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Abstract:
Background: Identifying occlusal status in a particular population 
will be valuable in planning the appropriate preventive and 
treatment programs. The purpose of this study was to assess the 
status of occlusion among school children in Riyadh, Saudi Arabia.
Materials and Methods: This study was conducted at Riyadh, 
Saudi Arabia from September 2012 to June 2013. A total of 1825 
Saudis (1007 males and 818 females) of 12-16 years old were 
randomly selected from 20 schools in different areas of Riyadh 
city to determine the status of their occlusion. The examiners 
assessed molar and canine relationships, spacing and crowding, 
overjet, overbite, anterior and posterior cross bite. These occlusal 
parameters were examined by two experienced examiners using a 
mouth mirror, small light source and calibrated fiber ruler.
Results: About 60.11% of Saudis presented with Class I molar 
relationship while 7.12% and 10.13% of the subjects had Class II 
and III molar relationship, respectively. The most prevalent canine 
relationship was Class I (54.13%), followed by Class II (12.4%) 
and Class III (11.2). Normal overjet and overbite were observed 
in 76% and 67% of the sample, respectively. The prevalence of 
malocclusion traits were crowding (45.4%), Spacing (26.9%), 
excessive over jet (16.4%), posterior cross bite (8.9%), anterior 
open bite (8.4%) and excessive overbite (6.68%). No statistically 
significant differences were found between the genders about the 
prevalence of any occlusion traits (P > 0.05).
Conclusion: Class I molar relationship, normal overbite, and 
normal overjet were dominant features among Saudis. Crowding 
was the most prevalent malocclusion trait, followed by spacing. 
These findings will help in understanding the occlusion status 
in order to plan for prevention and treatment of malocclusion in 
Riyadh city.
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Introduction
Malocclusion is considered one of the most common dental 
problems together with dental caries, gingival disease, 
and dental fluorosis.1 Malocclusion may cause unpleasant 

appearance, impaired oral function, speech problems, 
tempromandibular disorders, increased susceptibility to 
trauma and periodontal disease.2 Identifying occlusal status 
in particular population provides important information on 
treatment needs and enables the government to draw the 
appropriate preventive and treatment programs.

Several studies investigated the prevalence of malocclusion 
in different population groups. The results of these studies 
revealed wide variations between those populations.3-13 These 
variations could be due to the differences in sample size, 
ethnicity, subjects’ age and registration methods. A number 
of studies have investigated the prevalence of malocclusion 
and treatment needs in Saudi Arabia. Al-Emran et al.6 reported 
that 62.4% of 500 male children had one or more malocclusion 
features related to dentition, occlusion, or space. About 
40% were found to need treatment with fixed appliances. In 
addition, Nashashibi et al.14 found that 57.7% of the Saudi 
children required orthodontic treatment. In Abha city, 
Satheesh et al.15 reported that 42.8% of the evaluated subjects 
had a definitive degree of malocclusion. The characteristics of 
primary dentition occlusion in a group of Saudi children was 
investigated by Farsi and Salama16 who found that the Saudi 
children have less tendency for malocclusion during primary 
dentition than Caucasian populations.

In view of few prevalence studies on the occlusal status of a 
permanent dentition in Riyadh city, further investigation is 
indicated based on large population sample. Therefore, the aim 
of this study is to provide a description of the occlusal status of 
the permanent dentition among school children of 12-16 years 
old in Riyadh, Saudi Arabia.

Materials and Methods
The current study was conducted at Riyadh, Saudi Arabia from 
September 2012 to June 2013. Twenty schools were randomly 
selected from the strata composite of different areas of Riyadh 
City (4 schools from north, 4 schools from south, 4 schools 
from east, 4schools from west and 4 schools from middle 
center of Riyadh). A total of 1,825 Saudis (1007 males and 
818 females) aged 12-16 years were randomly selected and 
examined. The data were extracted from the original approved 
research (NF 2320) for which an ethical approval for human 
research was given by College of Dentistry Research Centre 
(CDRC), Deanship of Scientific Research. All the students 
were informed about their rights to participate in the study 
and consent forms were signed.
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Students with a history of orthodontic treatment, systematic 
disease, craniofacial deformities or syndrome were not 
included in the sample. Clinical examination was carried 
out in the schools within the students’ classrooms by two 
experienced examiners using a mouth mirror, small light 
source and calibrated fiber ruler. The following parameters 
were recorded:
1.	 Molar relationship was scored for both right and left sides 

based on the angle classification system. Molar relation 
was recorded as Class I when the mesiobuccal cusp of 
the maxillary first permanent molar occluded with the 
mesiobuccal groove of the mandibular first permanent 
molar on both sides. A Class II or Class III molar relation 
was recorded when the mesiobuccal cusp of the maxillary 
first permanent molar occluded at least one-half cusp 
width anterior or posterior to the mesiobuccal groove 
of the mandibular first permanent molar on both sides, 
respectively. Asymmetric molar relationship was recorded 
when the right and left sides show different molar 
relationship.

2.	 Canine relationship was scored for both right and left side. 
Class I Canine relation was recorded when the tip of the 
maxillary canine occluded in the embrasure between the 
mandibular canine and first premolar tooth on both sides. 
A Class II or Class III canine relation was recorded when 
the tip of the maxillary canine occluded anterior or posterior 
to the embrasure between the mandibular canine and first 
premolar on both sides, respectively. Asymmetric canine 
relationship was recorded when the right and left sides show 
different canine relationship.

3.	 Spacing: It was recorded when the total spacing was at least 
2 mm in a segment.

4.	 Crowding: It was recorded when the total sum of slipped 
contacts measured in the segment was at least 2 mm.

5.	 Overbite: The vertical overlap of incisors measured to the 
nearest half millimeter vertically from the incisal edge of 
the maxillary right central incisor to the incisal edge of the 
corresponding mandibular right incisor.

6.	 Overjet: It was measured with millimeter ruler as the 
distance from the most labial point of the incisal edge 
of the maxillary incisors to the most labial surface of the 
corresponding mandibular incisor.

7.	 Anterior open bite: It was recorded when there was no 
vertical overlap of the incisors, measured to the nearest half 
millimeter.

8.	 Anterior cross bite: It was recorded when one or more 
the maxillary incisors occluded lingual to the mandibular 
incisors.

9.	 Posterior cross bite: It was recorded when the buccal cusp 
of one or more of the maxillary posterior teeth occluded 
lingual to the buccal cusps of the opposing mandibular 
teeth.

10.	Scissors bite: It was recorded when the lingual cusp of 
one or more of the maxillary posterior teeth occluded 

buccal to the buccal surfaces of the opposing mandibular 
teeth.

To ensure intra-examiner and inter-examiner reliability, the 
same examiner examined 20 children on two occasions with 
1-week interval, and another 20 subjects were examined 
twice about 2 weeks apart by the two examiners. The 
intra-examiner correlation coefficient between the first 
and second scores ranging from 0.93 to 0.97 and weighted 
Kappa coefficient was found 0.81 and 0.87 respectively. The 
inter-examination reliability disclosed 93% agreement, and 
weight Kappa value was 0.83. These figures indicate a high 
level of agreement. Statistical analysis was performed using 
the Statistical Package for the Social Sciences (Version 16.0; 
SPSS Inc., Chicago, IL, USA). Simple descriptive statistics 
of occlusal parameters were reported. A Student’s t-test and 
one-way analysis of variance were used to examine differences 
in occlusal parameters relative to gender with a P < 0.05 was 
considered significant.

Results
The study revealed no statistically significant differences found 
between the genders with regard to the prevalence of any occlusal 
traits (P > 0.05). Therefore, the data were analyzed without 
gender discrimination. Majority of subjects had symmetric 
molar relationship (77.4%) and symmetric canine relationship 
(78%), while about one-third of the sample presented with 
asymmetric molar and canine relationships. A symmetric Class 
I molar relationship was found in 60.11% of the subjects; Class 
II in 7.12% and Class III in 10.13%. The most prevalent canine 
relationship was symmetric Class I (54.13%), followed by 
symmetric Class II and Class III, which were observed in 12.4% 
and 11.2% of the sample, respectively (Table 1).

Table 2 explains the distribution of overjet, overbite, open 
bite, cross bite, spacing, and crowding in the study sample. 
20% and 18% of the subjects had crowding in the anterior 
segments of the maxilla and the mandible, respectively. The 
results showed less crowding in the posterior segments with 
3.5% of the sample in the maxilla and 4% in the mandible. On 
the other hand, 17.6% of the subjects had spacing in the anterior 
segment of the maxilla and 9% in the anterior segment of the 

Table 1: Prevalence of molar and canine relationships.
Parameter N %
Molar relationship

Class I 1097 60.11
Class II 130 7.12
Class III 185 10.13
Asymmetric relationship 413 22.6

Canine relationship
Class I 988 54.13
Class II 227 12.4
Class III 206 11.2
Asymmetric relationship 404 22.13
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mandible. The study showed that 10% of the subjects exhibited 
negative overjet or edge to edge relationship, 67% had overjet 
between 1-3 mm, 15% had overjet between 4-6 mm, and only 
1.2% had overjet of more than 6 mm. Regarding overbite, 
The majority of the subjects (76%) had overbite with 1-3 mm 
overlap, while 6.52% showed 4-6 mm overlap and only 0.16% 
with more than 6 mm overbite. The result also indicated that 
5.47% of the sample had open bite between 1 and 3 mm and 
only 18 subjects (0.98%) had open bite between 4 and 6 mm. 
153 subjects (8.4%) presented with anterior cross bite while the 
unilateral and bilateral posterior cross bite were found in 129 
subjects (7%) and 35 subjects (1.9%), respectively. Scissors 
bite was not observed in any subject participated in this study.

Discussion
In the present descriptive study, a sample of 1825 subjects 
aged 12-16 year was examined to provide a description of 
the occlusion status of the permanent dentition in Riyadh 
population. 20 schools were randomly selected from the strata 
composite of different areas of Riyadh city (4 schools from 
north, 4 schools from south, 4 schools from east, 4schools 
from west and 4 schools from the center of city), to obtain 
a representative sample of Riyadh population. All subjects 
included in the study were in a permanent dentition stage. 
In addition, subjects with a history of orthodontic treatment, 

systematic disease, craniofacial deformities or syndrome were 
excluded from the sample. Mtaya et al.2 recommended that 
malocclusion prevalence studies should obtain a sample from a 
well-defined population and be large enough and cover subjects 
with no history of orthodontic treatment.

Numerous studies investigated the prevalence of malocclusion 
in various populations. The results of these studies revealed 
wide variations between those populations.3-13 Differences 
in the recording methods considered the most important 
factors explaining these variations.17 In the current study, 
Angle’s classification and canine relationship were used 
to evaluate sagittal occlusion. Angle’s classification is 
internationally recognized classification and widely used in the 
epidemiological study of malocclusion.18 In addition, spacing, 
crowding, overbite, overjet, anterior open bite, cross bite were 
recorded in this study to obtain detailed data on the status of 
occlusion vertically, horizontally, and within the dental arches.

The present study found 60.11% and 54.13% of Saudis in 
Riyadh city with Class I molar and canine relationships, 
respectively. There was a low prevalence of Class II and Class 
III molar and canine relationships. Among other population, 
several studies also reported predominance of Class I molar 
relationship either with the same low2,3,9,19 or higher8,20-22 
prevalence of Class II and Class III molar relationship when 
compared with Saudis. The highest prevalence of Class I molar 
relationship among these studies was found in Tanzanians 
(93.6%),2 Nigerians (80.7), and Jordanians (79.8%).3

In the current study, the highest prevalence of crowding 
and spacing was found in maxillary anterior segment (20% 
and 17.6%, respectively). By comparing the prevalence of 
crowding to other malocclusal parameters, crowding was the 
most prevalent malocclusion trait and recorded in 45.4% of 
Saudis, followed by spacing (26.9%). This is in consistence with 
findings of other studies,6,8,17,23 which reported that crowding 
is the most common anomaly. The prevalence of crowding 
in Saudis was higher than the findings of Nigerians (12%)24 
and Tanzanians (14.1%)2 but lower than the findings of 
Kuwaitis (69.5%)8 Jordanian (50%),3 and Pakistanis (57.2%),22 
Brazilians (45.5%),19 Nepalese (65.7%),21 and Colombians 
(52.1%).17 67% and 76% of the subjects had normal overjet 
and overbite, respectively. Only 16.2% had excessive overjet, 
and 6.68% had a deep bite. High prevalence of normal overjet 
and overbite were also reported among Tanzanians (73.3% 
and 65.9%),2 Iranians (67.7% and 60.4%),9 Nigerians (68.3% 
and 81.8%),24 Pakistanis (58.4% and 61.4%).22 The results of 
the study show 6.67% of the subjects had anterior open bite, 
which is comparable to the findings for Nigerians,24 Iranians,20 
Brazilians,19 Nepalese,21 and Colombians.17 The prevalence 
of anterior cross bite and posterior cross bite in the present 
study was 8.4% and 8.9%, respectively. This is in accordance 
with results reported by Nadim et al.22 among Pakistanis, Abu 

Table 2: Distribution of over jet, over bite, open bite, cross bite, 
spacing, and crowding in the study sample.

Occlusal parameters N %
Over jet

Negative‑0 mm 183 10
1‑3 mm 1223 67
4‑6 mm 278 15.2
>6 mm 22 1.2

Over bite
1‑3 mm 1398 76
4‑6 mm 119 6.52
>6 mm 3 0.16

Open bite
1‑3 mm 100 5.47
4‑6 mm 18 0.98
>6 mm 4 0.22
Total 122 6.67

Anterior cross bite 153 8.4
Posterior cross bite

Unilateral 129 7
Bilateral 35 1.9
Scissors bite ‑ ‑
Total 164 8.9

Crowding
Anterior segments‑maxilla 359 20
Anterior segment‑mandible 328 18
Posterior segment‑maxilla 63 3.5
Posterior segment‑mandible 72 4
Total 822 45.4

Spacing
Anterior segments‑maxilla 322 17.6
Anterior segment‑mandible 170 9.3
Total 492 26.9
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Alhaija et al.3 among Jordanians, Behbehani et al.8 among 
Kuwaitis, and Ajayi24 among Nigerians. On contrary, a higher 
prevalence of posterior cross bite was found among Iranians 
(36%),20 Nepalese (23.3%),21 and Brazilians (19.2%).19 These 
differences could be due to influences of variations in ethnicity, 
sample size or recording methods.

Conclusions
This study revealed predominance of Class I molar and canine 
relationships among Saudi School children in Riyadh city. 
Normal overjet and overbite were frequent findings. The most 
prevalent malocclusion trait was crowding followed by spacing. 
This study provides descriptive information for occlusion 
status that will be valuable in planning the appropriate 
preventive and treatment programs in the city.
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