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ABSTRACT

Adolescent adherence to orthodontic treatment is often suboptimal, leading to longer treatment times,
increased appliance failures, and poorer clinical outcomes. Compliance is influenced by developmental,
motivational, cognitive—emotional, and family—social factors. This narrative mini-review summarizes
recent evidence on psychological interventions designed to enhance adherence in children and
adolescents using fixed or removable orthodontic devices. A targeted literature search of PubMed,
Scopus, and Google Scholar was conducted to identify relevant studies published between 2010 and
2025. Studies related to adherence outcomes such as appliance wear time, oral hygiene, appointment
attendance, motivation, and self-efficacy, as well as concepts related to orthodontic adherence with
specific intervention strategies, including motivational interviewing (MI), cognitive behavioral therapy
(CBT), digital reminders or telemonitoring, and family or social support, are reviewed. MI and CBT
demonstrated promising improvements, strengthening intrinsic motivation, self-efficacy, and self-
regulation. Digital supports provided modest, scalable gains, though engagement often declined over
time, while family- and peer-focused interventions showed promise but remain under-evaluated. This
review highlights gaps in standardized adherence outcome measures and limited evidence for combined
or multi-tiered interventions. Its added value lies in synthesizing current psychological strategies,
identifying research gaps, and providing practical guidance for optimizing adolescent orthodontic
adherence. Overall, a stepped-care approach combining universal digital support with targeted
psychological interventions and structured family involvement appears most practical. Future research
should standardize outcome measures and evaluate combined, cost-effective strategies to optimize
adolescent orthodontic adherence.
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INTRODUCTION

Adolescent Orthodontic Treatment and the Role of Psychological Interventions

Adolescence represents a critical period for tooth development, during which many malocclusions first
become clinically apparent. It is estimated that 56% of children and adolescents worldwide have dental
irregularities requiring orthodontic treatment (Lombardo et al., 2020). Orthodontic treatment is typically
indicated to correct misalignments for improving occlusion, aesthetics, and oral function (Gavic et al.,
2024). However, due to ongoing psychological and physiological development, adolescents often
exhibit limited self-awareness and self-regulatory capacity, which can substantially reduce treatment
compliance and compromise clinical outcomes (Doughan et al., 2024). Nearly 50% of adolescents fail
to meet recommended wear-time guidelines, and in one study of fixed appliances, only 22.6% of patients
achieved full compliance with all six treatment criteria (van Doornik et al., 2025; Arponen et al., 2020).
Noncompliance contributes to prolonged treatment, reduced effectiveness, patient and clinician fatigue,

and additional financial burdens for families and healthcare systems (Religioni et al., 2025).

Multiple factors are associated with poor orthodontic adherence. Low motivation and unclear
understanding of treatment benefits can decrease compliance, while anxiety, low self-esteem, and pain
act as cognitive and emotional barriers (Xu et al., 2025). Several studies examine psychosocial
characteristics or body—image—related factors associated with orthodontic experiences, rather than
directly measuring adherence behaviors such as appliance wear time or appointment attendance. These
psychosocial variables are therefore interpreted as correlates that may influence adherence. Family and
peer support are critical, with evidence showing that positive parental involvement enhances adherence
(van der Bie et al., 2024). Practical challenges, including forgetfulness, discomfort, competing academic
or social demands, and inconsistent definitions of adherence, further complicate management (van der
Bie et al., 2024). Youth also associated with unhealthy dietary habits like frequent snacking (Chen et
al., 2021), which might lead to poor oral hygiene.

Given these challenges, psychological interventions provide a promising approach to improving
adherence by targeting motivation, beliefs, cognition, emotions, and social support. This mini-review
focuses on four categories of interventions in adolescent orthodontic care: motivational interviewing

(MI), cognitive behavioral therapy (CBT), digital and reminder-based strategies, and family- and social-
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based approaches. The aim is to summaries current evidence, highlight research gaps, and provide

guidance for future strategies to enhance treatment adherence and outcomes in adolescents.

METHODS

This mini-review was conducted as a narrative, non-systematic review of the literature to provide an
overview of psychological interventions aimed at improving orthodontic treatment adherence among
adolescents. A targeted search was performed using PubMed, Scopus, and Google Scholar to identify

relevant peer-reviewed articles published between January 2010 and January 2025.

EEINNE3

Search terms included combinations of keywords such as “orthodontic adherence,” “treatment

ERINNT3 EEINRT3 99 <

compliance,” “adolescents,” “motivational interviewing,” “cognitive behavioral therapy,” “digital

EEINT3

reminders,” “telemonitoring,” “family support,” and “psychological interventions.” Reference lists of

key articles and relevant reviews were also manually screened to identify additional studies.

Studies were included if they: (1) involved children or adolescents undergoing orthodontic treatment
with fixed or removable appliances; (2) examined psychological, behavioral, digital, or social
interventions related to treatment adherence (e.g., appliance wear, oral hygiene, appointment
attendance, motivation, or self-efficacy); and (3) were original research studies, systematic or narrative

reviews, or pilot/intervention studies published in English.

Studies focusing exclusively on adults, surgical orthodontics, or purely technical appliance-related
outcomes without a behavioral or psychological component were excluded. Due to the exploratory and
integrative nature of a mini-review, formal quality appraisal and meta-analysis were not undertaken.
Instead, evidence was synthesized narratively and grouped into thematic categories based on

intervention type.

RESULTS
Psychological Interventions to Improve Adolescent Orthodontic Adherence
Motivational Interviewing
Motivational interviewing (MI) is a client-centered counseling approach that aims to strengthen
personal motivation for change by resolving ambivalence (Miller & Moyers, 2017). The approach

emphasizes empathy, supportive relationships, eliciting “change talk,” and enhancing confidence. In

orthodontic care, MI can help adolescents recognize the relevance of compliance—such as wearing
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braces or retainers and maintaining oral hygiene—by connecting these behaviors to personal goals,
including improved aesthetics, peer acceptance, or shorter treatment duration. Adherence involves more
than simply following instructions; it requires internal motivation and belief, which MI directly
addresses. Its focus on autonomy, identity, intrinsic motivation, and peer influence aligns well with

adolescent developmental psychology (Wu et al., 2017).

Although large-scale randomized trials remain limited, emerging evidence supports the efficacy of this
approach. A recent randomized clinical trial of 45 patients using fixed appliances found that combining
MI with conventional oral hygiene instructions resulted in higher oral hygiene levels, measured by the
Simplified Oral Hygiene Index, at 3 and 6 months than conventional instructions alone (Adames-Vargas
et al., 2024). Additionally, MI has been reported to reduce dental plaque more effectively than other
motivational techniques in adolescents aged 10-12 years (Uguz et al., 2023). Systematic reviews
indicate that MI and other incentive-based strategies show potential to improve oral hygiene in
orthodontic patients, though effects are modest and results somewhat inconsistent (Rigau-Gay et al.,

2020).

Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) combines techniques such as identifying and modifying
dysfunctional cognitive, emotional, and behavioral patterns, coping skills training, self-monitoring, goal
setting, and behavioral practice (Fenn & Byrne, 2013). In orthodontics, CBT can target beliefs and
behaviors that interfere with adherence, such as discomfort with braces, fear of peer judgment, or
inconsistent oral hygiene. CBT encourages adolescents to set progressive goals, monitor compliance,

manage discomfort, and develop strategies to overcome social or practical barriers.

Adolescents often struggle with self-regulation, low self-efficacy, and short-term focus; CBT addresses
these difficulties by enhancing self-monitoring, problem-solving, and cognitive adjustment. However,
current evidence supporting the use of CBT in orthodontic care is largely indirect. Much of the available
literature focuses on improvements in pain management, psychological well-being, or general health
behaviors rather than on direct orthodontic adherence outcomes, such as appliance wear time or

appointment attendance.

While evidence specifically assessing CBT for adherence behaviors such as appliance wear or follow-
up attendance remains limited, preliminary studies support its potential. A randomized trial involving

approximately 70 orthodontic patients demonstrated that CBT, combined with psychological
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interventions, improved mental health, health behaviors, and treatment outcomes compared with
controls (Crerand et al., 2019). Additionally, CBT interventions for orthodontic pain have demonstrated
efficacy, suggesting an indirect benefit for adherence by reducing discomfort-related barriers.
Consequently, inferences regarding CBT’s effectiveness for orthodontic adherence are often
extrapolated from related behavioral outcomes, highlighting the need for well-designed, orthodontic-

specific randomized controlled trials.

Digital and Reminder-Based Interventions

Digital and reminder-based interventions leverage technology—such as smartphones, apps, SMS, social
media, wearable sensors, and image sharing—to prompt, monitor, and engage adolescents in adherence-
related behaviors. Common strategies include scheduled reminders to wear appliances, notifications for
oral hygiene, gamified feedback, peer interaction, and remote monitoring. Adolescents’ frequent use of
digital platforms makes these interventions highly appropriate, as they address forgetfulness, provide
accountability, and harness peer influence. Digital interventions also allow scalable, routine delivery

across populations.

Social media platforms, in particular, function as health communication tools, enabling peer support,
progress sharing, social reinforcement of positive behaviors, and improvement in quality of life
(Murugeshappa et al., 2025; Chen et al., 2023). Through features such as group chats, story sharing, and
gamified challenges, adolescents receive real-time feedback, peer encouragement, and modelling of
adherence behaviors. These social mechanisms not only promote oral hygiene and toothbrush use but
may also enhance adolescents’ quality of life by reducing anxiety, increasing motivation, and improving

self-efficacy (Murugeshappa et al., 2025).

Evidence suggests beneficial outcomes, though effect sizes are generally small. A systematic review
and meta-analysis reported that digital reminders significantly improved oral hygiene and appointment
adherence in orthodontic patients (Mohammed et al., 2019). A pilot study of adolescents aged 16—19
found that participation in a WhatsApp group featuring weekly bite selfies, rankings, and friendly
competition was associated with more consistent retainer use, follow-up attendance, and orthodontic
stability (Zotti et al., 2019). Systematic mapping reviews on digital interventions in orthodontics are

increasingly being published, highlighting the growing interest and potential of this approach.

Family and Social-Based Approaches
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Family and social-based interventions recognize that adolescent behavior is embedded within social
contexts, including parents or guardians, siblings, peers, schools, and broader social networks. These
approaches aim to enhance treatment adherence by increasing parental involvement and support,
promoting peer modelling, providing social reinforcement, facilitating effective family—clinician
communication, and creating social systems that encourage compliance. For example, parents can be
guided to provide reminders, supervise appliance use, reinforce positive behaviors, and offer praise.
Peer support groups may establish normative behaviors around appliance use, while school-based

programmes can incorporate incentives or recognition for adherence.

Despite adolescents' increasing autonomy, parents continue to exert significant influence on adolescents'
health behaviors. Emotional support, consistent reminders, and home supervision have been positively
associated with better oral hygiene and shorter orthodontic treatment durations (Tiwari et al., 2025).
Peer attitudes toward braces or retainers also impact motivation and adherence, with social

reinforcement and modelling serving as established determinants of behavior.

Although randomized controlled trials specifically targeting adherence are limited, observational
evidence supports the effectiveness of family and social interventions. Adolescents receiving greater
parental emotional support demonstrate shorter treatment durations and improved clinical outcomes
(Tiwari et al., 2025). Systematic reviews and overviews highlight family and social factors—including
parental support, communication, and socioeconomic context—as significant predictors of adherence
(Crerand et al., 2019). Peer-based digital interventions, such as WhatsApp groups featuring progress
sharing and social encouragement, further illustrate the potential of social mechanisms to improve

adherence (Zotti et al., 2019).

Opverall, family- and social-based strategies complement motivational, cognitive-behavioral, and digital
approaches by reinforcing behavioral expectations within the adolescent’s social environment, thereby
enhancing both short-term compliance and long-term treatment success. Table 1 summarizes various

psychological interventions to improve adolescent orthodontic adherence.
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Table 1: Summary of psychological interventions to improve adolescent orthodontic

adherence.
Intervention Objectives Limitations Advantages Reference &
Strength of
Evidence
Motivational Enhance - Requires clinician - Strengthens internal Adames-Vargas
Interviewing adolescents’ training and strong motivation and self- et al., 2024; Uguz
intrinsic communication skills | efficacy etal., 2023; Wu
motivation; - Time constraints - Improves patient— etal., 2017
resolve during routine visits clinician rapport (Moderate
ambivalence - Effectiveness may - Shown to significantly | evidence; small
toward vary due to improve oral hygiene RCTs focused on
orthodontic inconsistent delivery | adherence oral hygiene
behaviors (e.g., across practitioners outcomes)
appliance wear,
oral hygiene);
support
autonomy and
align personal
goals with
treatment
adherence.
Cognitive Modify - Requires qualified - Improves pain Yang & Li, 2023;
Behavioral maladaptive psychological tolerance and anxiety Gao et al., 2022;
Therapy thoughts and expertise management Crerand et al.,
emotional - Can be time- and - Enhances self- 2019 (Limited
responses; teach | resource-intensive regulation and evidence;
coping and self- - Limited resilience observational or
regulation skills | orthodontic-specific - Effective for mixed
to reduce RCTs adolescents with low psychological
anxiety, pain self-efficacy intervention
avoidance, and studies)
peer pressure
barriers.
Digital & Use smartphones, | - Engagement may - Cost-effective and Tan et al., 2024;
Reminder- apps, sensors, or | decline over time scalable Zotti et al., 2019;
Based social media to - Privacy and - Provides real-time Mohammed et al.,
Interventions | prompt and accessibility issues reminders and feedback | 2019 (Moderate
monitor - Limited - Appeals to tech- evidence;
adherence (e.g., personalization and oriented adolescents; systematic
wear time, emotional support improves appointment | reviews, meta-
hygiene attendance and hygiene | analyses, and
reminders, pilot
gamification). interventional
studies)
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Family and Enhance parental | - Effectiveness - Supports long-term Tiwari et al.,

Social-Based support, peer influenced by cultural | adherence via 2025; van der Bie

Approaches influence, and and socioeconomic emotional and et al., 2024;
clinician—family | context environmental Crerand et al.,
communication; | - Risk of parental reinforcement 2019 (Limited
encourage shared | overcontrol or - Promotes evidence; scoping
responsibility adolescent resistance | collaborative treatment | reviews and
and social - Limited environment observational
modelling. standardization in - Aligns with studies, few

clinical practice collectivist cultural intervention
values trials)
CONCLUSION

A review of the four main psychological interventions, such as motivational interviewing (MI),
cognitive behavioral therapy (CBT), digital and reminder-based tools, and family and social
interventions, reveals distinct patterns in efficacy and feasibility. MI and CBT appear promising for
improving motivational and self-regulatory aspects of orthodontic adherence; however, the current
evidence base remains limited, with many studies characterized by small sample sizes, short follow-up
periods, or a primary focus on oral hygiene rather than appliance wear time or appointment adherence.
In contrast, digital and reminder-based interventions, while generally less intensive, are cost-effective,
simple to implement, and align well with adolescents’ daily technology use, making them the most
widely employed in practice. Family and social interventions, although theoretically promising due to
their focus on influential social dynamics, currently lack consistent evidence from clinical trials and
remain underutilised. Overall, MI and CBT should be considered potentially beneficial rather than

definitively superior, whereas digital reminders are the most practical and scalable.

A multistage approach is recommended to optimize adolescent adherence. This could involve universal
digital reminders for all patients, early screening to identify those at risk of poor adherence, and targeted
MI or CBT for high-risk individuals. Incorporating structured family and peer involvement, such as
shared goal setting, parental support, and school-based reinforcement, may further enhance outcomes.
Additionally, training orthodontic personnel in motivational communication and integrating digital

monitoring systems into routine practice could improve intervention effectiveness.

However, comparisons across studies remain challenging due to substantial heterogeneity in how
orthodontic adherence is defined and measured, including variations
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