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Purpose: The objective of this study is to compare the orthodontic patient’s experiences 
with removable and fixed orthodontic appliances on daily activities, food consumption, and 
oral symptoms in Riyadh city, Saudi Arabia.
Methods: This was a cross-sectional observational study carried out among orthodontic 
patients. A total of 150 adult patients, including 118 in the fixed orthodontic appliance group 
and 32 in the removable (Invisalign) orthodontic group, who met the inclusion criteria 
completed a validated and self-administered questionnaire. In addition, the study participants 
reported their experience in terms of daily routine, food consumption, and oral symptoms 
one week after appliance activation. Data were analyzed using the chi-square test and 
Fisher’s exact tests for the categorical variables. In addition, Mann–Whitney U, Kruskal– 
Wallis, and Spearman’s tests were also applied to the data.
Results: The fixed orthodontic patients compared to the removable orthodontic cases showed 
significantly higher difficulty in sleeping (1.28±1.10 vs 0.94±0.88, p=0.024), sores on the tongue 
(0.97±1.00 vs 0.56±0.76, p=0.042) and cheeks (1.20±1.11 vs 0.72±0.81, p=0.027), and the 
presence of food debris under the appliance (1.53±1.16 vs.1.00±0.95, p=0.021). Moreover, the 
oral health impact score showed a significant positive correlation with the duration of the 
orthodontic treatment (r=0.339, p<0.001) and pain intensity (r=0.309, p<0.001).
Conclusion: The fixed orthodontic treatment compared to removable orthodontic treatment 
resulted in more severe pain, sleeping difficulty, sores on the tongue and cheeks, and food 
impaction after one week of appliance activation.
Keywords: removable appliance, orthodontic treatment, fixed appliance, Invisalign, oral 
impacts, oral health-related quality of life, OHRQoL

Introduction
Malocclusion is often considered to negatively influence an individual’s physical, 
social, and psychological well-being and self-esteem.1–3 Therefore, patients pursue 
orthodontic treatment to enhance their appearance, dental function, psychological 
well-being, and quality of life. Esthetic improvement is the primary motive for 
adult patients seeking orthodontic treatment.4,5

The orthodontic need assessments in Saudi Arabia have revealed that crowding was 
the most common malocclusion trait, followed by increased overjet and spacing.6 It has 
been reported that the 40–62.4% of the population needs orthodontic treatment.7,8 

Because of greater awareness of the benefits of orthodontic treatment, the number of 
people seeking orthodontic treatment has increased during the previous two decades.8 

The rising demand for orthodontic treatment, along with the government’s limited 
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ability to offer orthodontic services, has prepared the way to 
establish private orthodontic clinics in Saudi Arabia.9

Orthodontic patients may require either removable 
appliance or fixed appliance therapy based on the diagno-
sis and severity of the condition. The components of fixed 
orthodontic appliances such as brackets may have an 
unsightly look, functional restrictions, discomfort, and 
pain during therapy, affecting the patients’ oral health- 
related quality of life.10–12 Past studies have outlined the 
differences between removable and fixed orthodontic treat-
ment appliances concerning esthetics, cost, technical and 
dental health factors, and patients’ experiences.13 Pain and 
discomfort levels of the patients undergoing removable 
and fixed dental appliance therapy varied across the 
groups.14 Moreover, some studies reported more eating 
disturbance among patients treated with conventional 
fixed orthodontic appliances than removable appliance 
therapy.15

Many tools, including the Psychosocial Impact of 
Dental Aesthetics Questionnaire (PIDAQ),16 the Child 
Oral Impact on Daily Performance,17 and the Child Oral 
Health Impact Profile,18 were previously used to examine 
OHRQoL in connection to orthodontic appliance treat-
ment. The short-term oral Impact scale utilized by 
Alajmi et al is one of the indicators to measure the oral 
impacts of orthodontic treatments that affect an indivi-
dual’s daily activities. It consists of fourteen items that 
assess the effects of orthodontic appliances on daily activ-
ities, disturbances in eating, and oral symptoms.19 

According to Zamora-Martinez et al, the quality of life 
of orthodontic patients decreased significantly throughout 
therapy compared to their pre-treatment status but 
increased considerably at the end of treatment.20

Orthodontic appliances are expected to negatively 
impact OHRQoL because of the position and design of 
removable and fixed appliances. However, previous 
research found inconsistent results when evaluating the 
impact of removable and fixed orthodontic treatment tech-
niques on oral health-related quality of life.15,21 These 
contradictory results may be related to the small sample 
size, which calls for larger-sample-size investigations. 
Furthermore, it is unclear if patients who receive remova-
ble appliance therapy report less oral health impacts than 
the fixed appliance orthodontic treatment.22

Comparison of oral health impacts of removable and 
fixed orthodontic treatment is still a concern and needs 
further evidence to choose the type of orthodontic appli-
ance therapy in clinical practice. Moreover, in Saudi 

Arabia, limited studies documented the impact of remova-
ble appliances on OHRQoL.23,24 Hence the present study 
compared the patients’ experience with removable and 
fixed orthodontic appliances in daily activities, food con-
sumption, and oral symptoms in Riyadh city, Saudi 
Arabia. This study hypothesized that limitations of daily 
activities, food consumption, and oral symptoms differed 
between patients receiving removable and fixed appliances 
orthodontic treatment.

Materials and Methods
A cross-sectional study was carried out among a sample of 
active orthodontic patients in Riyadh city, Saudi Arabia. 
The study was conducted from April to July 2021. The 
ethical approval for the study was obtained from the 
research center of Riyadh Elm University (FIRP/2021/89/ 
429/420). Before participating in the study, each patient 
was given oral and written information and signed a writ-
ten consent form. This study was conducted in accordance 
with the Declaration of Helsinki.

All patients were recruited systematically based on the 
following inclusion criteria: 18–35 years of age, simple to 
moderate orthodontic treatment need, absence of missing 
teeth, and agreed to answer the questionnaire. In contrast, 
orthodontic patients with Class III malocclusion, skeletal 
abnormalities, cleft lip or palate, craniofacial disturbances, 
and systemic diseases were excluded.

Study Sample
Based on the convenience sampling methodology, few 
governments and private dental clinics providing ortho-
dontic treatment in Riyadh city were selected for the 
study purpose. Furthermore, due to the retrospective 
character of the study, patients were divided into two 
groups based on treatment modality (fixed or remova-
ble appliance therapy) employed but not on the treat-
ment stage or type of teeth movement. Removable 
appliances included Invisalign Clear aligner treatment 
modality.

Sample Size Calculation
A sample of (N=150) orthodontic patients undergoing 
fixed and removable treatment was calculated by consider-
ing alpha error probability of 0.05, power 0.80, allocation 
ratio of 0.271, and effect size of 0.58 required for the 
Wilcoxon-Mann–Whitney test.
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Study Instrument
The demographic part of the previously used instrument 
by Alajmi et al15 was changed and utilized in this inves-
tigation. Moreover, medication intake to relieve the pain 
was also assessed by the patients. The questionnaire con-
sisted of three sections; the first section contained informa-
tion on demographic variables (age, gender, education, 
income, and residence), second section dealt with ortho-
dontic treatment-related information and associated pain 
(orthodontic treatment type, duration of treatment, type of 
practice, pain rating and intake of medication). The third 
part included items that assessed limitations to the daily 
routine, disturbances to eating, and presence of oral symp-
toms measured on a five-point Likert scale; 1 = no 
instances (never affected), 2 = few instances (less than 
once a month), 3 = some instances (once or twice a 
month), 4 = several instances (once or twice a week), 
5=numerous instances) (3–4 times a week/nearly every 
day). In addition, the pain due to orthodontic treatment 
was assessed on a visual analog scale of 0–10. The pain 
scale is further categorized into mild (1–3), moderate (4– 
7), and severe (8–10). Responses to the third part ques-
tionnaire were dichotomized by considering no 
instances=0 and all other instances=1. Finally, the scores 
of all the 14 items were added to obtain the overall impact 
of fixed and removable orthodontic treatment. An impact 
scale ranged between 0–14. A high oral impact score 
indicates poor health-related quality of life.

Questionnaire Administration
After forward and reverse translation, the study question-
naire was created in both English and local Arabic lan-
guages with the aid of a bilingual specialist. For data 
collection, the electronic version of the questionnaire was 
created using Google forms. In addition, two trained inves-
tigators visited government and private orthodontic clinics 
to gather information. Patients attending orthodontic 
clinics for appliance activation were approached, and treat-
ment information was documented. Those who met the 
requirements and consented to participate in the study 
were recalled one week after the appliance was activated 
to complete a Google form using an Apple iPad to self- 
report the questionnaire items. The investigator clarified 
any doubts during questionnaire administration. The ques-
tionnaire’s face validity was determined by soliciting 
expert comments (dental public health practitioner), and 
the questionnaire was found to be reliable (Cronbach’s 
alpha=0.88).

Statistical Analysis
Data was gathered and analyzed using Statistical Package 
for Social Sciences (IBM-SPSS version 25, Armonk, NY: 
USA). Descriptive statistics of frequency distribution and 
percentages were calculated for the categorical variables, 
and the Chi-square test and Fisher’s exact tests were used 
to analyze variables. Similarly, mean, standard deviation 
values were calculated for the continuous variables of age, 
duration of the orthodontic treatment, and pain rating. 
Shapiro–Wilk’s test of normality indicated the non-normal 
distribution of the data (p<0.05). Hence the mean rank of 
overall impact was compared between fixed and remova-
ble orthodontic treatments using non-parametric tests of 
Mann–Whitney U and Kruskal–Wallis tests. Finally, 
Spearman’s test was applied to assess the correlation of 
type of orthodontic treatment on pain and overall impact 
score. A value of p<0.05 was considered statistically sig-
nificant for all the statistical tests.

Results
A total of 150 orthodontic patients undergoing fixed 
(n=118) and removable (n=32) orthodontic treatment 
agreed to participate in the study. Most of the orthodontic 
patients received treatment in private dental clinics rather 
than the government. Fixed orthodontic patients had a 
higher mean age (24.85±8.13 years) and sought a more 
extended period of treatment (11.51±10.19 months) than 
removable orthodontic patients. In addition, significantly 
higher fixed orthodontic treatment patients than the remo-
vable patients (4.87±2.28 vs 4.03±1.99, p=0.028) com-
plained of oral pain. Accordingly, pain medications were 
used by a higher proportion of fixed orthodontic patients, 
72 (61.0%), than removable 14 (43.8%) orthodontic cases. 
Demographic characteristics and orthodontic treatment 
variables are shown in (Table 1).

In a few instances, orthodontic patients reported diffi-
culty in speaking 51 (34.0%), enjoying meals 59 (39.3%), 
opening their mouth 55 (36.7%), and food debris under-
neath the appliances 47 (31.3%). Similarly, 49 (32.7%) 
reported being unable to eat meals in some instances. 
Furthermore, 52 (34.7%) and 57 (38.0%) subjects experi-
enced sores on their cheeks and lips. The frequency dis-
tribution of the responses is shown in (Figure 1). The 
highest mean item impact score was observed with diffi-
culty in daily activities 1.59±1.12 followed by the distur-
bance in work and study 1.58±1.11, presence of food 
debris under the appliance 1.41±1.14, and the least score 
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was found with the item, were there any foods that you 
could not eat?. The mean impact score of individual items 
is shown in (Table 2).

The fixed orthodontic patients compared to the remova-
ble orthodontic cases showed a significantly higher effect on 
the sleeping difficulty (1.28±1.10 vs 0.94±0.88, p=0.024), 
sores on the tongue (0.97±1.00 vs 0.56±0.76, p=0.042) and 
cheeks (1.20±1.11 vs 0.72±0.81, p=0.027), and the presence 
of food debris under the appliance (1.53±1.16 vs.1.00±0.95, 
p=0.021). However, no significant difference was observed 
between removable and fixed orthodontic appliances regard-
ing other items, as shown in (Table 3).

A mean oral health impact score of 9.07±4.37 (range 
0–14) was found among study participants with no signif-
icant differences across different gender, education levels, 

types of orthodontic treatment, and practice (p>0.05). 
However, study participants with family income <5000 
SAR per month showed significantly lower impact scores 
(57.35) than those of 5000–10,000 SAR (82.75) and 
>10,000 SAR (75.28). Comparison of oral health impact 
score across different variables is shown in (Table 4).

Of the 118 fixed orthodontic patients, 27 (22.9%) 
experienced mild, 80 (67.8%) moderate, and 11 (9.3%) 
severe pain. Likewise, of the 32 removable orthodontic 
cases, 11 (34.4%) had mild, 19 (59.4%) moderate, and 2 
(6.3%) severe pain. In addition, Spearman’s tests indicated 
a significant positive correlation between oral health 
impact score and duration of the orthodontic treatment 
(r=0.339, p<0.001) and oral health impact score and pain 
intensity (r=0.309, p<0.001) (Table 5).

Table 1 Demographic Characteristics and Type of Orthodontic Treatment

Variables Fixed Removable p

n % n %

Gender Female 99 83.9 29 90.6 0.340§

Male 19 16.1 3 9.4

Total 118 100.0 32 100.0

Education Intermediate/High school 18 15.3 4 12.5 0.696§

College 100 84.7 28 87.5

Total 118 100.0 32 100.0

Family income (Saudi Riyals) <5000 21 17.8 3 9.4 0.316§

5000–10,000 50 42.4 12 37.5

>10,000 47 39.8 17 53.1

Total 118 100.0 32 100.0

Type of practice Private 93 78.8 24 75.0 0.644§

Government 25 21.2 8 25.0

Total 118 100.0 32 100.0

Pain control Medication Yes 72 61.0 14 43.8 0.080§

No 46 39.0 18 56.3

Total 118 100.0 32 100.0

Age of the participants (years) 24.85 8.13 25.03 8.05 0.747¶

Duration of orthodontic treatment (Months) 11.51 10.19 9.56 9.62 0.165¶

Worst pain felt last week (0–10 scale) 4.87 2.28 4.03 1.99 0.028¶

Notes: Data are presented as n (%) or mean ± SD as appropriate. §Mann–Whitney U-test was used to obtain a p-value. ¶Fisher’s exact test used to obtain a p-value.
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Discussion
This study compared fixed and removable orthodontic 
treatment modalities utilizing a cross-sectional study 
design. When compared to removable orthodontic treat-
ment, our findings indicated that the fixed orthodontic 
patients experienced significantly higher sleep difficulty, 
ulcers on the tongue and cheeks, and food impaction 
beneath the appliances. Moreover, the length of orthodon-
tic treatment and pain intensity have shown a significant 

positive correlation with oral health impact score. 
Furthermore, income level was found to affect the oral 
health quality of life of orthodontic patients. Hence, our 
study hypothesis is accepted that there is a difference 
between removable and fixed appliance patients in terms 
of daily activity limits, food consumption, and oral 
symptoms.

In this study, fixed orthodontic patients reported greater 
sleep difficulty than removable patients after appliance acti-
vation. It could be related to the higher problems of adapta-
tion faced during newly placed therapeutic components of 
fixed orthodontics compared to the removable appliances in 
the oral cavity. Moreover, increased anxiety towards fixed 
appliance therapy could have affected the sleep quality of the 
patients. Our finding is similar to the previously reported 
studies in which sleeping difficulty was reported among 
patients undergoing fixed orthodontic therapy.12,15,25 On the 
contrary, Alajmi et al found no significant differences in 
sleep difficulties between patients undergoing fixed and 
Invisalign orthodontic treatment.19 While Wu et al did not 
find any difference in sleeping problems between lingual and 
buccal fixed orthodontic patients.26

In our study, fixed orthodontic patients had a higher 
incidence of mucosal sores on the lips, tongue, and cheeks 
due to the use of metal brackets, wires, and bands, which 
increases the risk of mucosal irritation than the removable 
appliance therapy. This finding is in line with the previously 
reported studies on fixed orthodontic appliances.15,19

Figure 1 Frequency distribution of the responses to the questionnaire items.

Table 2 Mean and Standard Deviations Score of Each Item 
Response (N=150)

Items Questions Mean SD

Item 1 Difficulty in speaking 1.26 1.01

Item 2 Difficulty in swallowing 0.93 0.95

Item 3 Difficulty in sleep 1.21 1.06
Item 4 Disturbance in work and study 1.58 1.11

Item 5 Difficulty in daily activities 1.59 1.12

Item 6 Foods could not eat 0.66 0.904
Item 7 Difficulty in enjoying food 1.29 1.08

Item 8 Change in the sense of taste 0.81 0.86
Item 9 Difficult to open mouth 0.75 0.90

Item 10 Sores on tongue 0.88 0.97

Item 11 Sores on your cheeks 1.10 1.07
Item 12 Sores on lips 0.95 0.98

Item 13 Bad taste or bad smell in mouth 0.91 0.93

Item 14 Food debris under the appliance 1.41 1.14

Notes: No instances=0, few instances=1, some instances=2, several instances=3, 
numerous instances =4.
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Another interesting finding of our study is that the 
orthodontic patients receiving removable appliance ther-
apy had significantly lower food impaction than fixed 

appliances therapy. This result is not surprising since the 
removable appliance is kept outside the mouth during the 
food intake avoiding food impaction underneath the 

Table 3 Comparison of Individual Impact Scores Between Fixed and Removable Appliances Patients

Domains Items Fixed Removable p§

Mean SD Mean SD

Limitation of daily activities Difficulty in speaking 1.25 1.00 1.28 1.08 0.971

Difficulty in swallowing 0.88 0.93 1.09 1.03 0.295

Difficulty in sleep 1.28 1.10 0.94 0.88 0.024*

Disturbance in work and study 1.61 1.11 1.47 1.11 0.640

Difficulty in daily activities 1.67 1.12 1.31 1.12 0.531

Limitations and disturbance in eating Foods could not eat 0.72 0.951 0.438 0.67 0.540

Difficulty in enjoying food 1.39 1.06 0.94 1.11 0.093

Change in the sense of taste 0.83 0.87 0.75 0.84 0.177

Oral symptoms Difficult to open mouth 0.79 0.94 0.63 0.75 0.157

Sores on tongue 0.97 1.00 0.56 0.76 0.042*

Sores on your cheeks 1.20 1.11 0.72 0.81 0.027*

Sores on lips 1.03 1.02 0.69 0.78 0.111

Bad taste or bad smell in mouth 0.99 0.98 0.63 0.61 0.085

Food debris under the appliance 1.53 1.16 1.00 0.95 0.021*

Notes: *p<0.05, §Mann–Whitney test. 
Abbreviation: SD, standard deviation.

Table 4 Comparison of Oral Health Impact Scores Across Different Demographic and Treatment Variables

Variables N Mean SD Mean Rank p

Gender Female 128 9.09 4.44 75.98 0.740

Male 22 8.91 4.05 72.68

Education Intermediate/High school 22 9.95 4.01 83.91 0.322

College 128 8.91 4.43 74.05

Family income (Saudi Arabian Riyals) <5000 24 7.42 3.91 57.35b 0.049*

5000–10,000 62 9.90 3.83 82.75a

>10,000 64 8.88 4.86 75.28a

Type of orthodontic treatment Fixed 118 9.32 4.31 78.08 0.159

Removable 32 8.13 4.52 65.97

Type of practice Private 117 8.82 4.43 73.08 0.195

Government 33 9.94 4.08 84.09

Notes: *p<0.05, The superscripts a, b are used to indicate pairwise comparisons. Different superscript letters in a column are significantly different. Oral health impact 
score (Mean±SD) (range: 0–14).
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removable appliance. However, some discomfort when 
eating may be attributed to tooth sensitivity during ortho-
dontic movement. This finding is in line with other 
reported studies.15 Additionally, no significant differences 
were reported by study participants regarding the bad taste 
or bad smell.

Past study has reported that orthodontic treatment is 
associated with family income.27 In this study, the family 
income levels of the study participants were highly uneven 
between the two groups due to the higher treatment cost 
with removable orthodontic appliances. Patients with 
higher incomes (>10,000 SAR per month) opted for remo-
vable orthodontic therapy because of the aesthetics and 
comfort, while those with lesser incomes preferred fixed 
orthodontic treatment. This result is consistent with the 
findings of past studies.14,22 Additionally, it has been 
reported that income influences pain perception, anxiety, 
and quality of life in people with varying socioeconomic 
levels due to differences in healthcare resources and envir-
onmental stresses.28 However, in our study, orthodontic 
patients with a family income of <5000 SAR have 
shown a significantly lower oral health impact than the 
other income categories indicating socioeconomic dispari-
ties related to orthodontic treatment and associated quality 
of life. Hence family income can act as one of the con-
founding factors in this study. Moreover, it is unknown to 
what degree income influences patients getting the ortho-
dontic treatment that future studies need to investigate.

Patients undergoing removable and fixed orthodontic 
treatment reported different pain intensities. The fixed 
orthodontic patients reported significantly higher pain 

intensity than removable orthodontic patients. It was 
observed that the level of pain and suffering was more 
remarkable for the first three days in fixed orthodontic 
patients, and the pain rating peaked on the second day.29 

It could be why fixed orthodontic patients consume more 
analgesics than removable orthodontic patients. This finding 
contradicts the study reported by Alajmi et al in which both 
the treatment modalities had similar pain intensities.19 In 
contrast, Wiedel and Bondemark found low to moderate 
levels of pain and discomfort in both groups.29

The oral health impact score showed a significant posi-
tive correlation with the length of orthodontic treatment 
and pain intensity, suggesting longer the length of ortho-
dontic treatment, the greater the impact on oral health. 
Similarly, pain severity may be linked to a poor oral 
health-related quality of life among orthodontic patients.

One of the most important adverse effects of ortho-
dontic treatment is speech problems.30 In our study, fixed 
orthodontic patients reported insignificant higher speech 
problems than removable orthodontic patients. Since the 
orthodontic appliance commonly fits on the palate or the 
surface of the teeth, altering tongue movement and oral 
cavity space, resulting in the distortion of specific 
sounds.31 Fixed appliances demonstrated to have a sig-
nificant effect on speech output. The sounds of /i/, /s/, /t/, 
and /d/ are the most severely affected.32

In this study, both removable and fixed orthodontic 
patients reported nearly similar disturbances in eating 
and chewing foods without any significant difference. It 
could be due to the acquaintance of the patients to respec-
tive treatment modalities as both groups had almost similar 

Table 5 Spearman Correlation Tests

Variables Oral Health Impact Score Age Duration Pain Intensity

Oral health impact score CC 1.000

p

Age CC −0.094 1.000

p 0.253

Duration CC 0.339** −0.0103 1.000

p <0.001 0.210

Pain intensity CC 0.309** −0.196* 0.296** 1.000

p <0.001 0.017 <0.001

Notes: **Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed). 
Abbreviation: CC, correlation coefficient.
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duration of orthodontic treatment. However, studies have 
pointed out that the removable orthodontic patients had 
more comfortable eating and chewing than fixed appli-
ances. This is because removable orthodontic patients 
could temporarily remove their appliances during meals.19 

It has been reported that nearly half of the patients with 
removable orthodontic treatment were completely satisfied 
with eating and chewing compared to one-quarter of the 
fixed orthodontic patients.33

The removable orthodontic appliance facilitates brush-
ing and flossing, contributing to improved oral hygiene 
and oral health among orthodontic patients.34 However, 
reported data on removable and fixed orthodontic treat-
ment modalities of oral hygiene maintenance are indeci-
sive since plaque and gingival scores between the two 
treatment options are comparable. The plaque accumula-
tion in fixed orthodontic treatment is evident around the 
brackets.34,35

In this study, the removable orthodontic patients 
demonstrated an insignificant lower oral health impact 
score than the fixed orthodontic patients suggesting better 
OHRQoL. It could be related to the less frequent func-
tional limitation, physical pain, physical disability, and 
psychological discomfort.22

Limitations of the Study
Considerable differences in the number of participants 
between fixed and removable orthodontic treatment groups 
and an imbalanced number of males and females could 
have influenced the study results. Additionally, this study’s 
concept and execution have some drawbacks. First, it was 
a cross-sectional study where study participants were not 
matched for ages, gender, and levels of malocclusion 
severity, treatment phase, and type of teeth movement. 
Second, the inclusion criteria were not extremely stringent 
because of patients’ limited availability and willingness to 
participate. Third, the recall bias might have influenced the 
results of the study since participants were called after one 
of appliance activation. Finally, the nature of the pain 
experienced by removable and fixed orthodontic patients 
was not recorded. Hence the data must be carefully inter-
preted for generalization. A follow-up randomized con-
trolled trial with large sample size is recommended to 
provide more precise results.

Conclusion
The fixed orthodontic treatment resulted in more severe 
pain, sleeping difficulty, sores on the tongue and cheeks, 

and food impaction than removable orthodontic therapy 
after appliance activation. However, the oral health impact 
score did not differ markedly between fixed and removable 
orthodontic patients. In addition, the length of the ortho-
dontic treatment and pain intensity showed a significant 
relationship with oral health impact score.
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