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Abstract

This study aimed to determine the effectiveness of Acceptance and Commitment
Therapy (ACT) in improving self-efficacyand treatment adherence among patients
undergoing fixed orthodontic treatment. This randomized controlled study employed
a pretest—posttest design with a two-month follow-up. The study population consisted
of patients aged 18—-25years undergoing fixed orthodontic treatment at Isfahan Dental
School and its affiliated clinics in 2026. Forty eligible patients were purposively
recruited and randomly allocated to an ACT group and a control group, with 20
participants in each group. Data were collected using the Sherer General Self-
Efficacy Scale and the Tervonen Orthodontic Treatment Adherence Measure. In
addition to standard orthodontic education, the experimental group received eight
weekly 90-minute ACT sessions, whereas the control group received standard
orthodontic education only. Outcomes were assessed at baseline, immediately after
the intervention, and at the two-monthfollow-up. Data were analyzed using repeated-
measures analysis of variance and Bonferroni post hoc comparisons in SPSS version
26. Repeated-measures ANOVA demonstrated a significant Time x Group
interaction for self-efficacy (F=141.98, p<.001, partial n?>=.789), together with a
significant between-group effect (F=12.90, p=.001, partial n>=.253). A significant
Time x Group interaction was also observed for treatment adherence (F=132.11,
p<.001, partial n>=.777), and the between-group effect was significant (F=29.37,
p<.001, partial n*=.436). Bonferroni comparisons revealed significant between-group
differences in self-efficacy at posttest and follow-up (both p<.001), whereas the
baseline difference was nonsignificant (p=.811). Likewise, significant between-group
differencesin treatment adherence were found at both posttest and follow-up (both
p<.001), demonstrating that the intervention effects were maintained over the two-
month follow-up period. ACT appears to be an effective psychological adjunct to
standard fixed orthodontic care for enhancing patients’ self-efficacy and treatment
adherence, with beneficial effects persisting for at least two months following
treatment completion.

Keywords: Acceptance and Commitment Therapy; Self-Efficacy; Treatment
Adherence; Fixed Orthodontics; Health Psychology.
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EXTENDED ABSTRACT

Introduction

Fixed orthodontic treatment is one of the most commonly used approaches for correcting dental malalignment
and unfavorable maxillofacial relationships and can contribute not only to functional improvement but also to
dental aesthetics, self-perception, and psychosocial well-being. Nevertheless, the effectiveness of orthodontic
treatment depends on more than the technical expertise of the orthodontist. Patients are required to maintain a
range of health-related behaviors over a relatively long period, including adequate oral hygiene, regular
attendance at follow-up appointments, protection of brackets and archwires, adherence to dietary
recommendations, and compliance with treatment instructions. Consequently, patient adherence is regarded as
a central determinant of successful orthodontic outcomes. Evidence indicates that inadequate adherence may
contribute to plaque accumulation, gingival infllmmation, appliance damage, prolonged treatment, and
compromised therapeutic outcomes (van der Bie et al., 2024). Moreover, patients frequently seek orthodontic
treatment because of concerns about dental appearance, and dental aesthetics may be associated with self-
esteem and broader psychosocial experiences during treatment (Bahar et al., 2024).

Treatment adherence in orthodontics is a multidimensional construct encompassing oral hygiene behaviors,
attendance at scheduled appointments, appropriate use and maintenance of orthodontic appliances, and
cooperation with professional recommendations. The development of specific instruments for assessing
orthodontic compliance reflects the clinical importance of this construct (Tervonen et al., 2011). Objective
monitoring studies have further shown that actual patient behavior may differ from prescribed or self-reported
behavior, emphasizing the complexity of sustained adherence (D’Anto et al., 2021). Similarly, systematic
evidence concerning removable appliances and retainers suggests that adherence remains a significant
challenge in orthodontic care (Al-Moghrabi et al., 2022). Psychological variables may therefore be
particularly important in explaining why some patients consistently follow treatment recommendations while
others do not. Previous research has demonstrated relationships between orthodontic compliance,
psychological factors, and locus of control (Aljabaa et al., 2020), while structural modeling studies have also
highlighted the contribution of psychological determinants to adherence among orthodontic patients (Holman
et al., 2023).

One psychological construct that may be especially relevant to sustained treatment behavior is self-efficacy.
Bandura defined self-efficacy as an individual’s belief in his or her capability to organize and execute the
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actions required to achieve desired outcomes (Bandura, 1977). Such beliefs affect behavioral choices, effort,
persistence, and responses to difficulty. In fixed orthodontic treatment, patients must repeatedly perform
behaviors that may be demanding, uncomfortable, or inconvenient. Stronger self-efficacy may therefore
increase persistence in oral hygiene, dietary regulation, appointment attendance, and management of treatment-
related discomfort. Meta-analytic evidence has confirmed the importance of self-efficacy for health behaviors
and health-related outcomes (Sheeran et al., 2020).

Acceptance and Commitment Therapy (ACT) offers a potentially useful framework for strengthening both
self-efficacy and adherence. ACT is a contextual behavioral approach aimed primarily at increasing
psychological flexibility through acceptance, cognitive defusion, present-moment awareness, self-as-context,
values clarification, and committed action (Hayes & Hofmann, 2023). Instead of attempting to eliminate
unpleasant thoughts, emotions, or bodily sensations, patients learn to change their relationship with these
experiences and continue value-consistent behavior despite discomfort. This framework may be particularly
applicable to orthodontic treatment, in which patients may experience pain, frustration, dissatisfaction with
appearance, treatment fatigue, and restrictions over prolonged periods.

Evidence from health-related populations suggests that ACT can promote adaptive behavior and perceived
competence. ACT has been associated with improvements in treatment adherence and self-efficacy in patients
with chronic conditions (Oraki et al., 2021), improved physical activity under difficult circumstances (Berger
et al., 2021), and enhanced self-efficacy across different clinical and psychosocial populations (Hassami et
al., 2025; Hesami et al., 2025; Jalilian et al., 2025; Parsa et al., 2025). A recent randomized controlled trial
also demonstrated the usefulness of an ACT-based intervention in improving parental self-efficacy among
caregivers of children with autism spectrum disorder (Li & Chien, 2026). Within oral health, ACT principles
have previously been incorporated into behavioral interventions designed to improve dental health behaviors
(Werner, 2020). In parallel, behavioral and technology-assisted interventions, including smartphone-based
programs, have shown that orthodontic adherence is modifiable through structured intervention (Li et al.,
2022; Zhang et al., 2022). However, direct evidence regarding the effect of ACT on both self-efficacy and
treatment adherence among patients receiving fixed orthodontic treatment remains limited. Therefore, the
present study aimed to determine the effectiveness of Acceptance and Commitment Therapy on self-efficacy
and treatment adherence in patients undergoing fixed orthodontic treatment.

Methods and Materials

This applied study employed a pretest—posttest randomized controlled design with a two-month follow-up.
The statistical population consisted of patients aged 18-25 years undergoing fixed orthodontic treatment who
attended Isfahan Dental School and its affiliated clinics in 2026. Following coordination with orthodontic
specialists, eligible patients were screened according to the study criteria. Forty participants were purposively
selected and randomly assigned to an experimental group and a control group, with 20 patients in each group.
Inclusion criteria were age between 18 and 25 years, at least six months having elapsed since the initiation of
fixed orthodontic treatment, use of a similar type of orthodontic appliance, and receipt of treatment under the
supervision of the same clinician. Exclusion criteria included acute psychological problems, multiple active
dental caries, severe gingival infllammation, and prolonged failure to attend treatment appointments. Outcomes
were evaluated at pretest, immediately after completion of the intervention, and at a two-month follow-up.
Self-efficacy was assessed using the Sherer General Self-Efficacy Scale. The general self-efficacy component
contains 17 items rated on a five-point Likert scale, with higher scores representing greater perceived self-
efficacy. The internal consistency coefficient obtained for the scale in the present sample was .83. Treatment
adherence was assessed using the 15-item Orthodontic Treatment Adherence Measure. Items are rated on a
five-point scale ranging from 1 to 5, producing total scores between 15 and 75, with higher scores indicating
stronger treatment adherence. The instrument evaluates several dimensions of orthodontic cooperation,
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including compliance with mechanical instructions, care of orthodontic appliances and dietary
recommendations, oral hygiene, adherence to appointment schedules, and treatment-related attitudes and
interactions. Cronbach’s alpha for this instrument in the present study was .85.

The experimental group received eight weekly 90-minute ACT sessions in addition to standard orthodontic
education, whereas the control group received standard orthodontic education only. The intervention covered
the six principal ACT processes and adapted them to problems commonly experienced during orthodontic
treatment. Sessions addressed creative hopelessness and the costs of experiential control, acceptance of
unpleasant emotions and treatment-related discomfort, cognitive defusion from negative thoughts concerning
pain and appearance, present-moment awareness and mindful oral care, clarification of personal values related
to health and appearance, translation of values into specific behavioral goals, strengthening committed action
and self-efficacy, integration of ACT skills, and relapse prevention. Both groups continued to receive routine
education regarding oral hygiene, dietary recommendations, and regular orthodontic attendance. The outcome
assessor was unaware of group assignment.

Data were analyzed using SPSS version 26. Descriptive statistics included means and standard deviations.
Repeated-measures analysis of variance was used to evaluate changes across time and differences between
groups, and Bonferroni post hoc comparisons were used to locate significant differences. Assumptions
concerning normality, homogeneity of variances, equality of variance—covariance matrices, and sphericity
were assessed. Greenhouse—Geisser correction was applied when the sphericity assumption was violated.
Statistical significance was set at .05.

Findings

Descriptive findings demonstrated substantial improvement in both study outcomes in the ACT group. Mean
self-efficacy increased from 35.70 + 6.14 at pretest to 46.40 + 6.06 at posttest and 47.25 + 6.30 at follow-up.
In the control group, corresponding means were 36.20 + 5.69, 36.60 + 5.73, and 36.85 + 7.93. Treatment
adherence in the experimental group increased from 28.05 + 6.03 at baseline to 39.50 + 6.99 at posttest and
41.05 +6.94 at follow-up, whereas the control group showed only limited changes, from 23.40 £ 3.37 at pretest
to 25.35 + 5.07 at posttest and 25.85 + 4.80 at follow-up.

The assumptions of normality and homogeneity of variances were satisfied for both outcome variables, and
Box’s test was nonsignificant, supporting equality of the variance—covariance matrices. Mauchly’s test was
significant for both self-efficacy and treatment adherence, indicating violation of the sphericity assumption;
consequently, Greenhouse—Geisser-adjusted results were used.

For self-efficacy, the main effect of time was statistically significant, F=172.39, p<.001, partial n?>=.819. More
importantly, the Time X Group interaction was significant, F=141.98, p<.001, partial n?>=.789, demonstrating
that the pattern of change across the three measurement occasions differed significantly between the ACT and
control groups. The between-group effect was also significant, F=12.90, p=.001, partial 1>=.253. Bonferroni
comparisons showed no significant difference between the two groups at pretest (mean difference=-0.45,
p=.811), whereas the groups differed significantly at posttest (mean difference=9.80, p<.001) and follow-up
(mean difference=10.40, p<.001).

A similar pattern emerged for treatment adherence. The main effect of time was significant, F=96.10, p<.001,
partial ©?>=.717. The Time x Group interaction was also statistically significant, F=132.11, p<.001, partial
n*=.777, indicating substantially different trajectories of adherence between the two groups. The between-
group effect was significant, F=29.37, p<.001, partial n>=.436. Post hoc comparisons indicated significant
between-group differences at posttest (reported absolute mean difference=18.80, p<.001) and follow-up
(reported absolute mean difference=21.15, p<.001). Overall, the results indicated that improvements in both
self-efficacy and treatment adherence were maintained during the two-month follow-up period.

Discussion and Conclusion
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The findings demonstrated that Acceptance and Commitment Therapy was effective in improving both self -
efficacy and treatment adherence among patients undergoing fixed orthodontic treatment. The large Time X
Group effect sizes for both outcomes indicate that the observed changes were not limited to minor statistical
fluctuations but represented substantial differences in the trajectories of the experimental and control groups.
The maintenance of these gains at the two-month follow-up further suggests that the intervention produced
effects that extended beyond the immediate treatment period.

The improvement in self-efficacy can be explained by several mechanisms embedded within ACT. Patients
undergoing fixed orthodontic treatment routinely experience discomfort, inconvenience, treatment fatigue,
restrictions, and negative thoughts about pain, appearance, or the duration of treatment. ACT does not require
such experiences to disappear before adaptive behavior can occur. Instead, acceptance and cognitive defusion
may allow patients to experience discomfort without automatically interpreting it as evidence that they are
unable to cope. Present-moment awareness can redirect attention from anticipated future difficulties toward
manageable behaviors that can be performed immediately. At the same time, committed action encourages
patients to translate personal values into small, achievable behavioral steps. Repeated successful completion
of these steps may strengthen perceptions of competence and control, thereby increasing self-efficacy.

The improvement in treatment adherence may likewise be understood through the value-oriented and
behavioral components of ACT. Orthodontic adherence depends on the repetition of relatively small behaviors
over an extended period, frequently in the absence of immediate reward. When oral hygiene, dietary restriction,
appliance care, and appointment attendance are experienced merely as externally imposed requirements,
motivation may decline over time. By contrast, clarifying the connection between these behaviors and
personally meaningful values such as health, appearance, confidence, and long-term well-being may transform
adherence into purposeful, self-directed action. Committed action can then support continuation of these
behaviors even when pain, fatigue, boredom, or inconvenience is present.

The sustained effects observed at follow-up are particularly relevant because successful orthodontic care
requires behavioral persistence rather than temporary behavioral change. ACT skills are designed for repeated
use outside treatment sessions, enabling patients to respond more adaptively to future barriers. The integration
of acceptance, mindfulness, defusion, values, and relapse-prevention planning may therefore have contributed
to the maintenance of treatment gains after the structured sessions ended.

In conclusion, Acceptance and Commitment Therapy appears to be an effective psychological adjunct to
standard fixed orthodontic care. The intervention significantly improved self-efficacy and treatment adherence,
and these improvements were maintained over a two-month follow-up period. Incorporating brief ACT-based
interventions into interdisciplinary orthodontic care may therefore be useful, particularly for patients who
demonstrate low self-efficacy, difficulty tolerating treatment-related discomfort, declining motivation, or
inadequate adherence to therapeutic recommendations.
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