
International Journal of Pharmaceutical Science and Health                                   Issue 7, Vol. 4 (July- August 2017) 

Available online on http://www.rspublication.com/ijphc/index.html                                                 ISSN 2249 – 5738 

©2017 RS Publication, rspublicationhouse@gmail.com Page 24 
 

A Study to Assess Prevalence of  Malocclusion in Primary dentition 

and its causes  in a Population in Chennai –Pilot study 

 
Hemamalini Balaji and Dr.Victor Samuel  

Department of Pedodontics , 

Saveetha Dental College and Hospitals. 

Abstract  

Aim :The aim of this study is to  assess the Prevalence of Malocclusion in primary dentition 

among  a small group of preschool children in Chennai visiting Saveetha Dental College and 

Hospitals 

Background:Malocclusion can be defined as an occlusion in which there is a mal-interarch 

relationship in a vertical, horizontal, or transversal dimension or in which there are anomalous 

tooth positions beyond the acceptable range of normal limits.[1] Published research showed that 

the prevalence of normal occlusion and malocclusion varies among different ethnicities and 

societies. In most of the cases the Malocclusion in primary dentition is a sign for the same in 

permanent dentition[2]. But still there is paucity of information and research concerning the 

Malocclusion in primary dentition,especially in case of  the South Indian population.Hence this 

study concentrates on assessing the malocclusion in Primary dentition. 

Materials and Methods:  One Hundered eighty five (185) Children aged three to six years (3-6) 

who visited saveetha dental college with in a time span of two months have been randomly 

selected and their occlusion patteren was examined. 

Result: Overall, 44.9% of the children were found to have some form of malocclusions. 

Increased overjet was found in 51.4 % of the children while 13.5 % had increased overbite. 

Anterior  open bite accounted for 8.6%. Crossbite was recorded  in 16.8%,  

Anthropoid spaces-Upper  (Precanine -66.5%, Postcanine-23.2%) Lower -(Precanine -65.9%, 

Postcanine-36.8%)were  observed in the children. While about 23.2% had all teeth spaced in the 

incisor region, 8.1% had no spacing at all in both arches. Straight terminal plane of the primary 

second molar was diagnosed in 55.1% of the children, mesial step in26.5 % and distal step 

occlusion in 18.4% of the children. No significant difference in occlusal patterns were found 

between boys and girls(P>0.05). 

Introduction: 

Understanding the characteristic features of primary dentition as well as the changes that take 

place in the transitional stage from primary to permanent dentition for a particular population is 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4072377/?report=classic#ref2
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essential for dentists involved in planning early preventive and interceptive orthodontic 

treatment. The intraarch and interarch tooth relationships are established by the interaction of 

teeth and their related structures throughout the stage of formation, growth, and postnatal 

alterations.[1] Malocclusion can be defined as an occlusion in which there is a mal-interarch 

relationship in a vertical, horizontal, or transversal dimension or in which there are anomalous 

tooth positions beyond the acceptable range of normal limits.[2] Published research showed that 

the prevalence of normal occlusion and malocclusion varies among different ethnicities and 

societies.[3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25] This is especially true 

for the primary dentition because of the significant number of children with oral habits such as 

thumb sucking, which can lead to posterior crossbite or anterior openbite, as well as proclination 

of the upper incisors.[6,7] However, it has been reported that prediction of the characteristics of 

malocclusion from the study of primary dentition is not reliable.[4] The interarch anteroposterior 

relationship of the lateral segment can be assessed by several methods such as the intermolar 

occlusal relationship and the intercanine relationship, but Raven[5] has stated that, in primary 

dentition, interarch canine occlusion is a more reliable than the inconsistent primary intermolar 

relationship. 

There has been limited interest in the literature in the occlusal characteristics of primary 

dentition, and this is especially true for the South Indian population. Thus, the aim of the present 

study was to quantify primary dentition parameters in one hundred and eighty five (185), 3-6-

year-old children visiting Saveetha Dental College and Hospitals. An additional objective was to 

investigate whether occlusal features in the permanent dentition of the same population could be 

predicted from the occlusal characteristics of the primary dentition. 

Materials and Methods:One hundred and eighty five (185) children ,3-6 years old children( 84 

female and 101 male ) were randomly selected from the pedo patients visiting Dental OP in 

Saveetha Dental College within a time span of One month based on the inclusion and exclusion 

criteria. The patient’socclusal characteristics namely,molar relation, canine relation, overjet, 

overbite , anterioropen bite, spacing ,imbrication and Incisal centre  was examined and noted. 

Statistical Analysis: 

The collected data was analysed with SPSS 16.0 version.To describe about the data descriptive 

statistics frequency analysis,percentage analysis were used. To find the association between the 

variables Pearson's Chi-Square test was used.In the above statistical tool  the probability value 

0.05 is considered as significant level.  

Inclusion Criteria: 

 All children within age group of 3-6 years who have primary dentition  
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Exclusion Criteria: 

 Children who have teeth that cannot be assessed due to Trauma or Injury. 

 Children who are on Orthodontic Treatment 

 Children with Mixed or Permanent Dentition 

 Children who are Mentally challenged  

With the Parents consent the Personal Details and age of the children were noted and all the 

Children’s dental occlusion was examined under sterile  dental setup using Mouth mirror 

,Probe and Scale.The Criteria of Foster and Hamilton was used for Assessment of 

Occlusion.A questionnaire was Prepared which contained questions regarding the Dental 

Occlusion of the Child,which was filled by the same examiner . 

Molar Occlusion: 

Class I:  If the distal surfaces of both upper and lower primary molars are in one line with each 

other when the primary teeth are in occlusion,it is termed as Flush Terminal plane occlusion. 

Class II: If the distal surface of the lower primary molar is mesial to the distal surface of the 

upper second primary molar in occlusion,it is termed as mesial step occlusion  

Class III:  If the distal surface of the lower primary molar is distal to the distal surface of  upper 

second primary molarin occlusion ,it is termed as distal step  occlusion. 

Canine Relation : 

Class I:If the tip of the upper primary Canine was in the same vertical plane as the distal surface 

of the lower primary Canine in Centric occlusion,it is termed as Class I. 

Class II: If the tip of the upper primary Canine was anteriorly placed in relation to the distal 

surface of the lower primary Canine in Centric occlusion,it is termed as Class II. 

Class III: If the tip of the upper primary Canine was posteriorly placed in relation to the distal 

surface of the lower primary Canine in Centric occlusion,it is termed as Class III. 

Note:The Molar and Canine Relationships were categorised as Class I/ClassII/ClassIII based on 

Bilateral occurrence .If there is unilateral occurrence of these classes ,it was considered as lower 

class on account on determination of Prevalence. 

Overjet: It is the horizontal overlap of the maxillary and mandibular incisors in occlusion.This is 

Measured in Millimeters. It is described as Ideal,Increased,Decreased or Edge to Edge. 

 Ideal :Overjet =2mm 

 Increased:Overjet>2mm 

 Decreased:Overjet<2mm 
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 Edge to Edge : Overjet was described as edge to edge when the incisal edges of the 

upper and lower primary central incisors meet in amn edge to edge position in centric 

occlusion. 

Overbite:It is the Vertical overlap of the maxillary and mandibular incisors in occlusion.This 

can be measured and recorded in mm and according to which it is categorized as 

Ideal/Increased/Reduced. 

 Ideal: When the incisal tips of the primary lower central Incisors contact the Palatal 

surfaces of the upper primary central incisors. 

 Increased: When the Incisal tips of the lower central incisors touch the palate in centric 

relation. 

 Reduced:When the Incisal tips of the primary lower central incisors do not contact the 

upper incisors in centric occlusion. 

Anterior Open Bite: It is defined as the vertical space between the upper and lower incisal 

edges when the posterior teeth are in their habitual maximum occlusion. 

Crossbite: The interarch transverse relationship of the posterior segment was assessed either as a 

normal relationship, or buccal crossbite, or lingual crossbite when one or more teeth are 

involved. 

Spacing:This represents lack of Contact between the adjacent tooth.This was noted into 

categories as follows 

 No spaces found 

 Space between Incisors  

 Pre canine spaces 

 Post Canine Spaces 

 Molar Spaces 

 All teeth are spaced 

Note:All these were noted as whether spacing is present in upper arch or Lower arch or Both. 

Imbrications:This represents Crowding of teeth which is also noted based on presence of 

imbrications as  in  upper arch /Lower arch/Both arches. 

Statistical Analysis: 

The collected data was analysed with SPSS 16.0 version.To describe about the data descriptive 

statistics frequency analysis,percentage analysis were used. To find the association between the 

variables Pearson's Chi-Square test was used.In the above statistical tool  the probability value 

0.05 is considered as significant level.  
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Results: 

Sex Distribution: 

The sample was normally distributed in relation to a sex [Table 1] and the differences between 

the number of males (101) and females (84) which showed a cumulative percentage of females 

are reported as (45.4%) and Males are reported as (54.6%) 

Table 1: 

 

Sex Frequency Percent Valid Percent Cumulative Percent 

 F 84 45.4 45.4 45.4 

M 101 54.6 54.6 54.6 

Total 185 100.0 100.0 100.0  

Distribution of  Molar Relationship: 

Table 2a shows the prevalence of Class I, Class II, and Class III molar relationships was 55.1%, 

26.5%, and 18.4%, respectively,of the examined children. Class I, Class II, and Class III, in 

males were observed in 56.4%,27.7%,15.8% of cases, respectively, and in females were found to 

be 53.6%, 25.0% and 21.4% in that order. There were no significant differences between males 

and females or different age groups in the distribution of canine relationships (P≥0.614), by 

pearson chi square test according to Cochran-Mantal-Haenszel statistics(Table2b) .[26] 

 

Table 2a: 

  

Sex 

Total F M 

Q1.Molar 

Relation 

Class I Count 45 57 102 

% within 

Sex 

53.6% 56.4% 55.1% 

Class II Count 21 28 49 

% within 

Sex 

25.0% 27.7% 26.5% 

Class III Count 18 16 34 

% within 

Sex 

21.4% 15.8% 18.4% 

Total Count 84 101 185 

% within 

Sex 

100.0% 100.0% 100.0% 

 

 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4072377/table/T1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4072377/?report=classic#ref27
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Table 2b:Chi-Square Tests 

  Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-

Square 

.975
a
 2 .614 

Likelihood Ratio .972 2 .615 

N of Valid Cases 185     

Distribution of Lateral/Canine Relationship: 

Table 3a suggests the prevalence of Class I, Class II, and Class III canine relationships was 

61.6%, 28.6%, and 9.7%, respectively, was found in the examined children. Class I, Class II, and 

Class III  in males were observed in 71.0%, 23.7%, 2.8%, and 2.5% of cases, respectively, and in 

females were found to be 62.4%, 28.7%, 8.9% in that order. Table3b shows there were no 

significant differences between males and females in the distribution of canine relationships 

(P≥0.917) by Pearsonchi square test, according to Cochran-Mantal-Haenszel statistics.[27] 

Table 3a: 

  

Sex 

Total F M 

Q2.Canine 

Relation 

Class I Count 51 63 114 

% within 

Sex 

60.7% 62.4% 61.6% 

Class II Count 24 29 53 

% within 

Sex 

28.6% 28.7% 28.6% 

Class III Count 9 9 18 

% within 

Sex 

10.7% 8.9% 9.7% 

Total Count 84 101 185 

% within 

Sex 

100.0% 100.0% 100.0% 

Table3b: 

  Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square .174
a
 2 .917 

Likelihood Ratio .174 2 .917 

N of Valid Cases 185     

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 8.17. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4072377/?report=classic#ref27
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Distribution of Overjet /sagittal incisal Relationship: 

Ideal Overjet was found in 29(35.1%0 ,Overjet value ranging below  2mm/Decreased Overjet  

was observed in 8(4.3%) of cases, and 95(51.4%) of children had an Overjet exceeding 2 

mm,while 17(9.7%) of the group had an edge-to-edge incisal relationship. (P
<

_0.793)(Table4a 

,4b) 

Table 4a: 

  

Sex 

Total F M 

Q3.Overjet Ideal Count 29 36 65 

% within 

Sex 

34.5% 35.6% 35.1% 

Increased Count 42 53 95 

% within 

Sex 

50.0% 52.5% 51.4% 

Decreased Count 5 3 8 

% within 

Sex 

6.0% 3.0% 4.3% 

Edge to edge Count 8 9 17 

% within 

Sex 

9.5% 8.9% 9.2% 

Total Count 84 101 185 

% within 

Sex 

100.0% 100.0% 100.0% 

Table4b: 

  Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 1.033
a
 3 .793 

Likelihood Ratio 1.032 3 .794 

N of Valid Cases 185     

a. 2 cells (25.0%) have expected count less than 5. The minimum expected count is 3.63. 

 

Distribution of Overbite : 

An ideal overbite value was found in 60.0%% of cases (60.7% of girls; 59.4% of boys), while 

13.5% of children had an OB exceeding 3 mm (16.7% of girls; 10.9% of boys). Overbite less 

than 2mm was observed in 26.5% of the sample (22.6% of girls; 29.7% of boys). There was no 

significant difference in the OB value between both sexes was observed at P=0.365. 
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Sex 

Total F M 

Q4.Overbite Ideal Count 51 60 111 

 Chisquare 

test  Value df 

Asymp. 

Sig. (2-

sided) 

% 

within 

Sex 

60.7% 59.4% 60.0% Pearson 

Chi-

Square 

2.014
a
 2 .365 

Increased Count 14 11 25 Likelihood 

Ratio 

2.018 2 .365 

% 

within 

Sex 

16.7% 10.9% 13.5% N of Valid 

Cases 

185     

Reversed Count 19 30 49 a. 0 cells (0.0%) have expected 

count less than 5. The minimum 

expected count is 11.35. 

% 

within 

Sex 

22.6% 29.7% 26.5% 

Total Count 84 101 185 

% 

within 

Sex 

100.0% 100.0% 100.0% 

 

Distribution of Anterior openbite: 

Table5: 

  

Sex 

Total 

  

Valu

e 

d

f 

Asym

p. Sig. 

(2-

sided) 

Exac

t Sig. 

(2-

sided

) 

Exac

t Sig. 

(1-

sided

) 

F M 

Pearson 

Chi-

Square 

.831
a
 1 .362     

Q5.Anteri

or 

Openbite 

No Coun

t 

75 94 169 Continuit

y 

Correctio

n
b
 

.421 1 .516     
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% 

withi

n 

Sex 

89.3% 93.1% 91.4% Likelihoo

d Ratio 

.827 1 .363     

Ye

s 

Coun

t 

9 7 16 Fisher's 

Exact 

Test 

      .435 .258 

% 

withi

n 

Sex 

10.7% 6.9% 8.6% N of 

Valid 

Cases 

185         

Total Coun

t 

84 101 185 a. 0 cells (0.0%) have expected count less 

than 5. The minimum expected count is 7.26. 

% 

withi

n 

Sex 

100.0

% 

100.0

% 

100.0

% 

b. Computed only for a 2x2 table 

 

(Table 5)  Anterior open bite was noted in 8.6% of children,There was no correlation between 

sex and crossbite (P=0.258). 

Distribution Of Posterior Crossbite: 

Table 6 shows Posterior crossbite was noted in 16.8% of children (19.0% of females and 14.7% 

of males)The Pearson chisquare test shows no significance. 

Table 6: 

Q6.Crossbite 

Sex 

% 

      

F M 

      

 No Count 68 86 154       

% within Sex 81.0% 85.1% 83.2%  

     

 

Yes Count 16 15 31  Pearson Chi-Square .579
a
 1 .447     

% within Sex 19.0% 14.9% 16.8%  Continuity Correction
b
 .317 1 .573     

Total Count 84 101 185    .577 1 .448     

% within Sex 100.0% 100.0% 100.0%          .554 .286 
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Distribution of Spacing and crowding: 

Table 7 shows Incisor spacing generally and anthropoid spaces(Precanine and post canine 

spaces) in the upper and lower arch respectively.Table 7 also shows the prevalence of 

crowding/Imbrications in upper and Lower arch. 

Spacing 

  Frequency Percent   Frequency Percentage 

No Spaces 

between teeth 15 8.1 

Spaces between 

all teeth 43  23.2 

Incisor spaces-

Upper 143 77.3 

Incisor Spaces -

Lower 70 37.8 

Pre canine 

spaces -Upper 123 66.5 

Pre canine 

spaces -lower 122 65.9 

Post Canine 

Spaces Upper 43 23.2 

Post canine 

Spaces Lower 68 36.5 

Molar spaces -

Upper 93 50.3 

Molar spaces -

lower 70 37.5 

Imbrications 

Imbrications in 

upper arch 33 17.8 

Imbrications in 

Lower arch 40 21.6 

Evaluation of Incisal Centre : 

  

Sex 

Total 

  Value df 

Asymp. 

Sig. (2-

sided) 

F M 

Pearson Chi-

Square 

3.292
a
 2 .193 

Q8.Incisal 

Centre 

No 

shift 

Count 55 69 124 Likelihood 

Ratio 

3.354 2 .187 

% 

within 

Sex 

65.5% 68.3% 67.0% N of Valid 

Cases 

185     

Shift 

to 

left 

Count 24 20 44 a. 0 cells (0.0%) have expected count 

less than 5. The minimum expected 

count is 7.72. 

% 

within 

Sex 

28.6% 19.8% 23.8% 

    Shift 

to 

right 

Count 5 12 17 

    % 

within 

Sex 

6.0% 11.9% 9.2% 
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Table 8 shows the prevalence of incisal shift to Right in 9.2% of Children and Incisal shift to left 

in almost 23.8% of the population evaluated 

DISCUSSION 

The current study examined 3- to 6 year-old preschool children visiting the OP of Saveetha  

Dental College and Hospitals,Chennai provide information about the prevalence of malocclusion 

in primary dentition. Thus, the results are considered preliminary and more studies are required 

on larger groups across the whole of the country. 

In the present study, closed dentition and crowding were found in 17.8% and 21.6% of the upper 

and lower arches, respectively. These subjects are more prone to develop crowding in the 

permanent dentition although space might be provided by increased intercanine width, more 

proclined incisors position, and leeway space.  

A number of previous studies reported the prevalence of malocclusion in primary dentition in 

different populations.[5,6,7,8,9,10,11,12,13,22,24,25] The category distribution for Class I, Class 

II, and Class III 61.6%,28.6%and 9.7% relationships in the present study was respectively [Table 

3]. The frequency of a Class I and Class II canine relationship in males was greater than in 

females (62.4% and 28.7%, against 60.7% and 28.6%respectively), while a Class III canine 

relationship in females at 10.7% was found to be more frequent than in males at 8.9%. 

The published range of the prevalence of Class II malocclusion in primary dentition in different 

communities is 19-36%.[5,6,7,8,9,10,11,12,13] The prevalence of Class II  molar malocclusion 

in the present study (26.5%) was slightly higher than in French subjects[6] (25.8%), and lower 

than in Danish[13] (31%), British[10] (45%), Saudi[7] and Jordanian[9] children (29%). In turn, 

this might indicate that early recognition of such discrepancies is required to prevent the 

development of malocclusion or propose early treatment. 

Over Jet within the normal range (1-3 mm) is more prevalent in Libyan children (35.1% ) which 

is lower than in French[6] (76%), Jordanian[9] (63.5%), and higher than  3-year-old Finnish 

children[22] (2.1%). An Over Jet  exceeding 3 mm was noticed in 51.4% of the present group, 

which is higher than  the value observed in Saudi[7] (13.5%), Nigerian[7] (14.7%), and 

French[6] (16.7%) children, and Jordanian[9] (24.7%) children. Our study showed that the 

majority of children in the sample had overjet in the range of 2-4 mm .Similar findings was 

reported by Onyeaso and Isiekwe, they also found a positive correlation between primary 

dentition and the early mixed dentition for the overjet.[6] . Our findings showed significant 

increase in the prevalence of overjet between 2 to 4 mm and there was significant decrease in the 

overjet greater than 4 mm with advancing age. 

Posterior crossbite was found in 16.8 of the group [Table 6]. This figure is higher to the reported 

prevalence in Jordanian[9] , Swedish[23] children (7%), Belgian[24] (10%), Finnish[21] (13%), 
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and French[6] children (15.5%). Saudi[7] and Nigerian[8] children presented with crossbites less 

frequently at 4% and 4.8%, respectively.  

The prevalence of normal overbite in this study (60.0%) was greater than in Jordanian[9] 

(44.3%), Saudi[7] (44.3%), and lesser than in French[6] (60.8%) children. The frequency of 

anterior openbite (8.6%) was lesser than  that observed in an Indian population[29] (2.75%), 

Jordanian[9] (5.7%),  but less than that in Saudi[7] (9.5%), and Finnish[12] (11%) children, and 

significantly less than western European children where over one third of subjects had anterior 

openbite.[5,6] This difference might be due to the increased frequency of non-nutritive sucking 

habits, such as dummy and finger sucking habits among south Indian children. Further studies of 

the relationship between sucking habits and the presence of openbite in South Indian children are 

currently underway. This research showed that there is no significant difference in the mean 

overbite with age, suggesting that there are no changes as children develop in the functional 

constraints influencing the vertical relation of the incisors. 

It seems clear that the development of occlusion is a continuum from primary to permanent 

dentition for a number of traits, and that malocclusion can be detected early on. If factors that 

predispose to the development of malocclusion in the primary dentition are recognized at a 

young age, early management options may be considered, especially for the treatment of 

posterior crossbites. However, such early intervention is a controversial subject in 

orthodontics.[30,31,32] Further longitudinal studies are required to evaluate the changes in 

occlusal pattern from deciduous to permanent dentition. Moreover, nationwide studies on Indian 

preschool children with larger sample sizes are recommended to help obtain a clearer picture 

about occlusal traits in deciduous dentition. 

Conclusion: 

The present study showed that there was higher prevalence of malocclusion and there was 

significant difference in the prevalence of malocclusion between different age group. This 

finding suggests early treatment of developing malocclusion, so that severity of occlusal trait is 

going to get reduced during the permanent dentition stage.This study also  gives some 

knowledge on the occlusal characteristics of the primary dentition in a population of 

Chennai.,which forms a basis for comparison with previous other studies in other countries. 

Further research is recommended to find the difference in the gender wise prevalence of different 

occlusal characteristics, along with the facial soft tissue examination. 
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