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ABSTRACT:

BACKGROUND & OBJECTIVE:  Crossbite is a commonly occurring malocclusion. It may be anterior 
or posterior, and it may occur either unilaterally or bilaterally. This study determined the prevalence 
of crossbite in children of different schools of Sundar industrial state and Raiwind. 

METHODOLOGY: Nine hundred (428 male and 472 female) children of various schools of Raiwind 
and Sundar Industrial State, Lahore, were examined. Information regarding age, sex, and crossbite 
were noted. The recorded data were analyzed by using SPSS version 20. Frequency distribution was 
used for the descriptive analysis. Statistical level of significance using student’s t-test was p<0.05.

RESULTS: Out of 900 children, 117(13%) were noted to have at least one tooth in crossbite, 
which was more frequent in permanent (13.2%) than in mixed dentition (12.3%).The prevalence of 
crossbite was slightly greater in female subjects (16.1%) than in male subjects (9.1%). Crossbite 
was seen more frequently in the posterior (6.3%) than the anterior region(5.9%). Combined anterior 
and posterior crossbite was found in 7(0.8%) children. Unilateral crossbite on the left side was found 
to be more frequent (6.6%) than on the right side (4.6%), and the bilateral crossbite was found to 
be in 1.9% of children. Buccal crossbite was more prevalent (6.8%) than lingual crossbite (5.8%). 
Combined lingual and buccal crossbite was found to be in 0.4% of children.

CONCLUSION: Crossbite is a frequently occurring malocclusion in school children of Sundar industrial 
state and Raiwind, Lahore. Posterior crossbite is more prevalent than anterior crossbite.
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INTRODUCTION:

Malocclusion significantly affects the psychological 
and social well-being of the children. Well-aligned 
teeth and a pleasing smile reflect the positive 
status and well-being[1].Malocclusion is defined 
as a deviation from normal occlusion, andit is 
associatedwith the person’s complete physical 
well-being and quality of life[2].
A crossbite is a type of malocclusion in which 
maxillary and mandibular teeth have abnormal 
labiolingual or buccolingual relationships when 
they are in occlusion. According to location,it can 
be classified as an anterior or posterior crossbite. 
It can also be classified to identify whether one 
tooth or multiple teeth are involved[3].
According to previous literature, in Nigeria, the 
prevalence was stated to range from 2% to 16%.
Crossbite has been found to be more prevalent in 
females as compared to males, according to the 
previous reports [4].
Depending on the inclusion of edge-to-edge 
relationship in the data and the children's 
ethnicity, the prevalence of anterior crossbites 
was reported to vary between 2.2% to 12%. 
36% of the patients having anterior crossbite 
also exhibit functional mandibular shift[5].
Anterior crossbite is a commonly occurring 
malocclusion, and it ismostly seen in early mixed 
dentition. It is the term used to describe an 
abnormal labiolingual relationship between one 
or more maxillary and mandibular incisor teeth 
in which maxillary incisors are placed lingual to 
mandibular incisors when both jaws are in centric 
occlusion[6].
According to the etiology and clinical appearance, 
there are three important types of anterior 
crossbite, dental anterior crossbite, anterior 
skeletal crossbite, and functional anterior 
crossbite. In a dental anterior crossbite, usually, 
a single tooth is involved instead of multiple 
teeth, and it is due to the abnormal labiolingual 
position of teeth. Skeletal anterior crossbite 
arises due to either genetic or hereditary 
influence or discrepancy in the size of maxilla 
(retrognathic) or mandible (prognathic).
Functional anterior crossbite is a type of pseudo-
class III malocclusion in which the mandible is 
postured forward from its true centric position[6].
Anterior crossbite is considered an orthodontic 
emergency. Its treatment during mixed dentition 

is recommended because it can negatively affect 
the maxillary jaw's growth and development. It 
can also cause temporal and masseter muscle 
activity problems, which can enhance the risk 
of temporomandibular disorders with growing 
age[7].

Posterior crossbite is defined as an inadequate 
transverse relationship of maxillary and 
mandibular teeth. It is one of the most frequently 
occurring malocclusionin the primary and early 
mixed dentition,and its reported prevalence 
is 8% to 22% [5].The unilateral crossbite with 
the functional shift of the mandible towards 
the crossbite side is the most common type of 
posterior crossbite[8].
A posterior crossbite can be a result of dental 
or skeletal abnormalities or a combination of 
the two. Posterior dental crossbite is due to 
malpositioned posterior teeth. Posterior skeletal 
crossbite is due to a discrepancy between the 
width of the maxilla and mandible. The posterior 
crossbite can also be due to prolonged retention 
or premature loss of primary teeth, and ectopic 
eruption of the mandibular first molar, prolonged 
thumb or finger sucking habit, mouth breathing 
or cleft palate, and improperly functioning 
temporomandibular joints[5].
An untreated posteriorcrossbite in primary 
or mixed dentition can transfer to permanent 
dentition. It can also have prolonged effects 
on the growth and development of jaws and 
inclination and periodontal health of teeth.In the 
majority of cases,a unilateral posterior crossbite 
can cause a mandibular shift with midline 
deviation. This can cause masticatorymuscles 
and temporomandibular joint disorderdue to 
prolonged stress on oral and facialstructures[7].
The objective of this studywas to determine 
the prevalence of crossbite in school children of 
Sundar industrial state and Raiwind in Lahore, 
Pakistan.
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METHODOLOGY:

Permission was taken from the ethical committee 
of University Medical and Dental College 
Faisalabad. This was a cross-sectional study.A 
total of 900 children at 5 schools of Raiwind and 
Sundar Industrial State, Lahore, were examined 
according to a simple random sampling technique 
to evaluate crossbite. Children having previous 
orthodontic treatment and complex craniofacial 
deformities and syndromes were excluded from 
the study.
Crossbite was classified as anterior or posterior, 
unilateral or bilateral. Anterior crossbite is 
present when maxillary incisors are placed 
lingual to mandibular incisors when both jaws are 
in centric occlusion. Posterior crossbiteis present 
when the buccal cusps of maxillary premolars or 
molars occlude lingual to mandibular posterior 
teeth. Crossbite is classified as unilateral when 
it is present only on one side of the midline, 
either right or left, and bilateral when present 
on both sides. Crossbite is classified as buccal 
when maxillary posterior teeth occlude entirely 
on the buccal aspect of the mandibular posterior 
teeth and lingual when maxillary posterior teeth 
occlude entirely on the lingual aspect of the 
mandibular posterior teeth.
The recorded data were analyzed by using SPSS 
version 20. Frequency distribution was used 
for the descriptive analysis. Statistical level of 
significance using chi-square test and single 
sample t-test  was p< 0.001

Table-I:  Gender distribution of the sample.

Table-II: Prevalence of crossbite in males and females.

Table-III: Prevalence of crossbite in mixed and permanent dentition.

Gender N (%)

Males 428 (47.6)

Females 472 (52.4)
Total 900 (100)

Normal Crossbite Total p-value

Males 389 39 428
<0.001Females 395 77 472

Total 784 116 900

Normal Crossbite Total p-value

Mixed dentition 304 43 347
0.725Permanent dentition 480 73 553

Probability value by using chi-square test

Probabilityvalue by using chi-square test

RESULTS:
The chronological age range of recorded subjects 
was 6-18 years with a mean age of 11.93(SD 
=2.524). The sex distribution of the sample is 
given in Table-I.
Out of 900 children (N= 900)117(13%) were 
noted to have at least one tooth in crossbite. 
Out of 117 children with a crossbite,39 were 
males, and 77 were females. The difference 
was statistically significant with p= 0.001 (Table 
II). Crossbite was found to be slightly more 
frequent in permanent dentition as compared 
to the mixed dentition. However,the difference 
was not statistically significant (p=0.725) (Table 
III). The occurrence of anterior crossbite is less 
frequent than posterior crossbite (p=0.588). 
The difference was not statistically significant. 
Children having combined anterior and posterior 
crossbite constituted (0.8%) (Table-IV).Unilateral 
crossbite was found to be more frequent on the left 
quadrant than on the right quadrant(p=0.609).
The difference was not significant. The frequency 
of children with bilateral crossbite was found 
tobe (1.9%)(Table-IV). 
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Buccal crossbite was more prevalent than lingual 
crossbite. However, the difference was not 

statistically significant (p=0.725) Table-V.

Table-IV: Prevalence of anterior and posterior crossbite.

Table V: Prevalence of buccal and lingual crossbite.

N (%) Valid percent p-value

Anterior 53 (5.9) 45.3
0.136Posterior 57 (6.3) 48.7

Both 7 (0.8) 6

Unilateral right 41 (4.6) 35
0.085Unilateral left 59 (6.6) 50.4

Bilateral 17 (1.9) 14.5

Crossbite Percent p-value

Buccal 61 6.8%
0.158Lingual 52 5.8%

Both 4 0.4%

Probability value by using single sample t-test.

Probability value by using single sample t-test.

In an anterior dental crossbite, mostly a single 
incisor is involved, which is considered an easy 
orthodontic problem[4].This type of crossbite 
is usually associated with gingival recession 
resulting in an increased crown length of that 
tooth. Anterior crossbite may also cause a 
functional shift of the mandible resulting in 
pseudo-class III malocclusion, so it should be 
treated as soon as possible [5]

The prevalence of anterior crossbite in the present 
study is 5.9% which is more than another study 
carried out in Karachi in which its prevalence was 
3.1% [12].
The present study shows that the prevalence 
of anterior crossbite is less as compared to a 
posterior crossbite. This finding does not match 
with the results seen in the general Nigerian 
population in which anterior crossbite is more 
prevalent as compared to posterior crossbite[13].  
But this finding of more frequent posterior 
crossbite is similar to the finding of the study 
carried out in Saudi Arabia. The prevalence of 
posterior crossbite was 9.4%, and the anterior 
crossbite was 4.8%[14]. Another study of 

Bangladesh [8] prevalence of posterior crossbite 
was 36.3%, and the anterior crossbite was 30%.
These higher values are due to the fact that the 
study was performed on orthodontic patients.
Unilateral posterior crossbite is more prevalent 
on the left side in the present study, while 
according to the results of another study carried 
out in Karachi, crossbite was more prevalent on 
the right side[12]. According to the present study 
results, crossbite is more frequent in females 
than the males. This finding is comparable to 
the findings of other studies carried out in other 
countries[4, 7].
Crossbite can be treated in two ways. Dental 
crossbite can be treated by repositioning 
individual teeth by using removable or fixed 
appliances, and skeletal crossbite can be treated 
by facemask therapy in growing individuals or 
orthognathic surgery in adult patients [15].
In the present study, the prevalence of crossbite 
was found out in school children of limited areas 
of Lahore. Therefore,it is desirable to find out the 
prevalence of crossbite in other areas of Lahore 
as well. 
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CONCLUSION:
Crossbite is a frequently occurring anomaly in 
the Pakistani population which is more frequent 
in female patientsthan male patients.Posterior 
crossbite is more frequent than anterior crossbite. 
Among the posterior crossbite, unliteral crossbite 
on the left side is more prevalent than on the 
right side.
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