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Abstract:

Orthodontic appliances influence patients’ oral functions, especially speech and mastication. Therefore, it is of interest to compare
speech and mastication difficulties among patients treated with clear aligners and conventional braces. One hundred participants
were assessed through a validated questionnaire and performance tests. Clear aligners showed fewer articulation and chewing
problems than fixed braces. The differences were statistically significant. Thus, we show clear aligners may provide improved
comfort and oral function during orthodontic treatment.

Keywords: Orthodontic appliances, clear aligners, mastication disorders, speech articulation, patient reported outcomes

Background: [21 No craniofacial deformity or systemic disease affecting
Orthodontic treatment corrects dental irregularities and muscle function
improves oral function. Fixed appliances such as metal or [3] Normal hearing and native fluency in English/Hindi

ceramic braces are traditionally used for controlled tooth
movement. Demand for aesthetic and comfortable alternatives  Data collection:
has led to clear thermoplastic aligners. These removable systems  Speech and mastication difficulties were evaluated using:

are popular due to discreet appearance and easier hygiene [1] Speech assessment: A standardized speech intelligibility
maintenance [1-3]. They also cause less treatment-related test with 50 phonetically balanced words scored by three
discomfort. However, functional effects of aligners remain under blinded evaluators.

investigation. Fixed appliances can interfere with speech due to [2] Masticatory performance: A color-changeable chewing
brackets and wires. Aligners may affect pronunciation of gum test quantifying color variation after 20 chewing
fricative and sibilant sounds [4]. Masticatory performance may strokes.

be reduced by occlusal interference or discomfort [5]. Several [3] Patient self-reported questionnaire: Visual analog scale
studies compared comfort, hygiene and aesthetics between (VAS, 0-10) assessing perceived difficulty in speech and
aligners and braces [6, 7]. Limited evidence exists on speech and chewing.

mastication efficiency [8-10]. These functions are closely related
to quality of life and treatment compliance. Therefore, it is of  Statistical analysis:
interest to compare speech and mastication difficulties between = Descriptive data were expressed as mean * SD. Intergroup

aligners and conventional braces. comparisons were performed using independent t-tests and Chi-
square tests. Significance was set at p < 0.05. Statistical analysis
Materials and Methods: was carried out using SPSS v26.

Study design and participants:

A cross-sectional comparative study was conducted on 100  Results:

orthodontic patients (aged 18-30 years) undergoing treatment for ~ Patients wearing clear aligners demonstrated better speech
at least 3 months at a university dental hospital. Participants intelligibility than those with fixed braces. They exhibited fewer

were divided equally into two groups: articulation errors during phonetic assessment. The mean
[1] Group A: Clear aligner users (n = 50) subjective speech difficulty score was lower in the aligner group.
[2] Group B: Conventional fixed braces users (n = 50) Detailed comparison of speech parameters is presented in Table
1. Aligner users showed significantly greater masticatory

Inclusion criteria: efficiency than brace users. They also reported less subjective
[1] Class I or mild Class Il malocclusion chewing difficulty. Fixed appliances limited occlusal contact
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during function and increased discomfort during mastication.
Comparative mastication outcomes are summarized in Table 2.
Statistical analysis confirmed that clear aligners outperformed
conventional braces in both speech clarity and chewing ability.

Table 1: Comparison of speech parameters between groups

©Biomedical Informatics (2026)

No gender-based differences were observed. The aligner group
adapted to articulation and mastication within two weeks, while
the brace group required more than four weeks for comparable
adaptation.

Parameter Clear Aligners (Mean + SD)  Conventional Braces (Mean + SD)  p Value
Speech intelligibility (%) 92.8+3.1 86.4+4.2 <0.001 *
Articulation errors (/s/, /f/, /t/, /d/) (n per 50 words) 1.2+0.8 35+1.1 <0.001 *
VAS speech difficulty (0-10) 23+15 48+19 <0.01 *
*Significant at p < 0.05
Table 2: Comparison of mastication parameters between groups
Parameter Clear Aligners (Mean * SD)  Conventional Braces (Mean + SD)  p Value
Chewing cycles to color change (n) 18.4+23 23129 <0.001 *
Masticatory efficiency (%) 825+5.8 732+6.1 <0.01*
VAS mastication difficulty (0-10) 26+14 51+2.0 <0.001 *
*Significant at p < 0.05
Discussion: References:
The findings highlight that clear aligners minimize speech and [1] Subbaraju K et al. ] Pharm Bioallied Sci. 2025 17:5457. [PMID:
masticatory difficulties compared to fixed appliances. These 40511205]
results align with earlier reports emphasizing patient comfort ~ [2] ~Alam MK et al. ] Pharm Bioallied Sci. 2024 16:53637. [PMID:
and functional ease with aligners [11-13]. Speech articulation 39926892]

depends on coordinated tongue-palate interaction. Fixed braces
alter palatal contour and lead to distortions in sibilant and
alveolar consonants [10]. Clear aligners are thin and smooth and
allow easier neuromuscular adaptation. This explains the higher

(3]
[4]

[51

Liu F et al. BMC Oral Health. 2024 24:941. [PMID: 39143508]
Annamalaisamy S et al. | Pharm Bioallied Sci. 2024 16:53790.
[PMID: 39927008]

Chattopadhyay ] et al. Bioinformation. 2024 20:1819. [PMID:

. R . . .2 40230921]

speth lntelhgﬂ.:nhty .observed. in the al.lgner group. Similar [6] De-Shing Chen D et al. ] Dent Sci. 2025 20:1242. [PMID:
studies comparing aligners with other fixed appliances have 40224040]
'reported fewer speech errors with aligners [11]. MasthcjitIOI"l is [7] Dipalma G et al. Children (Basel). 2025 12:138. [PMID:
influenced by occlusal contact and neuromuscular coordination. 40003240]
Fixed brackets restrict mandibular movements and create [8] Espafa-Pamplona P ef al. ] Clin Med. 2024 13:7435. [PMID:
transient discomfort, impairing chewing efficiency [12]. Aligner 39685893]
users in the present study demonstrated higher masticatory [91 Bonfanti-Gris M et al. | Dent. 2025 153:105533. [PMID:
performance. This finding supports evidence that removable 39681182]
appliances reduce occlusal interference and muscle fatigue [13]. [10] Alfawzan AA. | Pharm Bioallied Sci. 2024 16:5546. [PMID:
Improved periodontal status and lower inflammatory response 38595386]
associated with aligners may further facilitate efficient chewing [11] Al-Gumaei WS et al. Clin Oral Investig. 2025 29:147. [PMID:
[14-16]. Faster adaptation and lower self-reported difficulty 39982527] -
scores indicate superior patient-centered outcomes. Aligner [12] Alam MK et al. ] Pharm Bioallied Sci. 2024 16:52515. [PMID:
removability allows better oral hygiene and unrestricted food 3934637& ) )
choice. This minimizes interference in social and professional ~ [13] Malpartida-Pacheco Ml et al. Rev Cient Odontol (Lima). 2023
communication [17, 18]. Understanding functional outcomes 11:154. [PMID: 38288450] .

. s . . . . [14] Brown M et al. Am ] Orthod Dentofacial Orthop. 2022 162:477
assists clinicians in selecting appliances based on patient needs. [PMID: 35780019]
Aligners may be .prefer'red for mfilmduals prl'orltlzmg comfort [15] Eshky RT. ] Taibah Unio Med Sci. 2022 17:962. [PMID:
and speech clarity. Fixed appliances remain necessary for 36212587]
complex malocclusions.  Future longitudinal studies using 116 Martin C et al. Coclirane Database Syst Rev. 2023 5:CD002283.
electromyographic and acoustic analyses may provide deeper [PMID: 37219527
insight into long-term neuromuscular adaptation [19, 20]. [17] Chandra A ef al. Cureus. 2024 16:e58992. [PMID: 38800189]

[18] Paglia L & Marzo G. Eur | Paediatr Dent. 2023 24:259. [PMID:

Conclusion: 38015116]
Clear aligners cause fewer speech articulation and mastication [19] Jyotirmay et al. ] Contemp Dent Pract. 2021 22:763-768. [PMID:
difficulties than conventional braces. Patients adapt faster and 34615781]
experience improved functional comfort. Future research should [20] Madariaga ACP et al. Dent ] (Basel). 2020 8:4. [PMID:
focus on  biomechanical refinements and long-term 31906577]
neuromuscular adaptation.
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