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ABSTRACT

This narrative review synthesizes the current evidence on the role of artificial intelligence monitoring tools and mobile
applications in orthodontics, focusing on oral health outcomes, behavioral changes, and clinical efficiency. A literature search
was performed in PubMed/MEDLINE, Scopus, and Google Scholar for articles published in English between 2016 and
2026. Following purposive selection, 17 articles were included in this synthesis. Digital health interventions consistently
improve patient compliance, including appointment attendance, appliance wear duration, and oral hygiene. Effectiveness
varied by intervention design, with multimedia and gamified approaches showing consistent benefits, whereas simple text
reminders produced mixed results. Al-powered platforms reduce the need for in-office visits while maintaining clinical
oversight, although the evidence certainty remains low. Important considerations include data privacy, digital equity, and
cost-effectiveness, which remain largely unaddressed in the literature. Digital health interventions, including mobile
applications and Al-powered monitoring platforms, show promise as supplementary tools for personalized orthodontic care,
with evidence of improvements in patient compliance and oral hygiene, although they are limited by study heterogeneity.
The effectiveness of these interventions appears to vary according to the intervention design and patient characteristics.
Future research should prioritize long-term randomized trials, platform comparisons, and cost-effectiveness analyses to guide
the clinical implementation of these technologies.
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1. Introduction

Orthodontic treatment is a long-term process during which patient cooperation plays a crucial role in
achieving successful outcomes. Clinical success depends on daily cooperation in wearing removable devices,
following dietary guidelines, and maintaining excellent oral hygiene to prevent demineralization, white spot
lesions, and gingival inflammation (Firth et al., 2019). In recent years, digital technologies have emerged as
promising tools for addressing compliance challenges in orthodontics. Al-powered remote monitoring
platforms enable clinicians to track treatment progress, assess oral hygiene, and send personalized notifications
to patients through smartphone applications, reducing the need for frequent in-office visits while improving
patient engagement (Snider et al., 2023). Teleorthodontics refers to a comprehensive concept that involves
providing orthodontic care, advice, or treatment remotely using information technology (Hansa et al., 2018).
It is a rapidly evolving field that expands orthodontic care beyond traditional clinical settings, significantly
improving patient accessibility (Srivastava et al., 2025). Beyond monitoring, Al has also been applied to other
areas of orthodontics, such as cephalometric analysis, extraction decision-making, and treatment outcome
prediction (Kazimierczak et al., 2024), although these applications fall outside the scope of the present review.
This narrative review aims to synthesize the current evidence on the role of Al monitoring tools and mobile
applications in orthodontics, focusing on oral health outcomes, behavioral changes, and clinical efficiency.

2. Materials and methods

A literature search was conducted in PubMed/MEDLINE, Scopus and Google Scholar databases. The
search was limited to articles published in English between 2016 and 2026. The search strategy combined
following terms: ("orthodontics" OR "orthodontic treatment") AND ("mobile applications" OR "smartphone"
OR "mHealth" OR "tele-orthodontics" OR "telemonitoring” OR “remote monitoring”) AND ("artificial
intelligence" OR "machine learning" OR "digital health") AND ("patient compliance" OR "adherence" OR
"oral hygiene" OR "treatment monitoring"). From the retrieved records, articles were selected based on their
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relevance to the review objectives and their contributions to the thematic synthesis. Priority was given to
studies that reported on digital health interventions - including mobile applications, Al-based monitoring
platforms, social media tools, or telemonitoring systems - used in orthodontic clinical settings, with measurable
outcomes related to patient compliance, oral hygiene, or clinical efficiency. Studies were excluded if they were
not published in English, were conference abstracts only, or did not report clinical or behavioral outcomes.
Following this purposive selection process, 17 articles were included in the thematic synthesis. Additional
references were cited in the Introduction and Discussion sections to provide background context and support
the interpretation of the findings. The included studies were organized thematically as follows: (1) digital
health interventions and patient compliance, (2) mobile phone communication and social media interventions,
and (3) artificial intelligence and personalized treatment monitoring.

3. Results

Digital Health Interventions and Patient Compliance

The literature reports consistent evidence supporting the effectiveness of digital health interventions in
orthodontics. Significant improvements in compliance were observed across various parameters, including an
increase in appointment attendance rates, a rise in the daily duration of appliance wear, and proportion of
patients completing prescribed exercises (Almoammar, 2024). These results were supported by systematic
review analysis. Choi et al. (2021) reported favorable outcomes in most of the studies they reviewed, while
Asarsa et al. (2025), in a systematic review covering seven randomized and controlled clinical trials involving
504 participants aged 10-36 years, demonstrated consistent improvements in oral hygiene indices and
compliance among patients who received digital interventions, regardless of age group. However, not all forms
of digital communication appear equally effective. In a randomized trial Al-Abdallah et al. (2021) compared
conventional instructions with two digital approaches: weekly short text messages and weekly emails with
links to educational content. Although the text-only reminders offered no measurable advantage over standard
care, the multimedia email group demonstrated a statistically significant decrease in appliance damage.
Interestingly, the authors also observed that sociodemographic characteristics, including patient sex, family
income level, and parents’ educational background, were linked to treatment cooperation.

Mobile Phone Communication and Social Media Interventions

Mobile phone communication has emerged as a frequent intervention approach in several studies.
Discepoli et al. (2021) analyzed randomized controlled trials and reported this strategy in five of the ten studies.
The findings identified mobile phone communication as an attractive alternative for engaging younger patients.
The study also highlighted the effectiveness of several other intervention methods, including motivational
interviewing, consistent reinforcement, and visual demonstration strategies.

The study conducted by Zotti et al. (2016) demonstrated the use of social platforms by adolescent
patients undergoing fixed orthodontic treatment. Eighty participants were randomly assigned to two groups.
Those in the intervention group participated in a WhatsApp-based competition that required them to submit
monthly selfies documenting their oral hygiene status. This intervention led to significantly lower Plaque Index
(PD) and Gingival Index (GI) scores than those in the control group. The researchers also noted a decreased
incidence of new white spot lesions and dental caries. In a following study, Zotti et al. (2019) extended this
approach to the retention phase, randomizing 60 post-orthodontic adolescents into a WhatsApp-supported
group and a control group over one year. Participants who engaged in weekly photographic submissions
through WhatsApp showed greater retention stability, and better follow-up attendance, though compliance in
the control group notably declined after eight months.

Farhadifard et al. (2020) conducted a randomized clinical trial with 120 orthodontic patients aged 15-
25 years to evaluate the Brush DJ smartphone application. Patients who used the app showed significant
improvements in both Plaque Index (PI) and Gingival Index (GI) scores over 12 weeks of follow-up, whereas
these indices worsened in the control group. Brushing frequency and duration were also positively correlated
with the app usage. Pubalan et al. (2024), in a single-blind RCT of 40 patients aged 13-25 years over 12 weeks,
reported that the WhatsApp reminder group showed significantly lower plaque scores than the control group.
Additionally, Balbaa et al. (2026), in an RCT of 60 patients aged 16-25 years followed for three months, found
that the WHO mOralHealth program delivered via 46 WhatsApp messages significantly improved both plaque
control and oral health literacy compared to standard instructions. Santos et al. (2021) randomized 44 patients
with fixed orthodontic appliances to investigate whether daily WhatsApp text messages could encourage
flossing. Patients who received daily messages showed significantly improved flossing habits, lower plaque
and gingival bleeding indices, and reduced halitosis compared with the control group that received no messages.
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Digital interventions consistently improved clinical parameters across studies, with reported reductions in
plaque index, gingival index, and incidence of new white spot lesions (Asarsa et al., 2025; Zotti et al., 2016).
Among the reviewed intervention types, gamified applications and telemonitoring platforms were associated
with consistent improvements in clinical parameters. Choi et al. (2021) identified additional therapeutic
benefits, such as reduced treatment duration and enhanced periodontal health among patients receiving mobile
healthcare interventions, further supporting the clinical value of digital orthodontic care.

Artificial Intelligence and Personalized Treatment Monitoring

Several studies have evaluated Al-powered platforms that deliver personalized feedback based on
individual patient behavioral data. Thurzo et al. (2021) evaluated the integration of personalized decision
algorithms into the stroJCHECK® mobile application in a cohort of 86 patients. By responding to observed
patient behavior patterns, these algorithms could adapt to individual patient needs and improve compliance
outcomes. While adding these smart features improved patient app interaction, treatment discipline, and
clinical tracking for most patients, it was more effective for female than for male patients, indicating potential
sex-specific differences in how patients respond to digital orthodontic tools. These gender-specific findings
are supported by Nair (2025), who tracked 55 patients (33 women, 22 men) using the same strojCHECK®
platform and observed that non-compliance declined significantly only among female participants and
remained unchanged among males.

Polizzi et al. (2025) conducted a scoping review on the use of artificial intelligence in remote orthodontic
care and found that Dental Monitoring™ is the most frequently used platform in current clinical practice. The
research showed important benefits, such as patients needing approximately 33% fewer office visits, while
clinicians could still track tooth movement using advanced technology. Patients also showed better oral care
and stayed more motivated and involved in their treatment. However, the review also noted important
limitations in current Al tools and emphasized that Al should support, not replace, clinical judgment. The visit-
reduction capability of Dental Monitoring™ was quantified in a systematic review and meta-analysis by Torres
et al. (2023). Pooling data from aligner-based studies, the authors found that patients using Dental
Monitoring™ required fewer face-to-face appointments than those receiving standard care. The time to initiate
treatment refinements was shorter in the monitored group. However, the authors cautioned that the overall
certainty of the evidence was very low and called for additional randomized trials, particularly for fixed
orthodontic treatment. Sosiawan et al. (2022), in a review of five studies on Dental Monitoring™, similarly
concluded that the platform can decrease the number of visits, enhance oral hygiene, and improve retention
stability. They also highlighted the importance of maintaining the doctor-patient relationship when care is
delivered remotely. Furthermore, Homsi et al. (2023) provided in vivo validation of the Al-driven tracking
algorithm, demonstrating that remotely reconstructed three-dimensional dental models showed no clinically
significant difference from those generated by intraoral scanning.

4. Discussion

The findings of this review indicate that digital health solutions and artificial intelligence represent
significant advancements in the management of orthodontic patients. Remote monitoring platforms, such as
Dental Monitoring™, effectively fill the gap between clinical visits by providing continuous oversight of
appliance wear and oral hygiene (Polizzi et al., 2025). Furthermore, Al-driven decision tree algorithms
facilitate the transition from passive reminders to smart coaching systems. By analyzing daily data, these
systems can detect individual behavioral patterns and offer tailored reinforcement strategies to improve health
outcomes.

Both Thurzo et al. (2021) and Nair (2025) noted that gender may influence patient responses to these
digital stimuli, with women showing more consistent improvement. However, both studies used the same
strojCHECK® platform, so it remains unclear whether this is a generalizable gender effect or a platform-
specific design feature: for instance, the app's interface and notification style may appeal differently across
genders.

Although gamified apps and social media competitions successfully engage younger patients and reduce
plaque buildup, maintaining long-term motivation remains a challenge. Evidence suggests that the efficacy of
digital interventions may decline over time, highlighting the need for structured and repeated reinforcement
(Discepoli et al., 2021). Zotti et al. (2019) observed that compliance in the control group began to decline,
whereas WhatsApp-engaged patients maintained their behavior more consistently, suggesting that sustained
social interaction may extend the motivational effect. Notably, Shim (2020) found no significant benefit of
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text message reminders in patients who already had good baseline oral hygiene, suggesting that the benefit of
digital interventions may depend on the patient's pre-treatment hygiene status.

Clinically, these technologies offer major practical benefits beyond mere compliance. The reported
reduction in in-office visits (Torres et al., 2023) optimizes the practice workflow without compromising
precision, as Al accurately tracks the tooth movement. However, current Al tools exhibit some variability in
decision-making and should be utilized as supportive tools rather than replacements for professional clinical
judgment (Polizzi et al., 2025).

Al monitoring platforms that capture intraoral images and track patient behavior raise important data
privacy issues. Few, if any, of the included studies explicitly addressed patient data security or compliance
with health data regulations, representing a gap in the current literature that warrants attention as these
technologies become more widely adopted.

Limitations

Several limitations should be acknowledged. There was considerable heterogeneity in the types of digital
interventions used, outcome measures reported, and populations studied, which limited direct comparisons
across studies. Furthermore, all reviewed interventions require smartphone access and reliable Internet
connectivity, raising concerns about digital equity. Patients from lower socioeconomic backgrounds may be
less likely to access these tools.

Although the reported reduction in in-office visits implies potential cost savings, cost-effectiveness was
not a primary focus in the reviewed studies, and formal analyses accounting for platform subscription fees and
clinician review time are lacking.

It is also important to consider that patients may improve their behavior simply because they are aware
of being monitored (the Hawthorne effect), and most of the included studies could not fully control this bias.
In studies where the control group received no digital contact at all, the observed difference may partially
reflect attention rather than the specific intervention content. Future trials should consider active control groups
that receive equivalent digital contact without specific intervention content.

Finally, the risk of publication bias should be acknowledged: studies reporting positive outcomes of
digital interventions may be more likely to be published, potentially inflating the apparent effectiveness
observed in this review. The purposive selection approach used in this narrative review means that relevant
studies may have been missed, and the findings should not be interpreted as a comprehensive synthesis of all
the available evidence.

Future research should address several key gaps: (1) conducting randomized trials with extended follow-
up periods to determine whether compliance improvements are sustained over time; (2) performing head-to-
head comparisons of various digital platforms; and (3) conducting cost-effectiveness analyses to guide clinical
decision making.

5. Conclusions

Digital health interventions, including mobile applications and Al-powered monitoring platforms, show
promise as supplementary tools for personalized orthodontic care, with evidence of improvements in patient
compliance and oral hygiene, although they are limited by study heterogeneity. The effectiveness of these
interventions appears to vary according to the intervention design and patient characteristics. Future research
should prioritize long-term randomized trials, platform comparisons, and cost-effectiveness analyses to guide
the clinical implementation of these technologies.
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