Patient Preference and Adherence Dove

ORIGINAL RESEARCH

Orthodontic Patients with Poor Oral
Health-Related Quality of Life are More Likely to
Have Emotional Distress: A Cross-Sectional Study

Dan Pu, Shiyong Zhang, Shoushan Hu, Yuyao Zhang, Xin Xiong(, Shufang Du

State Key Laboratory of Oral Diseases & National Center for Stomatology & National Clinical Research Center for Oral Diseases, West China
Hospital of Stomatology, Sichuan University, Chengdu, People’s Republic of China

Correspondence: Shufang Du; Xin Xiong, Email dushufang@scu.edu.cn; drxiongxin@scu.edu.cn

Objective: This study aims to investigate the relationship between oral health-related quality of life (OHRQoL) and emotional
distress (ED), including anxiety and depression, in orthodontic patients.

Methods: A cross-sectional study was conducted involving 603 orthodontic patients, consisting of 401 females (66.5%) with a mean
age of 24.15 + 7.72 and 202 males (33.5%) with a mean age of 24.16 + 7.72. A questionnaire containing questions of demographic
information, the Oral Health Impact Profile (OHIP-14) and the Huaxi emotional-distress index (HEI) was employed to assess
OHRQoL and ED. According to the HEI score, the respondents were divided into ED group (HEI > 8) and non-ED group (HEI
< 8). Data were analyzed using Kolmogorov—Smirnov test, Mann—Whitney test and logistic regression analysis with the significance
level set at p < 0.05.

Results: The prevalence of poor OHRQoL and ED of the study sample was 28.4% and 19.57%, respectively. There was a significantly
higher prevalence of ED among poor OHRQoL patients (35.67%) compared to those with good OHRQoL (13.19%) (p < 0.001). Poor
OHRQoL and risky drinking behavior addressed higher significant correlation with ED patients than non-ED patients (p < 0.05). There
were no statistical differences in other factors such as gender, age, and appliance type (p > 0.05). Poor OHRQoL orthodontic patients
were at a higher risk of suffering from anxiety and depression compared to those with good OHRQoL (age-risky drinking behavior-sex
-adjusted: OR = 4.00; all p < 0.001).

Conclusion: Oral health-related quality of life (OHRQoL) is related to emotional stress. Namely, patients with poor OHRQoL are
more likely to experience anxiety and depression. As a result, orthodontists should consistently assess the emotional well-being and
OHROOoL of patients over the treatment course for better treatment outcomes.
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Introduction

Malocclusion is a prevalent oral condition present in both children and adults.' Orthodontic treatment is a standard
approach for treating dental misalignment.* Orthodontic treatment with orthodontic appliances usually involves
a prolonged treatment duration, during which patients may experience inconvenience and discomfort, such as pain
(including mucosal, tongue, and gingival discomfort caused by orthodontic appliances), reduced masticatory efficacy,
dietary changes, speech difficulties, and social challenges.””’ Additionally, orthodontic appliances can lead to increased
accumulation and retention of dental plaque, making oral hygiene maintenance more complex.®’ Poor oral hygiene can
result in permanent tissue damage, such as dental caries and periodontal diseases.'®'" In fact, approximately 50% to 70%
of orthodontic patients experience issues such as gingivitis and dental fluorosis.'> Orthodontic patients, especially those
undergoing fixed orthodontic treatment, must employ additional measures (eg, mouthwash, interdental brushes, dental
floss, regular professional dental cleaning, etc.) and invest time and effort in maintaining good oral hygiene.'*"'* This
presents a significant challenge, which may consequently lead to psychologically and emotionally adverse impact,
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ultimately impacting the oral health-related quality of life (OHRQoL) and emotional well-being (including depression
and anxiety) of orthodontic patients.

15717 which is frequently co-occurring.

Anxiety and depression are common emotional distress conditions in dentistry,
Previous study reported that the odds of depression and anxiety comorbidity are 75% and 81%, respectively.'® The
psychological distress has negative impact on the treatment outcomes and management.'® Orthodontic patients with
anxiety or depression are more likely to resist future treatment,”® exhibit poor compliance, and report lower treatment
satisfaction.”! Some clinicians reported that they usually feel pressured to manage patients with anxiety or depression.?
Understanding the relationship between the quality of life, emotional distress, and orthodontic treatment is essential for
providing better care to these patients.

Oral Health-Related Quality of Life (OHRQoL) is defined as

a subjective assessment that reflects an individual’s comfort during activities such as eating, sleeping, and engaging in social
interactions; their self-esteem; and their satisfaction with respect to oral health.??

It is evident that the OHRQoL of orthodontic patients may undergo changes during orthodontic treatment, and it might
even decrease. The psychological dimension of poor OHRQoL has been associated with anxiety and depression, and
impaired OHRQoL is considered a predictor of such emotional distress.***> However, these studies often had limited
subject populations, primarily focusing on females or patients with specific diseases such as oral tumors, without
addressing orthodontic patient populations.

The orthodontic patients who are suffering from dental treatments may have a great chance to experience unpleasant
OHRQoL as well as comorbid emotional distress. The emotional well-being and OHRQoL of orthodontic patients have
been of great concern, but previous research has not provided conclusive guidance for orthodontic practitioners.**?’
Consequently, the problem that this study seeks to address is the complex interplay between emotional distress (anxiety
and depression) and the OHRQoL of orthodontic patients.

Therefore, in this study, we aimed to investigate the relationship between quality of life related to oral health and
emotional distress, specifically depression and anxiety, among orthodontic patients. We hypothesize that the OHRQoL of
orthodontic patients is related to emotional stress. The rationale for the study lies in the need to address the potential
emotional and psychological consequences of orthodontic treatment, which can impact the overall well-being of patients.
By exploring this relationship, the study seeks to provide insights that can benefit orthodontic practitioners and enhance
patient care.

Materials and Methods
This study was approved by the Institutional Review Board of West China Hospital of Stomatology (Approval no.

WCHSIRB-D-2020-209).

Subjects
The sample size was calculated using G*Power version 3.1.9.7, assuming: effect size = 0.3; a (two tailed) = 0.05; power
(1-B) err prob = 0.9. At least 590 participants were required for the study.

Consecutive patients aged 12 and above seeking care at the Department of Orthodontics were recruited over a three-
month period. West China Hospital of Stomatology is a Class A tertiary hospital in Southwest China with a large number
of patients. Eligible patients signed the informed consent when completing the questionnaires. We conducted a cross-
sectional survey with 603 patients, consisting of 401 females (66.5%) with a mean age of 24.15 + 7.72, and 202 males
(33.5%) with a mean age of 24.16 + 7.72. These patients visited the Department of Orthodontics of West China Hospital
of Stomatology (Chengdu, China) from July 2020 to September 2020.

The inclusion criteria comprised (1) willingness to participate in the survey; (2) patients diagnosed with Class I/II/IIT
malocclusion undergoing orthodontic treatment with clear aligners or labial fixation appliances; (3) patients capable of
finishing the questionnaire independently. Exclusion criteria included (1) presence of major psychiatric disorders and/or

drug abuse; (2) presence of major trauma and/or operations; (3) current consumption of central nervous system agents;
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and (4) cognitive impairment and/or illiteracy; (5) time to fill in the questionnaire too short (<200 seconds) or too long
(>800 seconds), or have significant inconsistencies in answers.

Data Collection

All participants completed a two-part questionnaire. The first part collected respondents’ personal information, including
gender, age, education, income, smoking, alcohol consumption, treatment duration, and appliance type. The other part
evaluated the levels of emotional stress (ED) and oral health-related quality of life (OHRQoL).

Emotional Distress Analysis

Assessment of the level of ED (anxiety and depression) was conducted by the Huaxi emotional-distress Index (HEI). It is
a feasible screening tool for emotional distress (anxiety and depression) designated in non-psychiatric clinical settings in
China. This screening instrument was derived from a comprehensive revision of various popular assessment instruments
for psychological and emotional distress, in which the most valid and optimal items and scales for evaluating depression
and anxiety were adopted and adjusted for Chinese patients.”® The internal consistency of HEI was satisfactory, with
Cronbach’s a = 0.90 reported by Wang J, et al*® and a = 0.918 by Wang Y, et al*® respectively.

HETI consists of 9 self-reported items (5 items pertaining to depression and 4 to anxiety) evaluated on a 5-point Likert-
scale: 0 to 4 point (never to nearly all the time). The total HEI score is a sum of scores of the 9 items. A higher HEI score
indicates a higher level of severity in the corresponding emotional distress. The standard cut-off scores for each level
were as follows: normal (0—8 points); mild (9—12 points); moderate (13—16 points); and severe (17-36 points).

Oral Health-Related Quality of Life Analysis
OHRQoL was evaluated by the Oral Health Impact Profile (OHIP-14).>*3! This widely utilized scale has demonstrated
satisfactory reliability (Cronbach’s a = 0.942 reported by Yang et al)** and is applicable to public oral investigations.>* >’
The OHIP-14 questionnaire is a widely used scale for measuring OHRQoL applied for all age. The scale has 14 questions
distributed across seven domains: functional limitations, somatic pain, psychological discomfort, physical disability,
psychological impairment, social impairment, and disability. For each question, respondents are asked to rate how
frequently they had experienced an oral impact during treatment. The response to the specific item was scored on
a 5-point Likert-type response scale: “never” = 0; “hardly ever” = 1; “occasionally” = 2; “fairly often” = 3; and “very
often” = 4. A sum of all item scores generated a total OHIP-14 score from 0 to 56.°

Higher OHIP-14 scores denoted poorer oral-related quality of life. In this study, OHIP-14 >14 were considered to
have a poor OHRQoL whereas OHIP-14 <14 were classed as good OHRQoL.

Statistical Analysis

The data were analyzed by Microsoft Excel 2019 and SPSS (version 23.0). Microsoft Excel was used for editing, sorting,
and coding. The Excel file was then imported into SPSS software. Quantitative variables were presented by measures of
centrality (mean and median) and variability (standard deviation and interquartile range). A Kolmogorov—Smirnov test
was performed to determine the distribution type of the data. OHIP-14 scores and HEI scores in this study were in
skewed distributions. Comparison of the median of continuous variables was analyzed using Mann—Whitney test.
Logistic regression model was used to estimate odds ratios (ORs) and 95% confidence intervals (95% Cls) of the
association between OHRQoL and risk of having ED. In all analyses, p-value <0.05 was considered statistically
significant.

Results
Of the 603 subjects in this study, 401 (66.5%) patients were females and 202 (33.5%) were males. The mean age of the
sample was 24.15 £+ 7.72 years, with age ranging from 12 to 48. The mean orthodontic treatment period was 20.42 +
14.25 months.

The majority of the study sample reported good OHRQoL (71.6%) and non-ED status (80.43%) (Table 1). The
median scores of HEI score and OHIP-14 score were 3 (0, 8) and 9 (4, 15), respectively.
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Table | Sample Characteristics

Variable Description General ED Mild ED | Moderate ED | Severe ED
HEI Score Median (Q2, Q3) 3 (0, 8) 10 (9, 13) 9 (9, 10) 13 (13, 14) 18 (17, 24)
OHIP-14 Score Median (Q2, Q3) | 9 (4, 15) | 15(9.75,21.25) | 14 (9, 20) 16 (10, 20) 19 (6, 23)
Good OHRQoL N 432/ 603 57 /432 4517432 6 /432 6 /432
(OHIP-14< 14) % 71.6% 13.19% 10.42% 1.39% 1.39%
Poor OHRQoL N 1717603 6l /171 4117171 10/ 171 10/ 171
(OHIP-14 > 14) % 28.4% 35.67% 23.98% 5.85% 5.85%

In this study, 19.57% of the population were classed as ED patients, and 28.4% were reported to have poor OHRQoL
(Table 1). Individuals with poor OHRQoL had a higher prevalence of ED (35.67%) than good OHRQoL (13.19%). The
majority (86 out of 118, 73%) of ED patients were in mild level while the rest (32 out of 118, 27%) had moderate or
severe ED (Figure 1).

OHRQoL and risky drinking behavior exerted significant effect on subjects’ emotional status (p < 0.05) (Table 2).
Subjects with poor OHRQoL and excessive alcohol use had a significantly higher possibility of having emotional
distress. Scores of all domains of OHIP-14 of ED patients were significantly higher than those in non-ED patients
(p < 0.001) (Table 3).

Compared with good OHRQoL patients, poor OHRQoL were at a higher risk of ED (OR = 4.37; 95% CI: 2.77, 6.90;
p <0.0001) in the unadjusted model (Table 4). After adjustments for age (Model 1: OR = 4.19; 95% CI: 2.65, 6.63; p <
0.0001), age and risky drinking behavior (Model 2: OR = 4.07; 95% CI: 2.56, 6.45; p < 0.0001), and age, risky drinking
behavior and sex (Model 3: OR = 4.00; 95% CI: 2.52, 6.36; p < 0.001), OR values varied very slightly, that is, the
association between poor OHRQoL and ED did not change after three-time adjustment.

Discussion

The aim of the study is to evaluate the correlation between oral health-related quality of life (OHRQoL) and anxiety and
depression (emotional distress, ED) of orthodontic patients. The results indicate patients with poor OHRQoL and
excessive alcohol use are more likely to experience anxiety and depression.
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Figure | Histogram of the Hua Xi Emotional-distress Index (HEI) score in the overall study sample (N = 603).
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Table 2 Effects of Factors on Emotional Distress

Variable Total (N = 603) Non-ED Patients (N = 485) ED Patients (N = 118) p
N (%) | Median (Q2, Q3) N (%) | Median (Q2, Q3) N (%) | Median (Q2, Q3)
Age 23.7(18.6, 27.9) 23.6(18.3, 27.6) 24.46(19.6, 28.8) 0.074
Adolescents 128(21.23%) 109(22.47%) 19(16.10%)
Adults 475(78.77%) 376(77.53%) 99(83.90%)
Sex 0.160
Male 202 (33.5%) 169 (34.8%) 33 (28.0%)
Female 401 (66.5%) 316 (65.2%) 85 (72.0%)
OHIP-14 Score 94, 15) 7 (3, 14) 15 (9.75, 21.25) ok
OHRQoL ok
Poor (OHIP-14 >14) 171 (28.4%) 110(22.7%) 61(51.7%)
Good (OHIP-14 <14) 432 (71.6%) 375(77.3%) 57(48.3%)
Risky Drinking Behavior *
Yes 133 (22.1%) 97(20.0%) 36(30.5%)
No 470 (77.9%) 388(80.0%) 82(69.5%)
Educational level 0.530
Middle school 172 (28.5%) 143 (29.5%) 29 (24.6%)
Undergraduate 333 (55.2%) 263 (54.2%) 70 (59.3%)
Postgraduate and above 98(16.3%) 79 (16.3%) 19 (16.1%)
Profession 0.441
Student 345(57.2%) 283 (58.4%) 62(52.5%)
State-owned enterprise worker 119 (19.7%) 95 (19.6%) 24(20.3%)
Private enterprise worker 139 (23.1%) 107 (22.1%) 32(27.1%)
Marriage 0.347
Unmarried 499 (82.8%) 397(81,9%) 102(86.4%)
Married 97 (16.1%) 83(17.1%) 14(11.9%)
Divorced 7(1.2%) 5(1.0%) 2(1.7%)
Location 1.000
City 547 (90.7%) 440(90.7%) 107(90.7%)
Rural 56 (9.3%) 45(9.3%) 11(9.3%)
Single parent family 0.724
Yes 56 (9.3%) 44(9.1%) 12(10.2%)
No 547 (90.7%) 441(90.9%) 106(89.8%)
Only child in family 0.396
Yes 353 (58.5%) 288(59.4%) 65(55.1%)
No 250 (41.5%) 197(40.6%) 53(44.9%)
Smoking 0.676
Yes 39 (6.5%) 30(6.2%) 9(7.6%)
No 564 (93.5%) 455(93.8%) 109(92.4%)
Appliance type 0.582
Labial metal 368 (61.0%) 293(60.4%) 75(63.6%)
Labial ceramic 64 (10.6%) 50(10.3%) 14(11.9%)
Clear aligner 171 (28.4%) 142(29.3%) 29(24.6%)

Note: * p < 0.05, * p < 0.001.

Compared with objective indicators, OHRQoL reflects patients’ subjective self-evaluation of oral function, oral
symptoms, and oral social-psychological effects®®, which are important reports of patients’ self-perception. M Romero-
Maroto evaluated the dental-related social impact, psychological impact and anxiety level of orthodontic patients. They
found that the greater the dental-related social impact and psychological impact of orthodontic patients, the more severe
the anxiety®®. Anthony J Ireland measured the anxiety and orthodontic pain in 1000 adolescents and discovered a positive
correlation between the two*’. Feifei Zhang investigated the brain magnetic resonance imaging (MRI) of 48 orthodontic
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Table 3 Effect of OHIP Domains on Emotional Distress

OHIP-14 Domains Total Normal Emotional Distress p
Median (Q2, Q3) | Median (Q2, Q3) Median (Q2, Q3)
Functional limitation 1(0, 2) 1(0, 2) 2(1, 3) Hokk
Physical pain 2(1, 3) 2(1, 3) 3(1.75, 4) Hokk
Psychological discomfort 2(0, 3) 1(0, 2) 2.5(2, 4) wohk
Physical disability 2(0, 3) 1(0, 2) 2(1, 4) wohk
Psychological disability 2(0, 2) 1(0, 2) 2(2, 3) ok
Social disability 0(0, 2) 0, 1) 2(0, 2) wohk
Handicap 0(0, 2) 0(0, I) 2(0, 3) HowE

Note: **p < 0.001.

Table 4 Logistic Regression Analysis of Association Between OHRQoL and ED

Variable Crude Model Adjusted Model | | Adjusted Model Il | Adjusted Model Il
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Low OHIP-14 Reference Reference Reference Reference

(Good OHRQol)

High OHIP-14 4.37 (2.77, 6.90) 4.19 (2.65,6.63) 4.07 (2.56, 6.45) 4.00 (2.52, 6.36)

(Poor OHRQol) p<0.0001 p <0.0001 b <0.0001 p <0.001

Notes: Model | was adjusted for: age. Model Il was adjusted for: age and risky drinking behavior. Model lll was adjusted for: age, risky
drinking behavior and sex.

patients and reported anxiety as a mediator of the neural mechanisms of orthodontic pain®'. These studies indirectly
support our findings, and we speculate that emotional stress and OHRQoL in orthodontic patients influence each other.
Although the underlying mechanism of the correlation between OHRQoL and anxiety and depression is not clear, we
believe that improving the oral life quality of orthodontic patients helps manage their emotions, which is conducive to
orthodontic treatment management.

Consistent with the present study, a meta-analysis carried out by Vidigal et al suggested that orthodontic treatment
does not decrease quality of life of orthodontic patients.** A systematic review done by Mandava et al even found
evidence showing that fixed orthodontic treatment can improve OHRQoL.** Johal et al discovered that fixed appliances
negatively impact dental quality of life during the first 3 months of the treatment period.** We believe that OHRQoL can
worsen at the initial stage of treatment when patients have not yet adapted to the discomfort and pain, as well as
unaesthetic appearance that comes along with fixed orthodontic appliances. What mentioned above may result in a sense
of unsatisfaction, hence, lead to a decrease in OHRQoL. Once the patients have adapted to these unpleasant events and
gain positive feedback of the orthodontic correction during treatment, the level of OHRQoL is likely to increase.
Therefore, it will benefit patients’ therapeutic experience if orthodontists inform the inconveniences and provide
reassurance, relieve discomfort and pain during treatment that may arise before they receive the treatment.

Although most individuals had a good OHRQoL, a certain concerning number of patients may develop emotional
distress. In the present study, 19.12% of the orthodontic patients had emotional distress of anxiety or depression, which

1.** The incident rate of moderate-to-severe anxiety or depression

was close to 18.7% in the study of Joanie Roy DDS et a
of our sample was 5.30%, which matched the reported result of 5.4% by Wu et al for non-psychiatric outpatients using
the same measuring scale in the study.*® That is, about one in every five orthodontic patients may have anxiety or
depression, which manifests that emotional distress is a common issue among orthodontic patients. The chance of
possessing a low emotional status was much higher for those with poor OHRQoL in this study. The positive correlation
between OHRQoL and depression and anxiety found in our study is consistent with Choi et al’s longitudinal study which

reported a significant correlation between a higher total OHIP-14 score and increased levels of depression and anxiety.*’
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Agou et al’s study confirmed the mediator role of emotional well-being when assessing patients” OHRQoL*®. Therefore,
we suggest that clinicians should take a combination of emotional health and OHRQoL into consideration during
evaluation of orthodontic treatment.

In this study, we observed that physical pain and psychological discomfort were the areas where patients expressed
the most dissatisfaction, while most individuals reported good oral health-related quality of life. Common issues included
pain, altered taste perception, discomfort while eating, and feeling self-conscious in front of others. To improve patients’
quality of life, several strategies can be implemented. Orthodontic pain can be managed through various methods,
including medication,*” mechanical therapies,*® behavioral interventions such as cognitive-behavioral therapy (CBT),”!
music®” and exercise.”> Combining these approaches, especially during the initial phases of orthodontic treatment when
pain is most pronounced, can alleviate patients’ discomfort and help them adapt more comfortably to their orthodontic
appliances.

Additionally, emotional support and reassurance during patient visits, along with follow-up telephone calls,”* can
contribute to reducing orthodontic patients’ pain experience. To address eating-related discomfort, dietary guidance
tailored to the patient’s specific needs should be provided. For individuals experiencing social discomfort due to
orthodontic treatment, encouragement and emotional support during follow-up appointments can be invaluable. Given
that our study highlighted the emotional distress reported by adult females, clinical care should place particular emphasis
on understanding and addressing the emotional well-being of this demographic.

Notably, we found that alcohol use appears to be one of the methods orthodontic patients express anxiety or
depression, and most of these patients are adults. Many studies have proved that alcohol use problem in adolescence
is significantly associated with adult alcohol abuse and adverse consequences.’> >’ The questionnaire we employed
defines the problem as consuming an excessive amount (more than recommended) of alcohol per week, per day or per
time. That is, there is a clear risk of harm to health due to drinking behavior or alcohol consumption®®. In this study,
adolescents only made up 3.7% of the study population; however, 16% of them admitted that they have an over-drinking
history. The result gave a small but alerting number of orthodontic patients in young age having drinking problem.
Meanwhile, there is very little study concerning this topic. Hence, more attention should be paid to the orthodontic
patient group with drinking problem in the future study, especially to teenager. Considering that adolescents are the main
group of orthodontic clinics, we suggest public education on alcohol use, such as posting posters or signs on the corridor
walls and waiting halls in the clinics.

The sex differences in anxiety and depression levels during orthodontic treatment remain contentious. In previous
studies, adult orthodontic patients have attracted much attention, and adult female orthodontic patients are generally

considered to have more complex psychological characteristics than male counterparts.”” !

Some studies gave
a different opinion that adult female patients tend to describe a higher level of anxiety and depression.’®*? However,
in this study, the differences in age and sex were statistically insignificant. The result is consistent with Adrian Curto
et al’s study which employed the same protocol for OHRQoL.?® The contradiction may be due to the discrepancies in
evaluation protocol or sample ethnic.

Although the effect of age was insignificant in this study, we propose that more attention should be paid to adults’
emotional status and OHRQoL. The analysis of impacts on the gender and the types of orthodontic appliance showed that
compared to the underage, grown-ups are more readily differentiated. Choi et al suggested that the self-reported
OHRQoL of adults seemed more negative than that of teenagers.*” We found that literature in the consistent field mainly
focuses on children and adolescence. Undoubtedly, there is an increasing demand of orthodontic therapy among adults;
therefore, more efforts and attentions are required to investigate the OHRQoL and emotional well-being of the grown
population to better understand this group.

The findings found insignificant correlation between types of orthodontic appliances and ED. Meanwhile, in Gao
et al’s study,® the anxiety levels of invisible appliance treatment patients did not differ significantly from those of fixed
ones. However, previous studies have concluded that invisible aligner patients experience less pain compared to fixed
aligners® . We suppose that physical pain may not significantly affect patients’ emotional status once people get used
to the appliances. We suggest that for pain-sensitive patients, clinicians could provide invisible aligners as an option to
reduce the pain and anxiety or depression that may be experienced by patients during treatment course.
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Strengths of our study include identifying a significant relationship between OHRQoL and emotional distress in
orthodontic patients, contributing valuable insights to the field. We undertook a comprehensive exploration of the topic
by assessment of a broad range of factors, including demographic information, OHRQoL, and emotional distress, thus
enhancing the depth of our analysis.

However, the study has limitations. Firstly, the predominance of female participants due to the continuous recruitment
method employed in our sample introduced gender imbalance, which, while accurately reflecting the orthodontic patient
population, may limit the generalizability of our findings to a broader demographic. Additionally, as a cross-sectional
study, it cannot establish causality between variables, necessitating further study to determine the causal relationship
between poor OHRQoL and emotional distress. Finally, we used a relatively simplified assessment tool for emotional
distress, whereas a more comprehensive and sophisticated instrument such as the Depression, Anxiety, and Stress Scale
21 (DASS21) could have provided a deeper understanding of the relationships between variables.

To build upon the findings of our study, future research should address the identified limitations and explore new
avenues of inquiry. It is essential to expand the scope of research to include larger and more diverse samples of
orthodontic patients, allowing for a more comprehensive understanding of the dynamics of psychological well-being and
OHRQoL during and after orthodontic treatment. Longitudinal studies should be considered to establish causal relation-
ships between OHRQoL and emotional distress, shedding light on the specific mechanisms that underlie this correlation.

Conclusion

To conclude, the oral health-related quality of life (OHRQoL) is related to emotional stress. Namely, patients with poor
OHRQoL are more likely to experience anxiety and depression. As a result, orthodontists should consistently assess the
emotional well-being and OHROoL of patients over the treatment course for better treatment outcomes.
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