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  ABSTRACT
Introduction: Knowledge of the distribution of different malocclusions in a geographic lo-
cation could help orthodontics better know the problems in that region. Moreover, giving aware-
ness about the problem and treatment possibilities can help people. This study aimed to deter-
mine types of malocclusion and dental caries in children aged 11 to 14 years in Roudsar, Iran.
Materials and Methods:In this cross-sectional study, 114 healthy children aged 11-
14 years were randomly selected from five schools in Roudsar. To evaluate the prevalence of 
dental caries and the types of malocclusion, DMFT index and Angle classification were used, 
respectively. Overjet, overbite, and crowding were secondary assessed. After collecting the in-
formation, data was analyzed by SPSS21 using chi-square and t-test. The level of significance 
was considered less than 0.05.
Results: The prevalence of normal occlusion was 9.3%, cl I malocclusion was 32.7%, cl II 
div 1 malocclusion was 16.8%, cl II div 2 malocclusion was 4.7%, and cl III malocclusion was 
15.9%. The mean DMFT in the children studied was 4.369±2.317. There was a significant differ-
ence between DMFT index and gender (P=0.027). There was no significant difference between 
different types of malocclusion and normal occlusion by gender.
Conclusion:The mean of DMFT index was significantly higher in males compared to fe-
males. The most common malocclusion was cl I malocclusion and there was no significant re-
lationship between the types of malocclusion and dental caries. Also, no relation was found 
between gender and malocclusion.
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Introduction
 A malocclusion is defined as a mal-relation-

ship of the dental arches and an irregularity of 
the teeth beyond what is known as normal. Mal-
occlusion is one of the most common dental and 
oral problems in children. This problem can cause 
psychosocial problems due to poor dentofacial 
aesthetics, and also cause disturbances in oral 
function, such as swallowing, mastication and 
speech. Susceptibility to trauma and periodon-
tal disease increases in patients with malocclu-
sion. Planning orthodontic treatment in a public 
health system requires information about the 
prevalence and distribution of malocclusions. (1)

The prevalence of malocclusion and den-
tal caries varies in different populations and 
among different age and sex group. Epidemio-
logical studies on malocclusion have reported 
prevalence ranging between 39% and 93%. (2)

Dental caries is the other most common pre-
ventable oral disease. People are susceptible to 
the dental caries throughout their lifetime. It 
can be arrested and reversed in its early stag-
es, but without proper care, caries can progress 
until the tooth is completely destroyed. (3) 

Malocclusion causes limited access for tooth 
cleaning using toothbrush, and also prevents the 
natural cleansing effect of the teeth by the saliva 
and tongue. It causes additional retention areas 
for dental plaques and thereby predisposes the 
teeth to the development of caries. (4) Previous 
attempts to demonstrate a possible association of 
dental caries and malocclusion have shown con-
flicting results. (5) While some studies reported 
a positive association between malocclusion 
and dental caries, (6, 7) others could not demon-
strate any significant relationship. (8, 9) This 
may be attributed to differences in criteria used 
for defining ‘carious’  and ‘caries-free’ denti-
tions in caries experience of the study sample.(9) 

Knowledge of the distribution of different mal-
occlusions in a certain geographic location could 
help orthodontics better know the problems in 
that region. Moreover, giving awareness about 
the problem and treatment possibilities can help 
people. This study aimed to assess the prevalence 

and types of malocclusion and dental caries in 
children aged 11 to 14 years in Roudsar, Iran.

Materials and Methods
In this cross-sectional study, 214 healthy chil-

dren aged 11-14 years were randomly selected 
from five schools in Roudsar. A cluster random 
sampling method with primary schools was uti-
lized. Permission to work with school children 
was obtained from department of education and 
only consenting students were included in the 
study. Inclusion criteria was children in age 
range of 12–14 years with the permanent denti-
tion and none of the subjects invited for partic-
ipation had a history of orthodontic treatment.

Oral examination was conducted by a single 
examiner under natural light at one class of each 
school. Plain disposable mouth mirror was used 
for examination. To evaluate the prevalence of 
dental caries, DMFT index was used based on 
WHO standards. (10) In order to describe the 
types of malocclusion, Angle classification was 
used. The assessment of other aspects of maloc-
clusion such as overjet, overbite, and crowding 
were secondary objectives of the examination. 
The prevalence of different types of maloc-
clusion was estimated in the study population.

Criteria for each orthodontic assess-
ment were defined as follows: (11)

•	 Type of malocclusion as de-
scribed by Angle; based on occlusal re-
lationships of the first molars which are 
three classes: class one, two or three.

•	 Overbite is the vertical overlap of 
incisors and was positive if incisors over-
lapped vertically. Open bite was negative 
overbite. Deep bite or excessive overbite was 
considered when more than 50 percent of 
lower incisors overlapped by upper incisors.

•	 Overjet is the distance from the most la-
bial point of the incisal edge of maxillary central 
incisor to the most labial surface of the corre-
sponding mandibular incisor and was normal in 
range of 2-3 mm. Excessive overjet was consid-
ered >3 mm and decreased overjet was <2mm.

•	 Anterior and posterior crossbite was 
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considered if buccal cusps of the mandibular 
teeth occluded buccally to the buccal cusps of 
the maxillary antagonists and recorded as ab-
sent, present unilaterally and present bilaterally.

•	 Crowding was recorded when the 
contact points of permanent teeth shifted 
away from arch line > 0.5 mm. It was re-
corded as minor crowding 2 mm or <2mm, 
moderate 2.1 to 5 mm and severe >5.1 mm.

•	 Spacing was recorded when to-
tal spaces of the arch were >2 mm 

 After collecting the information, data was 
analyzed by SPSS21. In order to determine 
the relationship of gender and age group vari-
ables with the prevalence of types of mal-
occlusion and dental caries in samples, chi-
square was used. Moreover, t-test was used 
to compare the average dental caries, missing 
and filled teeth in the two genders. The level 
of significance was considered less than 0.05.

Results
A total of 214 children aged 11-14 years 

participated in this study consisting of 107 
boys with mean age of 12.43±1.13 and 107 
girls with mean age of 12.29±1.09. The mean 
DMFT scores were 4.02±2.064 and 4.72±2.506 

in girls and boys respectively. DMFT scores 
showed a significant difference between 
boys and girls so that the mean DMFT of 
girls was lower than that of boys. (P=0.027) 

The prevalence of normal occlusion was 
12.14 percent of total sample, while Class I mal-
occlusion was 33.17%. Class II div 1 and class 
II div 2 malocclusion were recorded 16.82% 
and 4.68% respectively and Class III maloc-
clusion was 15.9%. (Table1) There was not a 
significant difference between different types of 
malocclusion and normal occlusion by gender.

In term of overjet, overbite, posterior 
and anterior crossbite, no statistically sig-
nificant relation was found between girls 
and boys. (p=0.135, p=0.404, p=0.159 
and p=0.201 respectively) (Table2) 

Although, the prevalence of crowding in 
the subjects was significantly higher com-
pared to spacing and normal intra arch space, 
there was no significant difference between 
boys and girls in term of crowding, spac-
ing or normal intra arch space. (Table3)

Table 4 shows the prevalence of  
caries based on different malocclusion. 
There was no significant relation between 
malocclusion and existence of caries.

Table 1- Distribution of malocclusions in children according to gender.

Group
Malocclusion Class I Class II Class III

Normal 
occlusion Malocclusion Div.1 Div.2 Sub D 

(R, L) Total True Sub D 
(R, L) Total

Girls Percent (Number) 6.07% 
(13) 13.08% (28) 10.28% 

(22)
3.27%

 (7)
9.34% 
(20)

22.89% 
(49)

7.47%
 (16)

0.64%
 (1)

7.94%
 (17)

Boys Percent (Number) 6.07% 
(13) 20.09% (43) 6.54%

 (14)
1.4% 
(3)

5.14% 
(11)

13.08% 
(28)

8.41% 
(18)

2.33% 
(5)

10.74% 
(23)

Total Percent (Number) 12.14% 
(26) 33.17% (71) 16.82% 

(36)
4.67% 
(10)

14.48% 
(31)

35.98% 
(77)

15.88% 
(34)

2.8% 
(6)

18.96% 
(40)



Table 2- Distribution of overjet, overbite, posterior and anterior crossbite in children according to gender.

Group

Malocclusion Overjet Overbite Posterior crossbite Anterior 
crossbite
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Girls Percent 
(Number)

45.8% 
(49)

21.5% 
(23)

32.7% 
(35)

25.2% 
(27)

39.2% 
(42)

35.5% 
(38)

11.2% 
(12)

2.8 % 
(3)

85.9% 
(92)

6.5% 
(7)

93.5% 
(100)

Boys Percent 
(Number)

32.7% 
(35)

24.3% 
(26)

42.9% 
(46)

29.9% 
(32)

42.9% 
(46)

27.1% 
(29)

15.8% 
(17)

0.9 % 
(1)

83.2% 
(89)

12.1% 
(13)

87.9% 
(94)

Total Percent 
(Number)

39.3% 
(84)

22.9% 
(49)

37.9% 
(81)

27.6% 
(59)

41.1% 
(88)

31.3% 
(67)

13.6% 
(29)

1.9 % 
(4)

84.5% 
(181)

9.3 % 
(20)

90.7% 
(194)

Table 3- Distribution of crowding, spacing or normal intra arch space in children according to gender.

Group

Malocclusion Normal inter 
arch space

Crowding
Spacing

Slight Moderate Severe

Girls Percent 
(Number) 8.4% (9) 38.3% (41) 22.4% (24) 25.2% (27) 5.7% (6)

Boys Percent 
(Number) 7.5% (8) 38.3% (41) 25.2% (27) 16.8 % (18) 12.1% (13)

Total Percent 
(Number) 7.9% (17) 38.3% (82) 23.8% (51) 21.0% (45) 8.9% (19)

Table 4- Distribution of malocclusions in children according to caries

Group

Malocclusion Overjet Overbite Posterior 
crossbite Spacing Crowding
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With caries 16.3% 
(8)

14.8% 
(12)

17% 
(15)

19.4% 
(13)

15.2% 
(5)

17.1% 
(31)

10.5% 
(2)

17.4% 
(34)

22% 
(18)

13.7% 
(7)

13.3% 
(6)

Without caries 83.7% 
(41)

85.2% 
(69)

83% 
(73)

80.6% 
(54)

84.8% 
(28)

82.9% 
(150)

89.5% 
(17)

82.6% 
(161)

78% 
(64)

86.3% 
(44)

86.7% 
(39)

Total 22.9% 
(49)

37.9% 
(81)

41.1% 
(88)

31.3% 
(67)

15.4% 
(33)

84.6% 
(181)

8.9% 
(19)

91.1% 
(195)

38.3% 
(82)

23.8% 
(51)

21% 
(45)
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Discussion 
In the current study, the mean of DMFT was 

significantly higher in males compared to fe-
males which is in accordance with the study of 
Eslami pour et al. (12) As opposed, in the study 
of Angel Alvarez-Arenal et al. and Liompart et 
al., the mean of DMFT was higher in females. 
(13,14) The difference in the findings can be ex-
plained by different sample size. According to 
the findings of the present study, it can be stated 
that the rate of decayed and missing teeth in 
both boys and girls was high, while the number 
of restored teeth was very low. This finding may 
be due to poor hygiene in children and inade-
quate parental attention to children’s dental care.

In the current study the prevalence of maloc-
clusion Class I was higher than Class III, Class 
II division 1 and Class II division 2 respectively. 
Also, many studies (15-20) showed that maloc-
clusion Class I was the most prevalent malocclu-
sion. While Gelgora reported Class II Division 
1 malocclusions to be the most prevalent type. 
(21) The difference in the findings can be ex-
plained by the difference in the sample age, sam-
ple race and method of evaluating malocclusion. 

In the current study as in the study of Shen et al. 
and Gelgora et al. no relation was found between 
malocclusion and gender. (18,21) As opposed 
Bugaighis et al., Ciuffolo et al. and Brunelle et 
al. reported a significant positive association 
between male gender and malocclusion. (19, 
22-23) While Todor et al. and Celikoglu et al. 
reported that the percentage of malocclusion 
was significantly higher in females. (17, 20)

The prevalence of overjet and overbite was 
respectively 60% and 72% in the current study. 
Asiry et al., Zhou et al. and Aikins et al. report-
ed that the most common type of malocclusion 
was increased overjet. (19.5%, 34.99 % and 
44.6% respectively) (24-26) Gelgora et al. 
found that overjet relationship was normal in 
58.9%, increased in 25.1%, reversed in 10.4%, 
and edge-to-edge in 5.6%. (21) Different preva-
lence might be related to the racial differences.

83.2% of patients in the current study had 
crowding. According to Todor et al., Gelgora 

et al., Asiry et al. and Aikins et al., crowd-
ing was exhibited as 5.0%, 47.5%, 65.2% 
and 26.6% respectively. (17, 21, 24, 26)

In the current study, no relation was found 
between caries and malocclusion. There are 
controversies over this relation which is related 
to different sample size and different prevalence 
of caries in each society. As opposed to the 
current study, Monirifard et al. found a relation 
between DMFT and crowding. (27) This differ-
ent might be due to different DMFT in sample 
population of their study and the current study. 

Conclusion 
The mean of DMFT index was signifi-

cantly higher in males compared to females. 
The most common malocclusion was cl I 
malocclusion and there was no significant 
relationship between the types of malocclu-
sion and dental caries. Also, no relation was 
found between gender and malocclusion. 

References 
1.	 Eslamipour F, Afshari Z, Najimi A. Prevalence of 
orthodontic treatment need in permanent dentition of Ira-
nian population: A systematic review and meta-analysis of 
observational studies. Dent Res J (Isfahan). 2018;15(1):1-
10.https://doi.org/10.4103/1735-3327.223616 
2.	 Alvarez‐Arenal A, Alvarez‐Riesgo JA, A‐Lopez 
JM, Fernandez‐Vazquez JP. DMFT, dmft and treatment 
requirements of schoolchildren in Asturias, Spain. Com-
munity Dent Oral Epidemiol. 1998;26(3):166-9.https://
doi.org/10.1111/j.1600-0528.1998.tb01945.x 
3.	 Llompart G, Marín GH, Silberman M, Merlo I, 
Zurriaga O. Oral health in 6-year-old schoolchildren from 
Berisso, Argentina: falling far short of WHO goals. Me-
dicina oral, patologia oral y cirugia bucal. 2010;15(10).4-
10.https://doi.org/10.4317/medoral.15.e101 
4.	 Esa R, Razak IA, Allister JH. Epidemiolo-
gy of malocclusion and orthodontic treatment need of 
12-13-year-old Malaysian schoolchildren. Community 
Dent Health. 2001;18(1):31-6. 
5.	 Danaie SM, Asadi Z. Distribution of malocclusion 
types, hereditary crowding and the need of 7 9-year old 
children to serial extraction in Shiraz, 2000-2001. J Dent 
Med Shiraz Univ Med Sci. 2003; 4(1): 44-51. 
6.	 Todor BI, Scrobota I, Todor L, Lucan AI, Vaida LL. 
Environmental Factors Associated with Malocclusion in 
Children Population from Mining Areas, Western Roma-



nia. Int. J. Environ. Res. Public Health. 2019;16(18):3383.
https://doi.org/10.3390/ijerph16183383 
7.	 Shen L, He F, Zhang C, Jiang H, Wang J. Preva-
lence of malocclusion in primary dentition in mainland 
China, 1988-2017: a systematic review and meta-anal-
ysisSci. Rep. 2018;8(1):1-0.https://doi.org/10.1038/
s41598-018-22900-x 
8.	 Bugaighis I, Karanth D. The prevalence of mal-
occlusion in urban Libyan schoolchildren. J. Orthod. 
2013;2(1):1-5.https://doi.org/10.4103/2278-0203.110325 
9.	 Celikoglu M, Akpinar S, Yavuz I. The pattern of 
malocclusion in a sample of orthodontic patients from 
Turkey. Med Oral Patol Oral Cir Bucal. 2010;15(5): 
e791-6.https://doi.org/10.4317/medoral.15.e791 
10.	 Gelgör İE, Karaman İA, Ercan E. Prevalence 
of malocclusion among adolescents in central ana-
tolia. Eur. J. Dent.. 2007;1(03):125-31.https://doi.
org/10.1055/s-0039-1698327 
11.	 Ciuffolo F, Manzoli L, D'Attilio M, Tecco S, Mu-
ratore F, Festa F, Romano F. Prevalence and distribution 
by gender of occlusal characteristics in a sample of Italian 
secondary school students: a cross-sectional study. Eur J 
Orthod. 2005;27(6):601-6.https://doi.org/10.1093/ejo/
cji043 
12.	 Brunelle JA, Bhat M, Lipton JA. Prevalence and 
distribution of selected occlusal characteristics in the US 
population, 1988-1991. J. Dent. Res. 1996;75(2):706-13.
https://doi.org/10.1177/002203459607502S10 
13.	 Asiry MA, AlShahrani I. Prevalence of malocclu-
sion among school children of Southern Saudi Arabia. J 
Orthod Sci. 2019;8(1).5-10.https://doi.org/10.4103/jos.
JOS_83_18 
14.	 Zhou Z, Liu F, Shen S, Shang L, Shang L, Wang 
X. Prevalence of and factors affecting malocclusion in 
primary dentition among children in Xi'an, China. BMC 
Oral Health. 2016;16(1):91-9.https://doi.org/10.1186/
s12903-016-0285-x 
15.	 Olatokunbo daCosta O, Aikins EA, Isiekwe GI, 
Adediran VE. Malocclusion and early orthodontic treat-
ment requirements in the mixed dentitions of a popula-
tion of Nigerian children. J Orthod Sci. 2016;5(3):81-9.
https://doi.org/10.4103/2278-0203.186164 
16.	 Monirifard M, Jabarifar SE, Sichani AV, Sichani 
AV. Association between DMFS and different types of 
malocclusion in 11-14-year-old children in Isfahan. Isfa-
han Dental Journal 2014;13(1):215-22

Vejdani J, et al.

Vejdani J, et al.The prevalence of malocclusion and dental caries in 11- to 14- year- old children in Roudsar, Iran. Journal of Dentomaxillofacial Radiology, Pathology 
and Surgery. 2019; 8(4):7-12. http://dx.doi.org/12


