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Abstract— To determine the occlusal characteristics of deciduous dentition in a sample of Iraqi preschool 

children from Baghdad city. A cross-sectional study was conducted on 313 children aged 3–5 years, enrolled 

in public and private kindergartens in Baghdad city. Parents and school prime approval was attained for 

children's participation. The clinical examination was performed under natural daylight by well-trained 

previously calibrated orthodontist to record the characteristics of the primary dentition. Data analysis was 

performed using Pearson's Chi-square test and the findings showed high prevalence of normal occlusion with 

no statistical gender and age difference. 
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1. Introduction 

One of the major challenging tasks faced the dentist that treats children is differentiating normal from 

abnormal occlusion in primary dentition and properly assessing and managing the developing dental occlusion 

of those children. [1] 

 
Primary-dentition occlusion is considered as a significant contributor for the development of permanent 

dentition. Ethnic differences among different populations are one of the contributing factors affecting the 

occlusion in primary dentition and can influence the development of permanent dentition too. [2-7] 

 
The kind of occlusion present in primary dentition can predict that of the permanent dentition. To a large 

extent, the distinctive set of characteristics in primary dentition will establish the base for appropriate eruption 

and alignment of the ensuing dentition. [8] 

 
Foster and Hamilton accounted wide varieties of occlusive conditions in the primary dentition that should be 

considered in epidemiological surveys. [9] Pediatric dentist must be aware of the morphological variations of 

primary dentition as these variations may create significant clinical problems such as dental decay and delayed 

exfoliation and anomalies in permanent dentition such as supernumerary teeth, impaction, double teeth, and/or 

aplasia of teeth. [10] 

 
Assessment of developing occlusion in the primary dentition is so far important both in pediatric and 

orthodontic dentistry and is imperative to ensure the development of normal occlusion in the permanent 

dentition that is important in many oral functions including mastication, swallowing, speech, and respiration. 

[11] Hence, this study was conducted to evaluate the occlusal characteristics of the primary dentition of a 

sample of children aged 3–5 years in Baghdad, Iraq. 
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2. Materials and Methods 

 
2.1 Subjects and study design 

Approved for this study was attained from the ethical and scientific committees of the College of Dentistry of 

Baghdad and Al-Rafidain University College in accordance with the principles of the Declaration of Helsinki. 

This cross-sectional study was conducted on 313 preschool children (167 boys and 146 girls) from some public 

and private kindergartens in the city of Baghdad. All children aged between 3 and 5 years (obtained from 

school records) who had complete deciduous dentition without any erupted permanent teeth were randomly 

chosen for the study, regardless of socio-economic status. Children had grossly decayed deciduous teeth; 

developmental anomalies in tooth number, size, or shapes and had previous or ongoing orthodontic treatment 

were excluded from the study. Written approval to perform this study was attained from the director of the 

targeted kindergarten and the parents of the participating child. 

 
2.2 Methods 

Visual clinical examination was performed in a preschool classroom under natural light using the Tell-Show- 

Do procedure after drying the teeth with sterile gauze with the aid of a disposable dental mirror, tongue 

depressor, and a millimeter ruler. This examination was conducted while child biting in a maximal interception 

with the jaws in centric relation. 

 
The following occlusal characteristics put forth by Foster and Hamilton were studied: [9}. 

 
2.3 Sagittal dental relation 

Molar occlusion 

1. Flush terminal: The distal surfaces of the upper and lower second primary molars in the same vertical 

plane in centric occlusion. 

2. Distal step: The distal surfaces of the lower primary second molar in posterior relationship to the distal 

surface of the upper second molars in centric occlusion. 

3. Mesial step: The distal surfaces of the lower primary second molar in anterior relationship to the distal 

surface of the upper second molars in centric occlusion. 

 
2.4 Canine relationship 

1. Class I: The tip of the upper primary canine in the same vertical plane as the distal surface of the lower 

primary canine in centric occlusion. 

2. Class II: The tip of the upper primary canine in anterior relationship to the distal surface of the lower 

primary canine in centric occlusion. 

3. Class III: The tip of the upper primary canine in posterior relationship to the distal surface of the lower 

primary canine in centric occlusion. 

 
2.5 Incisor relationship 

1. Class I: The lower incisor edges occlude with or lie immediately below the cingulum plateau of the upper 

central incisors. 

2. Class II, Division 1: The lower incisor edges lie posterior to the cingulum plateau of the upper incisors 

where the upper incisors are proclined. The overjet is increased. 

3. Class II, Division 2: The lower incisor edges lie posterior to the cingulum plateau of the upper incisors 

where the upper central incisors are retroclined. The overjet is usually minimal but may be increased. 

4. Class III: The lower incisor edges lie anterior to the cingulum plateau of the upper incisors. The overjet is 

reduced or reversed. 
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2.5 Degree of overjet 

It 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. The degree of overjet was recorded in 

millimeters. 

 
1. Normal: The distance between the labial surfaces, the most protruded maxillary central incisor, and the 

opposing mandibular incisor not exceeding 2 mm. 

2. Increased: Positive overjet more than 2 mm. 

3. Reversed: The maxillary incisors were lingual to the mandibular incisors (measured in negative). 

4. Edge to Edge: The upper incisors did not overlap the lower ones but contacted each other. 

 
2.6 Vertical dental relation 

Degree of overbite 

It was graded according to coverage of the mandibular incisor by the most protruded fully erupted maxillary 

incisor. 

1. Normal: Coverage of up to half of the mandibular incisor by the maxillary incisor. 

2. Increased: Coverage of more than half of the mandibular incisor by the maxillary incisor. 

3. Edge-to-edge: The upper incisors did not overlap the lower ones but contacted each other. 

4. Anterior open bite: Negative overlap in the vertical plane. 

 
2.7 Horizontal dental relation 

1. Crossbite: The upper primary tooth occluding in lingual relationship to the lower primary tooth in centric 

occlusion. It was assessed for anterior and posterior teeth. 

2. Scissors bite: The upper primary tooth occluding in buccal relationship to the lower primary tooth in 

centric occlusion. 

 
2.8 Others 

1. Mid-line discrepancy: assessed visually in centric occlusion. 

2. Lateral profile: either convex, concave, or straight assessed from the profile view of the child. 

3. Lip incompetency: examined in the rest position. It was either competent or incompetent. 

4. Displacement of closure: either anteriorly or laterally upon closure. 

 
Reliability test 

Intra- and inter-examiner reliability tests were performed by examining a group of 30 children at two different 

time periods, two weeks apart. These results were then subjected to Cohen’s kappa statistical analysis which 

revealed a range from 0.90 to 0.95 for various occlusal characteristics. 

 
Statistical analyses 

Data were collected and analyzed by SPSS program (version 25). Frequency tables were calculated and 

according to gender and age groups, the different occlusal characteristics were compared using Pearson's Chi- 

square test with a 5% of probability. 

 
3. Results 

The current study evaluated the occlusal features of the deciduous dentition of 313 Iraqi children aged 3–5 

years. In this study, 167 (53%) boys and 146 (47%) girls were enrolled, and the primary findings indicated 

non-significant sex-based differences for all parameters. Hence, subjects of both sexes were pooled as a single 

sample and the results were categorized according to the age groups. 
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Table 1: Frequency distributions and percentages of molar relation among different age groups 

 
 

Age 

 Molar relation 

Flush 

terminal 

Distal 

step 

Mesial 

step 
Total 

3 Years 
N 18 0 0 18 

% 100 0 0 100 

4 Years 
N 105 6 6 117 

% 90 5 5 100 

5 Years 
N 159 8 11 178 

% 89 4 6 100 

Total 
N 282 14 17 313 

% 90.1 4.5 5.4 100 

 
X2=4.071, d.f.=4, p-value=0.396 

 
Tables 1–4 show the assessment of the sagittal dental relations represented by the molars, canines, incisors 

relationships, and the degree of overjet. No statistically significant age-related difference was found in the 

measured parameters with most cases were normal. 

 
Table 2: Frequency distributions and percentages of canine relation among different age groups 

 

Age 
 Canine relation 

I II III Total 

3 Years 
N 17 1 0 18 

% 94 6 0 100 

4 Years 
N 106 5 6 117 

% 91 4 5 100 

5 Years 
N 145 16 17 178 

% 81 9 10 100 

Total 
N 268 22 23 313 

% 86 7 7 100 

 
X2=7.877, d.f.=4, p-value=0.096 

 
Table 3: Frequency distributions and percentages of incisor relation among different age groups 

 

Age 
 Incisors relation 

I II III Total 

3 Years 
N 16 2 0 18 

% 89 11 0 100 

4 Years 
N 88 18 11 117 

% 75 15 9 100 

5 Years 
N 139 23 16 178 

% 78 13 9 100 

Total 
N 243 43 27 313 

% 78 14 9 100 

X2=3.993, d.f.=4, p-value=0.407 

 
Table 4: Frequency distributions and percentages of overjet among different age groups 
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Age 
 Overjet 

Decreased Edge to edge Increased Normal Reversed Total 

3 Years 
N 2 0 1 15 0 18 

% 11 0 6 83 0 100 

4 Years 
N 7 1 16 89 4 117 

% 6 1 14 76 3 100 

5 Years 
N 11 9 15 139 4 178 

% 6 5 8 78 2 100 

Total 
N 20 10 32 243 8 313 

% 6 3 10 78 3 100 

X2=9.886, d.f.=8, p-value=0.273 

 
The frequency distributions and percentages of overbite among different age groups revealed no statistically 

significant age difference, and the majority of cases had normal overbite. 

 
Table 5: Frequency distributions and percentages of overbite among different age groups 

Age 
 Overbite 

Deep bite Edge-to-edge Normal Openbite Total 

3 Years 
N 0 0 18 0 18 

% 0 0 100 0 100 

4 Years 
N 1 4 105 7 117 

% 1 3 90 6 100 

5 Years 
N 8 4 152 14 178 

% 4 2 85 8 100 

Total 
N 9 8 275 21 313 

% 2.9 2.6 87.9 6.7 100 

X2=9.324, d.f.=6, p-value=0.156 

 
Assessment of the horizontal dental relation (crossbite) is presented in Table 6. Generally, there was no 

statistically significant difference among the three age groups, and 91% of the sample had normal relation 

(absence of crossbite). No scissors bite cases were reported. 

 
Table 6: Frequency distributions and percentages of crossbite among different age groups 

Age 
 Crossbite 

Absent Anterior Posterior Total 

3 Years 
N 18 0 0 18 

% 100 0 0 100 

4 Years 
N 104 11 2 117 

% 89 9 2 100 

5 Years 
N 163 13 2 178 

% 92 7 1 100 

Total 
N 285 24 4 313 

% 91 8 1 100 

X2=4.087, d.f.=4, p-value=0.394 

 
Similar to the above-mentioned findings, the results of midline shift, facial profile, lip competency, and 

displacement on closure showed no significant age-based differences, and the majority of subjects were 

normal. 
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Table 7: Frequency distribution and percentages of midline shift among different age groups 

Age 
 Midline Shift 

Absent Present Total 

3 Years 
N 17 1 18 

% 94 6 100 

4 Years 
N 117 0 117 

% 100 0 100 

5 Years 
N 176 2 178 

% 99 1 100 

Total 
N 310 3 313 

% 99 1 100 

X2=4.201, d.f.=2, p-value=0.122 

Table 8: Frequency distributions and percentages of facial profile among different age groups 

Age 
 Facial profile 

Concave Convex Straight Total 

3 Years 
N 0 0 18 18 

% 0 0 100 100 

4 Years 
N 4 3 110 117 

% 3 3 94 100 

5 Years 
N 3 4 171 178 

% 2 2 96 100 

Total 
N 7 7 299 313 

% 2 2 96 100 

X2=2.627, d.f.=4, p-value=0.622 

Table 9: Frequency distributions and percentages of lip competency among different age groups 

 

Age 
 Lip Competency 

Competent Incompetent Total 

3 Years 
N 18 0 18 

% 100 0 100 

4 Years 
N 116 1 117 

% 99.15 0.85 100 

5 Years 
N 178 0 178 

% 100 0 100 

Total 
N 312 1 313 

% 99.68 0.32 100 

X2=1.973, d.f.=2, p-value=0.373 

Table 10: Frequency distributions and percentages of displacement on closure among different age groups 

Age 
 Displacement on closure 

Present Absent Total 

3 Years 
N 0 18 18 

% 0 100 100 

4 Years 
N 0 117 117 

% 0 100 100 

5 Years 
N 0 178 178 

% 0 100 100 

Total 
N 0 313 313 

% 0 100 100 
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4. Discussion 

Early detection of situations affecting young children to malocclusions is one of the main responsibilities of 

a pedodontists and orthodontists, so that timely interceptive procedures can be performed to avoid additional 

damaging consequences. [12] 

Several studies on primary dentition in preschool children across varied ethnic groups have been conducted 

thus far. The difference in the findings of such studies are likely attributed to variation in sample size, racial 

groups, type and duration of feedings, [13] width of primary teeth, and other genetic and environmental 

factors affecting the occlusion. 

The age of subjects selected in this study ranged between 3 and 5 years (below 6 years) to ensure complete 

eruption of primary teeth and before the eruption of permanent teeth. [14] 

The gender difference as assessed using Chi-square test and the results revealed non-significant difference 

in accordance with Sadana et al. [15] 

The most predominant primary molar relation was the flush terminal plane (90.1%) followed by the mesial 

step (5.4%) and distal step (4.5%); this is in agreement with the findings of other studies. [15-18] 

The most frequent molar relation in the primary dentition is the flush terminal plane and considered the ideal 

for the transition to Class I in permanent dentition. On the other hand, the mesial step was considered to be 

normal for completed primary dentition rather than the flush terminal plane. As the flush terminal plane was 

the most common molar relationship in the present study, the anticipated preponderance of the sample will 

have a favorable permanent molar relation. 

The results in the current study showed that 86% had Class I canine relationship, 7% had Class II, and 7% 

had Class III; this comes in agreement with other findings [16, 17]. Generally, canine and molar relationships 

together are considered as diagnostic aids to expect alteration in the occlusal relationship. In clinical 

conditions, a flush terminal plane with Class II canine relationship is often indicative of developing a distal 

occlusion in permanent dentition. So, both of these relationships must be considered for a consistent 

prediction of the intermaxillary relationship in the future permanent dentition. 

Regarding the incisor relationship, the findings from the present study revealed that 78% had Class I incisor 

relationship, 14% had Class II, and 9% had Class III. This indicated that the majority of the study sample 

had normal incisor relation in accordance with molar and canine relationships. 

The results of the current investigation revealed positive overjet in 78% children, increased overjet in 10%, 

decreased in 6%, edge-to-edge in 3%, and reversed overjet in 3% of the children, with no age-related 

differences. These findings were comparable to other studies [15, 16, 18]. 

A positive overbite was found in 87.9% of children, 2.9% had increased bite, 2.6% had edge-to-edge bite, 

and 6.7% had an anterior open bite. Dummy sucking and finger sucking could be considered as contributing 

factors for anterior openbite. 

Increased overjet is considered as a major risk factor causing traumatic dental injury, while anterior open bite 

has the highest esthetic and functional impact in childhood. [19-21] furthermore, increased overjet and 

anterior open bite had the same etiological factor which is the sucking habits. [22] 

Similarly, awareness should be given to the crossbite in primary dentition. Absence of crossbite was found 

in 91% of children in this study. Anterior crossbite and posterior crossbite were recorded in 8% and 1%, 

respectively in the study. The general believe is that the posterior crossbite can be transmitted from the 
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deciduous to the permanent dentition with continuing effects on the dento-facial growth and development, 

including craniofacial asymmetry. Enlarged tonsils and adenoids are the causative factors of impaired nasal 

breathing that lead to posterior crossbites. Crossbite necessitates instantaneous treatment because it is not 

self-correcting and can lead to skeletal changes that are difficult to correct then after. [23, 24] 

Absence of midline shift, displacement on closure with competent lip, and straight facial profile reported in 

the majority of the examined patients indicated their normal relation. 

 

 
5. Conclusion 

This study provides information about the occlusal features of primary dentition in children aged 3–5 years 

from private and public kindergartens in Baghdad city. Normal occlusal features were reported among the 

majority of the examined children without any statistical age-based differences. Yet, future longitudinal 

studies with larger sample size and including patients from every Iraqi city should be conducted to observe 

the effect of transition of these features on the occlusion of the permanent dentition. 
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