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Abstract

Background

Clear aligner therapy (CAT) has become an increasingly popular alternative to conventional
fixed orthodontic appliances due to its aesthetic appearance, enhanced comfort, and improved
convenience. In contemporary orthodontics, growing attention has been directed toward
patient-reported outcomes, including pain, discomfort, and oral health-related quality of life

(OHRQoL), as important indicators of treatment success.

Aim
The aim of this narrative review was to critically evaluate the available evidence regarding pain,

discomfort, and oral health-related quality of life in patients undergoing clear aligner therapy.

Material and methods
A comprehensive literature search was conducted using electronic databases, including

PubMed, Google Scholar, Scopus, and Web of Science. Studies evaluating patient-reported
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outcomes related to pain, discomfort, psychological factors, and OHRQoL in patients treated
with clear aligners were included. Prospective and retrospective clinical studies, as well as
randomized controlled trials, were analyzed qualitatively. Due to heterogeneity in study

designs, assessment methods, and outcome measures, a meta-analysis was not performed.

Results

The reviewed literature indicates that clear aligner therapy is associated with lower pain
intensity, decreased discomfort, and improved patient satisfaction compared with conventional
fixed orthodontic appliances. Pain and discomfort were found to be most pronounced during
the initial phase of treatment and generally declined rapidly over time. Clear aligners were also
associated with improved aesthetics, lower psychological burden, enhanced patient acceptance,
and more favorable OHRQoL outcomes. Although temporary disturbances in speech and eating
function were reported, these effects were generally mild and transient. However, interpretation
of the available evidence remains limited because of heterogeneity in study designs, outcome

measures, and assessment tools.
Conclusions

Clear aligner therapy represents a patient-centered orthodontic approach associated with
improved comfort and favorable patient-reported outcomes while maintaining functional
effectiveness. Nevertheless, further high-quality, standardized, and long-term studies are
required to strengthen the evidence base and better understand the broader impact of clear

aligner therapy on patient-centered orthodontic outcomes.

Key words: clear aligners, orthodontics, pain, discomfort, oral health-related quality of life,
OHRQOoL, patient-reported outcomes

1. Introduction:

The field of orthodontics has undergone significant changes in recent years, with clear aligner
therapy (CAT) emerging as a widely used alternative to conventional orthodontic treatments
(COT) for the correction of malocclusions and improvement of dental alignment [1]. Fixed
orthodontic appliances, such as brackets and archwires, have traditionally represented the
standard treatment approach; however, they are frequently associated with drawbacks including
soft tissue irritation, difficulties in maintaining oral hygiene, and pain following appliance

activation [2]. Orthodontic aligners offer several advantages, including enhanced aesthetics,



greater comfort, and improved convenience, making them particularly attractive for adult
patients seeking orthodontic care [3,4]. Oral health-related quality of life (OHRQoL) is a
multidimensional construct that evaluates how oral health influences an individual’s overall
well-being, including functional, psychological, and social domains. Clear aligner therapy has
been associated with improvements in OHRQoL, particularly through reductions in pain,
emotional distress, and functional impairments. These findings suggest that aligners represent
a valuable orthodontic modality for patients prioritizing both aesthetic outcomes and quality-
of-life benefits [3].

Evidence suggests that patients treated with clear aligners tend to report reduced pain and lower
anxiety compared to those undergoing treatment with fixed orthodontic appliances, which may
contribute to improved overall patient comfort [1]. Furthermore bracket-based treatment
adversely affected patients’ oral health—related quality of life one month after treatment
initiation [5]. Also clear aligner therapy has been linked to improved oral health-related quality
of life during orthodontic treatment compared with fixed appliances, especially in lower
psychological burden, and fewer social difficulties [2]. Therefore CAT is a contemporary
orthodontic approach that has become increasingly popular in recent years owing to its
convenience, enhanced comfort, and nearly imperceptible appearance [6]. Accordingly, the aim
of this study was to critically evaluate the available evidence on pain, discomfort, and oral

health-related quality of life in patients undergoing clear aligner therapy.
2. Material and methods

This review was conducted to evaluate the current evidence on pain, discomfort, and oral
health—related quality of life associated with clear aligner therapy. A comprehensive literature
search was performed using electronic databases, including PubMed, Google Scholar, Scopus,
and Web of Science, to identify relevant studies published from 2005. The search strategy
combined keywords and Medical Subject Headings (MeSH) such as “clear aligners,”

29 ¢¢

“orthodontic aligners,” “pain,” “discomfort,” and “oral health-related quality of life.”

Studies were included if they assessed patient-reported outcomes related to pain, discomfort, or
OHRQoL in individuals undergoing clear aligner therapy. Both prospective and retrospective
clinical studies, as well as randomized controlled trials, were considered. Articles not published
in English, conference abstracts, and studies lacking relevant outcome measures were excluded.

The selection process involved initial screening of titles and abstracts, followed by full-text



evaluation of potentially eligible studies. Data from the included studies were extracted and
qualitatively synthesized. Due to heterogeneity in study design, outcome measures, and

assessment tools, a meta-analysis was not performed.
3. Discussion

3.1. PAIN AND DISCOMFORT IN CLEAR ALIGNER THERAPY

3.1.1. Biological basis of orthodontic pain

Pain is frequently reported during orthodontic treatment and has a direct impact on patient
satisfaction [7]. Clear aligners are associated with a lower level of pain compared with fixed
orthodontic appliances [8]. Following the application of orthodontic forces to teeth, significant
biological responses are triggered in the surrounding paradental tissues, including both the
periodontal structures and the dental pulp [9, 10]. A cascade of self-limiting inflammatory
processes involving cellular, vascular, neural, and immunological components occurs in a
coordinated manner, leading to both orthodontic pain and tooth movement. These two
phenomena are closely interconnected biological events that share local inflammation as a
common underlying mechanism [11]. Local inflammatory mediators, such as prostaglandins
and bradykinin, stimulate sensory nerve endings, leading to the perception of pain [12, 13].
Therefore, orthodontic pain is primarily driven by inflammatory responses in the periodontal
tissues triggered by orthodontic forces. Orthodontic forces induce localized periodontal
ischemia, leading to acidosis and activation of acid-sensing ion channels (particularly ASIC3),
which initiate nociceptive signaling. This process triggers a cascade of neurogenic and
inflammatory mediators that amplify local inflammation and ultimately contribute to
orthodontic pain through a self-reinforcing feedback loop [11, 14].

3.1.2. Pain trajectory during aligner therapy

At the beginning, patients experienced low levels of discomfort, which were followed by a
moderate increase reaching a peak within the first or second day. Thereafter, discomfort
gradually declined throughout the remainder of the first week. By day 7, patients treated with
aligners reported minimal discomfort, consistently lower than the initial baseline levels.
Compared with fixed orthodontic appliances, aligners are associated with lower levels of

discomfort during the first week of treatment. Although baseline pain levels were similar,



patients treated with traditional appliances reported significantly greater discomfort between
days 2 and 7. Previous studies have also consistently shown reduced pain in aligner patients
compared with those treated with conventional fixed appliances [15-17]. Clear aligner
treatment (eg. Invisalign) is associated with lower pain levels compared with edgewise
appliances approximately three days after delivery or adjustment during the initial phase
(around five weeks) of treatment. Additionally patients reported less pain with aligner treatment

compared to the edgewise appliance by the end of treatment [18].

3.1.3. Determinants of pain perception

Reduced pain reported in patients undergoing clear aligner treatment (Invisalign) may be
attributed to the fact that removable appliances generate less tension, pressure, sensitivity, and
discomfort compared with fixed orthodontic appliances [7]. In most studies, no significant
differences in pain perception between males and females were observed during the early stages
of orthodontic treatment. Moreover, analyses stratified by sex were infrequently performed
[8,15]. Some authors have reported no differences in pain intensity related to patient age in
adult populations [16]. Reported causes of pain included gingival pressure, tongue irritation,
deformation of the aligner tray, as well as gingival swelling associated with third molars or
inadequate oral hygiene [19]. Rotation of teeth achieved with clear aligners is consistently
associated with unintended mechanical effects, mainly intrusion and tipping, while reduced
control of rotational movement is linked to increased intrusive displacement [20], which may
result in greater patient discomfort. Rotations of canines, premolars, and lateral incisors were

among the least predictable tooth movements [21].

3.1.4. Impact of Pain on Patient Compliance and Treatment Behavior

Pain adversely affects patient compliance, oral hygiene practices, and attendance at scheduled
appointments [15]. Clear aligners were associated with greater patient acceptance and
marginally improved compliance, although the difference did not reach statistical significance.
These results indicate that aligners may be a suitable option for patients who prioritize comfort
[22]. Higher compliance was observed in male patients compared with females, whereas no

significant association was found between patient age and compliance levels. Additionally,



treatment duration did not significantly influence patient compliance, with no differences
observed across varying treatment time periods [23].

3.2. PATIENT-REPORTED EXPERIENCE DURING CLEAR ALIGNER THERAPY

Recent studies indicate that patients treated with clear aligners (Invisalign) report high
satisfaction with aesthetic outcomes and demonstrate improvements in quality of life,
particularly in relation to smile appearance as well as chewing and eating functions assessed
after treatment [7, 24, 25].

3.2.1. Eating

Studies show that patients undergoing clear aligner therapy experienced fewer disturbances
during eating compared to those treated with fixed appliances [24, 26-28]. These patients were
less concerned about food trapping and staining of the appliance [19]. No significant differences
were observed between the two groups in terms of enjoyment of food or difficulties with
swallowing [27]. Additionally patients undergoing clear aligner therapy reported a decreased
tendency to snack, associated with the necessity of removing the appliance during eating [29].
One study evaluated chewing efficiency in patients wearing clear aligners compared with
conditions without aligners. The authors investigated whether the presence of aligners affects
masticatory function and comfort during eating. It was demonstrated that chewing efficiency
remained comparable in both conditions, while any reported discomfort was mild and well

tolerated by most participants [30].

3.2.2. Speech

Clear aligner therapy may alter tongue placement and airflow patterns, which can lead to
temporary speech articulation errors [31]. Although speech difficulties may be expected with
clear aligner therapy and are generally reported at a similar incidence to fixed appliances, some
evidence indicates that they may be perceived more frequently and with greater intensity during
aligner wear [32,33]. At the beginning of treatment, patients may notice subtle alterations in
speech, such as mild lisping or minor pronunciation changes as the tongue adapts to the
presence of aligners. However, these effects are typically short-lived and gradually resolve as

individuals become accustomed to wearing the appliance, with speech function generally
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recovering within a few weeks [32,34]. The time required for full adaptation varies
considerably, ranging from approximately one week to up to two months in some cases [31,32].
The phonemes most commonly affected were fricative sounds produced in the alveolar region
[35]. Reports indicate that several phonemes, including /ch/, /dz/, Ish/, If/, Is/, and /t/, may be
affected during orthodontic treatment, leading to changes in pronunciation and speech clarity
in conversation [34, 36]. Acoustic analysis showed that the /s/ phoneme was the most affected.
Clear aligners influenced speech during reading tasks, leading patients to reduce their speaking
rate in order to improve articulation [32]. Orthodontists should inform patients during treatment

planning that clear aligners may cause temporary speech changes [31].

3.2.3. Sleeping

Sleep has been a subject of considerable interest in multiple studies and scientific publications.
No significant differences in sleep quality were observed between patients treated with clear
aligners and those treated with fixed orthodontic appliances [37,38]. On the other hand, fixed
appliance therapy was associated with greater sleep difficulties compared to clear aligner
therapy [25]. However, further studies are necessary to better clarify and confirm the impact of

different orthodontic modalities on sleep quality.

3.2.4. Psychological factors

Clear aligners are a contemporary orthodontic modality that provide benefits including
enhanced comfort, superior aesthetics, and improved patient convenience. One study
demonstrated that patients treated with clear aligners reported significantly lower pain levels,
reduced anxiety, and better oral health-related quality of life compared with those treated with
fixed appliances. These findings suggest that clear aligner therapy may represent a more
comfortable and less stressful treatment option, particularly during the initial phase of
orthodontic treatment [28]. However a greater number of additional aligners required during
the refinement phase was associated with increased levels of patient anxiety [39].The
invisibility of aligners was identified as the primary factor motivating patients to choose this
treatment, with improved self-confidence being the main expectation. High satisfaction levels
were reported across several aspects of therapy, including dental and facial aesthetics, comfort,

and ease of maintaining oral hygiene [40]. It was found that minimal impact on social



interactions was experienced by patients treated with clear aligners and lingual appliances,
whereas restrictions in social interactions were reported by those undergoing fixed appliance
therapy [29]. Overall, psychological factors play a crucial role in shaping patient-reported

experience and perceived treatment outcomes during clear aligner therapy.

3.2.5. Satisfaction

Patients treated with clear aligners reported greater satisfaction with appliance aesthetics
compared to those with fixed appliances, while both groups were equally willing to recommend
their treatment and expressed no interest in alternative options [27,29,41]. Greater satisfaction
with clear aligner therapy was reported by 90.7% of patients who had previously undergone
treatment with fixed appliances. This finding was suggested to be associated with the lower

intensity and shorter duration of pain experienced with aligners [42].

3.2.6. Evaluation of patient-reported outcomes and OHRQoL

Various qualitative assessment tools were used to evaluate patient experiences during clear
aligner therapy. In contemporary orthodontics, growing emphasis has been placed on patient-
reported outcomes and oral health-related quality of life, reflecting a shift toward more patient-
centered approaches to treatment evaluation [39]. OHRQoL is considered a multidimensional
construct reflecting the functional, psychological, and social impact of oral health status [5].
The Oral Health Impact Profile-14 (OHIP-14) was the assessment tool most frequently applied
in the included studies. This questionnaire comprises 14 items designed to evaluate the
influence of treatment on oral health-related quality of life [43]. Although there is a lack of
standardization across studies regarding study design and reporting of OHIP-14 scores, which
limits comparability of findings and contributes to the overall low quality of evidence in this
field [44].

10



Abbreviation Full term

OHIP-14 Oral Health Impact Profile-14

VAS Visual Analogue Scale

OHRQoL Oral Health-Related Quality of Life

MPQ McGill Pain Questionnaire

STAI State-Trait Anxiety Inventory

PSQ Patient Satisfaction Questionnaire

ESS Epworth Sleepiness Scale

DIDL Dental Impacts on Daily Living Index

PSQI Pittsburgh Sleep Quality Index

SRAS Self-Rating Anxiety Scale

WHOQOL-BREF World Health Organization Quality of Life
— Brief Version

Table 1. Summary of instruments used for assessment of pain, psychological factors, and oral health-related quality of life in clear

aligner therapy studies
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4. Clinical Implications
4.1. Patient-centered orthodontics

Contemporary orthodontics is increasingly shifting towards a patient-centered approach, where
treatment success is no longer assessed solely on occlusal outcomes but also on patient-reported
experiences and quality-of-life measures. Clear aligner therapy is well aligned with this
paradigm, as it enables greater consideration of patient preferences, particularly regarding
aesthetics, comfort, and lifestyle compatibility. This review suggests that integrating patient-
reported outcomes such as pain, psychological well-being, and satisfaction into clinical

decision-making is essential for optimizing treatment acceptance and adherence.

4.2. Clinical relevance of findings

The available evidence suggests that clear aligner therapy is associated with reduced pain
intensity, improved aesthetic perception, and more favorable psychological outcomes compared
with fixed orthodontic appliances. These factors may contribute to improved treatment
acceptance and enhanced patient experience, with particular emphasis on initial stages of
orthodontic therapy. Although speech and eating functions may be temporarily affected, these
disturbances are generally mild and transient. Taken together, the clinical relevance of these
findings lies in the potential of clear aligners to enhance patient comfort without compromising

functional outcomes.
4.3. Treatment planning implications

This review highlights the significance of individualized treatment planning in orthodontics.
Clinicians should take into account patient-specific factors such as aesthetic expectations,
tolerance to pain, psychological profile, and anticipated compliance when choosing between
clear aligners and fixed appliances. Patients should be adequately informed about potential
short-term effects, including initial discomfort, transient speech alterations, and adaptation
periods. Proper patient education and expectation management may improve adherence and
reduce treatment-related anxiety, particularly during the early and refinement phases of therapy.

12



4.4. Limitations of evidence

Despite growing interest in patient-reported results in orthodontics, the current evidence base
is limited by considerable heterogeneity in study designs, outcome measures, and reporting
methods. Variability in assessment instruments, particularly for OHRQoL and pain evaluation,
limits direct comparison between studies. Additionally, many studies rely on subjective
measures and short follow-up periods, which may not fully capture long-term patient
experiences. The lack of standardized protocols for measuring patient-reported outcomes
further weakens the overall strength of the available evidence.

4.5. Future research directions

Future research should focus on the development of standardized and validated instruments for
assessing patient-reported outcomes in orthodontics to enhance comparability between studies.
Long-term studies with extended follow-up periods are needed to better evaluate the long-term
effect of clear aligner therapy on OHRQoL and psychological well-being. Additional studies
that focus on the refinement phase of treatment and its association with patient anxiety and
satisfaction are also warranted. Furthermore high-quality randomized controlled trials assessing
clear aligners versus fixed appliances across different OHRQoL domains would provide

stronger evidence to guide clinical decision-making.

5. Conclusion

Clear aligner therapy is associated with reduced pain intensity, decreased discomfort levels, and
more positive patient-reported outcomes compared with conventional fixed orthodontic
appliances. The available literature suggests that CAT has a positive effect on oral health-
related quality of life, particularly in psychological and aesthetic domains, while maintaining

comparable functional outcomes.
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Pain and discomfort are most prominent during the initial phase of treatment but generally
decrease rapidly, suggesting effective short-term adaptation. Furthermore, speech and eating
disturbances, when present, are usually mild and transient. Psychological factors such as
anxiety, satisfaction, and self-perceived aesthetics, are important in shaping the overall
treatment experience and may contribute to improved acceptance and adherence to aligner
therapy.

However, the interpretation of available evidence is constrained by substantial heterogeneity in
study designs, outcome measures, and assessment instruments, as well as a lack of standardized
protocols for assessing patient-reported outcomes. This limits direct comparison across studies
and reduces the overall strength of the conclusions.

In conclusion, clear aligner therapy represents a patient-centered orthodontic approach that
improves comfort and perceived treatment experience while maintaining functionality
effectiveness. Further high-quality, standardized, and long-term studies remain necessary to
strengthen the evidence base and better understand its broader impact on patient-centered

orthodontic outcomes.
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