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Introduction 

In 1935, a study was conducted by 

Chapman to determine the occlusal 

changes in children between the age of 

3 – 6 years. He described how a 

presentation of malocclusion at 3 years 

might become normal by the age of 6 years 
[1,2].Vast series of studies were then 

conducted to asess  the development of 

occlusion [3, 4, 5, 6]. 

Primary dentition serves as a template for 

the permanent dentition. Crowding of 

primary incisors are most likely to be 

followed by crowding of permanent incisors 
[5]. Bouge in 1908 suggested that if  

malocclusion were found in the primary 

dentition, there was a high probability that 

the similar problems could be seen in 

permanent dentition [6]. The data shows 

that malocclusion and occlusal features 

varies greatly between populations studied. 

Studies regarding occlusion in the primary 

dentition and it’s related tooth dimension 

have been published such as in Arab 

groups including Egyptian [7] and Saudi

children [8, 9] followed by India [10, 11, 12]. No 
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Abstract 

Objectives:To determine the different occlusal characteristics in primary dentition of 3 to 6 year old 

Malay children and to create a preliminary database for future Malaysian studies as currently none of the 

studies has been conducted in Malaysian population regarding the occlusal features in primary dentition. 

Materials and method:The subjects were within the age ranging from 3 – 6 years old attending nurseries 

and kindergartens located within Sungai Buloh, Selangor. Sixty subjects were screened but only 47 fulfilled the 

criteria to be included in this study. Intra-oral examination was done to determine the terminal plane, canine 

relationship, overjet, overbite and primate space in the subjects.  

Results: Almost two thirds of the subjects (72.34%) presented with straight terminal plane. All but one 

subject were observed with Class I canine relationship. 61.7% subjects were with an ideal overjet and 53.19% 

of subjects had an ideal overbite. The mean value for primate space in the maxilla was 2.92mm and 1.60mm in 

the mandible. There was no significant difference between gender in all the parameters assessed.  

Conclusion: The results from the study shown that only few of the subjects had a tendency of malocclusion in 

their permanent dentition. However, a longitudinal study should be done to follow up their occlusal feature in the 

permanent dentition. 
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such data seems to be available presently 

in Malaysian children. 

It is important for the clinician to              

understand the changes that occur in the 

occlusion between primary dentition and 

permanent dentition in order to construct a 

treatment plan for an early orthodontic   

intervention [5]. Early recognition of         

potentially malocclusion in developing    

occlusion will help in deciding what short 

term or long term treatment the child will 

require. It is important for the clinician to 

refer these children with the incipient     

malocclusion in at the right time. 

Since no record of studies pertaining to  

occlusal features in preschool children in 

Malaysia was found, a baseline study was 

suggested to conduct this study in Malay 

children. Therefore the objective of the 

study was to determine the different       

occlusal characteristic in primary dentition 

of 3 to 6 years old children in Malaysia and 

to create a preliminary database for future 

Malaysian researchers.  

 

Materials and Methods 

Sixty preschool children were selected 

comprising  of 30 male and 30 female in 

the age group of 3 – 6 years,attending the 

nurseries and kindergartens at Sungai 

Buloh, Selangor . Convenient sampling 

was executed based on the sample size 

calculated in the available population with 

95% of confidence level along with 5 as the 

confidence interval to select the sample 

and each sample was assessed for a 

various occlusal characteristics according 

Foster and Hamilton criteria [13] and also 

Kisling and Kerbs criteria [14] . 

Ethical approval (Ref:600-RMI 5/1/6) was 

obtained from Faculty of Dentistry UiTM 

Sungai Buloh Ethics review board, 

University Technology of Mara. Parents or 

guardian signed the informed consent form 

prior to dental examination of the children. 

The kindergarten and nursery were 

selected based on the location which were 

near and convenient to access for 

conducting the study. Children with mixed 

dentition, abnormal dentition, 

infraocclusion, incomplete set of primary 

dentition, extensive caries, and systemic 

disease were excluded. Out of 60 children, 

13 children were excluded as they failed to 

fulfill the inclusion criterias.  

The remaining 47 children comprising of 27 

male and 20 female were selected based 

on having a complete set of primary 

dentition, no periodontal disease and 

medically fit fulfilling the inclusion criteria 

for the study from these selected schools 

and nursery. 

The subjects were divided into 2 groups 

according to their gender. Proof of age and 

date of birth of each child was obtained 

from the school records and also from 

parents. Informed consent was taken from 

both, the parents and school authorities. All 

subjects were examined in their respective 

school premises under the natural day light 

and dental portable light for a proper 

illumination. Disposable mouth mirror and 

probe, gauze, cotton roll, ruler and caliper 

were used along with the floss whenever in 

doubt regarding the caries and space. The 

terminal plane relationship, canine 

relationship, overjet and overbite of each 

subjects were evaluated by using Foster 

and Hamilton criteria[13] in a definite centric 

occlusion. 

The terminal plane of molars were 

classified as distal step, mesial step or 

flush plane. Canine relationship was 

classified as Class I, Class II or Class III. 

Overjet between 0-2mm was recorded as 

normal, overjet above 2mm was classified 

as increased overjet and when maxillary 

incisors were lingual to the mandibular 
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incisors, it was classsified as reversed 

overjet. Overbite between 10-40% was 

deemed normal while measurement more 

than 40% was classified as deep. The 

subject could also present with an edge to 

edge bite or an open bite whereby there 

was no measurement value for overbite. 

Kisling and Kerbs criteria was applied to 

record the spacing in the dentition [14]. The 

spaces were categorised as spacing 

present, teeth in contact or teeth 

overlapped. Primate spaces which refers to 

the the space between the lateral incisor 

and canine in the maxillary arch and the 

space between canine and first molar in the 

mandibular arch were recorded.  

All the data collection techniques  were 

done under a supervision and recorded in a 

designed data record sheet and series of 

photographs. Two examiners carried out 

the examination. Both were final year 

students at the Faculty of Dentistry, UiTM 

and they had a kappa score of 0.96 which 

ensured that they were calibrated for the 

examination and recording of data.  

Prevalence rates of different occlusal 

characteristics assessed were calculated. 

Analysis done by using a statistical 

software, Statistical Package for Social 

Sciences (SPSS 23.0).  

 

Results 

The most prevalent molar relationship in 

the subjects were bilateral straight terminal 

plane with 72.34%. This was followed by 

bilateral mesial terminal plane which was 

present in 21.27% children and the least 

was asymmetry terminal plane which was 

present in 6.38% of the children. Although 

there was a significant difference within the 

sample group, there was no significant 

difference between gender (p=0.447). As 

for canine classification, 97.87% of the 

subjects showed bilateral class I 

relationship while the remaining presented 

with an asymmetrical canine relationship.  

The results show that an ideal overjet can 

be seen as the most prevalent in both 

gender with a total of 61.70%  followed by 

increased overjet with 21.28%, while 

remaining subjects (17.02%) had 

decreased overjet (Fig.1). There was no 

significant diferrences between gender in 
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terms of overjet (p=0.063) .  

The evaluation of overbite has shown that 

53.19% of the children had an ideal 

overbite  while the remaining children 

recorded an increase in overbite. None of 

the patients had decreased overbite 

(Fig.2). There was no significant 

diferrences between gender in terms of 

overbite (p=0.831)  

Primate spaces  were present in both 

dental arches and as shown in Table 1, the 

mean value is higher for the space present 

in maxilla. Majority of the children of the 

children had primate space in the maxilla 

only.None of the subjects presented with 

primate space solely in mandible. All the 

subjects who had spacing in the maxillary 

arch (n=42) had spacing of more than 

1mm. As for the mandibular arch, 27.27% 

of the subjects ahd spacing less than 1mm 

while the remaining had spacing  between 

1 – 2.3mm. Overall, 10.64% of the subjects 

did not have any spacing and the teeth 

were in contact, none of the teeth were 

overlapped. Table 2 shows a summary of 

findings in all the categories investigated. 

 

Arch n Mean±s.d(mm) 

Maxilla 42 2.92±1.558 

Mandible 11 1.591±0.701 

Table 1 : Primate space value according to archwise analysis  
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Discussion 

The development of an occlusion in a child 

is of great interest as it allows us to predict 

a future malocclusion which may require 

early intervention such as interceptive 

orthodontics. The complete set of primary 

dentition is established by age of three 

years and lasts until age six whereby the 

first permanent teeth begin to erupt[5].  

The straight terminal plane in the primary 

dentition is the most prevalent followed by 

mesial and distal terminal plane [3, 16, 17]  

and this was evident in this study as well. A 

straight terminal plane on primary second 

molars is found to be associated to a future 

Class I or Class II molar relationship[19, 20]. 

Bishara et al (1988) [21] found in his study 

that in cases with a mesial step of 2mm or 

more in the primary dentition, almost 70% 

of them progress to Class I. Mesial step 

was desirable because it would permit a 

normal occlusion of permanent molar [10,15]. 

In terms of canine relationship, previous 

studies conducted in a different populations 

showed bilateral Class I canine relationship 

was most prominent [22, 23, 24. 25]. Similar 

result observed in this study with 97.87% 

having a bilateral Class I relationship. This 

is in contrast with a study found in Finnish 

children that shows higher prevalence 

52.4% of Class II canine relationship, Class 

I with 46.1% followed by Class III with 1.5% 
[26]. Assessing both  primary canine and 

molar relationship can be a diagnostic aid 

to predict the changes in occlusal 

relationship in permanent dentition [26]. 

Based on the findings of this study, 61.70% 

of the subjects had an ideal overjet and this 

is in agreement with studies done among 

Saudi Arabian and Chinese children [9, 23] .   

Interestingly,  Foster and Hamilton(1969) 

revealed that increased overjet was seen in 

72% of 2 - 3 year old British children [27].  

This study revealed that 53.19% children 

had an ideal overbite. This is lower than 

the value reported by Farsi & Salama 

(1996) where 76% of their subjects 

presented with an ideal overbite [9] . 

Results obtained in our study showed that 

maxillary primate space was present in 

Occlusal Features Prevalence (%) 

Terminal plane relationship 
Straight 

Mesial Step 
Asymmetry 

  

 72.34 
21.27 
6.38 

Canine Relationship 
Class I 

Asymmetry 

  
97.73 
2.13 

Overjet 
Normal 

Increased 
Decreased 

  
61.70 
21.28 
17.02 

Overbite 
Normal 

Increased 

  
53.19 
46.81 

Primate Spaces 
Maxillary Arch 

Mandibular Arch 

  
89.36 
23.40 

Table 2 : Prevalence of selective occlusal features  
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89.36%  of the subjects while only maxilla 

In comparison with spacing in mandible 

(distal to canine) with 23.4% of the subjects 

had mandibular primate space. It is widely 

accepted that there might be low chances 

for permanent teeth to have crowding if the 

primary dentition erupted in an arch with 

spaces[29, 30, 31, 32, 33]. Majority of our children 

demonstrated spaced arch which would 

lead to a favourable permanent occlusion.  

 

Conclusion 

Majority of the Malay children in the 

present study have shown favourable 

occlusal features. Significant results were 

obtained in terms of terminal plane, canine 

relationship and ideal overjet. However, 

due to a very small sample size in our 

study no definitive outcomes can be 

suggested. A further longitudinal studies 

need to be conducted to follow the 

developing occlusion in these childrens if 

possible until all the permanent teeth are 

present.  
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