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Objective: To assess and compare the severity of malocclusion and orthodontic treatment need 

among young Saudis receiving free treatment at public dental practices versus those paying for 

treatment at private practices.

Materials and methods: This retrospective study evaluated the records of 300 patients (179 

females, 121 males; age 13–21 years) treated at orthodontic clinics from 2013 through 2015. 

The public sample was selected from orthodontic clinics at the College of Dentistry, King Saud 

University (KSU); the private sample was selected from five private orthodontic clinics in Riyadh, 

Saudi Arabia. The records were examined for the severity of malocclusion and for orthodontic 

treatment need using the Dental Health Component of the Index of Orthodontic Treatment 

Need. The prevalence of each occlusal discrepancy and the Dental Health Component grade 

were recorded. The severity of malocclusion and orthodontic treatment need were compared 

between practice types, age groups, and sexes with the chi-square test.

Results: Displacement, increased overjet, and Class II and III malocclusion were the most com-

mon orthodontic problems in this study. Patients attending public clinics at KSU generally had 

more severe malocclusion than the patients attending private clinics. Seventy-seven percent of 

orthodontically treated patients at KSU clinics were in great need of treatment, compared with 

58.5% of patients treated at private clinics (P=0.003). Among the patients with great treatment 

need, approximately 62% of male patients and 70% of patients ≤16 years of age were treated at 

KSU clinics, compared with 38% and 48%, respectively, treated at private clinics (P<0.0001).

Conclusion: Young Saudis receiving free orthodontic treatment at public clinics at KSU had 

more severe malocclusion with greater need of orthodontic treatment than the patients paying 

for treatment at private clinics.
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Introduction
Esthetic considerations and dental appearance have become very important for 

children and adolescents, who are therefore strongly motivated to seek orthodontic 

treatment.1 The number of children and adolescents seeking orthodontic treatment has 

dramatically increased over the past few decades; however, not all of these patients 

have true orthodontic problems.2 The patient’s perception, parents’ perceptions, and 

orthodontist’s assessment all influence the need for orthodontic treatment in children 

and adolescents. Several studies have shown that there is no link between actual need 

for treatment as assessed by orthodontists and perceptive need as evaluated by patients 

or their parents, unless the condition is symptomatic.3–6 With the increased demand 

for orthodontic treatment, free health services need a quantifiable method of assigning  
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resources.7 Accordingly, several orthodontic treatment need 

indices have been developed to help to estimate treatment 

need and improve consistency in treatment provision,7 such as 

the Index of Orthodontic Treatment Need (IOTN);8 the Dental 

Aesthetic Index;9 the Index of Complexity, Outcome and 

Need;10 and the Peer Assessment Rating Index.11 These scale-

based indices are used to evaluate the severity of malocclusion 

and orthodontic treatment need. However, each method has 

its limitations: most treatment need indices do not assess the 

prognosis of untreated malocclusions and related symptoms, 

and these indices may need revalidation overtime.7,12

The IOTN, introduced by Brook and Shaw in 1989, 

consists of two components, the Aesthetic Component and 

the Dental Health Component (DHC).8 The IOTN has been 

comprehensively compared with other treatment need indices 

and has been found to be accurate, valid, and reproducible, 

with high sensitivity and specificity.13–15 Past studies have 

used various indices to investigate orthodontic treatment 

need in different populations. The IOTN is most frequently 

used, especially among researchers in the Middle and Far 

East. Based on the DHC of the IOTN, a lower percentage of 

treatment need has been reported among children in Egypt 

(19.8%),16 India (21%),17 Saudi Arabia (22.4%),18 Kuwait 

(28%),19 and Jordan (28%)20 than among Iranian (36.1%),21 

Turkish (38.8%),22 Pakistani (40%),23 Malaysian (47.9%),24 

and Chinese (52%)25 populations.

Orthodontic treatment is expensive, with many factors 

influencing its cost, such as case difficulty, length of treat-

ment, insurance coverage, and clinic location, among oth-

ers.26 In Saudi Arabia, governmental institutions, including 

the Ministry of Health, military hospitals, and academic 

institutions, provide free orthodontic treatment to the pub-

lic. This free service potentially allows patients with little 

treatment need to be treated, displacing others with greater 

need. Consequently, this system can generate waiting lists 

extending for many years, even for patients with severe mal-

occlusion and mandatory treatment need. It has been shown 

that severe malocclusion affects the quality of life of Saudi 

children.27,28 At the same time, providing free orthodontic 

treatment can result in a heavy work load for public health 

care providers.4 In 2006, Hassan4 examined orthodontic 

treatment need according to the DHC of the IOTN among 

adults who were referred for orthodontic treatment at King 

Abdulaziz University (KAU) in Jeddah, Saudi Arabia, and 

compared that need with that of patients at private dental 

clinics.4 He found that the proportion of patients with little 

to no treatment need was significantly higher at KAU clinics 

than at private clinics. In contrast, the proportion of patients 

with great treatment need was significantly higher at private 

clinics than at KAU clinics.4

In countries with publicly funded orthodontic services, 

orthodontic treatment priority is determined by the severity 

of malocclusion and the need for treatment. Since its devel-

opment in 1990, the IOTN has been used by the National 

Health Service in the UK to limit access to orthodontic 

care; since 2006, the IOTN has defined which patients will 

receive National Health Service treatment in primary care.29 

In  Finland, publicly funded dental treatment, including 

orthodontic treatment, has been provided to residents up 

to 18 years of age. The Finnish National Board of Health 

recommends the ten-grade Treatment Priority Index to select 

patients for orthodontic treatment.30,31 In Saudi Arabia, there 

are no national regulations guiding the extent of public orth-

odontic care, and no rationing of access to care according to 

the severity of malocclusion has been implemented.

Providing free, high-quality orthodontic services in 

Saudi Arabia, such as the services provided at the College 

of Dentistry at King Saud University (KSU), as well as 

estimating the resources and workforce necessary to provide 

these services, requires careful evaluation of the true need for 

orthodontic treatment in this country. Therefore, the objective 

of this retrospective study was to use the DHC of the IOTN 

to assess and compare the severity of malocclusion and orth-

odontic treatment need among young Saudis receiving free 

treatment at public orthodontic clinics versus those paying 

for treatment at private dental clinics.

Materials and methods
At an alpha of 0.05 with a maximum difference of 0.4, and 

with an estimated standard deviation of one with a power of 

0.85, the necessary sample size was estimated to be at least 

114 study subjects in each group.

After study approval was obtained from the Ethical Com-

mittee of the College of Dentistry Research Center at KSU, the 

preorthodontic records (orthodontic files, pretreatment study 

models, and panoramic radiographs) of 300 orthodontically 

treated patients aged 13–21 years were studied. Patient consent 

was not required by the Ethical Committee of the College of 

Dentistry Research Centre at KSU as patient data were kept 

unidentified. One hundred sixty-five orthodontic records were 

collected from the orthodontic department at the College of 

Dentistry at KSU, the oldest and largest public university in 

Riyadh. KSU houses a large orthodontic department in the 

College of Dentistry with more than 20 orthodontists. One 

hundred thirty-five orthodontic records were collected from 

five randomly selected private  orthodontic clinics in  different 

www.dovepress.com
www.dovepress.com
www.dovepress.com


 Clinical, Cosmetic and Investigational Dentistry 2016:8 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

123

Orthodontic treatment need among young Saudis

administrative areas in Riyadh. Lists of orthodontically treated 

patients from 2013 through 2015 were obtained  and patients 

who fulfilled the inclusion criteria were selected. The following 

inclusion criteria were used: Saudi patients aged 13–21 years 

with preorthodontic records, patients currently under orth-

odontic treatment by orthodontists, patients with orthodontic 

records of good quality, patients treated with fixed appliances, 

and those with no history of previous orthodontic treatment.

The study models were examined to determine the sever-

ity of malocclusion and orthodontic treatment need based 

on the DHC of the IOTN.8 The DHC is classified into five 

grades ranging from Grade 1 (no treatment need) to Grade 

5 (extreme treatment need). Two examiners were trained 

and calibrated by an expert orthodontist to use the DHC 

of the IOTN at the College of Dentistry, KSU. Data from 

study models were collected using the acronym “MOCDO” 

(missing teeth, overjet, crossbite, displacement of contact 

points, overbite) to identify the most severe occlusal trait 

of each patient. In addition, the Angle molar classification 

was recorded. Panoramic radiographs were examined to 

confirm the presence of hypodontia, supernumerary teeth, 

and impactions.

The data were analyzed with Statistical Package for Social 

Sciences 20 software (IBM Corporation, Armonk, NY, USA). 

The incidence of each occlusal trait and the DHC of the 

IOTN grade were calculated. The final overall score for IOTN 

category from Grade 1 to Grade 5 was recorded according to 

the most severe trait. Treatment need was categorized as no 

or little need (Grades 1 and 2), borderline need (Grade 3), or 

treatment required (Grades 4 and 5). The sample was divided 

into two age groups (≤16 years and >16 years). We compared 

the severity of malocclusion and orthodontic treatment need 

at the two types of dental practice and between age groups 

and sexes using the chi-square test. P-values <0.05 were 

considered significant. A kappa test was used to confirm 

intra- and interexaminer reliability.

Results
Intraexaminer reliability was good to excellent, with kappa 

values of 0.89–0.95. Kappa testing also showed good inter-

examiner reliability, with a value of 0.84.

Three hundred preorthodontic records were selected and 

examined. Approximately 58% of the sample was ≤16 years 

of age (mean, 15.9±2.7 years). The sample included 179 study 

models from female patients (59.7%) and 121 from male 

patients (40.3%). There were no significant differences in 

the distribution of age or sex between the practices (P>0.05).

Table 1 shows the incidence of various orthodontic 

problems among the patients. The most common orthodontic 

problem was displacement (96%), followed by increased 

overjet (64.7%), Class II or III molar relationship (64%), 

crossbite (36%), overbite (36%), and open bite (31%). 

Approximately 12.3% of the sample had congenitally miss-

ing teeth and 13.7% had retained deciduous teeth; however, 

impaction was relatively uncommon (8.3%). The incidence 

of cleft lip and palate was 3.3%.

The distribution and severity of orthodontic problems 

among patients attending each type of practice are shown in 

Table 2. Approximately 77% of patients treated at KSU clin-

ics had Class II or III malocclusion, compared with 48% of 

patients at private clinics; this difference was statistically sig-

nificant (P<0.0001). A significant difference was also found 

in the severity of tooth displacement among treated patients 

between the practice types (P<0.0001).  Approximately 

Table 1 The incidence of the orthodontic problems among the sample as assessed by the DHC of the IOTN

Orthodontic problem No. of cases = 300 Incidence % Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Class II and III 192 64
Displacement 288 96 10 28 33 25
Crossbite (anterior or posterior) 108 36 5.7 20 10.3
Open bite 93 31 19 7 5
Overbite 108 36 19.3 11.7 5
Overjet 194 64.7 33.7 16 10.3 4.7
Reverse overjet (all four incisors in 
crossbite)

30 10 10

Partially erupted 68 22.7 22.7
Supernumerary 4 1.3 1.3
Hypodontia 37 12.3 11.2 1.1
Impaction 25 8.3 8.3
Retained deciduous 41 13.7 13.7
CL/P 10 3.3 3.3
Other craniofacial anomalies 2 0.6 0.6

Abbreviations: CL/P, cleft lip/palate; DHC, Dental Health Component; IOTN, Index of Orthodontic Treatment Need.
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61% of patients treated at private clinics had slight tooth 

displacement, compared with 23.3% of patients treated at 

KSU clinics. In addition, significantly more patients with 

eruption-associated problems, such as hypodontia, retained 

deciduous teeth, impactions, and cleft lip and palate, were 

treated at KSU clinics than at private clinics (P<0.0001). 

Similarly, a significantly higher percentage of patients treated 

at KSU clinics had severe open bite (21.7%), compared with 

only 6.1% of patients treated at private clinics (P=0.002). In 

contrast, there were no differences between practices in the 

percentages of patients with increased overjet, crossbite, or 

over bite, regardless of severity (P>0.05). The distribution 

of orthodontic problems according to orthodontic treatment 

need is shown in Table 3. Most of the orthodontic problems 

were recorded in patients with great need of orthodontic treat-

ment; however, open bite, increased overjet, and increased 

overbite were most commonly observed.

Among the patients, 13% had no or slight treatment need, 

18.3% had moderate to borderline need, and 68.7% had great 

treatment need. Comparison of DHC grades between the 

KSU group and the private group revealed a significant differ-

ence in treatment need (P=0.003) (Figure 1).  Seventy-seven 

Table 2 Distribution and severity of orthodontic problems among patients attending public (KSU) versus private clinics

Orthodontic problems Public (KSU) Private Chi-square P-value

No. (%) No. (%)

Molar occlusion (n=300)
Class I 38 (23) 70 (51.9)

29.013 <0.0001Class II 68 (41.2) 27 (20)
Class III 59 (35.8) 38 (28.1)

Displacement (n=288)
Slight (Grades 1 and 2) 38 (23.3) 76 (60.8)

42.443 <0.0001Moderate (Grade 3) 72 (44.2) 27 (21.6)
Severe (Grade 4) 53 (32.5) 22 (17.6)
Overjet (n=194)
Slight (Grade 2) 76 (52.1) 25 (52.1)

1.906 0.386Moderate (Grade 3) 39 (26.7) 9 (18.8)
Severe (Grades 4 and 5) 31 (21.2) 14 (29.2)
Open bite (n=93)
Slight (Grade 2) 40 (66.7) 17 (51.5)

12.932 0.002Moderate (Grade 3) 7 (11.7) 14 (42.4)
Severe (Grade 4) 13 (21.7) 2 (6.1)
Crossbite (n=108)
Slight (Grade 2) 10 (16.4) 7 (14.9)

1.166 0.558Moderate (Grade 3) 36 (59) 24 (51.1)
Severe (Grade 4) 15 (24.6) 16 (34)
Overbite (n=108)
Slight (Grade 2) 43 (58.1) 15 (44.1)

2.050 0.359Moderate (Grade 3) 21 (28.7) 14 (41.2)
Severe (Grade 4) 10 (13.5) 5 (14.7)
Eruption-associated problems (n=159)
Yes (Grades 4 and 5) 109 (66.1) 50 (37) 25.109 <0.0001

Abbreviation: KSU, King Saud University.

Table 3 Distribution of orthodontic problems among patients according to orthodontic treatment need

Orthodontic problem Treatment need

Little/no Tx. (Grades 1 and 2)
n=39

Borderline Tx. (Grade 3)
n=55

Need Tx. (Grades 4 and 5)
n=206

Total

No. (%) No. (%) No. (%) No. (%)

Class II and III 20 (10.4) 40 (20.8) 132 (68.7) 192 (100)
Displacement 37 (12.8) 50 (17.4) 201 (69.8) 288 (100)
Crossbite 8 (7.4) 21 (19.5) 79 (73.1) 108 (100)
Open bite 3 (3.2) 9 (9.7) 81 (87.1) 93 (100)
Overbite 7 (6.5) 20 (18.5) 81 (75) 108 (100)
Overjet 18 (9.3) 26 (13.4) 150 (77.3) 194 (100)

Abbreviation: Tx, treatment.
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percent of patients treated at KSU clinics were in great need 

of orthodontic treatment, compared with 58.5% of patients 

treated at private clinics. The percentage of patients with 

little to no treatment need (17%) or borderline treatment need 

(24.4%) was higher in the private group than in the KSU 

group (9.7% and 13.3%, respectively) (Figure 1).

In the current study, there was a significant difference in 

treatment need among male patients treated at KSU versus 

those treated at private clinics (P<0.0001) (Figure 2). Most 

male patients with no, little, or borderline treatment need were 

treated at private dental clinics, while male patients with great 

treatment need were treated at KSU clinics. Similarly, most 

younger patients with no, little, or borderline treatment need 

were treated at private dental clinics, whereas young patients 

with great treatment need were treated at KSU dental clinics 

(P<0.0001) (Figure 3).

Discussion
Demand for orthodontic treatment is expanding as awareness 

has increased in the growing population of Saudi Arabia.32 

Figure 1 Comparison of orthodontic treatment need (DHC) among patients attending public (KSU) versus private clinics.
Note: *P=0.003.
Abbreviations: DHC, Dental Health Component; KSU, King Saud University; Tx, treatment.
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Figure 2 Comparison of orthodontic treatment need (DHC) among patients attending public (KSU) versus private clinics according to sex.
Note: *P<0.0001.
Abbreviations: DHC, Dental Health Component; KSU, King Saud University; Tx, treatment.
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However, several studies have indicated that patients overesti-

mate their own treatment needs compared with the  evaluation 

of orthodontists.3,4 The clinical skills of orthodontists 

allow much more accurate and comprehensive assessment 

of a patient’s presenting condition than the patient’s self-

assessment.33 In the current study, the need for orthodontic 

treatment was evaluated based on orthodontic assessment, 

with the assumption that all patients perceived themselves 

as needing orthodontic treatment.

The IOTN was used in this study because it is valid, quick, 

reproducible, and easy to use. However, the IOTN is mainly 

designed for permanent teeth and its application in patients 

with mixed dentition may require modification.34 The IOTN 

is an excellent tool when used by experts in orthodontic 

research; however, a long training period is required before 

an examiner can use the index reliably. The modified IOTN 

appears to overcome the training and reliability problems 

that often accompany the use of orthodontic indices by 

nonspecialists in oral health surveys.35 Although widely 

used to grade several common occlusal traits, the IOTN has 

some limitations. For example, it does not assess the skeletal 

components of malocclusion and does not account for facial 

features, deformity, or soft-tissue conditions.36 In addition, 

there is no correlation between the IOTN grade of a present-

ing malocclusion and functional or quality-of-life improve-

ment after treatment, and some of the functional indications 

for orthognathic treatment are not included.37 The Index of 

Orthognathic Functional Treatment Need was developed to 

overcome some of these limitations.37,38

Approximately 60% of patients in the present study 

were females. In general, female patients seek orthodontic 

 treatment more than male patients, a difference that reflects 

the greater concern about facial and dental appearance among 

females.39 In addition, this sex difference might be attributed 

to the earlier growth and development, and also greater self-

consciousness of females compared with males.2 More than 

half of the patients were younger than 16 years of age, which 

may indicate that younger adolescents are more concerned 

about their appearance,39 or might be related to greater paren-

tal influence on their younger children, whereas older children 

might decide for themselves whether to pursue treatment.

The current study revealed information concerning 

the pattern of malocclusion among orthodontically treated 

patients. Malocclusion was mainly caused by displacement, 

increased overjet, crossbite, and overbite. Similar occlusal 

discrepancies were reported in a previous study of patients 

referred for orthodontic treatment at KAU.4 In a study of 

referred Pakistani patients, overjet, followed by crowd-

ing, were the most common occlusal traits associated with 

increased severity of malocclusion.40 The main occlusal 

traits found in patients who had a great need for orthodontic 

treatment were open bite, increased overjet, and overbite. 

Comparable findings were reported among Brazilian patients 

with great need for orthodontic treatment.41 Further, it was 

reported that the most common occlusal traits among Saudi 

children requiring orthodontic treatment were tooth dis-

placement, increased overjet, and deep bite.28 Malocclusions 

characterized by open bite, severe overjet, and overbite can 

Figure 3 Comparison of orthodontic treatment need (DHC) among patients attending public (KSU) versus private clinics according to age group.
Note: *P<0.0001.
Abbreviations: DHC, Dental Health Component; KSU, King Saud University; Tx, treatment.
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interfere with social relationships; facial appearance is con-

sidered the main reason for seeking orthodontic treatment.1

We found that orthodontic patients treated at KSU clinics 

had more severe malocclusions, such as severe displacement, 

Class II and III molar relationship, open bite, and problems 

associated with eruption, than the patients treated at private 

clinics. This difference could be related to different selection 

criteria for orthodontic treatment, or to the presence of dif-

ferent dental specialties at the dental college, which results 

in referral of difficult cases to its orthodontic clinics, whereas 

private patients usually refer themselves for treatment. In 

addition, this difference could be attributed to people’s trust 

and confidence in the orthodontic treatment provided at KSU 

by qualified and skillful orthodontists accustomed to deal-

ing with difficult situations. Furthermore, as KSU is a large 

teaching institution, it applies new treatment strategies based 

on recent research, making it an attractive choice for people 

with severe malocclusion seeking orthodontic treatment. 

Regardless of the severity of overbite, crossbite, or overjet, 

orthodontic patients with these malocclusions were treated 

in similar percentages at both practice types, because such 

problems are recognized by patients or their parents, who 

seek orthodontic treatment in any clinical setting. In addition, 

occlusal conditions such as increased overjet, tooth displace-

ment, and increased overbite have a higher psychosocial 

impact than other conditions.42

In our study, almost 70% of orthodontic patients had 

great treatment need. A comparable 71.6% of patients were 

reported to need orthodontic treatment in a previous study 

of patients referred to KAU.4 A higher percentage (83.2%) 

of great treatment need was reported among referred  Turkish 

children.22 However, a lower percentage (52.5%) was reported 

among Saudi children who were about to undergo orthodontic 

treatment.28 In addition, 47.1% of referred Pakistani patients 

were clinically assessed as needing orthodontic treatment.40 

These differences in orthodontic treatment need among 

orthodontically referred and treated individuals might be 

attributed to variability in the perceptions of patients or 

referring dentists, who may assess malocclusion with dif-

ferent prioritization of esthetic factors versus quantifiable 

treatment need.

Although the majority of patients in the present study 

required treatment, a difference in patients’ distribution 

between KSU and private clinics was found. Approximately 

77% of orthodontic patients treated at KSU clinics had great 

treatment need, compared with 58.5% at private clinics. This 

difference mainly results from differences in the severity of 

malocclusion in the sample population. Public institutions 

provide advanced services for patients with great treatment 

need. Patients with great treatment need often require a 

multidisciplinary approach with various hospital services 

that can only be provided at large institutions such as KSU. 

Approximately 42% of orthodontic patients treated at private 

clinics had no, little, or borderline treatment need, compared 

with 23% of patients at KSU clinics. This difference might 

be related to the payment method at the different clinic types. 

The desire of patients or their parents to receive treatment 

leads them to pay for treatment of conditions that have little 

treatment need. These results contradict those of Hassan, who 

found in 2006 that the proportion of patients with little to no 

treatment need was significantly higher at KAU clinics than at 

private clinics, whereas the proportion of patients with great 

treatment need was significantly higher at private clinics than 

at KAU clinics.4 Hassan’s study included patients referred for 

orthodontic treatment, whereas our study included orthodon-

tically treated patients. This difference in patients’ stage of 

treatment may explain the contradictory results.

The majority of male patients with no, little, or border-

line treatment need were treated at private clinics, whereas 

male patients with great need were treated at KSU clinics. 

This difference might be related to the fact that most male 

patients with little need were not accepted for treatment at 

KSU clinics and instead sought treatment at private clinics. 

Similarly, the majority of younger patients with no, little, 

or borderline treatment need were treated at private clinics, 

whereas younger patients with great need were treated at 

KSU clinics. Younger patients might convince their parents 

to seek and pay for orthodontic treatment at private clinics, 

even when there is little need for treatment.

Although most adolescents treated at KSU clinics were 

in great need of treatment, a considerable proportion (23%) 

with no, little, or borderline treatment need were also treated. 

The free treatment provided at KSU clinics allows anyone 

to seek treatment, regardless of the severity of malocclu-

sion. The treatment of patients with little treatment need 

might be related to sociopsychological patient needs. Patient 

perception concerning orthodontic treatment should not be 

ignored, and orthodontists should focus their attention beyond 

orthodontic mechanotherapy to the more subjective aspects 

of a patient’s discomfort and attitude toward treatment.43 

While the orthodontist prioritizes function and occlusion, the 

patient might perceive other factors to be equally important 

in initiating treatment.44

Although public clinics are tasked with providing care 

both to patients with true orthodontic treatment need and 

to those with needs that are more sociopsychological than 

functional, the long waiting lists for orthodontic treatment 

at KSU clinics indicate that the resources for orthodontic 
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treatment are insufficient to accommodate the demand for 

services. Therefore, patient selection is necessary to ensure 

that treatment is provided to patients who need it the most, 

with consideration of the patient’s self-perceived need.

National rules and regulations guiding the provision of 

public orthodontic services should be imposed and imple-

mented based on evaluations such as occlusal indices. Orth-

odontic need assessment is not only important for treatment 

priority screening, but also useful for clinical intervention, 

dental-based programs, resource planning, and third-party 

funding.2 Experience with the use of such indices in other 

countries suggests that they play a valuable role in resource 

distribution and preparation, and result in more consistency 

in patient recognition and treatment referral.45 Accordingly, 

we recommend the use of the DHC of the IOTN as a screen-

ing tool to evaluate the waiting lists of patients seeking 

orthodontic treatment at KSU clinics.

Our study had some limitations, including missing data 

for some suitable patients and restricted access to the private 

clinics and patients’ records, which limited the sample size. 

In addition, because this study was based on a limited sample 

and was collected from a single public academic institution, 

the results cannot be generalized to all orthodontically treated 

patients receiving care at public clinics. Further studies 

involving different public and private clinical settings are 

required.

Conclusion
Young Saudi patients receiving free treatment at public 

orthodontic clinics at KSU had more severe malocclusion 

and greater need of orthodontic treatment than the patients 

paying for treatment at private orthodontic clinics.
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