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Introduction
Malocclusion is regarded as an irregularity of the teeth or a mal-relationship between the dental arches
beyond the normal range. Proper alignment of teeth in children has a strong positive impact on their
quality of life as well as their social interaction skills (1,2). There is an increased awareness of the close
association and role of the primary occlusal relationship to the permanent tooth alignment and occlusal
features (3). Previous studies have proven that the presence of malocclusion in primary dentition will
lead eventually to malocclusion in its successor (4,5). Moreover, malocclusion in deciduous dentition is
considered a risk factor indicating the necessity of orthodontic treatment in the future. Therefore, it is
important to closely monitor occlusion in children and initiate immediate intervention at an appropriate
time, when required (5,6). Although characteristics of primary occlusion have been well addressed in the
literature by different authors, it is known that different population groups and ethnic backgrounds can
influence the development of the occlusion (7). Genetic and environmental factors have also been
shown to strongly influence the development of either normal or abnormal occlusion (6).

No agreement on case definition of malocclusion was found in the literature, subsequently, no index is
available to measure the prevalence of malocclusion in primary dentition. So, this study aimed to
determine the prevalence of malocclusion in primary dentition and its associated risk indicators among a
group of Saudi preschool children using a proposed definition that addresses the abnormal and not the
norms of occlusion.

A cross-sectional study was conducted on 3 to 5-year-old preschool children living in the capital of Saudi
Arabia, Riyadh City. Ethical clearance was obtained from the Institutional Review Board of Princess Nourah
bint Abdulrahman University (Reference number:180240).

A minimum required sample of 683 participants was calculated with an estimated 8.1% prevalence of
malocclusion based on a previously published paper in Riyadh by Najat et al. in 1996 (8) with a 95%
confidence interval and a 3% margin of error.

A convenient sample of kindergarten children from selected schools was used. Private and public schools
from the five regions of Riyadh city; were covered with a total number of 9 schools to ensure sample
representation. A written permission from school authorities was obtained before school visits. The study
sample included 709 Saudi children of both genders with complete primary dentition, whose parents
agreed to participate in the study. Children with any systemic diseases/syndromes, developmental tooth
anomalies, extensive proximal and/or occlusal caries, premature loss, or erupted permanent teeth were
excluded from the study.

Data collection: The research consisted of a self-administered questionnaire to the child’s
mother/caregiver, and a clinical examination to assess the occlusion of the child. A written informed
consent along with the questionnaire was sent to the child's mother/caregiver, a couple of days before the
examination visit. The child with signed informed consent, answered the questionnaire, and who met the
inclusion criteria was examined.

The questionnaire was structured based on the one designed by Zhou et al. (9) and modified to meet the
objectives of the study. It was divided into three main parts:

• Demographic data of the mother/caregiver: age, education level, and family income.
• Characteristics of the child: age, sex, natal and family history, as well as feeding methods.
• History of previous or persisting deleterious oral habits such as digit/pacifier sucking, lip habit, tongue

thrusting, mouth breathing and or bruxism (10).

Training, and calibration of three examiners (AA, GA, and HA) were done under the guidance of an expert
examiner to insure consistency and agreement on the diagnostic criteria. Inter- and intra-examiner
reliability was conducted to assess the consistency of applying the diagnostic criteria among examiners
using the Kappa Statistics with a result of kappa statistics inter-rater =.80 ; kappa statistics intra-rater =
.89).

A pilot study was conducted to ensure the smooth running of the study on ten children aged 3- to 5-year-
old in the PNU dental clinics. Data from this pilot study were used to modify the questionnaire and
examination form.

Oral examination forms were made to record the following parameters in three spatial planes.

Based on the proposed case, the prevalence of malocclusion in primary dentition was considerably high in this 
study population. Increased overbite and overjet were the most prevalent occlusal discrepancies followed by 
arch spacing problems. The younger mother's age at childbirth is significantly associated with her child's 
malocclusion. The study results can serve as a baseline for future investigations in Saudi Arabia.

Most children were > 4 years old (88.72%), females (50.63%), from private schools
(62.06%), and born full-term (95.06%).
Most mothers were aged 20-35 years old (53.17%), were 26-34 years of age at
childbirth (54.73%), with Bachelor's or higher degree (84.06%).

Table 1: Characteristics of the study participants (n. of children =709)

Table 2  Frequency distribution of occlusal characteristics in the three 
spatial planes among children according to their sex
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Anteroposterior dimension:

• Terminal plane relationships of the second primary molars were recorded as 
a flush terminal plane, mesial or distal steps (8,12). 

• Primary canine relationships were rated as class I, II, or III (8).
• Primary molar and canine relationships were classified based on the bilateral 

symmetry of occlusion. 
• The overjet was measured in millimeters and was considered either normal 

(0-3mm), increased (≥4mm), or anterior crossbite (1,13).

Transverse relationship:

• The midline of each arch was compared with the other, and the maxillary
arch was checked against the midsagittal plane (12).

Vertical dimension:

• The overbite was graded according to the percentage of overlap of the total
height of the mandibular incisor into normal (0% to 50%), deep overbite
(>50%), or anterior open bite (1,13).

Alignment:

• Primate and developmental spaces were recorded as present or absent (10)
• Crowding was registered when there was an overlap between the proximal

surfaces of teeth.

The presence of deleterious oral habits was also recorded based on the
history from the child's parent/caregiver and clinical examination
following documented indicators (12).

Assessment of malocclusion: Since there is a lack of a standardized index
to assess malocclusion in the primary dentition, children displaying any
deviation from normal occlusion defined by Bishara et al. (1) (flush
terminal plane or a mesial step, 0 to 3 mm overjet, and 0% to 50%
overbite) were considered as having malocclusion. Thus, malocclusion
was recorded when one or more of the following traits were observed;
distal step, increased overjet ≥4mm, anterior crossbite, deep overbite
>50%, anterior open bite, posterior crossbite or crowding, in addition to
class II and III canine relationships based on the findings of Peres et al. (5).

Statistical Analysis: Frequencies and percentages were calculated for all
variables. Comparisons by gender, type of school, and malocclusion status
were conducted using Chi-square or Fisher exact tests. Binary logistic
regression was used to assess the effect of different factors on the
malocclusion. The model was adjusted for potential confounders (child
age, socioeconomic status, and school type). Odds ratios and 95%
confidence intervals were calculated. Significance was set at P value <
0.05. Data were analyzed using SPSS statistical software version 23.

Mesial step was the most common terminal plane (55.01%), followed by the flush plane
(42.03%). The most frequent canine relationship was class I (83.22%), followed by class II
(9.59%), and class III (7.19%). Normal overjet and overbite represented more than 68% of
the sample compared to 25.11% participants with increased overjet, and 26.23% with a
deep overbite. Midline deviation was mostly observed in the mandible (15.23%).
Unilateral lingual crossbite was more frequent than other types of crossbite. Overall,
there were no significant differences between males and females across all occlusal
characteristics.

Figure 1 Frequency distribution of spacing problems in 
primary dentitions among participants by sex. 

Figure 2  Frequency distribution of persistent 
oral habits among participants by sex.

Table 4 Binary logistic regression for the association of different factors with malocclusion. An association only 
between mother aged 25 years and younger at childbirth with their child malocclusion in primary dentition [OR 

(95% CI):1.70 (1.04, 2.78)].
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Table 3 Prevalence of malocclusion among 
participants by sex, school type, and 

socioeconomic status 


