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AbstrAct
Objective: The present study aimed to study the occlusion characteristics of the primary dentition 

in a group of 3-5 year-old Indian children and the differences with age in the same group.
Methods: The study was a cross-sectional survey based on examination of the primary dentition 

of 200 preschool children aged 3-5 years who were selected from nursery schools in Udaipur, India, 
using a stratified random sampling technique. The study group was assessed for the several occlusal 
parameters, which included primary molar and canine relationship, degree of overjet and overbite, 
anterior and posterior crossbite, and the presence or absence of physiologic spaces and crowding. 

Results: Flush terminal plane was more common at 3-4 years of age, mesial step at 4-5 years, 
and class I canine relationship in both age groups. The prevalence of overjet less than 1 mm and 
overjet exceeding 1 mm was almost comparable in both groups. Overbite with less than 30% overlap 
was most frequently observed in both age groups, with 30-60% overlap following closely behind. 
Physiologic and primate spacing were observed in less than half of the children examined, while a 
small percentage displayed the presence of either single-segment or two-segment crowding. 

Conclusion: The present study provided insight into the state of dentition, occlusal pattern, spac-
ing, and crowding in the primary dentition of Indian children of Udaipur. (Eur J Dent 2012;6:51-55)
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Occlusion in the primary dentition plays a sig-
nificant role in determining the space for and oc-
clusion in the succeeding permanent dentition.1,2 

The characteristic set of features of this dentition 
to a large extent lays the foundation for proper 
eruption and alignment of the succeeding denti-
tion. Based on the observation of these key fea-
tures of occlusion in the child’s dentoalveolar 
system during the formative years, the character-
istics of the permanent dentition occlusion can be 
predicted very well.

Although the occlusion of the permanent den-
tition is largely influenced by the framework pro-
vided by the preceding primary dentition, its fea-
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tures vary among different populations and ethnic 
groups.3-13 Contradictory findings documented in 
the literature  worldwide compounded by inade-
quate information on the primary dentition of Indi-
an children, provided the motivation for this study, 
which was carried out with the aims of a) assess-
ing the occlusion characteristics of the primary 
dentition in a group of 3-5 year-old Indian children 
in Udaipur, Rajasthan, and b) assessing the differ-
ences with age, in the same group.

MAtErIALs AND MEtHODs
Our cross-sectional survey was based on ex-

amination of the primary dentition of 200 preschool 
children aged 3-5 years from Udaipur, India. The 
sample was selected from nursery schools using a 
stratified random sampling technique and the age 
of each child obtained from school records.

Healthy preschool children aged 3-5 years, 
devoid of systemic disease, physical or mental 
abnormality, any developmental defects, or cari-
ous teeth, were included in the study. The children 
were divided into Group A—those between 3 and 4 
years of age—and Group B—those between 4 and 
5 years of age. 

Examination was performed by a single exam-
iner with the aid of penlight, mouth mirror, and 
metal millimeter ruler. Occlusal assessment was 
carried out with the teeth in centric occlusion and 
in children who had a complete primary dentition 
without any erupted permanent teeth. 

The following parameters were recorded:
1. Primary molar relationship (terminal plane): 

the relationship of the maxillary and mandibular 
second primary molars in the vertical plane.

a. Flush terminal plane: the distal surfaces of 
maxillary and mandibular primary second molars 
lie in the same vertical plane.

b. Distal-step: the distal surface of mandibular 
primary second molar is distal to that of the pri-
mary maxillary second molar.

c. Mesial-step: the distal surface of mandibu-
lar primary second molar is mesial to that of the 
maxillary primary second molar.

2. Primary canine relationship: 
a. Class I: the tip of the maxillary canine is in 

the same vertical plane as the distal surface of the 
mandibular canine.

b. Class II: the tip of the maxillary primary ca-
nine tooth is mesial to the distal surface of the 
mandibular primary canine.

c. Class III: the tip of the maxillary canine is 
distal to the distal surface of the mandibular pri-
mary canine.

Decisions regarding molar and canine relation-
ship were made on the basis of bilateral occlusion. 
In case of distal step or mesial step relationship 
on one side and flush terminal plane on the other, 
the decision was made in favor of flush terminal 
plane.

The canine relationship was recorded in favor 
of class I, if it was class I on one side and class II 
or class III on the other. In the event that the child 
had class II canine relation on one side and class 
III on the other side, the case was excluded from 
canine relationship.

3. The degree of overbite was graded accord-
ing to coverage of mandibular incisor by the most 
protruded fully erupted maxillary incisor.

a. Normal coverage of up to half the mandibu-
lar incisor by the maxillary incisors.

b. Increased coverage of more than half the 
mandibular incisors by maxillary incisors.

c. Edge-to-edge relation.
d. Anterior open bite-negative overlap in the 

vertical plane.
4. The degree of overjet was measured from 

the palatal surface of the mesial corner of the 
most protruded fully erupted maxillary incisor to 
the labial surface of the corresponding mandibu-
lar incisor and was recorded in millimeters.

5. Anterior cross-bite was recorded when one 
or more maxillary incisors and canines occluded 
lingual to the mandibular incisors.

6. Posterior cross-bite was recorded when one 
or more maxillary primary canines or molars oc-
cluded lingual to the buccal cusps of the opposing 
mandibular teeth.

7. Scissor-bite was recorded when one or more 
maxillary primary molars occluded buccal to the 
buccal surface of the corresponding mandibular 
molars.

8. The presence or absence of physiologic 
spaces between primary teeth was noted, as was 
the presence or absence of primate spaces (spac-
es mesial to maxillary canine and distal to man-
dibular primary canine).11

9. The presence of crowding was considered as 
either single-segment (in one arch only) or two-
segment (in both arches).12

To ensure intra-examiner reliability, the same 
examiner examined 30 children on two occasions 
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at least one week apart.11 The results obtained 
were almost the same for all parameters (Kappa 
Value =.89-.94).

The results were tabulated and analyzed using 
the Statistical Package for Social Sciences (SPSS) 
software version-15 for Windows. Comparisons 
between groups were carried out using the Pear-
son’s Chi-square test. For all tests, a p-value of 
.05 or less was considered to be of statistical sig-
nificance.

rEsuLts
The present study assessed the occlusal char-

acteristics of the primary dentition of 200 children 
aged 3 to 5 years. The results are presented in 
Table 1.

The study revealed that the most common mo-
lar relationship in the 3-4 year age group (Group 
A) was the flush terminal plane (52%), while in 
the 4-5 year age group (Group B), mesial step was 
most commonly seen (54%). In Group A, mesial 
step and distal step were seen in 46% and 2% of 
the children respectively. In Group B, 46% of the 
children were observed to have a flush terminal 
plane. Distal step was not observed in any of the 
children in this age group. In both groups, distal 
step molar relation was found to decrease and 
mesial step to increase with increasing age.  The 
difference between groups was not significant sta-
tistically.

With respect to canine relationship, class I rep-
resented 78% of the children in Group A, followed 
by class II, which was observed in 22%. Class III 
and cusp-to-cusp relationships were not found in 
any of the children in this group. In Group B, 82% 
of children were found to have a class I, and 18%, 
a class II canine relationship. Again, none of the 
children examined showed class III or cusp-to-
cusp relationships, and there was no statistically 
significant difference between groups.

In Group A, 45% of the children exhibited over-
jet less than 1 mm, 47% had overjet more than 1 
mm, and 8% had overjet more than 3 mm. In Group 
B, 43% exhibited overjet less than 1 mm, 48% had 
overjet more than 1 mm, and 9% had overjet ex-
ceeding 3 mm.

The majority of the children (46%) in Group 
A had overbite with less than 30% overlap, 39% 
showed 30-60% overlap, and 14% demonstrat-
ed overlap greater than 60%. Similarly, in Group 

B, 44% had overbite with less than 30% overlap, 
while 43% exhibited 30-60% overlap, and only 13% 
exhibited overlap greater than 60%. Reverse bite 
(anterior crossbite) was observed in only 1% of 
the children in Group A. Two percent of children 
in Group A and 7% in Group B exhibited an edge-
to-edge incisal relationship. Posterior crossbite 
was not observed in either group. No statistically 
significant differences in incisal relationship were 
observed between Groups A and B.

Physiologic spacing was observed in the maxil-
lary arch of 41% and mandibular arch of 40% of 
children in Group A, while in Group B 57% and 
60% had physiologic spacing in the maxillary and 
mandibular arch respectively. Primate spaces 
were present in the maxillary arch of 56.5% and 
mandibular arch of 38% of the children examined. 
Twenty-nine percent in Group A and 24% in Group 
B exhibited single-segment crowding. Twenty-four 
percent of children in Group A and 12% in Group B 
showed the presence of two-segment crowding. 
The differences between the two groups were sta-
tistically significant for maxillary and mandibular, 
physiologic and primate spacing, and crowding.  

DIscussION
Numerous epidemiological studies3-13 have 

been carried out to document the characteristics 
of the primary dentition observed in various popu-
lations. These studies are important because they 
often reflect the need for interceptive and correc-
tive orthodontic treatment. The lack of such sta-
tistical data of the Indian population in Udaipur 
prompted us to undertake this study. 

The most common molar relationship ob-
served in the 3-4 year group (Group A) was the 
flush terminal plane (52%), while in Group B (4-5 
year group), mesial step was most commonly seen 
(54%). In Group A, mesial step and distal step were 
seen in 46% and 2% of the children examined re-
spectively. In Group B, 46% of the children showed 
a flush terminal plane, while distal step was ob-
served in none. In both groups, distal step molar 
relation was found to decrease and mesial step to 
increase with increasing age. These findings are 
concurrent with those of a study of a Saudi Arabian 
population11 and almost similar to that of a study 
of a Jordanian population,13 in which mesial step 
was most commonly observed and distal step mo-
lar relationship was least common.
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Eighty percent of the study group had primary 
canines in class I relationship and 20% in class II 
canine relationship. No class III or cusp-to-cusp 
canine relationship was observed. The prevalence 
of class II relationship was higher in 3 year olds 
than in the 5 year age group, whereas that of class 
III was lower, but neither difference was statisti-
cally significant. These results concur with those 
reported by studies on Saudi Arabian11 and Jorda-
nian children.13

Out of the 200 children surveyed, 47.5% had 
overjet less than 1 mm, 44% more than 1 mm, 
while 8.5% showed more than 3 mm overjet, con-
sistent with Saudi Arabian11 and other Indian stud-
ies.4

Forty-five percent of the children had overbite 
with less than 30% overlap, 41% showed 30-60% 
overlap, and 14% had more than 60% overlap. 
Anterior open bite was not observed in any of the 
children, which was contradictory to the findings  
reported for black African (5%),6 Finnish (11%),8 
Saudi Arabian (8-11%),11 Nigerian (5.3%),12 and 
Jordanian (5.7%)13 children. 

Anterior crossbite relationship was observed 
only in 0.5% children, and edge-to-edge bite in 
4.5% of the children.  These results are in accor-

dance with the results of previous studies on Eng-
lish3 and Saudi Arabian11 populations, but lower 
than that reported in Finnish, African-American,10 
and Jordanian13 populations. 

Posterior crossbite was not observed in our 
study population compared to the findings in Finn-
ish (13%),8 Saudi Arabian (4%),11 Nigerian (4.8%),12 
and  Jordanian (7%)13 children. 

Forty-one percent and 40% of the children in 
Group A showed the presence of physiologic spac-
es in the maxillary and mandibular arch respec-
tively, which is lower than that reported in Jorda-
nian children,13 while in Group B 57% and 60% had 
physiologic spacing in the maxillary and mandibu-
lar arch respectively, which is similar to that ob-
served in Jordanian children.13 

In the present study, primate spaces were 
present in 56.5% children in the maxillary arch and 
38% of the children in the mandibular arch. This 
is a lower prevalence than that reported by other 
studies, including one on Jordanian children.3,12,13

In the present study, of the children examined, 
26.5% exhibited single segment crowding and 
19%, two-segment crowding, which is lower than 
that reported in Nigerian,12 Jordanian,13 and Brit-
ish children.3

Occlusal parameter Category/Arch 3-to-4 years 4-to-5 years Total

Terminal plane
Flush 52% 46% 49%

Mesial-step 46% 54% 50%

Distal-step 2% 0% 1%

Canine relationship
Class   I 78% 82% 80%

Class   II 22% 18% 20%

Class III 0% 0% 0%

Overjet
<1mm 45% 43% 44%

1mm-3mm 47% 48% 47.5%

>3mm 8% 9% 8.5%

Overbite
<30% overlap 46% 44% 45%

30-60% overlap 39% 43% 41%

>60% overlap 15% 13% 14%

Crossbite
Anterior 1% 0% 0.5%

Posterior 0% 0% 0%

Physiological space
Maxilla 41% 57% 49%

Mandible 40% 60% 50%

Primate space
Maxilla 46% 67% 56.5%

Mandible 28% 48% 38%

Crowding
Absent 47% 64% 55.5%

One-segment 29% 24% 26.5%

Two-segment 24% 12% 18%

Table 1. Group-wise distribution of antero-posterior molar relationship (terminal plane)
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The present study provided insight into the 
state of dentition, occlusal pattern, and spacing 
and crowding in the primary dentition of Indian 
children of Udaipur. Although the results sug-
gest a low prevalence of malocclusion in the pri-
mary dentition of this population, further studies 
on a larger sample of the same population are 
warranted, as are studies on children from other 
states of India. 

cONcLusION
The following conclusions could be drawn from 

the present study: 
a) Flush terminal plane was more common 

at 3-4 years of age, mesial step at 4-5 years, and 
class I canine relationship in both age groups. 

b) The prevalence of overjet less than 1 mm and 
overjet exceeding 1 mm was almost comparable in 
both groups. 

c) Overbite with less than 30% overlap was 
more frequently observed in both age groups, with 
30-60% overlap following closely behind. 

d) Physiologic and primate spacing were ob-
served more frequently in the 4-5 year group, 
while two-segment crowding was more common 
in the 3-4 year group. 

The present study provides hitherto unavail-
able data pertaining to the state of dentition, oc-
clusal pattern and spacing, and crowding in the 
primary dentition of a group of Indian children of 
Udaipur. This, together with data from studies con-
ducted on other Indian populations, can contribute 
to a data bank that can be compiled and used for 
comparison between Indian populations to arrive 
at a method of predicting any future malocclusion 
in the permanent dentition.
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