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Abstract

BACKGROUND: Malocclusion is defined as irregularity of the teeth or a molar relationship between the dental
arches beyond the range of what is accepted as normal.

AIM: To determine the prevalence of malocclusion among male school children aged 12-15 years old in Riyadh,
Saudi Arabia.

MATERIALS AND METHODS: Five hundred (500) school children in Riyadh city, Saudi Arabia with an age of 12-
15 years participated in this study. The prevalence of malocclusion among the students was determined using a
clinical examination form specially prepared for this study. The required information was collected from each
subject, and descriptive statistics were performed.

RESULTS: The Molar Class | relation involved the highest percentage of the sample (71.2%) while Class Il
relation involved only 23% which was four times of Class Ill (5.8%). The maxillary arch crowding was present in
23.2% of the sample which was double than that of spacing. Whereas, the mandibular arch crowding was present
in 28% of the sample which was three times more than spacing (8.8%). The open bite was present in 4% of the
sample while deep bite was present in 9.6%.

CONCLUSION: The prevalence of malocclusion involved the highest percentage in Class | in comparison with
other malocclusions.

Introduction

The high prevalence of malocclusion has
made it a public health problem in the world; it is now
considered the third highest oral health priority [1][ 2].
“A malocclusion is defined as irregularity of the teeth
or a molar relationship between the dental arches
beyond the range of what is accepted as normal [3].
Malocclusion is one of the most common dental
problems as well as dental caries, periodontal
disease, and dental fluorosis [1]. Also, maloccluded
dentition can cause disturbances in oral function and
psychosocial problems due to impaired dentofacial
[4][5]. The prevalence of malocclusion during the
mixed dentition period among different races and
populations had been published by many authors [6]
[7]1[8] [9] [10] [11]. Despite the amount of literature on
the subject, no study, to the best of our knowledge,
was done across a huge geographically and ethnically
identical Saudi male children in Central Region

(Riyadh city) other than the study of the Prevalence of
malocclusion and need for orthodontic treatment
conducted by Al-Emran et al., (1990) [6]. Therefore,
the purpose of this study was to determine the
prevalence of malocclusion among male school
children aged 12-15 years old in Riyadh city.

Materials and Methods

This cross-sectional study was conducted
among 12-15 years old male school children in Riyadh
city, Saudi Arabia. Sampling included sample size
calculation, determination of age sample, selection of
schools and subject. A multi-stage stratified random
sampling technigue was used in selecting the schools.
A group of 500 Saudi male schoolchildren
representing those age ranged between 12 and 15
were randomly selected from governmental and
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private school for the study. These schools were
categorised into five sections according to the
geographic location of different parts in Riyadh City.
These were Central (2 schools), Eastern (2 schools),
Western (2 schools), Northern (2 schools) and
Southern areas (2 schools).

The inclusion criteria were as follows;
parent’s and child were originally from Saudi, child's
age between 12 and 15 years old, the child born and
lived in the included area and of good health. The
exclusion criteria were as follows: children or parents
refused to participate in the study, children that have
not completed the examination, craniofacial anomalies
(clefts and syndromes), who were undergoing or had
a history of orthodontic treatment and extracted of
permanent teeth, impaction and delayed eruption of
permanent teeth.

A full clinical examination was carried out in
the school premises using a dental examination kit
and special clinical form prepared for this study.
During the examination, the following information was
collected from each subject: molar relationship, canine
relationship, incisors relationship, crowding, spacing,
anterior and posterior crosshite, anterior overbite,
open bite and overjet.

Ethical approval was officially obtained from
the Scientific and Ethical Committee, Riyadh Elm
University. After approval, the Riyadh Elm University
has sent official letters to the Ministry of Education to
justify the purpose and importance of conducting the
study; explain the safety of the procedures; confirm
the confidentiality of collected data and confirm that
the participation is voluntary. Parents of the targeted
children were contacted officially through letters which
clearly and simply explained the study purpose,
procedures, data confidentiality and voluntary
participation in the study. All letters were received and
signed by the parents of the participated children.
Similarly, targeted children, whose offered parents’
agreement, were verbally informed about the study
purpose and procedures. Any child who has needed
dental treatment was referred to Faculty of Dentistry,
Riyadh EIm University for treatment.

All Information collected in the clinical forms
were transferred into a spreadsheet and subsequently
entered into the SPSS (Statistical Package for Social
Sciences) software version 21. Descriptive statistics
were generated to check for discrepancies and
consistencies in the overall data.

Results

What the total number of the students
participated in this study was 500 students aged 12-
15 years. Table 1 showed the molar relationship of the

study sample and the distribution of occlusion. Molar
Class I relation involved the highest percentage of the
sample (71.2%) while Class Il relation involved only
23% which was four times more than Class lll.

Table 1: Molar relationship

Class Il Class IlI Total
Type Class | Uni Bi Onl BI
N= 356 34 81 10 19 500
% 71.2 6.8 16.2 2 3.8 100%
% 71.2 23 5.8 100%

The canine relationship showed the highest
value among Class | relationships (68%). Class Il
bilateral is more than two times of that of unilateral
(18.8% and 8% respectively), while bilateral Class Il
is more than three times of that of Unilateral (4% and
1.2% respectively). In general Class |l canine
relationship is about 5 times of that of Class Il (Table
2).

Table 2: Canine relationship

Class Il Class llI Total
Type Class | Uni Bi Uni BI
N= 340 40 94 6 20 500
% 68 8 18.8 1.2 4 100%
% 68 26.8 5.2 100%

Regarding crowding and spacing of both
arches (Table 3 & 4), the maxillary arch crowding was
present in 23.2% of the sample which is double than
that of spacing. Whereas, the mandibular crowding
was present in 28% of the sample which is three times
more than spacing (8.8%).

Table 3: Maxillary crowding and spacing

Crowding Spacing
Type normal <2mm >2mm <2mm >2mm Total
N= 326 76 40 42 16 500
% 65.2 15.2 8 8.4 3.2 100%
Total % 65.2 23.2 11.6 100%

The anterior crossbite was found in 14
individuals who represent 2.8% of the total sample.
The posterior crosshite was present in 30 individuals.
Additionally, the posterior crossbite was present
bilaterally in 23 students (4.6%) and unilaterally in 7
students (1.4%).

Table 4: Mandibular crowding and spacing

Crowding Spacing
Type Normal <2mm >2mm <2mm >2mm Total
N= 316 120 20 34 10 500
% 63.2 24 4 6.8 2 100%
Total % 63.2 28 8.8 100%

Table 5 shows the anterior overbite relation.
The prevalence of anterior open bite was observed in
4% (n = 20) from the overall subject. The overbite of
0:1/3 of the clinical crown was present in 45.2%, while
that of 1/3:2/3 was seen in 41.2% of the sample.
Cases of 2/3:3/3 of the deep bite was found in 8.8% of
students, whereas, deeper bite (< 3/3 of clinical crown
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length) were present in 0.8% only. Vertical
relationship of the occlusion on the buccal segment
(Posterior open bite) was found 0% (n:0) from the
overall subjects.

Table 5: Anterior Overbite and open bite relation

Type >0 0:1/3 1/3: 2/3 2/3: 313 <3/3 Total
N= 20 226 206 44 4 500
% 4 45.2 41.2 8.8 0.8 100%

The sagittal relationship of the jaws (overjet)
was summarised in table 6. A reverse overjet was
observed in 14 students (2.8%). Normal overjet (0:4
mm) was seen in 377 students (75.4%) while a slight
increase in overjet (4:6 mm) was found in 76 students
(15.2%). Severe increase in overjet (6:9 mm) was
seen in 33 students (6.6%).

Table 6: The overjet relationship

>0 mm

Type N 0: 4 mm 4:6 mm 6:9 mm Total
(reverse overjet)
N= 14 377 76 33 500
% 2.8 75.4 15.2 6.6 100
Discussion

In the present study, Class | molar relation
showed 71.2% of the whole sample. This was in
agreement with that of other studies conducted in
Sweden [7] [8]. Higher proportions were found among
Brazilian [9], Tanzanian [1] and Libyan [10]
populations, whereas, lesser values were reported in
Jordan [11], Kuwait [12], Turkey [13], Iran [14], Italy
[15], Croatia [16], Hangiri [17] and Nigeria [18].

Class Il division 1 in this study was seen in
17.4% of the sample. This was in line with the results
obtained in Jordan [11], while a slightly lower value
was seen in Libya [10]. Higher values were recorded
among Kuwaitis [12], Turkish [13], Iran [14], Italy [15],
Croatian [16], and Hungarian [17], whereas, fewer
values were reported among Nigerian [18], Tanzanian
[1] and Swedish population [7] [8].

Class Il division 2 was 3.4% in this study
which is in line with that of Iranian [14]. Fewer values
were reported among Libyan [10] and Nigerian
populations [18], whereas, higher values were found
in Sweden [7] [8], Hungarian [17], and Turkey [13].

Class Il cases (5.8%) in this study showed a
similar value to that of Libyan [10]. However, it was
less than that reported among Kuwaitis [12], Turkish
[13], Iranian [14], and Hungarian [17] and higher than
that found among Brazilian [9], Swedish [7] [8],
Croatian [16], Italy [15], Tanzanian [1] and Jordanian
[11].

The Canine relationship in the current study
was 68% in Class |. lesser values were reported
among Kuwaitis and Nigerian [12] [18]. Class Il canine
was found to be 26.8 in this study. This was in close
relation to that of Nigerians [18] but lesser than that of
Kuwaitis [12]. Class Ill canine was 5.2% in this study
which is less than that of Kuwait [12] but higher than
that Nigeria [18].

In the current study, crowding of the maxilla
showed a lower value than that of the mandible
(23.3% and 28% respectively). This was in agreement
with the results observed among British [19], Libyan
populations [10] and the Maxillary crowding of
Sweden [7] [8]. Higher values were seen in Brazil [9],
Croatia [16], Italy [15] and Jordan [11], whereas, lower
values were seen in Tanzania [1], Hangiri [17], Nigeria
[18], and Iceland [20].

In the present study, the spacing of the
maxillary and mandibular arches are 11.6% and 8.8%
respectively. These are higher than that found among
British [19], Icelandic [20], Swedish [7][8] and Croatian
populations [16], and lesser then that found among
Hungarian [1], Tanzanian [1], Colombian [21], Iranian
[14] and Libyan populations [10].

About anterior open bite, the Saudi sample
show 4%. This was approximately similar to that found
in Kuwait [12], Sweden [7] [8] and Croatia [16]. Very
higher values were found among Tanzania [1], Brazil
[9], Turkey [13], Colombia [16], British [19], French
[22], and German [23], whereas, lesser values were
found among Icelandic [20] and Jordanian populations
[11]. In the current study, the deep bite (equal to or
more than two-thirds of the clinical crown) was found
to be 9.6%. Higher values were seen among
Caucasian [24], Colombian [21], Nigerian [18], Kuwait
[12], Icelandic [20], Turkish [13] and Iranian population
[14] whereas, lesser values were seen Tanzanian [1],
French [22], German [23], and Chinese populations
[25].

Regarding overjet, the normal overjet was
seen in 75.4% of the sample. An increase in overjet
(4:6mm) was seen in 15.2% while more increase in
overjet was seen in 6.6% of the sample. Higher
overjet was seen among Caucasian [24], Chinese
[25], Colombian [21], Kuwaitis [12], Jordan [11]
Turkish [13], Icelandic [20] and German [23]. Lesser
overjet were recorded among Tanzanian [1] and the
Nigerian population [18]. The reverse overjet in this
study was seen in 2.8%. higher values were seen in
China [25], Colombia [21], Kuwait [12], Turkey [13],
Tanzania [1] and Iran [14], whereas, lesser values
were recorded among Jordanian [11], Nigerian [18],
German [23] and Caucasian populations [24].

Anterior crosshite was found to be 2.8% in
this study. Lesser values were found among Icelandic
[20] and Croatian populations [16]. Much higher
values were recorded in Jordan [11], Iran [14],
Colombia [21] and Germany [23]. The unilateral and
bilateral posterior crossbite in this study showed a
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prevalence of 1.4% and 4.6% respectively. Unilateral
posterior crosshite showed higher values among
Kuwaitis [12], Turkish [13], Iranian [14], Croatian [16],
Hungarian [17], Colombian [21] and German [23]
populations. Bilateral posterior crossbite showed
similar value to that of Turkish [13]. Lesser values
were seen among lranian [14], Hungarian [17],
Colombian [21] and Caucasians [24], whereas, the
higher value was recorded in Kuwait [12]. From the
above, the differences in results could be attributed to
the different ethnic groups and also to differences in
age distribution as well as the sample size.

In  conclusion, (i) the prevalence of
malocclusion of Saudi male school children aged 12-
15 years showed the highest percentage in Class | in
comparison with other malocclusions and (ii) the
baseline information outlined in the present study can
be appropriately used for the future planning to meet
the orthodontic treatment need among the Saudi
population.

References

1. Mtaya M, Brudvik P, Astram AN. Prevalence of malocclusion
and its relationship with socio-demographic factors, dental caries,
and oral hygiene in 12- to 14-year-old Tanzanian schoolchildren.
Eur J Orthod. 2009; 31(5):467-76.
https://doi.org/10.1093/ejo/cin125 PMid:19336630

2. Nashashibi I, Darwish SK, Khalifa ElI R. Prevalence of
malocclusion and treatment needs in Riyadh (Saudi Arabia).
Odontostomatol Trop. 1983; 6(4):209-14. PMid:6588370

3. Gupta DK, Singh SP, Utreja A, Verma S. Prevalence of
malocclusion and assessment of treatment needs in B-thalassemia
major children. Prog Orthod. 2016; 17(1): 7.
https://doi.org/10.1186/s40510-016-0120-6 PMid:26961902
PMCid:PMC4785172

4. Bellot-Arcis C, Montiel-Company JM, Almerich-Silla JM.
Psychosocial impact of malocclusion in Spanish adolescents.
Korean J Orthod. 2013; 43(4):193-200.
https://doi.org/10.4041/kjod.2013.43.4.193 PMid:24015389
PMCid:PMC3762961

5. Masood Y, Masood M, Zainul NN, Araby NB, Hussain SF,
Newton T. Impact of malocclusion on oral health related quality of
life in young people. Health Qual Life Outcomes. 2013; 26:11-25.
https://doi.org/10.1186/1477-7525-11-25

6. Al-Emran S, Wisth PJ, Bée OE. Prevalence of malocclusion and
need for orthodontic treatment in Saudi Arabia. Community Dent
Oral Epidemiol. 1990; 18(5):253-5. https://doi.org/10.1111/j.1600-
0528.1990.tb00070.x PMid:2249408

7. Ingervall B, Mohlin B, Thilander B. Prevalence and awareness of
malocclusion in Swedish men. Community Dent Oral Epidemiol.

1978; 6(6):308-14. https://doi.org/10.1111/j.1600-
0528.1978.th01172.x PMid:282113

8. Mohlin B. Need and demand for orthodontic treatment in a group
of women in Sweden. Eur J Orthod. 1982; 4(4):231-42.
https://doi.org/10.1093/ejo/4.4.231 PMid:6959813

9. Martins Mda G, Lima KC. Prevalence of malocclusions in 10 to
12-year-old schoolchildren in Ceara, Brazil. Oral Health Prev Dent.
2009; 7(3):217-23. PMid:19780428

10. Gardiner JH. An orthodontic survey of Libyan school children.
Br J Orthod. 1982; 9(1):59-61. https://doi.org/10.1179/bjo.9.1.59
PMid:6948577

11. bu Alhaija ES, Al-Khateeb SN, Al-Nimri KS. Prevalence of
malocclusion in 13-15 years-old North Jordanian school children.
Community Dent Health. 2005; 22(4):266-71. PMid:16379166

12. Behbehani F, Artun J, Al-Jame B, Kerosuo H. Prevalence and
severity of malocclusion in adolescent Kuwaitis. Med Princ Pract.
2005; 14(6):390-5. https://doi.org/10.1159/000088111
PMid:16220011

13. Gelgér IE, Karaman Al, Ercan E. Prevalence of malocclusion
among adolescents in central anatolia. Eur J Dent. 2007; 1(3):125-
31. PMid:19212555 PMCid:PMC2638238

14. Borzabadi-Farahani A, Borzabadi-Farahani A, Eslamipour F.
Malocclusion and occlusal traits in an urban Iranian population. An
epidemiological study of 11- to 14-year-old children. Eur J Orthod.
2009; 31(5):477-84. https://doi.org/10.1093/ejo/cjp031
PMid:19477970

15. Perillo L, Masucci C, Ferro F, Apicella D, Baccetti T.
Prevalence of orthodontic treatment need in southern Italian
schoolchildren. Eur J Orthod. 2010; 32(1):49-53.
https://doi.org/10.1093/ejo/cjp050 PMid:19706641

16. Lauc T. Orofacial analysis on the Adriatic islands: an
epidemiological study of malocclusions on Hvar Island. Eur J
Orthod. 2003; 25(3):273-8. https://doi.org/10.1093/ejo/25.3.273
PMid:12831217

17. Gabris K, Marton S, Madléna M. Prevalence of malocclusions
in Hungarian adolescents. Eur J Orthod. 2006; 28(5):467-70.
https://doi.org/10.1093/ejo/cjl027 PMid:16923783

18. Onyeaso CO. Prevalence of malocclusion among adolescents
in Ibadan, Nigeria. Am J Orthod Dentofacial Orthop. 2004;
126(5):604-7. https://doi.org/10.1016/j.2j0d0.2003.07.012
PMid:15520693

19. Lavelle CL. A study of multiracial malocclusions. Community
Dent. Community Dent Oral Epidemiol. 1976; 4(1):38-41.
https://doi.org/10.1111/j.1600-0528.1976.tb00967.x PMid: 765054

20. Jonsson T, Arnlaugsson S, Karlsson KO, Ragnarsson B,
Arnarson EO, Magnusson TE. Orthodontic treatment experience
and prevalence of malocclusion traits in an Icelandic adult
population. Am J Orthod Dentofacial Orthop. 2007; 131(1):8.e11-8.
https://doi.org/10.1016/j.ajod0.2006.05.030 PMid:17208100

21. Thilander B, Pena L, Infante C, Parada SS, de Mayorga C.
Prevalence of malocclusion and orthodontic treatment need in
children and adolescents in Bogota, Colombia. An epidemiological
study related to different stages of dental development. Eur J
Orthod. 2001; 23(2):153-67. https://doi.org/10.1093/ej0/23.2.153
PMid:11398553

22. Tschill P, Bacon W, Sonko A. Malocclusion in the deciduous
dentition of Caucasian children. Eur J Orthod. 1997; 19(4):361-7.
https://doi.org/10.1093/ejo/19.4.361 PMid:9308256

23. Tausche E, Luck O, Harzer W. Prevalence of malocclusions in
the early mixed dentition and orthodontic treatment need. Eur J
Orthod. 2004; 26(3):237-44. https://doi.org/10.1093/ej0/26.3.237
PMid:15222706

24. De Mu-iz BR. Epidemiology of malocclusion in Argentine
children. Community Dent. Community Dent Oral Epidemiol. 1986;
14(4):221-4. https://doi.org/10.1111/j.1600-0528.1986.tb01539.x

25. Tang EL. The prevalence of malocclusion amongst Hong Kong
male dental students. Br J Orthod. 1994; 21(1):57-63.
https://doi.org/10.1179/bjo.21.1.57 PMid:8199166

https://www.id-press.eu/mjms/index


https://doi.org/10.1093/ejo/cjn125
https://doi.org/10.1186/s40510-016-0120-6
https://doi.org/10.4041/kjod.2013.43.4.193
https://doi.org/10.1186/1477-7525-11-25
https://doi.org/10.1111/j.1600-0528.1990.tb00070.x
https://doi.org/10.1111/j.1600-0528.1990.tb00070.x
https://doi.org/10.1111/j.1600-0528.1978.tb01172.x
https://doi.org/10.1111/j.1600-0528.1978.tb01172.x
https://doi.org/10.1093/ejo/4.4.231
https://doi.org/10.1179/bjo.9.1.59
https://doi.org/10.1159/000088111
https://doi.org/10.1093/ejo/cjp031
https://doi.org/10.1093/ejo/cjp050
https://doi.org/10.1093/ejo/25.3.273
https://doi.org/10.1093/ejo/cjl027
https://doi.org/10.1016/j.ajodo.2003.07.012
https://doi.org/10.1111/j.1600-0528.1976.tb00967.x
https://doi.org/10.1016/j.ajodo.2006.05.030
https://doi.org/10.1093/ejo/23.2.153
https://doi.org/10.1093/ejo/19.4.361
https://doi.org/10.1093/ejo/26.3.237
https://doi.org/10.1111/j.1600-0528.1986.tb01539.x
https://doi.org/10.1179/bjo.21.1.57

