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INTRODUCTION
The essence of interceptive orthodontics would rely heavily on the 
various changes on the occlusal pattern of the primary dentition 
[1]. Crucial element of treatment planning includes observations of 
morphological changes that are dynamic, as well as occlusal patterns 
in the primary dentition [2]. Proper occlusion of teeth is important 
for many oral functions including mastication, swallowing, speech 
as well as respiration. Therefore, it is particularly important to have 
sufficient knowledge regarding the normal occlusion prevalance 
in primary dentition [3]. The primary dentition is accomplished 
with the eruption of the second primary molars, this ensures the 
position for eruption of the permanent teeth in the future [4]. The 
comprehension of the anteroposterior alterations that occur in the 
occlusion between the primary and permanent dentition is essential 
for the clinicians involved in interceptive orthodontics [5]. Bogue 
EA has mentioned in 1908 that if malocclusion occurred in the 
deciduous dentition, then corresponding permanent dentition would 
also experience similar irregularities, perhaps to a more pronounced 
degree [6]. According to Moyers RE in relation to primary dentition, 
generalized spacing and flush terminal plane molar relationship are 
rather common features observed [7]. Several observational studies 
concerning to the spacing and occlusion of the deciduous dentition 
have confirmed that the occlusal features vary among populations 
and ethnic groups [8]. Such data seems to be deficient in the North 
Gujarat population. So this study was carried out to assess the 
occlusal characteristic features among children of three to five year 
age group of Mehsana district, North Gujarat region.

MATERIALS AND METHODS
This cross-sectional survey was based on clinical and photographic 
examination of the primary dentition of 383 preschool children 
aged three to five years from Mehsana district, Gujarat, India. 
(Considering the number of pre-school going children as information 
obtained from Mamlatdar office, Mahesana and fixing the margin of 
error to 5%. The sample size determined was 383.) The sample 
was selected randomly from total 12 schools-both private and 
government (Anganvadi) using a multistage sampling method. 
Randomization was done by chit method at every stage of sampling. 
The detail of the multistage sampling method is described in flow 
chart [Table/Fig-1]. The age of each child obtained from school 
records. Children with full set of primary dentition and without any 
partially/completely erupted permanent teeth were included in the 
study, while those with extensive caries, restored teeth (crowns) 
those with developmental anomalies were excluded from the study. 
The children were examined in their respective schools by a well-
trained, single examiner under good day light. Using Foster and 
Hamilton criteria, the primary molar relation, canine relation, overjet, 
and overbite were assessed with the teeth in centric occlusion [9].

Molar Relationship: 

Baume (1950) categorized the primary molar relationship using the 
distal surface of primary second molars [10].

(A) Flush Terminal plane: The distal surface of maxillary and 
mandibular primary second molars lie in the similar vertical 
plane.

(B) Mesial step: The distal surface of mandibular primary second 
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ABSTRACT
Introduction: Aesthetic and functional problems in the 
dentofacial complex among children are often attributed to 
the disturbances in the dentofacial growth and development. 
This can be recognized during routine dental visits. This study 
pursued to assess the occlusion of the primary dentition in three 
to five-year-old children.

Aim: To study the occlusal traits of the primary dentition in a 
group of three to five-year-old North Gujarat children of Mehsana 
district and the variation in their occlusion relative to age and 
gender in the same group.

Materials and Methods: The study was a cross-sectional 
survey based on clinical examination and photographic 
evaluation of the primary dentition, 383 preschool children aged 
three to five years who were randomly selected from preschools 
in Mehsana district, Gujarat, India, using a multistage sampling 
technique. The study group was evaluated for the several 
occlusal parameters that include primary molar relation based 

on Baume classification and canine relation, overjet, overbite 
were assessed using Foster and Hamilton criteria. Chi-square 
test was performed to carry out statistical analysis. The 
p-value<0.05 was taken as statistically significant.

Results: Out of 383 participants, 55.35% had flush terminal 
plane; 43.34% mesial step molar relationship and 1.31% distal 
step molar relationship, 63.2% had straight profile, 95.8% had 
Class I canine relationship, 71.3% primate spaces, 56.7% 
physiologic spaces. Flush terminal plane was common at three 
years while, mesial step at four to five years, and Class I canine 
relationship was prevalent in both age groups. Flush terminal 
plane was more common in female participants than the males. 
Amongst other occlusal characteristics, increased overbite and 
open bite were prevalent.

Conclusion: It was found that the flush terminal plane molar 
relationship, straight profile, Class I canine relationship, primate 
spacing, increased overbite and open bite predominated.
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Crowding: It was noted when there is overlapping of erupted teeth 
as a result of insufficient space or lack of space for teeth to erupt 
in a segment.

This study was carried out based on clinical examinations and 
photographic evaluation. Data were documented on data sheets 
specially designed for this study. Photographic evaluation was 
made using a digital camera (DSLR Canon EOS 550D). The results 
were tabulated and analyzed using the Statistical Package for Social 
Sciences (SPSS) software version-22 for windows. Chi-square test 
was performed to carry out statistical analysis. A p-value <0.05 was 
taken as statistically significant.

RESULTS
The present study assessed the occlusal traits of the primary 
dentition of 383 children aged, three to five years. The results are 
presented in [Table/Fig-2-5].

For each characteristic, comparing the proportions of mesial 
step and flush terminal plane molar relation, the chi-square (χ2)

molar is mesial to the distal surface of maxillary primary second 
molar.

(C) Distal step: The distal surface of the mandibular primary second 
molar is distal to the distal surface of maxillary primary second 
molar.

Canine Relationship: 

Primary canine relationship using the following classification [9,11]

(A) Class I: The tip of the maxillary primary canine is in the same 
vertical plane as the distal surface of the mandibular primary 
canine.

(B) Class II: The tip of the maxillary primary canine is mesial to the 
distal surface of the mandibular primary canine.

(C) Class III: The tip of the maxillary primary canine is distal to the 
distal surface of the mandibular primary canine.

Assessments regarding molar relationships and canine relationship 
were made by assessing both sides of the dental arches. The 
decision was made in favour of flush terminal plane, in the case 
of a distal step or mesial step molar relationship on one side and 
flush terminal plane on the other. In case of Class II or III canine 
relationship on one side and Class I on other, the decision was 
made in favour of Class I canine relationship [9,12,13].

Spacing: There are two categories of spacing. 

(A) Primate spaces: The spaces mesial to the maxillary canine 
(pre-canine) and distal to the mandibular canine (post-canine) 
known as primate spaces.

(B) Physiologic spaces: These are generalized spaces existing 
between primary teeth.

Other occlusal characteristics in primary dentition of selected 
participants were assessed, and included:

Overjet: The extent 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 mandibular incisor 
and was recorded in millimetres using divider and stainless steel 
measurement scale [9]. It was considered to be increased when it 
was more than 3 mm [14].

Overbite: The extent of overbite was graded according to coverage 
of mandibular incisor by the fully erupted maxillary incisor. Overbite 
was considered to be increased when the degree of overlap of the 
maxillary central incisors was greater than one half of the clinical 
crown of the mandibular central incisors, i.e., more than 3 mm and 
reduced if the degree of overlap was less than one-third [14].

Open bite: The degree of open bite was recorded when incisal 
edges of the maxillary incisors did not vertically overlap the incisal 
edges of the mandibular incisors.

Anterior crossbite: It was noted when one or more maxillary 
incisors and canines occluded lingual to the mandibular incisors.

Posterior crossbite: It was noted when one or more maxillary 
primary canines or molars occluded lingual to the buccal cusps of 
the opposing mandibular teeth.

[Table/Fig-1]: Multistage sampling method.

[Table/Fig-2]: Prevalence of occlusal characteristics of the primary dentition in 
North Gujarat children of Mehsana District.

characteristics no. of children
 (n = 383)

no. of children (%)

Gender

Male 255 66.6%

Female 128 33.4%

Profile

Convex 135 35.2%

Straight 242 63.2%

Concave 6 1.6%

Molar relationship

Mesial step 166 43.3%

Distal step 5 1.3%

Flush terminal plane 212 55.4%

Canine relationship

Class I 367 95.8%

Class II 8 2.1%

Class III 8 2.1%

Primate spaces

Present 273 71.3%

Absent 110 28.7%

Physiologic spaces

Present 217 56.7%

Absent 166 43.3%

Increased overjet

Present 20 5.2%

Absent 363 94.8%

Increased overbite

Present 61 15.9%

Absent 322 84.1%

Crossbite (posterior)

Present 6 1.6%

Absent 377 98.4%

Crowding

Present 5 1.3%

Absent 378 98.7%

Open bite

Present 11 2.9%

Absent 372 97.1%
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parameters Mesial step 
present

 (n = 166)

Mesial Step 
absent 

(n = 217)

chi-square 
value

p-value

Gender

Male 124 131 8.68 0.003

Female 42 86

Profile

Convex 43 92 11.20 0.004

Straight 120 122

concave 3 3

Canine Relationship

Class I 156 211 2.49 0.287

Class II 5 3

Class III 5 3

Physiologic spaces

Present 105 112 5.18 0.023

Absent 61 105

Primate spaces

Present 124 149 1.673 0.196

Absent 42 68

Increased overjet

Present 3 17 6.90 0.009

Absent 163 200

Overbite

Present 13 48 14.34 0.0009

Absent 153 169

Crossbite

Present 2 4 0.249 0.618

Absent 164 213

Crowding

Present 3 2 0.572 0.449

Absent 163 215

Open bite

Present 4 7 0.225 0.636

Absent 162 210

[Table/Fig-3]: Distribution of occlusal characteristics with respect to mesial step 
molar relation in studied population.

[Table/Fig-4]: Distribution of occlusal characteristics with respect to flush terminal 
plane molar relation in studied population.

parameters Flush terminal 
plane present 

(n = 212)

Flush terminal 
plane absent 

(n = 171)

chi-square 
value

p-value

Gender

Male 127 128 9.505 0.002

Female 84 43

Profile

Convex 92 43 13.819 0.001

Straight 117 125

concave 3 3

Canine Relationship

Class I 207 160 4.178 0.124

Class II 3 5

Class III 2 6

Physiologic spaces

Present 109 108 5.315 0.021

Absent 103 63

Primate spaces

Present 145 128 1.928 0.165

Absent 67 43

Increased overjet

Present 16 4 5.187 0.023

Absent 196 167

Overbite

Present 48 13 15.988 0.0009

Absent 164 158

Crossbite

Present 4 2 0.316 0.574

Absent 208 169

Crowding

Present 1 4 2.562 0.149

Absent 211 167

Open bite

Present 6 5 0.003 0.956

Absent 206 166

test showed that the presence of mesial step and flush terminal 
plane molar relation was significantly (p<0.05) associated with male 
gender, straight profile, physiological space, increased overjet and 
increased overbite [Table/Fig-3,4].

For each characteristic, comparing the proportions of distal step 
molar relation, the chi-square test showed that the presence of 
distal step molar relation was significantly (p<0.05) associated with 
Class II canine relationship, crowding and openbite [Table/Fig-5].

Comparing the proportions, the chi-square test revealed no 
statistically significant (p<0.05) association between primate spacing 
and any molar relations.

DISCUSSION
Normal occlusal relationships of the primary dentition are parallel 
those in permanent dentition. The development of malocclusion 
starts from the primary dentition, hence, it is very important to know 
the occlusion in the primary dentition, as well as the changes of 
occlusal pattern during the period of deciduous dentition. Transition 
of discrepancies from deciduous to permanent dentition has led to 
an increased awareness of the role of the deciduous dentition in 
the determination of permanent tooth position and occlusion. Thus, 
it is essential that conditions that influence the development of a 
malocclusion of the permanent dentition should be detected early 

in the primary dentition. The lack of such statistical data in North 
Gujarat region prompted us to undertake this study.

This study investigated the occlusal relationship and characteristics 
of primary dentition in the three to five-year-old children of Mehsana 
district. In the present study, the percentage distribution of terminal 
molar relationship showed flush terminal plane in 212 (55.4%) 
participants. The mesial step molar relationship was seen in 166 
(43.3 %%) participants, while distal step molar relationship was 
observed in 5 (1.3%) participants. Findings of several studies among 
children in similar age group showed predisposition for predominant 
flush terminal plane relationship. While the distal step was least 
prevalent [8,12,13,15-20].

The transition from flush terminal plane to Class I molar relationship 
is the ideal and commonly observed scenario. Nevertheless, mesial 
step was found to be the norm for completed primary dentition rather 
than flush terminal plane [2]. The degree of mesial step governs 
the progress into Angle’s Class I or Class III molar relationship. In 
the present study, we anticipate that the majority of the sample 
may have a favourable permanent molar relation, as flush terminal 
plane was the most common molar relationship detected. However, 
several studies showed that the prevalence of mesial step molar 
relation predominates [2,21-23].

The percentage distribution of Class I canine relation was 95.8 
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Posterior crossbite prevalence in the present study was found to 
be 1.6 %. Compared with the findings of other studies as in Indian 
(0.4%) [20], Finnish (13%) [17], Saudi Arabian (4%) [11], Nigerian 
(4.8%) [23] and Jordanian (7%) [22]. However, some studies found 
lower prevalence of posterior crossbite than the present study 
[12,16]. Anterior crossbite was not found in the present study 
compared with the findings of other studies as in Saudi population 
was 1.7% [11], in English population was 1.0% [9], and in South 
Indian population, it was 0.7% [14].

The prevalence of crowding was found to be 1.3%. However, some 
studies reported higher prevalence of crowding at 10% [26]. While, 
several other studies have found much higher prevalence 26.5%, 
18.3% and 54.1% respectively, than the present study [12,13,27].

The prevalence of anterior open bite in the present study was 2.9%, 
in accordance with the study conducted on South Indian population 
[14] and other Indian study [8]. However, the study conducted on 
North Indian [13] and Indian population [20] found lower prevalence 
of openbite in primary teeth that was 0.7% and 0.2% respectively.

The present study offers insight into the state of dentition, occlusal 
pattern, spacing and crowding in the primary dentition among 
children of Mehsana district in the North Gujarat region. Presently, 
the results suggest a low prevalence of malocclusion in the primary 
dentition of this population. Further longitudinal studies are necessary 
to identify the probable limitations of the clinical approach relying 
on early orthodontic diagnosis and intervention. Further, records 
amassed from various parts of the country would form a valuable 
database.

CONCLUSION
To conclude it was observed that at three years flush terminal 
plane was common while, mesial step was common in four to 
five years age group, and Class I canine relationship was found to 
be prevalent in both the groups. Flush terminal plane was more 
common in female participants than the males. Amongst other 
occlusal characteristics studied, increased overbite and openbite 
were found to be predominant in primary dentition of North Gujarat 
children. 

The present study provides hitherto unavailable data pertaining to 
the state of dentition, occlusal pattern and spacing, and crowding in 
the primary dentition of Indian children of North Gujarat region. Data 
compiled from various parts of the country, could serve as a database 
for prediction of malocclusion among the Indian population.
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