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Abstract 

The aim of this study was to assess the prevalence of 

malocclusion among adolescent school students in 

Dakahliya Governorate, Egypt and compare it to a 

similar group in Makkah Saudi Arabia. Furthermore, 

explore the possibility of the presence of significant 

difference between different population for the 

various occlusal traits assessed. Materials and 

Methods: Descriptive study with stratified cluster 

random sample of 627 male adolescents, with age 

range (14-17) years, selected from 21 schools in the 

Dakahliya Governorate, Egypt and Makkah, Saudi 

Arabia to asses and compare the status of occlusion. 

Occlusal traits assessed were; malocclusion types, 

crowding, diastema, cross bite, overjet and overbite. 

Results and Conclusion: This study revealed 

predominance of Angle Class I (67.1% in Saudis, 

65.4% Egyptians), followed by Class II (div1) (14.5%, 

18.6%), then Class II (div2) (10.7%, 8.6%). Class III 

showed the least prevalence (7.6%, 7.4%) for Saudis 

and Egyptians respectively. The most prevalent 

malocclusion trait was crowding (63.3% in Saudis, 

57.7% in Egyptians). Increased overjet was higher 

among Egyptians. Decreased overjet was higher 

among Saudis. Increased overbite was more prevalent 

in Egyptians while decreased overbite was more 

prevalent in Saudis. Anterior and posterior crossbite 

showed more prevalence among Saudi adolescents. 

Where diastema was more prevalent among 

Egyptians. Statistically significant difference was 

found between Saudi and Egyptian male adolescents 

in all the studied occlusal traits.  
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Introduction 

    Malocclusion is not only a single entity but 

rather a collection of situations each can 

constitute a problem. Any of these situations 

are influenced by variety of factors both 

genetic and environmental [1].
  

Malocclusion 

as a term describes mis-alignment or improper 

relationship between the teeth and/or the dental 

arches, when the jaws approach each other. It 

is a continuous spectrum of occlusal variation, 

with wide scope of severity and implications in 

creating an alternative form of occlusion [2]. 

    According to WHO, malocclusion is ranked 

third most frequent disease of the oral health, 

after periodontitis and dental caries [3]. 

Malocclusion may result in unpleasant 

appearance, impairment in speech, and oral 

function, Tempro-mandibular disorders or 

increased the susceptibility to trauma and 

periodontal disease [4]. Planning orthodontic 

treatment service requires baseline data on the 

prevalence of the different types of 

malocclusion. Several studies investigated the 

prevalence of malocclusion in different 
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population groups. The results of these studies 

showed that these populations vary widely. The 

variations could be due to the differences in 

ethnic backgrounds, sampling size, subjects 

age, and/or examination methods [4-20]. 

Identification of the occlusal status for a 

particular population provides an important 

information that assists governments planning 

the appropriate preventive and treatment 

programs [5].  

     In Egypt, few studies investigated the 

prevalence of malocclusion; among primary 

school children, in Cairo governorates [21], 

another study in 1990 was conducted on adults 

[21]. Abd ElMotaleb et al reported the 

prevalence of anterior open bite among 

Egyptian adolescent [22]. In 2017 a systematic 

review on the global distribution of 

malocclusion traits was published, the data 

involving the Egyptian population was limited 

[23].  

     Egypt and Saudi Arabia are large countries 

with population from different ethnic 

backgrounds. The present study will try to 

draw a pattern for the malocclusions among 

normal adolescents not seeking orthodontic 

treatment within Dakahliya including the major 

cities (Mansoura, Simbilaween and 

Mitghamer) harvesting most of the population 

in this Governorate and compare it to results 

obtained by the author from a sample on a 

similar population group in Makkah Saudi 

Arabia [24].  

     Based on ethnic/socio-economic 

differences, orthodontic treatment in different 

populations, usually have several levels of 

treatment need. It can be considered as a 

relative concept that is not comparable between 

different populations [19-25]. therefore, 

considerations should be taken to provide 

proper preventive and interceptive orthodontic 

services to the affected group [1].  

This study was conducted aiming to assess the 

prevalence of malocclusion among male 

adolescents from secondary school students in 

Dakahliya Governorate, Egypt and compare it 

to a similar group in Makkah SA. Furthermore, 

explore the possibility of the presence of 

significant difference between both populations 

for in the various occlusal traits assessed in this 

study. 

Materials and methods 

     This was a cross-sectional study with a 

sample of (627), 289 male Saudi and 338 male 

Egyptian’s adolescents, with age range (14-17) 

years. Ethical approval was obtained from the 

Institutional Review Board, Mansoura Faculty 

of Dentistry and UQU, Faculty of Dentistry, 

the purpose and design of the study were 

explained and written informed consents were 

signed by the participants’ parents before the 

examination. Approval from the educational 

governorate was obtained to facilitate the data 

collection from students during the school 

days. Data was collected over 3 months period.   

Sample size calculation 

Sample size was calculated using 

(https://surveysystem.com/sscalc.htm ) online 

calculator, at confidence interval 95% and 

confidence level 5 the sample size was 302 

subjects for each location. For Saudi students 

the actual sample was (289) as (20) students 

were excluded as not following the inclusion 

criteria or did not sign the informed consent. 

For Egyptian students, (338) signed the 

consents and followed the inclusion criteria.   

Subjects 

The students were randomly selected using 

stratified random sample from (21) secondary 

schools both from Dakahliya, Egypt and 

Makkah, Saudi Arabia. The subjects were 

selected according to the following Inclusion 

about:blank
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criteria :No previous orthodontic treatment. 

Presence of first permanent molar with no 

remaining deciduous teeth.  No pervious 

extraction or dental carious lesions that causes 

change in the tooth size or shape  

Data collection 

An intraoral examination of the participating 

students was conducted by three trained and 

calibrated examiners in the selected school’s 

compounds using natural day lighting, 

disposable wooden spatula and orthodontic 

millimeter rulers. Angle Classification System 

was used to identify the occlusion relation [26]. 

Presence of crowding, overbite or overjet was 

recorded [27]. Measuring the anterior cross bite 

and/or posterior cross bite [28] and presence of 

anterior diastema [29]. The collected data were 

recorded in a predesigned malocclusion 

registration chart, as following table:

    

Variable Method of measurement  

Sagittal occlusion Normal Occlusion (Angle class I) 

Post- normal occlusion (Distocclusion, Angle class II)  

Pre-normal occlusion (Mesiocclusion, Angle class III)  

Overjet increased if it's more than 3 mm,   decreased if it's less than 2 mm 

Overbite increased if it's more than 2 mm, decreased if it's less than 2 mm 

Crowding overlapping of on tooth with respect to another tooth  

Diastema space more than 1 mm between central incisors 

Cross bite in one or more maxillary teeth are placed palatal\lingual to the 

mandibular teeth 

 

Validity of the data 

The clinical examination was performed by 

three examiners, they were trained and 

calibrated to ensure consistency of the 

examination. kappa reliability coefficient with 

a value of 0.93 and 0.91 for intra and inter 

examiner variability, respectively, were 

indicating strong agreement. 

Statistical Analysis 

The data was analyzed statistically using the 

SPSS statistical package (Statistical Package 

for the Social Sciences Version 20.0, SPSS, 

Inc., Chicago, Ill, USA). Chi square test was 

performed to test the significance, p value less 

than or equal 0.05 was found to be of statistical 

significance.  
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Results 

Table (1). Distribution of Angle Classes of malocclusion among Saudi and Egyptian male 

adolescents. 

N: Number of students       p: p value for comparing between the studied groups 

*: Statistically significant at p ≤ 0.05 

Regarding the Angle Classification, although 

the percentages of distribution for the different 

classes of malocclusion were close between 

Saudi and Egyptian adolescents, statistical 

difference was observed. In Class I and II (div 

2) the percentages were higher among Saudi 

than Egyptian adolescents, where Class II (div 

1) and Class III were higher among Egyptian 

than Saudi adolescents. (Table 1)  

Table (2). Distribution of Overjet and Overbite among Saudi and Egyptian male adolescents.  

 Overjet Overbite 

 

 Saudi 

N (%) 

Egyptian 

N (%) 

Total Saudi 

N (%) 

Egyptian 

N (%) 

Total 

Normal  166m 

(57.4%) 

204  

(60.4%) 

59% 152 

(52.6%) 

167 

(49.4%) 

50.9% 

Increase 74  (25.6%) 90 (26.6%) 23% 61(21.1%) 93 (27.5%) 27.9% 

Decrease 49 (77%) 44 ((13%) 18% 76 (26.3 %) 78 (23.1%) 21.2% 

Chi square 

( p value) 

6.732* 

(0.03) 

 5.491* 

(0.05) 

 

 

Chi square 

( p value) 

Egyptian  

N (%) 

Saudi  

N (%) 

Angle Class  

 

 

4.328* 

(0.05) 

221 (65.4%) 194 (67.1%) Class I 

63 (18.6%) 42 (14.5%) 

 

Class II (div.1) 

29 (8.6%) 31 (10.7%) Class II (div.2) 

25 (7.4%) 22 (7.6%) Class III 

338 (100%) 289 (100%) Total 
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Regarding the overjet measurements, normal 

overjet was found in (60.4%) of Egyptian 

students this percent was higher than that 

among Saudis (57.4%). Increased overjet was 

higher among Egyptians (26.6%) than Saudis 

(25.6%). Decreased overjet was (17%) among 

Saudis which was more prevalent than that 

among Egyptians (13%). Statistically 

significant difference was found between Saudi 

and Egyptian adolescents regarding overjet 

measurements at (p = 0.03). Regarding the 

overbite measurements, normal overbite was 

found in (52.6%) of Saudi adolescents coming 

significantly higher than those of Egyptians 

(49.4%). Increased and deceased overbite; 

(27.5%, 23.1) were found among Egyptian 

adolescents respectively, while (21.1%, 26,3%) 

were found among Saudis respectively. 

Increased overbite was more prevalent in 

Egyptians while decreased overbite was more 

prevalent in Saudis. Statistically significant 

difference was found between Saudi and 

Egyptian adolescents regarding the overbite 

measurements at (p = 0.05).(Table2)

 

Table (3). Distribution of different malocclusion traits among Saudi and Egyptian male adolescents 

 

 

 

 

 

 

 

 

 

 

 

 

Table (3), showed the percentages of different 

types of malocclusion, crowding was the 

highest type observed (63.3%, 57.7%) among 

Saudi and Egyptian male adolescents 

respectively. Anterior cross bite was shown in 

(8.2%) of the Egyptian adolescents which was 

lower than that shown among Saudi ones 

(17%). Posterior cross bite was (21.4%) among 

Saudis, higher than that (9.5%) among 

Egyptians. Regarding diastema, it was 

observed in (8.3%) among Egyptians higher 

than that (4.8%) among Saudis. Statistically 

significant difference was found between Saudi 

and Egyptian adolescents at (p=0.04) regarding 

different malocclusion anomalies.  

Discussion 

     As per the WHO, epidemiologic surveys at 

regular interval should be conducted to 

determine the oral diseases. Orthodontics is a 

branch of the dental specialty that developed in 

early 1900s, and since then, various 

  

Saudi 

N (%) 

 

Egyptian 

N (%) 

 

Chi square 

(p value) 

Crowding 183 (63.3%) 195 (57.7%) 5.046* 

(0.04) 

Diastema 24 (8.3%) 21 (6.2%) 4.991* 

(0.05) 

Anterior cross 

bite 

49 (17%) 

 

28 (8.2%) 4.986* 

(0.05) 

Posterior cross 

bite 

62 (21.4%) 32 (9.5%) 5.103* 

(0.05) 
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population-based surveys were done on 

malocclusion.incidence.  

     The present study was designed to assess 

the prevalence of malocclusion among male 

adolescent school students in Dakahliya 

Governorate, Egypt and compare it to a similar 

group in Makkah SA. Furthermore, explore the 

possibility of the presence of significant 

difference between both populations for the 

various occlusal traits assessed in this study. 

This will help providing baseline data about 

malocclusion in these districts in order to help 

health care planners designing the needed 

orthodontic services in the health care 

programs in near and far future.  

     The sample included subjects with an age 

range between 14 to 17 years depending on the 

fact that this age group will have permanent 

dentition to exclude the individual dental 

pattern variations usually existing during the 

mixed dentition that can affect the occlusion 

[30]. 

     Common occlusal parameters were 

recorded; Angle’s Classification was used to 

record anteroposterior inter-arch relationship. 

Main occlusal traits were assessed by recording 

crowding, overjet, overbite, diastema, anterior 

and posterior crossbite.  

    In present sample Angle Class I (67.1% in 

Saudis, 65.4% Egyptians) was the most 

prevalent type of malocclusion followed by 

Class II (div1) (14.5%, 18.6%), then Class II 

(div2) (10.7%, 8.6%). Class III showed the 

least prevalence (7.6%, 7.4%) for Saudis and 

Egyptians respectively. However, the 

percentage of distribution showed significant 

difference. 

     Similarity of the pattern of distribution was 

observed with reports from other countries. 

The percentage of distribution was different 

between populations, Class I relationship was 

the most frequent feature in; Americans (55%) 

[31], Saudis (61%) [32], Kuwaitis (57.8%) 

[33], and  Jordanians (92%) [34], Libyans 

(66.5%) [35], Nepalese (54.7%) [36] and 

Pakistanis (59.9%) [37], Nigerians (80.7%) 

[1,38] and Tanzanians (93.6%) [4], Iranians 

(52%)[39] and Brazilians (76.7%) [12], Class 

II followed and Class III came last in 

prevalence with variations in percentage.  

     The pattern of distribution was different 

from that reported by Kenyan [40], Turkish 

[17], and Anatolian [11] studies. In an adult 

sample from Kenya Class I was (70%) 

followed by Class II Division 1(7.5%), Class 

III and Class II Division 2 showed equal 

percentage of distribution at 5% each [40]. In a 

Turkish sample Class I represented (64%), 

Class II, division 1 (19%), Class III (12%), and 

Class II, division 2 was the least prevalent with 

5% [17], where in the Anatolian study they 

reported Class II division 1 as being the most 

prevalent (40.0%), Class I (34.9%), Class III 

(10.3%), Class II  division 2 was the least 

common (4.7%) [11]. 

     The present study results for the Egyptian 

students came concurrent with those of El-

Mangoury et al [21]
 
on Egyptian sample in 

1990. The same pattern of distribution for the 

different Angle types of malocclusion applied 

with comparable percentages for all 

malocclusion Classes. 

     Crowding was the most prevalent occlusal 

trait within our sample (63.3% in Saudis, 

57.7% in Egyptians). These results were 

comparable to the results of Kuwaitis (70%) 

[33], Jordanians (50.7%) [34], Nepalese 

(65.7%) [36], and Pakistanis (57.2%) [37]. 

Sayin and Turkkahraman reported moderate 

maxillary crowding to be the most common 

finding in all malocclusion groups in a Turkish 

sample [17]. This comes in disagreement with 

Aikins and Onyeaso, who recorded spacing in 
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6o% of Nigerian adults sample [38]. These 

differences may be attributed to different 

genetic and ethnic backgrounds of the collected 

sample. 

     Most adolescents in the present study had 

normal overjet and overbite. Normal overjet 

occurred more significantly in Egyptian 

students (57.4% in Saudis, 60.4% in Egyptians) 

whereas normal overbite was significantly 

more in Saudis (52.6% in Saudis,49.4% in 

Egyptians). Normal overjet and overbite were 

also prevalent among Saudi sample from Riyad 

[5] and Jeddah [32], Tanzanians [4], Nigerians 

[1,38], Iranians [39], and Pakistanis [37]. 

Comparing Egyptian adolescents to the 

Saudi’s; Increased overjet and overbite were 

significantly higher among Egyptians showing 

(26.6% - 27.5%) respectively, where decreased 

overjet and overbite were significantly higher 

among Saudis (17% - 26.3%).  

     Posterior cross bite was 21.4% in Saudi 

adolescents which was significantly higher 

than the Egyptians (9.5%). Many populations 

showed high percentage for posterior crossbite; 

Brazilians reported (19.2%) [12], Kuwaitis
 

(26.2%) [33], Nepalese (23,3%) [36], and 

Iranians (36%) [39]. These results can be 

comparable to Saudis, The Egyptian students 

showed a less occurrence in posterior crossbite 

(9.5%) which is relatively similar to those 

reported among Jordanians (6.8%) [34], 

Libyans (7.6%) [35]. Pakistanis (3.8%) [37]  

     Maxillary midline diastema was found in 

(8.3% Saudis, 6.2% Egyptians) the difference 

was significant. Comparable results were 

reported in Jordan (6.9%) [34], and Turkey 

(4.5%) [41]. 

     Disagreement in findings between different 

studies could be attributed to differences in 

Ethnic backgrounds, registration methods, 

and/or sample size.  

Recommendation 

     Although the present study achieved its 

objectives, we do recommend conducting 

further studies using large -scale surveys from 

different Egyptian and Saudi Governorates to 

formulate a national policy aiming for early 

intervention and prevention of malocclusion.  

Conclusion 

This study revealed predominance of Angle 

Class I (67.1% in Saudis, 65.4% Egyptians), 

followed by Class II (div1) (14.5%, 18.6%), 

then Class II (div2) (10.7%, 8.6%). Class III 

showed the least prevalence (7.6%, 7.4%) for 

Saudis and Egyptians respectively. The most 

prevalent malocclusion trait was crowding 

(63.3% in Saudis, 57.7% in Egyptians). 

Increased overjet was higher among Egyptians. 

Decreased overjet was higher among Saudis. 

Increased overbite was more in Egyptians 

while decreased overbite was more in Saudis. 

Anterior and posterior crossbite showed more 

prevalence among Saudi adolescents. Where 

diastema was more prevalent among 

Egyptians. Statistical significance difference 

was found between Saudi and Egyptian 

adolescents in all the studied occlusal traits. 
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