 

Children lack 
brushing habits; 

teachers have no 

tools to monitor 

behavior objectively 

Provide dashboards 
for teachers to track 

and encourage 

student brushing 

adherence 
collectively 

4. Educational & 

Ecological 

Diagnosis 

Predisposing, 
reinforcing, and 

enabling factors 

Low health literacy 
among children; no 

feedback or digital 

incentives 

Gamified apps and 
digital rewards 

reinforce 

motivation; training 

teachers as digital 
facilitators 

5. Administrative 

& Policy Diagnosis 

Institutional and 

policy readiness 

UKGS is 

operational but 

lacks digital 

support; no national 

standard for oral 
health devices 

Pilot regulatory 

pathways for digital 

oral health devices 

in educational 

health programs 

6.Implementation Program 
delivery and 

initial rollout 

Distribute smart 
toothbrushes; train 

UKGS teachers in 

monitoring and 

engagement 

Partnership with 
local health-tech 

startups; phased 

implementation in 

targeted districts 

7. Process 

Evaluation 

Monitoring 

fidelity and 
operational 

performance 

Track teacher 

engagement, device 
usage rates, and 

student feedback 

Auto-generated 

usage data supports 
continuous quality 

improvement at 

district and national 

levels 

8. Impact 

Evaluation 

Short-term 

behavioral and 
environmental 

effects 

Improvements in 

brushing frequency 
and technique 

within 3–6 months 

Objective decrease 

in plaque index and 
caries risk among 

intervention groups 

9. Outcome 

Evaluation 

Long-term 

health outcomes 

and quality of 

life 

Reduced caries 

incidence and 

improved oral 

health-related 
quality of life over 

2–3 years 

Evidence for 

nationwide 

integration of digital 

UKGS as part of 
Karies-Free 

Indonesia 2030 

roadmap 

 

The integration of wearable smart devices into school-based 

oral health programs requires a comprehensive planning model that 

addresses both behavioral and environmental dimensions. The 

PRECEDE–PROCEED framework offers a systematic approach for 

such integration by aligning health interventions with real-world 

community needs, institutional capacity, and outcome evaluation. In 
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the context of Indonesia’s Usaha Kesehatan Gigi Sekolah (UKGS), 

Umniyati et al. (2025) emphasized the central role of teachers as oral 

health agents. Applying this model, the social diagnosis phase 

highlights caregivers’ and educators’ desire for more effective tools 

to address high dental caries prevalence among schoolchildren. This 

reinforces the need for engaging, technology-supported solutions 

that can transform daily brushing routines into interactive learning 

experiences. 

Epidemiological and behavioral diagnoses further support 

the use of AI-powered smart toothbrushes to monitor and improve 

oral hygiene practices in school-aged children. Studies show that 

inadequate brushing frequency and technique are major contributors 

to caries development in this group. Smart toothbrushes with built-

in sensors and data transmission capabilities allow for real-time 

behavioral tracking, giving educators measurable insights into 

children’s hygiene patterns. Teachers can act on this information 

through classroom reinforcement and personalized feedback. This 

aligns with the educational and ecological diagnosis phase, which 

calls for empowering educators with both tools and training to act as 

digital oral health facilitators. 

The enabling phase of PRECEDE requires analysis of 

administrative feasibility and policy readiness. Although UKGS is 

an established structure, it currently lacks technological integration. 

There is no standardized protocol for using digital oral health devices 

within public school curricula. Therefore, the program must 

collaborate with ministries of health and education to pilot 

regulatory guidelines, procurement mechanisms, and ethical data 

protocols. Implementation strategies could involve partnerships with 

local startups to provide culturally adapted, low-cost smart devices 

and gamified educational content. The administrative diagnosis 

confirms that policy innovations and cross-sector collaboration are 

crucial for scale-up. 

To ensure program quality, process evaluation should 

include training attendance, device usage rates, teacher engagement, 
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and feedback from both students and parents. AI-generated data logs 

can streamline this process and support iterative improvement. 

Short-term impact evaluations can assess behavior change, including 

improvements in brushing frequency and reductions in plaque 

scores. Over time, outcome evaluations should focus on oral health 

metrics such as caries incidence and treatment need, thus providing 

evidence for the program’s long-term health and cost-effectiveness. 

These evaluations will be essential in justifying future national 

expansion as part of Indonesia’s Bebas Karies 2030 roadmap. 

Applying the PRECEDE–PROCEED model to the 

implementation of smart wearable oral health tools in school settings 

allows for structured intervention design rooted in community 

behavior, institutional dynamics, and national priorities. The 

findings of Umniyati et al. (2025) demonstrate that teachers are not 

only receptive to new tools but also capable of acting as key enablers 

in digital transformation. Future research should explore co-design 

methodologies involving educators and students, test device 

durability and cost models, and evaluate the integration of these tools 

into national health data platforms such as SATUSEHAT. Through 

a multi-sectoral, behaviorally informed, and technologically 

supported approach, smart devices can meaningfully contribute to 

oral health equity among Indonesian schoolchildren. 

In conclusion, wearables and smart devices hold immense 

potential for transforming oral health promotion, especially in 

LMICs like Indonesia. Their integration into school, elderly, and 

community programs must be guided by evidence-based planning 

frameworks like PRECEDE–PROCEED. Local studies, such as 

those by Umniyati et al. (2025), Olivia et al. (2025), and Harryanto 

Wijaya et al. (2025), offer tangible pathways for implementation and 

scaling. Future research should focus on inclusive design, real-world 

effectiveness, and sustainable maintenance systems. By aligning 

technological innovation with community engagement and health 

systems integration, wearables can become key drivers of 

preventive, equitable oral health care in the digital era. 
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7.2. AI and Predictive Analytics in Community Dentistry 

Artificial intelligence (AI) and predictive analytics are 

rapidly redefining the landscape of community dentistry by shifting 

oral health systems from reactive interventions to anticipatory care. 

Using historical data and real-time indicators, AI algorithms can 

detect risk patterns, project disease trajectories, and support 

behavioral targeting in population-level oral health strategies. 

According to Binod et al. (2025), such technologies are vital in low- 

and middle-income countries (LMICs), where constrained resources 

demand precise allocation based on evidence-driven projections. 

Indonesia, with its dynamic demographic diversity and decentralized 

health governance, offers fertile ground for contextualizing these 

innovations. As DaSilva et al. (2022) emphasized, AI must be 

embedded within culturally relevant programs and local health 

infrastructures to be effective. The PRECEDE-PROCEED model 

provides a strong conceptual framework for translating predictive 

insights into community-anchored interventions. Through this lens, 

AI outputs can inform predisposing factors (knowledge, beliefs), 

reinforcing supports (family, school), and enabling systems (access, 

policy). 

Predictive models are particularly powerful in identifying 

behavioral determinants of oral health that influence dental anxiety 

and care avoidance. Novrinda et al. (2025) reported that dental 

anxiety among Indonesian students was shaped not only by clinical 

experiences but also by social and emotional factors, including 

gender and perceived stigma. These variables are often 

underrepresented in traditional epidemiologic models but can be 

encoded in AI tools using natural language processing or survey 

mining. Predictive analytics can help cluster adolescents into 

psychosocial risk categories, which may inform targeted behavioral 

interventions in schools. These insights align with the predisposing 

phase of the PRECEDE model, where understanding attitudes, fears, 

and expectations is foundational to successful program design. 

Mobile-based screening for dental fear, linked to AI counseling bots, 
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could reduce stigma and improve help-seeking behavior. Research 

should explore the effectiveness of these tools across urban and rural 

school systems in Indonesia. 

Risk stratification in productive-age populations is another 

critical application for predictive modeling in LMICs. Pramesti et al. 

(2024) documented how age, diet, work status, and oral hygiene 

practices combine to influence dental and oral disease in Indonesia’s 

working population. These findings support the integration of multi-

factor risk inputs into AI models that predict future disease burden, 

absenteeism, and treatment needs. When mapped onto the enabling 

factors of the PRECEDE framework, such analytics can inform 

policies related to workplace oral health promotion, insurance 

design, and targeted community outreach. AI-enabled dashboards 

that alert employers, health insurers, and district health offices to 

high-risk occupational groups could guide intervention planning. 

More importantly, longitudinal datasets must be established to train 

such models accurately, and partnerships with occupational health 

programs should be pursued. The future research agenda should 

include cost–benefit evaluations of AI-driven workplace oral health 

interventions. 

Community-level prediction also supports better intervention 

timing and targeting in maternal and child oral health. For example, 

maternal dietary patterns, oral hygiene behaviors, and knowledge 

levels are well-documented in Sholekhah (2021) and can serve as 

predictive variables for early childhood caries (ECC). AI models 

trained on such inputs may trigger preventive outreach to pregnant 

women or caregivers long before a child’s first caries episode. These 

early-warning systems reinforce the reinforcing phase of 

PRECEDE, where caregivers, health cadres, and community leaders 

act as change agents. Digital oral health education linked to 

predictive alerts can strengthen such social reinforcements. School 

readiness and home hygiene programs could be expanded to include 

AI-generated risk scores shared with caregivers. Pilot research 
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should explore the acceptability and comprehension of these digital 

risk indicators among low-literacy populations. 

School-based AI tools can also serve as dynamic behavioral 

monitoring platforms, particularly in the context of Indonesia’s 

UKGS program. As Umniyati et al. (2025) noted, teachers in this 

program are pivotal actors in oral health behavior change, and AI 

can optimize their decision-making. For instance, AI models can 

monitor brushing compliance from student-reported data and flag 

groups that need reinforcement sessions. The insights fall within the 

enabling and reinforcing phases of PRECEDE, as school 

infrastructure and teacher engagement create a structured 

environment for sustained habit-building. Future research must 

investigate how AI tools can be ethically deployed in school 

environments, with attention to privacy, data consent, and equity. 

Adaptive algorithms that provide teacher-specific feedback can also 

support continuing education. Combining teacher dashboards, 

student apps, and family education modules may generate 

synergistic improvements in oral health outcomes. 

Another emerging area is the prediction of high-cost dental 

events such as emergency extractions or prosthodontic interventions 

in communities with low access to care. AI models can analyze 

population-level patterns and individual-level behaviors to identify 

who is most likely to develop complex needs within the next year. 

According to Gupta et al. (2025), these forecasts can help 

governments shift investments from curative to preventive services. 

Mapping these risks onto Indonesia’s health coverage and subsidy 

systems could improve the targeting of JKN (Jaminan Kesehatan 

Nasional) dental benefits. The PRECEDE-PROCEED framework 

encourages aligning predicted outcomes with program objectives, 

budget cycles, and evaluation indicators. AI risk scores can be linked 

to health financing simulations to assess long-term cost-

effectiveness of preventive campaigns. Such innovations demand 

collaborative research among dental professionals, health 

economists, and AI developers. 
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Table 7.2 PRECEDE–PROCEED Simulation for AI and Predictive 

Analytics in Community Dentistry (Indonesia Context) 

Phase Focus Area Application Using 

Novrinda et al. 

(2025) and 

Pramesti et al. 

(2024) 

Research and 

Development 

Implications 

1. Social 

Diagnosis 

Perceived 

needs and 

social 
priorities 

High prevalence of 

dental anxiety 

(Novrinda et al., 
2025); low 

utilization of 

preventive dental 
care 

AI can be used to 

identify anxiety-

prone individuals 
and improve trust 

in early 

interventions 

2. 

Epidemiological 

Diagnosis 

Identification 

of key health 

issues 

High rates of oral 

disease among 

productive-age 
adults (Pramesti et 

al., 2024); lack of 
targeted early 

screening 

Predictive 

analytics can 

stratify risk groups 
and support 

proactive outreach 
before symptoms 

emerge 

3. Behavioral & 

Environmental 

Diagnosis 

Risk behaviors 

and context 

Diet, smoking, 

stress, and poor 
care-seeking 

behaviors are 

prominent risk 
factors 

Predictive tools 

must account for 
non-clinical 

variables; mobile 

apps must be 
behaviorally 

responsive 

4. Educational & 

Ecological 

Diagnosis 

Predisposing, 

enabling, 
reinforcing 

factors 

Low digital health 

literacy and anxiety-
related avoidance; 

social and peer 
influences critical 

(Novrinda et al., 

2025) 

Integration of AI 

tools with school 
counseling, peer 

mentors, and faith-
based networks is 

essential 

5. Administrative 

& Policy 

Diagnosis 

System 
capacity and 

institutional 

readiness 

SATUSEHAT 
exists but lacks 

behavioral oral 

health indicators; no 
regulatory standards 

for predictive AI in 

dentistry 

Need for cross-
ministry policy 

frameworks; 

academic-
government 

partnerships for 

validation pilots 

6. 

Implementation 

Intervention 
roll-out 

Risk assessment 
tools deployed in 

schools, 

workplaces, and 
Puskesmas; health 

Community-based 
AI integration 

through local 

health offices and 
school outreach 

units 
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workers use mobile 
dashboards 

7. Process 

Evaluation 

Monitoring 

operations and 

delivery 

Cadre training rate, 

tool usage, and data 

capture integrity 

Real-time 

dashboard 

analytics; 
integration into 

UKGS and 
SATUSEHAT 

monitoring 

modules 

8. Impact 

Evaluation 

Short-term 
change in 

behaviors or 

practices 

Improved early 
detection, reduced 

anxiety-related 

avoidance, 
increased 

engagement in 

check-ups 

Monitor behavioral 
shifts using in-app 

metrics and cadre 

reports over 6–12 
months 

9. Outcome 

Evaluation 

Long-term 
outcomes and 

quality of life 

Reduction in caries 
and periodontal 

disease in risk-

prone adolescents 
and workers 

Incorporation into 
national risk maps; 

support resource 

allocation for 
preventive 

dentistry 

 

The deployment of artificial intelligence (AI) and predictive 

analytics in community dentistry offers significant potential for 

targeted disease prevention, yet its success depends on 

understanding behavioral, environmental, and systemic readiness. 

The PRECEDE–PROCEED model offers a structured pathway for 

contextualizing AI innovations within real-world community health 

needs. The social diagnosis phase highlights the increasing concern 

over undetected dental anxiety and inconsistent health-seeking 

behavior, particularly among adolescents. Novrinda et al. (2025) 

revealed how behavioral, demographic, and psychosocial factors 

such as low emotional support and school pressure contribute to 

dental anxiety in Indonesian students. These insights inform the need 

for predictive systems that go beyond clinical risk to include 

behavioral vulnerability profiles, guiding the design of AI tools that 

are culturally and socially responsive. 

The epidemiological and behavioral diagnoses focus on the 

identification of at-risk groups through population-based data. 
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Pramesti et al. (2024) identified key behavioral and occupational risk 

factors for dental and oral disease in Indonesia’s productive-age 

population, including poor diet, tobacco use, and stress. Integrating 

such indicators into AI-driven predictive models allows for 

stratification of community members by risk level, enabling 

proactive outreach. These models can be integrated with mobile 

health platforms and used by community health workers to tailor 

communication and referrals. From the ecological perspective, 

enabling factors such as digital literacy, smartphone access, and 

platform usability must be mapped and optimized for different 

demographic segments to ensure adoption. 

At the educational and ecological diagnosis stage, it becomes 

evident that community members require not only awareness but 

also trust and digital engagement skills. AI-based risk feedback must 

be communicated in understandable, non-threatening ways, 

particularly when dealing with psychological dimensions like dental 

fear or dietary behaviors. Cadre training and school-based education 

programs can incorporate simulated AI risk scores and interactive 

counseling tools to reinforce motivation for preventive care. As 

shown in Novrinda et al. (2025), peer support and spiritual networks 

also influence dental anxiety responses, suggesting the value of 

integrating AI risk feedback with social support systems. Ethical 

guidance is needed to ensure data confidentiality and avoid 

algorithmic bias that may reinforce health disparities. 

The administrative and policy diagnosis phases underscore 

the need for clear data governance frameworks, system 

interoperability, and alignment with national health goals. Currently, 

platforms like SATUSEHAT offer infrastructure for health data 

integration, but oral health variables and behavioral indicators are 

not yet fully included. AI applications must comply with data 

privacy regulations and undergo validation using local datasets. 

Implementation research should explore models of public-private 

partnership where predictive analytics tools are co-developed with 

local academic institutions and piloted within the national dental 
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public health system. Community dentistry programs must advocate 

for resource allocation and regulation that supports ethical use of 

predictive technologies at scale. 

AI and predictive analytics in community dentistry must 

evolve from technical prototypes to behaviorally and contextually 

grounded systems. The findings of Novrinda et al. (2025) and 

Pramesti et al. (2024) emphasize the importance of embedding AI 

within the socio-cultural and behavioral landscape of Indonesian 

communities. Using the PRECEDE–PROCEED framework enables 

a stepwise strategy for implementation, beginning with social 

understanding and culminating in measurable health impact. Future 

directions should focus on designing inclusive AI models, investing 

in digital skills for health cadres and community members, and 

validating predictive indicators that reflect the lived experience of 

Indonesian populations. In this way, AI can be harnessed not only 

for precision but also for equity and community empowerment. 

In summary, AI and predictive analytics offer an expansive, 

adaptable toolkit for identifying behavioral, clinical, and contextual 

factors that influence oral health in Indonesian communities. By 

embedding these tools within the PRECEDE-PROCEED model, 

researchers can design programs that are both evidence-based and 

locally grounded. The work of Novrinda et al. (2025), Pramesti et al. 

(2024), and others provides essential behavioral and epidemiologic 

scaffolding for these AI systems. Moving forward, researchers 

should prioritize ethical AI co-design with communities, transparent 

data governance, and continuous capacity-building for health 

professionals. With these priorities in place, AI can become a core 

driver of oral health equity and resilience in Indonesia and similar 

LMIC contexts. 

 

7.3. Research Agenda for Digital Oral Health in LMICs 

The formulation of a research agenda for digital oral health 

in low- and middle-income countries (LMICs) must reconcile global 

technological trends with national health goals and local behavioral 
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dynamics. While innovations such as artificial intelligence (AI), 

smart wearables, and digital learning tools hold promise, their 

meaningful adoption requires robust contextualization. In Indonesia, 

the PRECEDE–PROCEED model offers a valuable framework to 

guide the systematic development, implementation, and evaluation 

of such research. The model begins with social, epidemiological, and 

behavioral diagnosis (PRECEDE), followed by intervention design, 

administrative planning, and policy integration (PROCEED).  

Future research must therefore not only focus on technology 

effectiveness but also on enabling infrastructure, community 

readiness, and policy coherence. Case studies from Indonesia 

already illustrate how local health behaviors, school-based 

interventions, and socio-cultural practices can anchor the 

deployment of digital oral health strategies. Theresia et al. (2025) 

and Umniyati et al. (2025) provide concrete evidence of how these 

elements influence disease burden and program sustainability. 

A key priority for future research is the socio-cultural 

dimension of dietary habits and its implications for caries 

prevention. Theresia et al. (2025) identified the high frequency of 

instant food and energy drink consumption as a contributing factor 

to caries prevalence among primary school children in West Jakarta. 

This highlights the importance of understanding cultural 

consumption patterns, media influence, and family-level food 

choices as predisposing factors in the PRECEDE model. AI-based 

dietary tracking tools, integrated into school health programs, could 

generate real-time feedback on cariogenic risks.  

However, cultural acceptability and family digital literacy 

will determine their effectiveness. Future studies should explore the 

role of AI-powered nutrition education tools tailored to Indonesian 

food culture and language. Mixed-methods research involving 

parents, children, and teachers would provide insights into 

behavioral motivators and resistance to change. These findings 

would inform the design of culturally grounded digital interventions. 
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Another strategic direction is expanding school-based digital 

health literacy programs that align with national priorities such as 

the Bebas Karies 2030 agenda. Umniyati et al. (2025) demonstrated 

that primary school teachers engaged in the Usaha Kesehatan Gigi 

Sekolah (UKGS) program play a critical role in sustaining oral 

health behaviors among students. These teachers act as reinforcing 

agents within the PRECEDE model, capable of reinforcing brushing 

behavior, delivering basic screening, and supporting referral to 

health centers.  

Digital tools such as AI-driven monitoring apps, e-modules, 

and gamified dashboards could enhance their role by offering real-

time insights and instructional content. Future research must 

evaluate the usability and impact of such tools in low-resource 

school environments. Comparative trials between conventional and 

digitally enhanced UKGS activities would yield valuable data on 

program effectiveness. Moreover, teacher readiness, workload, and 

digital training must be assessed as enabling and administrative 

factors within the PROCEED phase. 

Integration of community-level data into national planning is 

another gap that future research must address. While initiatives like 

SATUSEHAT seek to harmonize health data systems in Indonesia, 

oral health data (particularly from schools and community events) 

remains fragmented. Research should investigate the feasibility of 

real-time data pipelines from school-based applications, wearable 

devices, and Puskesmas outreach into centralized health dashboards. 

These systems could inform resource allocation, emergency 

response, and national surveillance on oral disease burden. In the 

PRECEDE–PROCEED framework, this aligns with environmental 

and policy diagnosis stages, which ensure that system-level factors 

support local interventions. Implementation research could test 

integration models in pilot districts, involving education, health, and 

ICT ministries. Privacy, interoperability, and consent protocols must 

be co-developed with legal experts and community stakeholders. 
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Cross-sectoral research collaboration is essential to sustain 

momentum in digital oral health innovation. Universities, public 

health institutions, tech companies, and NGOs each bring unique 

competencies that must be strategically aligned. For instance, 

behavioral scientists can contribute to risk model refinement, while 

tech developers ensure user-centered design. Government support is 

critical to convene consortia, standardize research protocols, and 

fund longitudinal studies. Research should explore governance 

models that support open data sharing, community feedback 

mechanisms, and ethical oversight. Regional partnerships across 

ASEAN and South-South collaborations with countries facing 

similar oral health inequities could accelerate technology adaptation. 

The research agenda must include structural indicators of success, 

such as system responsiveness, data quality, and workforce 

readiness. 

A future priority is the co-creation of digital oral health tools 

that are both technically robust and socially inclusive. This includes 

AI tools that operate in local languages, reflect religious or 

traditional beliefs, and are compatible with offline environments. 

Research by Olivia et al. (2025) highlighted the importance of visual 

communication strategies for individuals with disabilities, which can 

inform inclusive tool design. Further research should explore how 

interface design, digital avatars, and gamified content influence 

engagement across diverse age and literacy groups. Design research 

methodologies such as participatory prototyping and scenario-based 

testing should be adopted to ensure relevance and equity. Co-

creation aligns with the PRECEDE principle of grounding 

interventions in community insights before scaling nationally. 

Workforce development is another crucial research focus. 

New competencies are needed among dentists, teachers, and cadres 

to engage with digital systems, interpret data, and deliver hybrid 

care. Juslily et al. (2020) demonstrated the potential of 

interprofessional education to improve collaboration and skill 

diversification among dental students. Future research must test 
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whether AI-based virtual patients, simulations, and e-learning 

platforms can accelerate workforce transformation in rural and peri-

urban areas. Implementation studies should compare learning 

outcomes, retention rates, and behavioral indicators across 

conventional and digital education formats. Research should also 

explore credentialing mechanisms for community oral health 

educators and the potential for micro-certification in digital oral 

health promotion. 

Evaluative research must accompany innovation to measure 

impact, equity, and sustainability. The PROCEED phase of the 

framework requires rigorous outcome evaluation, including 

behavioral, epidemiological, and quality-of-life indicators. 

Longitudinal research tracking intervention cohorts across multiple 

years will be critical to establish causal links. Standardized digital 

indicators—such as brushing frequency logs, app usage duration, 

and referral conversion rates—must be validated. Equity-focused 

metrics should assess whether digital tools are reducing or widening 

oral health disparities. Cost-effectiveness analyses will be essential 

for health system integration and scale-up. Multi-site trials across 

Indonesia’s geographic diversity would improve external validity 

and generalizability of findings. 

Finally, the research agenda must anticipate emerging 

technologies and their ethical implications. AI-generated content, 

biometric surveillance, and emotion-sensitive tools raise concerns 

about autonomy, data privacy, and consent. World Health 

Organization (2021) guidelines on AI in health emphasize 

explainability, inclusiveness, and human oversight. Indonesian 

researchers must contextualize these principles in local legal, 

cultural, and religious frameworks. Bioethical research should 

engage religious leaders, parents, and community representatives to 

explore acceptability. Governance studies should explore regulatory 

readiness, data protection laws, and risk mitigation strategies for new 

technologies in community settings. 
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In conclusion, the digital oral health research agenda for 

LMICs must be intersectional, participatory, and aligned with 

national policy frameworks. The evidence from Theresia et al. 

(2025) and Umniyati et al. (2025) shows that localized insights on 

behavior and systems can serve as anchors for global innovation. 

The PRECEDE–PROCEED model offers a structured pathway to 

guide this research ecosystem. Future efforts must bridge 

technological promise with social realities, ensuring that digital 

transformation in oral health leads to equity, empowerment, and 

long-term impact. 

 

Summary 

This chapter looks at how smart technologies like AI and smart toothbrushes can 

help improve dental health, especially in developing countries. It shows how 

digital tools can help people brush better, predict who is likely to get cavities, and 

support health workers in schools and communities. In Indonesia, school teachers 

and families are already helping kids take care of their teeth. Researchers are now 

exploring how to use technology to make these programs even more effective. For 

example, AI can help find out which students are most at risk and send reminders 

or lessons. This chapter suggests that future research should be based on local 

habits, easy to use, and protect people’s privacy. With the right teamwork, digital 

tools can help everyone have healthier teeth and smiles. 

 

Key Messages 

1. Wearables and smart oral health devices support behavioral monitoring, early 

detection, and self-care especially in children and elderly populations. 

2. AI and predictive analytics enhance the precision of community-level 

interventions but require culturally adapted, ethically sound implementation. 

3. Indonesian evidence from school programs, dietary studies, and anxiety 

research, illustrates the value of local behavior in shaping digital health tools. 

4. The PRECEDE–PROCEED model provides a framework to guide research 

that is evidence-based, participatory, and policy-aligned. 

5. LMICs must invest in longitudinal, cross-sectoral research that explores 

inclusivity, scalability, and system integration of digital oral health 

innovations. 
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Curriculum Vitae: 

DR. DRG. NUR KHAMILATUSY 

SHOLEKHAH, M.M 
 

A. Current Appointment 

• Vice Dean I (Wakil Dekan I), Faculty of Dentistry (FKG), Universitas 

Muhammadiyah Semarang (UNIMUS), Semarang, Indonesia 

 

B. Academic Qualifications 

• Doctoral Program (Ph.D) in Public Health, Universitas Diponegoro, 

Semarang, Indonesia (2024) 

• Master of Management (M.M.), Universitas Islam Sultan Agung 

Semarang, Indonesia (2017) 

• Doctor of Dental Surgery (DDS.), Universitas Islam Sultan Agung 

Semarang, Indonesia (2015) 

 

C. Professional Summary 

Dr. drg. Nur Khamilatusy Sholekhah, M.M. is a senior academic and administrator 

in dental public health, currently serving as Vice Dean I at FKG UNIMUS. She is 

recognized for her contributions in infection control, oral health promotion, and 

interprofessional education. Her leadership extends to policy coordination for both 

academic and clinical programs, particularly in dental training and community 

engagement at UNIMUS. 

 

D. Research Interests 

• Dental public health promotion and community oral health education 

• Infection control protocols in clinical and academic settings 

• Interprofessional education (IPE) in dentistry 

• Development of educational media and modular tools for oral health 

awareness  
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E. Selected Publications & Intellectual Properties 

 

Intellectual Property (IPR): 

1. Edukasi Kesehatan Gigi dan Mulut (Educational video module) – 

Inventor: Nur Khamilatusy Sholekhah, Universitas Muhammadiyah 

Semarang, 2024  

2. Oral Hygiene Index Simplified protocol – Co-inventor, Universitas 

Muhammadiyah Semarang, 2024  

3. Interprofessional Education (IPE) Module – Inventor, UNIMUS, 2024  

4. Additional video learning modules on ergonomics and situational 

analysis in dental practice (2020–2022)  

 

Peer-Reviewed Articles (Google Scholar): 

1. “The Effectiveness of Infection Control Methods in Dental Practice,” 

ODONTO: Dental Journal, 2021 – cited 8 times  

2. “Salt solution mouth rinse and Streptococcus mutans in saliva,” Jurnal 

Kesehatan Gigi, 2021 – cited 10 times  

3. “Mother’s oral health knowledge and caries in preschoolers,” 

Indonesian Journal of Dentistry, 2021 – cited 35+ times  

4. Additional community health education and flipchart/video module 

studies (2023–2025) 

 

F. Research Metrics 

• SINTA: Overall score 247; 3-year score 121; h-index 4 

 

G. Community Engagement & Projects 

• Directed public dental health education initiatives in Semarang 

communities using flipchart and video media (2023–2024)  

• Oversaw professional placement ceremonies and clinical training at 

UNIMUS Dental Hospital (RSGM) for dental students (March 2025)  

 

H. Teaching & Academic Service 

• Vice Dean I, overseeing academic programming, clinical placement 

coordination, and faculty leadership at FKG UNIMUS. 

• Instructor in modules on infection control, oral health promotion, and 

interprofessional education within dental curriculum. 

• Mentor and evaluator for student projects in community-based service 

and health technology integration. 

 

 



 

104 | Digital Dental Health Community Empowerment 

 

I. Skills & Expertise 

• Infection Control in Dental Practice 

Demonstrated expertise in implementing, training, and evaluating 

infection control procedures based on SIAP (Sterilisasi, Instrumen, Area, 

Personal) standards. Developed educational content to enhance 

compliance with WHO-based infection control guidelines in academic 

and clinical environments. 

• Development of Educational Media for Oral Health Promotion 

Experienced in designing multimedia instructional tools including 

educational videos, flipcharts, pocket books, and modular visual aids. 

These media are used for both formal instruction and public health 

campaigns targeting diverse populations. 

• Interprofessional Education (IPE) 

Skilled in integrating interprofessional learning modules into the dental 

curriculum, fostering collaboration between dentistry and allied health 

professions. Developed intellectual property related to IPE-based 

curriculum tools at Universitas Muhammadiyah Semarang. 

• Digital Learning and Curriculum Innovation 

Proficient in producing digital education platforms, simulation videos, 

and ergonomics-based training modules tailored for dental students and 

health educators. These innovations support the hybridization of 

community service learning and competency-based assessments. 

• Health Communication and Community Engagement 

Adept in translating scientific knowledge into accessible health education 

for mothers, children, and school-based audiences. Developed 

measurable interventions to improve oral health literacy in Semarang 

communities, integrating behavior change communication strategies. 

• Leadership in Academic and Institutional Governance 

As Vice Dean I at the Faculty of Dentistry UNIMUS, she demonstrates 

strategic planning and academic leadership in curriculum design, quality 

assurance, and student clinical placement systems. Responsible for 

harmonizing academic services and supporting innovation within the 

faculty. 

• Research and Intellectual Property Production 

Actively involved in research dissemination and the registration of 

multiple IPRs, focusing on oral health communication, behavior change 

tools, and procedural guidelines in dentistry. Maintains strong 

engagement with national publication systems and SINTA-indexed 

research output. 
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• Mentorship and Academic Advising 

Guides undergraduate research, supports interdepartmental 

collaboration, and supervises student projects in health promotion, 

infection control, and education technology. Engaged in building future-

ready dental professionals through reflective supervision and formative 

feedback. 

 

J. Contact & Profiles 

• Institutional email: drg.tusy@unimus.ac.id 

 

Profile Summary 

Dr. drg. Nur Khamilatusy Sholekhah, M.M. is a distinguished academic leader and 

innovator in dental public health, specializing in infection control, educational 

technology, and interprofessional teaching methodologies. As Vice Dean I at FKG 

UNIMUS, she spearheads curricular innovation, faculty development, and 

community-oriented education. Her scholarly and creative outputs reflect a strong 

commitment to enhancing public oral health literacy and institutional excellence. 
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Curriculum Vitae: 

          ANNISA SEPTALITA, DRG., M.KES 
 

A. Current Appointment 

• Lecturer, Department of Dental Public Health and Preventive Dentistry 

(Ilmu Kesehatan Gigi Masyarakat), Faculty of Dentistry, Universitas 

Prof. Dr. Moestopo (Beragama), Jakarta, Indonesia. 

• General Dentist, Dental Hospital, Universitas Prof. Dr. Moestopo 

(Beragama), Jakarta. 

 

B. Academic Qualifications 

• Master of Health Sciences (M.Kes) in Dental Public Health, 

Universitas Prof. Dr. Moestopo (Beragama), Jakarta, Indonesia – 2016. 

• Doctor of Dental Surgery (DDS.) Universitas Prof. Dr. Moestopo 

(Beragama), Jakarta, Indonesia – 2012.  

 

C. Professional Summary 

Drg. Annisa Septalita, M.Kes is a public health dentist and academic with teaching 

responsibilities in community-oriented dentistry at Universitas Prof. Dr. 

Moestopo. She practices as a general dentist in the university clinic and serves on 

the editorial team for Jurnal Ilmiah dan Teknologi Kedokteran Gigi (JITEKGI), 

contributing to peer review and academic curation for national dental science 

publications. Her engagement particularly spans adolescent oral health behavior, 

caries risk assessment, and digital dental education.  

 

D. Research Interests 

• Health literacy and adolescent oral health behavior using DMFT indices 

and quality-of-life measures. 

• Teledentistry literacy among dental professionals and students during 

COVID-19 pandemic. 

• Cross-sectional oral health status analyses in secondary education 

populations, including post-pandemic impacts.  
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E. Selected Publications & Projects 

• Septalita, A.; Kristi, M.Y. (2023). Overview of teledentistry literacy 

among dentists and dental students during the COVID-19 pandemic. 

JITEKGI Vol. 19(1): Good literacy levels reported (67.7% of dentists, 

93.2% of students)  

• Septalita, A.; co-authors (2025). Overview of Oral Health Status among 

High School Students Post-Covid-19 Pandemic (with Mutiara Rina 

Rahmawati Ruslan and Yufitri Mayasari) – cross-sectional study 

evaluating DMF-T index and calculus prevalence. 

• Septalita, A.; Danish Maretha (2021). Practices of oral hygiene and 

socio-economic factors: cross-sectional analysis. JITEKGI Vol. 17(2), 

pp. 77–83 

  

F. SKILLS AND EXPERTISE 

• Epidemiological Survey Design & Analysis: Competence in planning 

and interpreting DMFT, OHRQoL, and behavior-based surveys among 

youth populations. 

• Teledentistry Literacy Assessment: Skilled in measuring awareness 

and acceptance of remote dental consultation tools during emergency 

conditions such as the COVID-19 pandemic. 

• Scientific Writing & Peer Review: Editorial team member at JITEKGI, 

experienced in manuscript review and journal management processes. 

• Clinical Practice in Public Dental Health: Applies community 

dentistry principles in patient care at university-level RSGM clinic with 

emphasis on preventive education. 

• Community Outreach Collaboration: Engaged in multi-author 

research projects focusing on school-based oral health post-pandemic 

recovery and behaviour interventions. 

 

G. RESEARCH METRICS 

• Scopus / Pure: h-index 2 

• SINTA: Overall score 300; 3-year score 112; h-index 4 

 

H. COMMUNITY ENGAGEMENT & PROJECTS 

• Teledentistry literacy cross-sectional survey among faculty and dental 

students at Universitas Prof. Dr. Moestopo (Beragama) during 

COVID-19. 

• Participation in joint research assessing oral health status and DMF-T 

index among high school adolescents post-pandemic (Jakarta study). 
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• Oral hygiene practice study incorporating social determinants among 

secondary-aged students using JITEKGI-published data. 

 

I. TEACHING & ACADEMIC SERVICE 

• Lecturer in community and preventive dentistry courses, supervising 

student research and community fieldwork at Universitas Prof. Dr. 

Moestopo (Beragama). 

• Member of JITEKGI editorial board, engaged in peer review and content 

selection for national dental science publications. 

• Clinical educator and patient care provider at university dental hospital, 

integrating academic instruction with practitioner experience. 

 

J. CONTACT & INSTITUTIONAL PROFILE 

• Institutional Affiliation: Faculty of Dentistry, Universitas Prof. Dr. 

Moestopo (Beragama), Jakarta, Indonesia 

• Email: septalitaannisa@yahoo.com / septalitaannisa@gmail.com  

 

Profile Summary 

Drg. Annisa Septalita, M.Kes is a dedicated educator and researcher in dental 

public health. With specialization in adolescent oral health behavior, literacy 

assessment, and digital dentistry awareness, she effectively bridges clinical dental 

practice and academic research. Her role on the JITEKGI editorial board further 

reinforces her commitment to scientific communication, while her SINTA and 

Scopus credentials affirm her contribution to Indonesia’s dental research 

landscape. 
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              Curriculum Vitae: 

          DRG. MARTA JUSLILY, MBA, MKG 
 

 

A. Current Appointment 

• Lecturer, Department of Dental Public Health & Preventive Dentistry, 

Faculty of Dentistry, Universitas Trisakti, Jakarta, Indonesia 

• Former Director, Rumah Sakit Gigi dan Mulut Pendidikan Universitas 

Trisakti. 

B. Academic Qualifications 

• Master of Dental Public Health (M.K.G) – Universitas Trisakti – 2019  

• Master of Hospital Management (M.B.A.) - Institut Manajemen 

Prasetya Mulya, Jakarta, Indonesia – 1993  

• Doctor of Dental Surgery (DDS.), Universitas Trisakti, Jakarta – 1991 

 

C. Professional Summary 

Drg. Marta Juslily combines clinical, academic, and administrative expertise in 

dental public health. Serving as an Assistant Expert Lecturer at Universitas 

Trisakti’s Department of Public Dental Health, she previously assumed leadership 

as director of the university dental hospital (RSGM-P Usakti). Her academic 

portfolio includes hospital management, community oral health education, and 

infection prevention training for dental students and healthcare cadres. 

 

D. Research Interests 

• Infection prevention and control (IPC) behaviors among dental students 

during the COVID-19 pandemic. 

• Public oral health promotion, particularly community outreach via 

mobile dental units. 

• Interprofessional education in public and hospital dental settings. 
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E. Selected Publications & Projects 

• JWM Lumbantoruan & Marta Juslily (2024). Knowledge and Attitudes 

of Dental Students Toward IPC During COVID-19. e-GiGi Journal; 

64.2% had good IPC knowledge. 

• Lead Coordinator, Community outreach program with mobile dental 

units (Carrefour Cempaka Putih, Depok, Kemang) involving oral health 

education and screening in early 2018. 

• Oversaw mobile unit education in collaboration with PT Unilever and 

local schools (2018) targeting preventive oral health behavior via cross-

sector community engagement. 

 

F. Research Metrics 

• SINTA: Overall score 30; 3-year score 18, h-index GScholar: 1  

 

G. Community Engagement & Projects 

• Directed multiple mobile clinic-based outreach and education initiatives 

(e.g. Depok, Cempaka Putih, Kemang; with PT Unilever and Carrefour 

partnerships) aimed at promoting oral hygiene and vaccination awareness 

among underprivileged urban populations. 

• Led educational training sessions at Puskesmas Palmerah on COVID-19 

vaccination, dengue prevention, and oral health for health cadres in 

Jakarta Barat (2024). 

 

H. Teaching & Academic Service 

• Lecturer in Department of Community and Preventive Dentistry, 

Universitas Trisakti, delivering courses on oral health promotion, IPC, 

and hospital dentistry. 

• Former Director of RSGM-P Usakti, overseeing integration between 

academic and clinical services at the dental teaching hospital. 

• Engaged in internal faculty training initiatives and community education 

design, especially in cross-disciplinary preventive health modules. 

 

I. Skills & Expertise 

• Infection Prevention & Control Training: Designed and delivered 

training for dental students related to COVID-19 IPC protocols; 

conducted cross-sectional IPC awareness surveys among clinical 

students. 

• Community Engagement through Mobile Dental Units: Orchestrated 

outreach initiatives through mobile dental clinics partnering with 
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Carrefour, PT Unilever, and educational institutions for preventive dental 

services. 

• Hospital Management Leadership: Demonstrated administrative 

capability as RSGM-P Director, overseeing service quality and medical 

support infrastructure at Usakti dental hospital. 

• Interprofessional Collaboration: Collaborated across sectors (public 

health, corporate, educational) for community-based oral health 

interventions 

 

J. Contact & Profiles 

• Institutional email: marta@trisakti.ac.id 

 

Profile Summary 

Drg. Marta Juslily, M.B.A., M.K.G is a skilled dental academic and former 

hospital administrator with a strong focus on public oral health, infection training, 

and community service delivery via mobile dental units. As an Expert Lecturer at 

Universitas Trisakti, she integrates clinical practice, preventive dentistry 

education, and civic engagement, demonstrating a multi-faceted commitment to 

improvement of oral health infrastructure and outreach in Jakarta and beyond. 
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Curriculum Vitae: 

DR. DRG. IWANY AMALLIAH 

BADRUDDIN, M.EPID. PHD., FISDPH., 

FISPD. 
 

A. Current Appointment 

• Senior Lecturer and Researcher, Department of Dental Public Health 

& Preventive Dentistry, Faculty of Dentistry, Universitas Indonesia, 

Jakarta, Indonesia. 

 

B. Academic Qualifications 

• Doctor of Dental Surgery (DDS / drg)., Faculty of Dentistry, 

Universitas Indonesia 

• Master of Epidemiology, (M.Epid), Faculty of Public Health, 

Universitas Indonesia 

• Ph.D., with a focus on early childhood caries epidemiology, 

Universitas Indonesia 

• Fellow, International Society of Dental Public Health (FISDPH) and 

International Society of Public Dental Health (FISPD) 

 

C. Professional Summary 

An accomplished dentist-scientist with advanced epidemiological training, Dr. 

Badruddin leads national-level research on risk factors of dental caries, oral health 

behaviour in early childhood, and the intersection between socioeconomic status 

and oral health outcomes. She is instrumental in translating empirical findings into 

community-level interventions and evidence-based policy.  

 

D. Research Interests 

• Epidemiology of early childhood caries and oral hygiene determinants 

• Nutritional status and its role in deciduous teeth health 

• Oral health-related quality of life (OHRQoL) in preschool children  

• Scoping reviews on theoretical frameworks such as COM-B model in 

dental behavior change 

• Cross-disciplinary examinations of the link between dental caries and 

cardiovascular health 
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E. Selected Publications & Projects 

• Badruddin IA, et al. Dental anxiety among students in Indonesia: 

demographic, behavioural, social, and spiritual support determinants. 

BMC Oral Health (in press), expected Dec 2025  

• Setiawati F, Febrian AF, Khairinisa S, Darwita RR & Badruddin IA. 

Oral health-related quality of life associated with hygiene practices in 5-

year-old children. Pesquisa Brasileira em Odontopediatria e Clínica 

Integrada, Nov 2025  

• Ramadhani A, Bahar A, Novrinda H & Amalliah IA. Dental health 

education using COM-B approach: a scoping review of behavior 

outcomes. Stomatognatic Journal, 21(2):150–157, Nov 2024  

• Badruddin IA collaborated on Scoping review: association between 

dental caries and cardiovascular disease, accepted/in press in European 

Journal of General Dentistry, 2024  

• Werdiningsih M, Adiatman M & Badruddin IA. Barriers perceived by 

dentists in providing oral health care to the elderly: a narrative review, 

B-Dent Journal, 2022  

  

F. Skills and Expertise 

• Epidemiological Survey Design & Data Analysis: Skilled in utilizing 

Riskesdas datasets and cross-sectional methodology to quantify oral 

disease prevalence and risk associations. 

• Infection Control & Scoping Review Synthesis: Conducted literature 

syntheses on COVID-19 mitigation strategies in high-risk dental surgery 

contexts. 

• Community Health Education Evaluation: Experienced in assessing 

knowledge levels among community health volunteers (Posyandu 

cadres) and designing targeted educational materials. 

• Oral Health Risk Communication: Author of narrative monographs and 

local books aimed at informing public policy and community outreach. 

• Academic Writing & Editorial Collaboration: Corresponding author on 

multiple peer-reviewed articles; adept at framing public health findings 

observantly for national dissemination. 

 

G. Research Metrics 

• Scopus / Pure: h-index 4 (based on 13 articles); g-index 1 

• SINTA: Overall score 349; 3-year score 37; h-index 7  
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H. Community Engagement & Projects 

• Principal Investigator, “Risk Factors for Dental Caries in Indonesia” 

project (Riskesdas-based analysis), funded by Universitas Indonesia 

(2022) 

• Coordination of school-based screening and CBDE programmes during 

COVID-19 in East Jakarta, focusing on fluoride varnish and digital oral 

health promotion platforms  

• Collaboration on ongoing scoping review initiatives addressing 

communication models and dental anxiety in youth and practitioner 

behaviour patterns 

 

I. Teaching & Academic Service 

• Advanced epidemiological design (cross-sectional, behavioral 

modelling), data analytics for large national datasets (Riskesdas), 

community-based oral health programming, integration of COM-B 

behavior frameworks, scoping and narrative review methods, 

pedagogical translation of research findings to policy. 

 

J. Contact & Institutional Profile 

• Institutional Affiliation: Faculty of Dentistry, Department of Dental 

Public Health & Preventive Dentistry, Universitas Indonesia, Jakarta, 

Indonesia 

• Email: iwany@ui.ac.id 

 

Profile Summary 

A globally networked dental public health academic, Dr. Iwany Amalliah 

Badruddin exemplifies the integration of advanced epidemiology, community-

based education, and public policy research. Her robust profile, characterized by 

high citation impact and interdisciplinary collaboration advances preventive 

dentistry within national and international oral health contexts. 
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Curriculum Vitae: 

DRG. TIARMA TALENTA THERESIA, 

M.EPID 

 

A. Current Appointment 

• Lecturer, Department of Dental Public Health & Preventive Dentistry, 

Faculty of Dentistry, Universitas Trisakti, Jakarta, Indonesia. 

• Corresponding Author, multiple peer-reviewed studies on dental 

epidemiology and community dentistry.  

 

B. Academic Qualifications 

• Master of Epidemiology (M.Epid), Faculty of Public Health, 

Universitas Indonesia. 

• Doctor of Dental Surgery (DDS.), Faculty of Dentistry, Universitas 

Trisakti 

 

C. Professional Summary 

Drg. Tiarma Talenta Theresia is an emerging dental public health academic based 

at Universitas Trisakti, where she contributes to epidemiological research and 

preventive dentistry education. As corresponding author on national observational 

studies and scoping reviews, she demonstrates proficiency in translating public 

health survey data into evidence-informed insights, particularly regarding risk 

factors and disease prevalence for caries and periodontal disease in adult and 

pediatric populations.  

 

D. Research Interests 

• Epidemiology of dental caries and periodontal disease in Indonesian 

adult and childhood populations. 

• Community-based oral health surveillance using Riskesdas data. 

• Infection control measures in oral and maxillofacial surgical settings 

during COVID-19. 

• Health education outcomes among community cadres and 

schoolchildren.  
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E. Selected Publications & Projects 

• Kristanto, C.V. & Theresia, T. T. (2025). Dental caries risk factors in 

West Jakarta primary students: a cross-sectional study. Dental Journal, 

58(3): 280–288. Key risk factors: infrequent brushing, biscuit 

consumption, and dentist avoidance.  

• Theresia, T. T., & Kristanto, C.V. (2023). Prevalence and potential risk 

factors for periodontal disease among adults aged 35–54 in Banten. 

Majalah Kedokteran Gigi Indonesia. 

• Theresia, T. T. et al. (2024). Scoping review of infection control 

management in oral and maxillofacial surgery during COVID-19 

pandemic. Jurnal Kesehatan Tambusai, Vol 5(1). 

• Theresia, T. T. et al. (2024). Relationship between education level and 

oral health knowledge among Posyandu cadres in West Jakarta. The 

Indonesian Journal of Public Health, 19(3): 549–561. 

• Theresia, T. T. (2023). Scoping review on risk factors for periodontal 

disease among smokers. Institutional repository, Universitas Trisakti. 

• Theresia, T. T. (Year undisclosed). Bahaya Karies Gigi dan Penyakit 

Periodontal. Monograph/book compiling Riskesdas-based research on 

caries and periodontal risks. 

  

F. Skills and Expertise 

• Epidemiological Survey Design & Data Analysis: Skilled in utilizing 

Riskesdas datasets and cross-sectional methodology to quantify oral 

disease prevalence and risk associations. 

• Infection Control & Scoping Review Synthesis: Conducted literature 

syntheses on COVID-19 mitigation strategies in high-risk dental surgery 

contexts. 

• Community Health Education Evaluation: Experienced in assessing 

knowledge levels among community health volunteers (Posyandu 

cadres) and designing targeted educational materials. 

• Oral Health Risk Communication: Author of narrative monographs and 

local books aimed at informing public policy and community outreach. 

• Academic Writing & Editorial Collaboration: Corresponding author on 

multiple peer-reviewed articles; adept at framing public health findings 

observantly for national dissemination. 

 

G. Research Metrics 

• SINTA: h-Index Google Scholar 3  
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H. Community Engagement & Projects 

• Conducted evaluation of oral health knowledge among Posyandu cadres 

in West Jakarta (2023) with significant predictive findings based on 

education level. 

• Led cross-sectional studies assessing caries and periodontal risk in both 

adult and child community cohorts. 

• Contributed to a scoping review of infection control in dental surgery 

contexts during the COVID-19 pandemic, informing future safety 

protocols.  

 

I. Teaching & Academic Service 

• Delivers instruction on epidemiologic methods, community oral health 

assessment, and public health dentistry at Universitas Trisakti 

• Supervises undergraduate oral health research related to Riskesdas 

analyses and preventive dentistry 

• Engages in faculty collaboration on public health research and 

pedagogical improvement 

 J. Contact & Institutional Profile 

• Institutional Affiliation: Faculty of Dentistry, Department of Dental 

Public Health & Preventive Dentistry, Universitas Trisakti, Jakarta, 

Indonesia 

• Email: tiarma@trisakti.ac.id 

 

Profile Summary 

Drg. Tiarma Talenta Theresia, M.Kes is a proactive public dental health researcher 

and educator, specializing in epidemiological surveillance of oral disease and 

infection control strategy development. With several peer-reviewed contributions 

analyzing Riskesdas data and community oral health knowledge, her work 

integrates empirical rigor with public policy relevance. Based at Universitas 

Trisakti, she contributes meaningfully to academic training and national discourse 

on preventive dentistry standards in Indonesia. 
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Curriculum Vitae: 

DR. DRG. HELWIAH UMNIYATI, M.P.H 
 

A. Current Appointment 

• Lecturer and Public Health Practitioner, Department of Dental Public 

Health & Preventive Dentistry, Faculty of Dentistry, Universitas YARSI, 

Jakarta 

• Member, YARSI TB Care Initiative, contributing to tuberculosis 

education and prevention outreach. 

 

B. Academic Qualifications 

• Doctoral in Dental Science (DR. / Ph.D) , Faculty of Public Health, 

Universitas Indonesia (2009) 

• Master of Public Health (MPH) in International Health, School of 

Public Health, Tulane University, New Orleans, USA (1995). 

• Doctor of Dental Surgery (drg.), Universitas YARSI (1986)  

C. Professional Summary 

Dr. Drg. Helwiah Umniyati, M.P.H. is a lecturer in dental public health at 

Universitas YARSI, integrating clinical dentistry with community health 

education. She has contributed to peer-reviewed research on xerostomia and oral 

health quality of life in vulnerable populations, and actively participates in 

university-led TB care initiatives. Her scholarship reflects a blend of 

epidemiologic methods, community engagement, and preventive care protocols. 

 

D. Research Interests 

• Quality of life and xerostomia in people living with HIV in custodial 

settings. 

• Determinants of oral hygiene behavior, including floss usage and 

gingivitis among women and adolescents in Jakarta. 

• Community oral health promotion integrated with public health programs 

(e.g., TB education). 
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E. Selected Publications & Projects 

• Umniyati, H., Noviani, R.P., Masriadi. (2022). Relationship Between 

Xerostomia and Oral Health–Related Quality of Life in HIV-positive 

People in Prison. Journal of International Society of Preventive & 

Community Dentistry, 12(3), 360–364. Demonstrated xerostomia as a 

significant predictor of reduced quality of life (PR = 3.16). 

• Umniyati, H., et al. (Year unspecified). Factors Related to Dental Floss 

Use Among Jakarta Residents. Cross-sectional survey showing low 

frequency of regular flossing (< 40%) and associations with education 

and clinical behavior. 

• Umniyati, H. (Year unspecified). Gingivitis Prevalence and Risk Factors 

Among Pregnant Women. Padjadjaran Journal of Dental Researchers 

and Students, detailed associations between gingival health during 

pregnancy and systemic risk factors. 

• Umniyati, H. (Year unspecified). Periodontal Tissue Health in 

Adolescents Wearing Orthodontic Appliances. Study conducted under 

YARSI faculty supervision 

 

F. Skills and Expertise 

• Epidemiological Survey Design & Analysis: Conducting cross-sectional 

analytical studies on xerostomia, gingivitis, floss usage, and quality of 

life using validated questionnaires and prevalence ratio analysis. 

• Oral Health Impact Assessment: Application of OHIP-14 to evaluate 

quality-of-life outcomes in vulnerable groups such as HIV-positive 

incarcerated individuals. 

• Behavioral Determinants Research: Quantitative assessment of flossing 

habits, gingival inflammation, and health-seeking behaviors among 

community residents in Jakarta. 

• Public Health Integration: Participation in TB care initiatives and health 

education campaigns under the YARSI TB Care framework. 

• Academic Communication: Research dissemination through peer-

reviewed journals; engagement in university-level research discussions, 

including international visiting scholar events  

 

G. Research Metrics 

• SINTA: h-Index Google Scholar 9  

 

H. Community Engagement & Projects 

• Active faculty member in YARSI University’s TB Care outreach 

coordinating public health education and dental hygiene promotion 

among vulnerable communities. 

• Contributed to epidemiological studies focused on oral health risk 

behaviors and preventive practices in Jakarta settings. 
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I. Teaching & Academic Service 

• Delivers undergraduate and postgraduate lectures in dental public health, 

health risk survey methods, and health behavior change at Universitas 

YARSI. 

• Supervises student research on oral health quality of life, behavior change 

surveys, and preventive dentistry interventions. 

• Participates in interdisciplinary university committees fostering 

community health initiatives. 

 J. Contact & Institutional Profile 

• Institutional Affiliation: Faculty of Dentistry, Department of Dental 

Public Health & Preventive Dentistry, Universitas YARSI, Jakarta, 

Indonesia 

• Email: helwiah.umniyati@yarsi.ac.id 

 

Profile Summary 

Dr. Drg. Helwiah Umniyati, M.P.H. is an experienced educator and researcher at 

Universitas YARSI, concentrating on the intersection of oral epidemiology, 

behavioral health, and quality-of-life assessment among underserved populations. 

Her studies on xerostomia, gingivitis, and preventive behavior provide evidence-

based insights for public health intervention planning, while her involvement in 

TB Care demonstrates her commitment to integrating dental public health with 

broader community health initiatives. 

   



 

 Digital Dental Health Community Empowerment | 121  
 

 

 

 

 

 

 

 

Curriculum Vitae: 

DR. GILANG RASUNA SABDHO 

WENING, DRG., M.KES, FISDPH., FISPD 
 

A. Current Appointment 

• Lecturer, Department of Dental Public Health, Faculty of Dentistry, 

Universitas Airlangga, Surabaya, Indonesia  

• General Secretary of IPKESGIMI (Ikatan Peminatan Kesehatan Gigi 

Masyarakat Indonesia / Indonesian Fellowship of Community Dental 

Health) 

• Public Relations & Information Technology Team of the Indonesian 

Dentists Association (PDGI), Surabaya, Indonesia 

 

B. Academic Qualifications 

• Professional Scientific Book Editor. Professional Certification Institute 

for Professional Writers and Editors; National Professional Certification 

Agency (BNSP). Jakarta, 2025 

• Professional Scientific Book Writer. Professional Certification Institute 

for Professional Writers and Editors; National Professional Certification 

Agency (BNSP). Jakarta, 2025 

• Professional Scientific Article Writer. Professional Certification Institute 

for Professional Writers and Editors; National Professional Certification 

Agency (BNSP). Jakarta, 2025 

• Fellow of Indonesian Society of Preventive Dentistry (FISPD), 

IPKESGIMI (Ikatan Peminatan Kesehatan Gigi Masyarakat Indonesia / 

Indonesian Fellowship of Community Dental Health), 2022 

• Fellow of Indonesian Society of Dental Public Health (FISDPH), 

IPKESGIMI (Ikatan Peminatan Kesehatan Gigi Masyarakat Indonesia / 

Indonesian Fellowship of Community Dental Health), 2022 

• Professional Book Editor in Non-Fiction Book Writing. Professional 

Certification Institute for Professional Writers and Editors; National 

Professional Certification Agency (BNSP). Jakarta, 2021 

• Professional Book Writer in Non-Fiction Book Writing. Professional 

Certification Institute for Professional Writers and Editors; National 

Professional Certification Agency (BNSP). Jakarta, 2021 

• Doctoral in Dental Science (DR. / Ph.D) , Faculty of Dental Medicine, 

Universitas Airlangga (2018-2020) 
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• Master of Public Health (M.Kes / MPH), Faculty of Public Health, 

Majoring in Health Promotion & Behavioural Science, Universitas 

Airlangga (2013–2016)  

• Doctor of Dental Surgery (drg. / DDS), Faculty of Dental Medicine, 

Universitas Airlangga (2004–2010)  

 

C. Professional Summary 

Dr. Wening is a dental public health expert focusing on oral health promotion, 

dental health literacy, epidemiology, and behavioural interventions. Active in 

teaching, community programmes, and research, he examines determinants of 

dental caries and oral-systemic health in vulnerable populations.  

 

D. Research Interests 

• Dental Health Literacy 

• Dental public health & primary health care integration  

• Oral hygiene behaviour and empowerment strategies 

• Oral-systemic linkages: diabetes, hypertension, maternal-child health 

 

E. Selected Publications & Projects 

1. Evaluating instrument for assessing maternal need of dental health 

programme among Javanese and Madurese tribe — J Int Oral Health 

(Nov 2020)  

2. Improving School Health Literacy for Teachers-Students-Parents as 

Steps to Control COVID-19 Transmission — Indonesian J Dent Med 

(Dec 2021)  

3. Action Taken in Managing Dental Health of Children due to Mother’s 

Oral Health Literacy Level — Acta Medica Philippina (Dec 2019)  

 

F. Research Metrics 

• Scopus / Pure: h-index 5 (based on 22 articles)  

• SINTA: Overall score 766; 3-year score 110; h-index 5–7  

 

G. Community Engagement & Projects 

• Lead on Analysis of Maternal Dental and Oral Health Behavior and the 

Influence of Parental Nutritional Literacy on Children's Stunting & Jaw 

in Surabaya Research Initiatives 

 

H. Teaching & Academic Service 

• Lecturer in dental public health, community outreach, and behavioural 

health 

• Active contributor to national oral hygiene education programs and 

school-based initiatives 
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I. Skills & Expertise 

• Epidemiological survey design & analysis 

• Empowerment-based oral health promotion 

• Oral-systemic health interplay (diabetes, hypertension) 

• Maternal & child dental health literacy strategies 

 

J. Contact & Profiles 

• Institutional email: gilang-r-s-w@fkg.unair.ac.id 

 

Profile Summary 

Dr. Gilang Rasuna Sabdho Wening, drg., M.Kes, is a faculty member at 

Universitas Airlangga’s Department of Community Dental Health. With an MPH 

in health promotion and behavioural science and Doctoral expertise in Dental 

Science, especially in majoring of Dental Health Literacy, he leads research and 

educational efforts addressing oral health literacy, empowerment, and oral-

systemic linkages, particularly among mothers, school children, and patients with 

diabetes or hypertension. His work has generated actionable insights and 

contributed to national dental public policy. 
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