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Abstract 
Oral health-related quality of life (OHRQoL) is a critical measure for assessing the impact of 

orthodontic treatments, including aligners. This study aimed to investigate factors associated 

with OHRQoL among orthodontic aligner wearers. This cross-sectional study included 34 

participants. OHRQoL was evaluated using the Oral Health Impact Profile (OHIP-14), and 

malocclusion severity was measure with the Dental Aesthetic Index (DAI). Data on sex, age, 

family income, and treatment duration were collected. Bivariate analyses were conducted 

to examine associations between independent variables and OHRQoL. Effect sizes (ES) 

were calculated to indicate the magnitude of associations, categorized as small, moderate, 

or large. Poisson regression was performed to identify factors associated with OHRQoL, 

reporting beta coefficients (Coef.) and standard errors (SE). Statistical significance was 

set at p < 0.05. The mean age of participants was 33.8 years. In the psychological discom-

fort subscale, males reported higher scores, with a moderate ES. Family income showed 

moderate-to-large ES, with individuals from families earning < 5 wages reporting higher 

scores. Higher DAI scores were significantly associated with poorer OHRQoL across the 

following subscales: functional limitation (p = 0.002), physical pain (p = 0.001), physical dis-

ability (p = 0.005), psychological disability (p = 0.003), social disability (p = 0.001), handicap 

(p = 0.037), and the total score (p = 0.001). Younger individuals also reported significantly 

higher scores on the handicap subscale (p = 0.007). Younger individuals and those with 

more severe malocclusion experienced poorer OHRQoL during treatment with orthodontic 

aligners. Sex and family income also significantly influenced OHRQoL outcomes.

Introduction
Oral health-related quality of life (OHRQoL) refers to the extent to which oral health out-
comes influence key aspects of daily living, including physical, emotional, and social well-
being [1,2]. These effects can vary in duration, severity, and frequency, shaping individuals’ 
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overall self-perception of their well-being [1,2]. While oral health conditions are a major 
determinant, OHRQoL is also influenced by a range of complex and multifactorial elements 
[3,4]. Age, sex, and socioeconomic status are consistently described in the literature as sig-
nificant contributors [1–5]. For instance, older individuals often report poorer OHRQoL [5], 
whereas women generally report poorer quality of life (QoL) outcomes compared to men [6]. 
Moreover, socioeconomic disparities are well-documented, with individuals of lower socio-
economic status experiencing significantly worse OHRQoL [7]. These disparities emphasize 
the importance of addressing social determinants of health to reduce inequities in orthodontic 
care access and outcomes.

Orthodontic treatment, beyond improving dental function and esthetics, can profoundly 
impact overall health and provides psychosocial benefits [8,9]. Dental and skeletal discrep-
ancies have been shown to significantly reduce OHRQoL by affecting self-esteem and social 
interactions [2,3]. Accordingly, QoL is a pivotal consideration in prioritizing orthodontic care 
within the broader healthcare spectrum [8]. Recent research underscores the psychological 
benefits of orthodontic treatment, such as improved confidence and interpersonal relation-
ships, particularly in adolescents [10]. It has been demonstrated that individuals with maloc-
clusions experience worse OHRQoL than those without malocclusions [4,11]. A meta-analysis 
by Kragt et al. [10], which combined data from 9,293 young individuals with malocclusions 
and 10,717 without, found that malocclusions increased the likelihood of impaired OHRQoL 
by 1.74 times. Furthermore, orthodontic treatment during childhood and adolescence has 
been shown to result in moderate improvements in the emotional and social dimensions of 
OHRQoL [11]. However, malocclusions, if untreated, can lead to progressive oral health com-
plications, underscoring the necessity for early intervention [10].

In the past 25 years, orthodontic aligners gained significant popularity due to their ease 
of wear, comfort, and nearly invisible design [12,13]. Systematic reviews and meta-analyses 
have indicated substantial advancements in the effectiveness of aligners for aligning and 
straightening teeth [14,15]. Evidence suggests that aligner wearers often report a more favor-
able OHRQoL compared to individuals wearing traditional fixed appliances, attributed to 
their esthetic advantages, improved comfort, better oral hygiene maintenance, and reduced 
dietary restrictions [12,16,17]. However, despite these benefits, the specific factors influencing 
OHRQoL among aligner wearers remain barely explored.

The present study aimed to investigate the factors associated with OHRQoL in individuals 
undergoing orthodontic aligner treatment, providing a nuanced understanding of how socio-
demographic and clinical variables shape patient-reported outcomes.

Materials and methods

Ethical approval and consent to participate
Ethics approval was obtained from the Ethics Committee of the Federal University of Minas 
Gerais (No. 39216920.0.0000.5149). Participants were informed that participation was volun-
tary and that they could decline at any time. Written consent was obtained. Individuals aged 
18 or older, as well as guardians of participants younger than 18 years, signed an informed 
consent form. Participants younger than 18 provided their assent by signing an informed 
assent form.

Study design, participants, setting, and eligibility criteria
A cross-sectional study was performed with 34 individuals undergoing treatment with ortho-
dontic aligners in the Postgraduate Program in Orthodontics at the Brazilian Association of 
Dentistry (ABO-MG) in Belo Horizonte, Brazil. Individuals with reported cognitive disorders 
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or craniofacial anomalies were excluded. Data collection took place between 01st November 
2021 and 31st October 2023. The study followed the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guidelines [18].

To assess whether our sample size was sufficiently powered to detect statistically significant 
differences, we referenced the study by Al Nazeh et al. [19]. This study used the OHIP (before 
and after treatment) to compare the OHRQoL of male and female participants. The mean 
difference in OHIP total scores between males and females before and after treatment was 7.4, 
with a pooled standard deviation of 6.9. Considering a male-to-female ratio of 1.08 (24/26) in 
that study, 80% power, and a Type I error rate of 5% (α=0.05), the required sample size was 
calculated to be 29 participants (14 males and 15 females, or vice versa).

OHRQoL
The impact of orthodontic aligners on participants’ OHRQoL was evaluated using the Oral 
Health Impact Profile (OHIP-14) questionnaire. Printed copies were distributed to partici-
pants by the same researcher (G.L.N.S.). The original OHIP consists of 49 items [20]; how-
ever, a shorted 14-item version (OHIP-14) was developed in 1997 [21]. This questionnaire 
assesses seven subscales: functional limitation, physical pain, psychological discomfort, physi-
cal disability, psychological disability, social disability, and handicap. Responses are rated on a 
scale from 0 (never) to 4 (always), with higher scores reflecting a more negative perception of 
OHRQoL [21]. The OHIP-14 has been validated in other languages, including the Portuguese 
from Brazil [22].

Factors associated: sex, age, family income, and malocclusion
Before the start of treatment, independent variables were recorded: participants’ age (years), 
sex, family income, and malocclusion severity. Family income was evaluated in relation to 
the Brazilian minimum wage at the time of data collection, with the combined income of all 
economically active family members used to categorize income into two groups: ≤ 5 minimum 
wages and > 5 minimum wages. Malocclusion severity was assessed by a calibrated dentist 
using the Dental Aesthetic Index (DAI) [23]. Data on treatment duration (months) were also 
collected.

Pilot study
A pilot study was conducted to test the strategy for data collection. Participants in the pilot 
study were not eligible for the main study. Following the pilot, changes to the methodology 
were deemed unnecessary.

Statistical analysis
The Statistical Package for the Social Science (SPSS) software (IBM SPSS Statistics for Win-
dows, version 25.0, Armonk, NY, USA: IBM Corp.) was used for statistical analysis of the 
data. A descriptive analysis was initially performed to summarize the dataset. Student’s t-test 
was used to evaluate association between dichotomous independent variables (sex and family 
income) and OHRQoL. Effect sizes (ES) were calculated using methods described by Cohen 
[24] and Chinn [25]. For continuous independent variables (age, malocclusion severity, and 
treatment duration), regression analyses were performed to evaluate their relationship with 
OHRQoL. Odds ratios (OR) and confidence intervals (CI) were calculated. Poisson regression 
with robust variance was used to identify factors associated with the impact of orthodontic 
aligners on participants’ OHRQoL. In this model, sex and family income were analyzed as 
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dichotomous variables, while age, malocclusion severity (DAI), and treatment duration were 
treated as continuous variables. Beta coefficients (Coef.) and standard errors (SE) were calcu-
lated, with statistical significance set at p < 0.05.

Results
Among the 34 participants, 18 (52.9%) were male and 16 (47.1%) were female. The mean age 
was 33.8 (±8.7) years. No significant differences in OHRQoL were observed between males 
and females (p > 0.05), though the ES for psychological discomfort was moderate (0.43), with 
males reporting higher (more negative perceptions) mean scores compared to females. Par-
ticipants from families with an income of < 5 wages had significantly higher scores for social 
disability and the total score than those from families with an income of ≥ 5 (p < 0.05). The 
ES were moderate for psychological discomfort (0.62), physical disability (0.76), and psycho-
logical disability (0.64), while higher ES were found for functional limitation (0.93), social 
disability (0.98), handicap (0.95), and the total score (0.94). An ES close to 0.20 indicated a 
small magnitude of association, around 0.50 indicated a moderate magnitude of association, 
and close to 0.80 indicated a large magnitude of association [24,25]. Overall, individuals from 
families earning < 5 wages reported more negative perceptions than those from higher-income 
families (Table 1).

As shown in Table 2, younger individuals had significantly higher scores (more negative 
perception) for functional limitation, psychological discomfort, physical disability, psycho-
logical disability, social disability, and the total score (p < 0.05). Participants with more severe 
malocclusion also had significantly higher scores for across all OHIP-14 subscales and the 
total score (p < 0.05), though the ES were small.

Table 3 displays the results of the Poisson regression, incorporating all potential factors 
influencing the impact of orthodontic aligner wear on OHRQoL. Individuals with higher DAI 
scores, indicating more severe malocclusion, exhibited significantly higher scores (indicating 

Table 1.  Associations between dichotomous independent variables and oral health-related quality of life with the calculation of mean differences and effect sizes.

Functional limitation Physical pain Psychological discomfort Physical disability
Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES

Sex
  Male 1.00 (1.08) 0.13 (-0.83-1.08) 0.09 2.72 (1.44) 0.03 (-1.06-1.12) 0.01 3.11 (2.24) -1.05 (-2.72-0.62) 0.43 0.94 (1.05) -0.19 (-1.15-0.76) 0.14
  Female 1.13 (1.62) 2.75 (1.69) 2.06 (2.54) 0.75 (1.65)
Income
  ≥5 wages 0.62 (0.59) 1.15 (-0.01-2.30) 0.93 2.62 (1.65) 0.30 (-0.81-1.42) 0.19 2.05 (2.15) 1.49 (-0.18-1.42) 0.62 0.48 (0.68) 0.98 (-0.18-2.15) 0.76
  <5 wages 1.77 (1.87) 2.92 (1.38) 3.54 (2.60) 1.46 (1.89)

Psychological disability Social disability Handicap Total score
Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES Mean (SD) MD (95% CI) ES

Sex
  Male 2.00 (1.28) -0.75 (-2.05-0.55) 0.39 0.56 (0.98) 0.13 (-0.66-0.93) 0.11 0.72 (0.95) 0.03 (-1.05-1.11) 0.02 11.06 (6.80) -1.68 (-7.60-4.24) 0.19
  Female 1.25 (2.35) 0.69 (1.30) 0.75 (2.01) 9.38 (10.02)
Income
  ≥5 wages 1.19 (1.28) 1.19 (-0.35-2.74) 0.64 0.24 (0.43) 0.99** 

(0.01-1.96)
0.98 0.24 (0.53) 1.30 (-0.03-2.63) 0.95 7.43 (5.14) 7.42** 

(0.73-14.10)
0.94

  <5 wages 2.38 (2.43) 1.23 (1.58) 1.54 (2.18) 14.85 (10.59)
Note: CI, confidence interval; ES, effect size; MD, mean difference; SD, standard deviation.
**Significant difference (p < 0.05).

https://doi.org/10.1371/journal.pone.0319579.t001

https://doi.org/10.1371/journal.pone.0319579.t001
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a more negative perception) in the following subscales: functional limitation [p = 0.002, 
Coef. (SE) = 0.14 (0.04)], physical pain [p = 0.001, Coef. (SE) = 0.08 (0.02)], physical disability 
[p = 0.005, Coef. (SE) = 0.20 (0.07)], psychological disability [p = 0.003, Coef. (SE) = 0.16 (0.05)], 
social disability [p = 0.001, Coef. (SE) = 0.18 (0.05)], handicap [p = 0.037, Coef. (SE) = 0.16 
(0.08)], and the total score [p = 0.001, Coef. (SE) = 0.12 (0.03)]. For the handicap subscale 
[p = 0.007, Coef. (SE) = -0.07 (0.02)], younger individuals reported significantly higher scores 
(indicating a more negative perception).

Table 2.  Association between continuous independent variables and oral health-related quality of life with the calculation of odds ratios and effect sizes.

Functional limitation Physical pain Psychological discomfort Physical disability
OR 95% CI ES OR 95% CI ES OR 95% CI ES OR 95% CI ES

Age 0.94** 0.90-0.98 0.03 0.98 0.96-1.01 0.01 0.95** 0.92-0.99 0.02 0.92** 0.87-0.97 0.04

DAI 1.20** 1.10-1.30 0.10 1.07** 1.02-1.13 0.03 1.13** 1.06-1.22 0.06 1.29** 1.16-1.44 0.14

Time 1.01 0.92-1.08 0.01 1.01 0.97-1.03 0.01 1.03 0.98-1.07 0.01 1.07** 1.01-1.13 0.03

Psychological disability Social disability Handicap Total score
OR 95% CI ES OR 95% CI ES OR 95% CI ES OR 95% CI ES

Age 0.95** 0.91-0.99 0.02 0.90** 0.83-0.97 0.05 0.88 0.84-0.93 0.07 0.95** 0.92-0.98 0.02

DAI 1.19** 1.09-1.29 0.09 1.34** 1.19-1.52 0.16 1.32** 1.12-1.55 0.15 1.17** 1.11-1.23 0.08

Time 1.01 0.95-1.06 0.01 1.09** 1.02-1.16 0.04 1.06 0.99-1.13 0.03 1.02 0.98-1.06 0.01
Note: CI, confidence interval; ES, effect size; OR, odds ratio.
**Statistically significant (p < 0.05).

https://doi.org/10.1371/journal.pone.0319579.t002

Table 3.  Factors associated with the impact of orthodontic aligner wearing on the oral health-related quality of life.

Functional limitation Physical pain Psychological disconfort Physical disability
Coef (SE) p value Coef (SE) p value Coef (SE) p value Coef (SE) p value

Sex
  Male 0 0.637 0 0.625 0 0.251 0 0.997
  Female 0.15 (0.31) 0.09 (0.19) -0.31 (0.27) -0.01 (0.45)
Age -0.03 (0.02) 0.151 -0.01 (0.01) 0.504 -0.01 (0.01) 0.397 -0.01 (0.03) 0.698
Income
  ≥5 wages 0 0.112 0 0.231 0 0.384 0 0.335
  <5 wages 0.52 (0.33) -0.18 (0.15) 0.25 (0.29) 0.34 (0.36)
DAI 0.14 (0.04) 0.002** 0.08 (0.02) 0.001** 0.08 (0.05) 0.105 0.20 (0.07) 0.005**

Time -0.02 (0.02) 0.209 -0.01 (0.01) 0.382 0.01 (0.01) 0.693 0.02 (0.02) 0.305
Psychological disability Social disability Handicap Total score
Coef (SE) p value Coef (SE) p value Coef (SE) p value Coef (SE) p value

Sex
  Male 0 0.183 0 0.121 0 0.610 0 0.747
  Female -0.48 (0.36) 0.72 (0.46) 0.33 (0.66) -0.06 (0.19)
Age -0.01 (0.02) 0.605 -0.03 (0.04) 0.357 -0.07 (0.02) 0.007** -0.01 (0.01) 0.177

Income
  ≥5 wages 0 0.257 0 0.089 0 0.081 0 0.150
  <5 wages 0.30 (0.26) 0.66 (0.39) 1.05 (0.60) 0.25 (0.17)
DAI 0.16 (0.05) 0.003** 0.18 (0.05) 0.001** 0.16 (0.08) 0.037** 0.12 (0.03) 0.001**

Time -0.02 (0.02) 0.274 0.05 (0.02) 0.067 -0.01 (0.03) 0.930 0.01 (0.01) 0.942
Note: Coef, coefficient; DAI, Dental Aesthetic Index; SE, standard error.
**Statistically significant (p < 0.05).

https://doi.org/10.1371/journal.pone.0319579.t003

https://doi.org/10.1371/journal.pone.0319579.t002
https://doi.org/10.1371/journal.pone.0319579.t003
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Discussion
Evidence indicates that orthodontic aligners have a more positive impact on OHRQoL com-
pared to conventional fixed orthodontic appliances [26,27]. Aligners are generally associated 
with reduced pain, discomfort, and functional impairment relative to other orthodontic 
devices [28]. The growing interest in clear aligners within both clinical practice and academic 
research reflects their expanding prominence in contemporary orthodontics. As noted by 
Bruni et al. [29], the increasing number of citations and publications on clear aligner treat-
ment underscores its relevance and the considerable attention it has garnered in recent years. 
However, research specifically examining the factors influencing OHRQoL among individ-
uals undergoing orthodontic aligner treatment remains scarce [30]. Our findings revealed a 
moderate association between sex and psychological discomfort, particularly among males. 
Additionally, family income exhibited moderate to large associations with OHRQoL, as indi-
viduals from families earning < 5 wages perceived their OHRQoL more negatively compared 
to those from higher-income families. Notably, malocclusion severity and patient age were 
significant factors influencing OHRQoL during aligner treatment, with younger individuals 
and those with more severe malocclusion reporting more negative perceptions of their QoL. 
These findings suggest that while aligners offer advantages in terms of comfort and esthetics, 
malocclusion severity and age play critical roles in shaping the overall patient experience. 
The methodology used in our study aligns with that of previous research [30], which simi-
larity identified marital status and malocclusion severity as factors influencing OHRQoL in 
aligner wearers. Consistent with our findings, individuals with more severe malocclusion also 
reported a more negative perception of their OHRQoL [30].

The present study found that individuals with more severe malocclusion reported a more 
negative perception of pain during orthodontic treatment with aligners. This could be due to the 
greater intensity of corrections required for severe malocclusion, which may involve more fre-
quent and significant adjustments, leading to increased discomfort [31]. Furthermore, soft tissue 
adaptation to newly aligned teeth may be more challenging in such cases [32], contributing to a 
heightened perception of pain. A recent systematic review found that aligners are associated with 
less pain than fixed appliances during the early stages of treatment, but the difference in pain 
intensity between the two modalities was not significant at later stages [17]. Thus, while aligners 
may offer short-term pain relief, the severity of malocclusion and the adaptation process con-
tinue to influence the overall experience of discomfort. The physiological mechanisms underly-
ing the effect of these two treatments on OHRQoL have yet to be defined.

Individuals with more severe malocclusion reported greater functional limitations and 
physical disabilities, likely due to the complex orthodontic mechanics required to correct 
more serious cases. Everyday activities such as speaking and chewing may become more chal-
lenging [33], further exacerbating the negative impact on psychological well-being and social 
interactions. The esthetic and functional challenges associated with severe malocclusion can 
lead to insecurity, reduced psychosocial well-being, and difficulties in social adaptation [34]. 
These concerns may be further compounded by the extended treatment duration required 
for complex cases [35], as highlighted by recent qualitative research, which found that many 
individuals focus on the esthetic improvements they hope to achieve through orthodontic 
treatment [36].

Younger individuals perceived their OHRQoL more negatively than older patients during 
orthodontic aligner treatment. This may be attributed to young people’s concerns about how 
wearing orthodontic devices interferes with daily activities, such as eating and speaking, as 
well as their responsibility to maintain proper oral hygiene [37]. Prior research has identi-
fied that esthetic and functional problems, along with pain, are significant factors negatively 
affecting OHRQoL in both adolescent and adult groups undergoing orthodontic treatment 
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[38]. Additionally, self-esteem and self-image play pivotal roles during transitional periods 
like adolescence [39], and peer bullying can exacerbate these negative perceptions [40]. Most 
participants in the present study were young adults (i.e., mean age 33.8 years), and concerns 
about dental esthetics when entering the labor market are closely tied to this age group, poten-
tially impacting their QoL. Our findings corroborate prior research involving adolescents; 
Sauer et al. [41] demonstrated that therapy with aligners during the first year of treatment 
has a positive effect on psychosocial well-being. However, treating malocclusion can result in 
physical and functional discomfort, insecurity, and social adaptation challenges, which may 
affect young individuals’ perception of their QoL [41]. Is has been documented that, in addi-
tion to self-driven, appearance-related motivations, parents, health professionals, friends, and 
peers influence young people’s perception of their need for orthodontic treatment. Achieving 
an ideal dentofacial appearance is closely linked to both social and personal aspirations [36]. 
In contrast, older adults typically have a more stable outlook and are less affected by esthetic 
concerns [42], leading to a potentially less negative perception of OHRQOL during orthodon-
tic treatment with aligners. Future research is warranted to evaluate the applicability of these 
findings to age-stratified populations and their impact on OHRQoL, especially as aligners 
continue to gain popularity across all age groups.

The association between lower family income and a more negative perception of OHRQoL 
was significant in our study. Individuals from underprivileged families may face financial 
difficulties in meeting the costs associated with orthodontic treatment, which can be prohibi-
tively expensive [43]. In addition, rigid work schedules and transportation costs may compli-
cate regular attendance at appointments, leading to prolonged treatment duration, issues with 
aligner maintenance, and, in some cases, treatment discontinuation [44].

This study’s cross-sectional design limits its ability to establish causal relationships 
[45] between the factors associated with wearing orthodontic aligners and their impact on 
OHRQoL. Additionally, the sample was restricted to individuals undergoing orthodontic 
treatment in a postgraduate program, which may limit the generalizability of the findings 
to other settings. Since treatments were performed by postgraduate students, there may 
have variability in the standard of care provided, despite all participants being treated at the 
same orthodontic service. Furthermore, cultural and behavioral factors, such as variations 
in self-motivation, oral hygiene practices, and esthetic concerns, which were not formally 
examined in this study, may influence the nuances of QoL outcomes and should not be over-
looked. For instance, patients with higher esthetic expectations may perceive aligner treatment 
differently from those with primarily functional goals [46], underscoring the need for a more 
comprehensive assessment in future research.

Understanding individuals’ perspectives on their health and well-being is essential for 
orthodontists, as these insights can help tailor treatments to address what matters most to 
patients [8,9]. This is particularly important when considering how sociodemographic and 
clinical factors, such as age, income level, and malocclusion severity, influence patients’ daily 
lives and overall well-being. For example, younger patients may experience greater social 
challenges due to their heightened sensitivity to peer perception, while financial constraints 
could affect adherence to aligner wear protocols [46]. These factors can significantly impact 
patient cooperation, treatment adherence, and the risk of treatment abandonment [46]. 
Identifying the effects of factors associated with orthodontic treatment, such as differences 
in patient-reported outcomes between aligner and fixed appliance wears, can help inform 
decision-makers in improving the quality of orthodontic care services. Future longitudinal 
studies are needed to explore whether causal relationships exist between orthodontic aligner 
treatment and OHRQoL. Despite efforts to control for known sociodemographic and clinical 
confounders, the intricate relationship between orthodontic outcomes and OHRQoL may be 
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influenced by residual confounding factors (e.g., psychological well-being and pre-existing 
patient expectations).

Conclusions
In summary, malocclusion severity and patient age influenced the OHRQoL of individuals 
undergoing orthodontic aligner treatment, with sex and family income also playing important 
roles.
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