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Introduction

ABSTRACT

Objective: This study investigated the prevalence of malocclusion in the Qassim region
of Saudi Arabia.

Methods: This retrospective observational study involved casts from 229 patients who
visited Qassim University dental clinics between 2018 and 2021. The casts were divided
based on gender and malocclusion. The following occlusal patterns were considered in
the study: Class I, Class Il, and Class Ill malocclusions. Occlusal traits such as anterior
crossbite, posterior crossbite, open bite, deep bite, and increased overjet were also recorded.
In addition, dental anomalies such as hyperdontia, hypodontia, diastema, ectopic eruption,
transposition, and peg-shaped teeth were investigated. All measurements were recorded
using a Yaluo stainless steel electronic digital display caliper vernier. Data were analyzed
using the Statistical Package for the Social Sciences for Windows version 23.

Results: Majority of the patients were female (164, 71.6%), and 65 (28.4%) were male.
Class | was the most prevalent occlusion type, with 183 (79.9%), followed by 37 (16.2%)
in Class Il, and finally, only 9 (3.9%) in Class lll. The dental anomalies in the study group,
specifically occlusion types, reveal that Class | has the highest percentage of dental
anomalies, with 15.8% more than other types.

Conclusion: According to the statistics, the majority of people in Qassim have adequate
occlusion, but the prevalence of dental anomalies may make treatment more challenging. As
a result, the research on malocclusion frequency is highly valued and crucial for gathering
data for a national database and for treatment planning.

Keywords: prevalence; malocclusion; retrospective observational study; dental anomalies;
orthodontics

oral habits, tooth anomalies, and the developmental
position of teeth.!*! Dental anomalies, including
impaction, macrodontia, microdontia, hypodontia,

In dentistry, occlusion refers to the relationship
between the maxillary and mandibular teeth, either
in a static rest position or during dynamic movement.
An ideal occlusion occurs when this relationship
follows normal functional and aesthetic boundaries.!"
Malocclusion, on the other hand, refers to any deviation
from normal alignment or improper relationships
between the teeth of the upper and lower dental arches
on jaw closure. The term “malocclusion” was introduced
in the early 1900s by Edward Angle, who is considered
the father of modern orthodontics and the pioneer
of the first classification system for malocclusion.?!
Malocclusion is a multifactorial condition caused by
genetic, environmental, or local factors, such as poor

and others, may arise due to genetic, hereditary, or
environmental factors, affecting tooth number, size,
position, and eruption timing.”®! These anomalies can
significantly impact occlusal relationships, resulting
in crowding, spacing, or sagittal, transverse, and
vertical malocclusions, thus complicating orthodontic
treatment planning.”® Consequently, the World Health
Organization (1987) included malocclusion among the
headings of handicapping conditions.

Dentofacial abnormalities are anomalies that result in
disfigurement or interference with function and require
treatment; they may adversely affect the patient’s
physical or emotional well-being./!
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Malocclusion is commonly associated with facial profile
disturbances, functional limitations, and reduced
psychosocial ability.["*!!l Moreover, it can have a
significant social impact on perceived attractiveness,
school performance, and employability, particularly
when anterior teeth are involved. Therefore, early
diagnosis and intervention are crucial to minimize
health aberrations and improve the quality of life."?!
Studying malocclusion prevalence is important not
only for diagnosis and treatment but also as a scientific
and medical document for future generations.”’ To
accurately assess malocclusion, a universally accepted
classification system is required. Angle established a
system based on the molar relationship that remains
widely used today. In normal occlusion, molars and
other teeth are ideally aligned. The most common
type is Class I, in which the mesiobuccal cusp of the
maxillary first molar aligns with the mesiobuccal groove
of the mandibular first molar; however, other teeth may
exhibit crowding, spacing, or irregularities. Class II
malocclusion is characterized by the maxillary first
molar being positioned anteriorly, with its mesiobuccal
cusp occluding in the embrasure between the
mandibular second premolar and first molar; it is further
subdivided into Division I and Division II, depending on
the angulation of the incisors. In Class III malocclusion,
the maxillary first molar is positioned posteriorly, with
its mesiobuccal cusp occluding in the distobuccal
groove of the mandibular first molar.[*®1 Angle’s
classification became a key qualitative epidemiological
tool for assessing malocclusions.

Malocclusion is a multidimensional condition
resulting from multiple factors. Accurate
epidemiological data are essential for a systematic
and well-organized dental care program, as they
inform early orthodontic interventions and policy
implementation.*! While adequate prevalence
data are available in more developed regions, such
information is still lacking in some developing nations.

Furthermore, in most countries, the demand for
orthodontic treatment is increasing; therefore, it is
essential to plan orthodontic measures on a population
basis to assess the resources required for such services.
The analysis of malocclusion is also crucial for planning
orthodontic or orthognathic surgery, as the type of
malocclusion affects appliance selection and treatment
outcomes.!"®! Several studies have been conducted
in various regions of Saudi Arabia.l'”'¥l Literature
reviews indicate that Class I malocclusions are the
most prevalent in Saudi Arabia.l'? To the best of our

knowledge, no previous studies have discussed the
prevalence of malocclusion in permanent dentition in
the Qassim region. Therefore, our study spotlights the
prevalence and patterns of malocclusion.

Materials and Methods

This retrospective observational study was approved
by the Institutional Review Board of Qassim University
(Approval No. EA/F-2021-4006). The study included the
analysis of 229 dental casts obtained from patients who
attended the orthodontic screening clinic at Qassim
University dental clinics between 2018 and 2021
seeking orthodontic treatment. The inclusion criteria
for the selection of the sample were as follows:
i. Casts in permanent dentition having a complete set
of teeth, excluding third molars
ii. Casts in good quality and casts exhibiting all the
classes of Angle’s occlusion/malocclusion.™!

All poor-quality casts, casts in primary or mixed
dentition, and casts of patients with syndromic clefts
were excluded from the study.

The casts were divided based on gender and

malocclusion, as shown in Table 1. The following

malocclusions were considered:

a. Angle’s classification (normal occlusion, Class I,
Class II, and Class III malocclusion)™®

b. Overjet

Table |: Malocclusion variables and dental anomalies with
definitions and normal ranges

Malocclusion Definition with Measurement/
Feature Normal Range

Classification of Angle’s classification of malocclusion.
malocclusion

Overjet Measured from the labial surface of the most
protruded maxillary incisor to the labial surface
of the corresponding mandibular incisor; normal
range: 0—4 mm

Overbite Coverage of the mandibular incisor by the most
protruded fully erupted maxillary incisor; normal
range: 0—4 mm.

Anterior One or more of the maxillary incisors occlude

crossbite lingually to the mandibular incisors, which are
classified as present/absent.

Posterior One or more of the maxillary molars occlude

crossbite lingually to the buccal cusps of the opposing
mandibular teeth, which are classified as present/
absent.

Dental These include hyperdontia (extra teeth),

anomalies hypodontia (missing teeth), diastema (space

between teeth), ectopic eruption (abnormal
eruption path), transposition (positional
interchange), and peg-shaped teeth, which are
classified as present/absent.

Source: Modified from Alharbil"
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c. Overbite (deep bite and open bite)

d. Crossbite (anterior and posterior crossbite)

e. Dental anomalies such as hyperdontia, hypodontia,
diastema, ectopic eruption, transposition, and peg-
shaped teeth.

One examiner (a Pakistani fellowship-certified
orthodontist) used a Yaluo stainless steel electronic
digital display caliper vernier to measure all parameters.

The concordance correlation coefficient test revealed no
significant differences when the same observer repeated
analysis of 30 casts after a 2-week interval.

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences for Windows version 23. Descriptive
statistics were used to measure the mean, standard
deviation, error, and percentage through charts and
graphs. We checked normality for quantitative variables
(overjet and overbite) using the Kolmogorov—Smirnov
test, box plots, and descriptive statistics. Both variables
were not normally distributed and presented using the
median, interquartile range (IQR), and minimum and
maximum values in addition to the mean and standard
deviation. Qualitative variables (gender, occlusion
type, presence of crossbite, open bite, deep bite,
overjet, and dental anomalies) were presented using
frequency and percentages. Groups are compared for
occlusion type using quantitative variables, employing
the Kruskal-Wallis test, followed by post hoc analysis
with Bonferroni correction. Pearson’s Chi-squared test
was applied to compare groups regarding all qualitative
variables. The significance level was set at a P = 0.05.
All tests were two-tailed.

Results

The present study assessed the prevalence of occlusal
characteristics of the permanent dentition of 229 patients’
casts. Demographic data among the population studied
were first recorded. Females numbered 164 (71.6%)
and males 65 (28.4%). Concerning occlusion types,
183 (79.9%) were Class I, 37 (16.2%) were Class II, and
9 (3.9%) were Class III [Figure 1].

Overjet and overbite

When comparing overjet and overbite among the
patients in relation to occlusion type, the median (IQR)
of overjet were Class I = 2 (0-8), Class I = 4 (1-14), and
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Figure 1: Demographic variables of the study sample

Class III = 1 (0-3), while for overbite, Class I = 3 (0-7),
Class IT = 3 (0-8), and Class III = 1 (0-3), as shown
in Figure 2. Similarly, the mean overjet in Class I was
2.68 (1.40), whereas in Class II, it was 5.16 (2.79); in
Class III, it was 1.22 (0.83). The difference in the overjet
among the occlusion types was statistically significant:
Class Il shows a bigger overjet than the others. Regarding
overbite, the mean of Class I was 2.87 (1.58), for Class II,
3.11 (1.76), and for Class III, 1.22 (0.97). This indicates
statistically significant differences in overbite among
occlusion types. Class II also shows increased overbite
and overjet [Figure 3].

Open bite was present in 12.2% of the study group, and
deep bite was present in 32.3% of the study group, with
no statistically significant difference [Table 2].

Crossbite

The distribution of crossbite among the study group
by occlusion type showed a statistically significant
difference. Specifically, Class I showed increased
anterior crossbite in 8.7% of the cases and increased
posterior crossbite in 12.6% of the cases [Table 3].

Dental anomalies

The dental anomalies in the study group, specifically
regarding occlusion types, reveal that Class I has the
highest percentage of dental anomalies, with 15.8%
more than the other occlusion types. However, this
difference is not statistically significant [Figure 4].
The evaluation of the dental anomalies among the
study group compared to the occlusion types showed
that diastema was the most common dental anomaly
(41.2%), and increased with Class I occlusion. Second
was peg-shaped lateral incisors (23.5%), and the least
common dental anomaly was transposition (5.9%)
[Figure 5].
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Figure 2: Median (interquartile range) overjet and overbite among the study group
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Figure 4: Percentage of dental anomalies among the study group in relation
to the occlusion type
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Figure 5: Types of dental anomalies among the study group who presented
with dental anomalies, in relation to the occlusion type

Discussion

This retrospective observational study was conducted to
document the prevalence of malocclusion in the Qassim
region of Saudi Arabia. Interpreting the findings of
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Table 2: Distribution of open bite and deep bite among
the study group in relation to the occlusion type

Open bite
Yes 21 (11.5) 6(16.2) 1(11.1) 28(12.2) 0.655
No 162 (88.5) 31(83.8) 8(88.9) 201 (87.8) (0.721)
Deep bite
Yes 59 (32.2) 15 (40.5) 0(0) 74(32.3) 5.442
No 124 (67.8) 22 (59.5) 9(100) 155 (67.7) (0.066)

*Not a statistically significant difference at P=~0.05

Table 3: Distribution of crossbite among the study group
in relation to the occlusion type

Anterior
crossbite
Yes 16 (8.7) 0 (0) 3(33.3) 19(8.3) 10.81
No 167 (91.3) 37 (100) 6(66.7) 210(91.7) (0.004%)
Posterior
crossbite
Yes 23(12.6) 5(13.5) 4(44.4) 32(14) 7.258
No 160 (87.4) 32 (86.5) 5(55.6) 197 (86.0) (0.027*)

*Statistically significant difference at P<0.05

this study requires acknowledging the methodological
challenges that often affect research on the prevalence
of malocclusion. Differences in sample size, participant
age, recruitment criteria, and classification methods can
lead to variability among studies. In addition, comparing
malocclusion traits across populations remains difficult
due to inconsistencies in diagnostic approaches,
examiner subjectivity, and study objectives.!'2:20
The present study included 65 (28.4%) males and
164 (71.6%) females. A higher number of females than
males was also found in studies by Agarwal et al.*"! in
India and by Khan et al.*” in Pakistan.

For this review, a literature search was conducted using
Medline through PubMed, Embase, Web of Science,
and Google Scholar databases. Nationwide Prevalence
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of Malocclusion Traits in Saudi Arabia: A Systematic
Review showed that among the three classes of Angle’s
malocclusion, normal occlusion, which is Class I, was
the most prevalent type, which does not require any
treatment.["?! This finding is consistent with our results,
as another study conducted in the northern border
region of Saudi Arabia by Gudipaneni et al.'® also
found Class I to be the most prevalent occlusion. Lin
et al.?® found Class I occlusion to be the most prevalent
malocclusion in the Chinese population. The same
findings were observed by Sayin and Tiirkkahraman,®*
Agarwal et al.,”*V and Shahzad et al.”® for the Turkish,
Indian, and Pakistani populations. According to
Onyeaso,*! Class I malocclusion was also reported
as the most prevalent type among Nigerian patients.
However, Khan et al.?” reported that Class II was the
most prevalent malocclusion among the Pakistani
population.

Pre-normal occlusion (mesiocclusion), classified
as Angle Class III, was the least common type of
malocclusion observed in the present study, accounting
for only 3.9%. El-Mangoury and Mostafa study!*”! on
the Egyptian population and reported that Class III
malocclusions are most common in oriental populations.

Studies measuring overbite and overjet are limited, and
to the best of our knowledge, ours is the first one in
Qassim. In general, the present study shows that Class II
has the highest measures of overjet and overbite among
the malocclusion types. The prevalence of increased
overjet in our study was 9.06%, with Class I at 2.68%,
Class II at 5.16%, and Class III at 1.22%. Other studies
conducted in Saudi Arabia and northern Jordan by
Gudipaneni et al.,"® Asiry,*! and Abu Alhaija et al.*”
reported increased overjet at rates of 22.2%, 16.2%, and
24.7%, respectively.

In this study, a lower prevalence of open bite was
observed in 11.5% of the cases. Our results were similar
to those of Gudipaneni et al.,"® Asiry,[*® and Abu
Alhaija et al.® on Saudi and Jordanian populations:
4.6%, 8.4%, and 2.9%, respectively. Anterior crossbite
was observed in 8.7% of subjects. Abu Alhaija et al.l*”!
reported that 1.9% of the Jordanian population had an
anterior crossbite, and Gudipaneni et al."® reported that
4.8% in the northern border region of Saudi Arabia had
an anterior crossbite. In our study, the prevalence of
posterior crossbite was 12.6%, compared to only 9.4%
and 7.1% in studies by Gudipaneni et al.'¥ and Abu
Alhaija et al.!*”

Our study reveals a higher prevalence of deep bite
(32.2%), similar to the findings of the Saudi study by
Gudipaneni et al."® and Borzabadi-Farahani et al.,"
at 23.4% observed deep bite in 34.5% and 2.2% a very
deep overbite.

The association between malocclusion and dental
anomalies has not been thoroughly explored in the
literature, although dental anomalies potentially
complicate orthodontic treatment and necessitate
individualized treatment plans.’?"! Several previous
studies have shown variations in the prevalence
rates and types of common dental anomalies, which
may be influenced by racial differences, population
characteristics, and varying diagnostic methodologies.
The available literature also reports inconsistent
findings regarding which malocclusion class shows the
highest prevalence of dental anomalies, highlighting
the influence of population and methodological
differences across studies.***?! Our study revealed no
significant difference between malocclusion and dental
anomalies, which is consistent with the findings of Al-
Jabaa and Aldrees. This contrasts with the findings of
a study conducted in Kosovo.?** In our study, Class I
occlusion had the highest number of dental anomalies,
including hyperdontia, hypodontia, diastema, ectopic
eruption, transposition, and peg-shaped teeth. The
most characteristic finding in our study is the maxillary
midline diastema between the upper central incisors,
which occurs in 41.2% of cases, mainly in association
with Class I occlusion. In a study by Thilander et al.’*¥
on the Colombian population, the prevalence of
diastemas was reported as 3.7%. Onyeaso study’*®! on
the Nigerian population reported diastema prevalence
as 36.8%. Second to that were peg-shaped lateral
incisors, occurring with Class I and Class II. Class III
reported no peg-shaped lateral incisors.

This study has several limitations. First, the lack of
sufficient literature reporting specific dental anomalies,
such as hyperdontia, hypodontia, diastema, ectopic
eruption, transposition, and peg-shaped teeth, made it
difficult to compare our findings with previous research.
Second, the sample was obtained solely from Qassim
University dental clinics, which may introduce selection
bias and restrict the generalizability of the findings to
the broader Qassim population. Finally, while this study
provides a broad overview of malocclusion prevalence,
it lacked demographic variables such as age, which may
help identify high-risk groups and improve targeted
preventive strategies in future research.
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This study emphasizes the need to implement region-
specific orthodontic care programs to address the
identified prevalence rates. The findings highlight the
importance of early detection and timely intervention
in managing malocclusion and provide a foundation
for future research and preventive strategies. It is
recommended that primary healthcare centers adopt a
standardized early orthodontic assessment framework
to guide general dentists in identifying malocclusion
at an earlier stage. This framework should include
simplified screening criteria based on the Index of
Orthodontic Treatment Need to distinguish mild cases
from those requiring early referral.

The prevalence of malocclusion observed in this
study may be partially explained by delayed care-
seeking behavior among patients. Applying the Health
Belief Model (HBM) provides a useful framework for
understanding this phenomenon, as many patients or
their parents may have low perceived susceptibility to
severe malocclusion or underestimate its severity, and
perceived barriers such as cost, time, or fear of dental
procedures may further delay seeking care. Enhancing
awareness through educational interventions targeting
these HBM constructs could promote earlier dental
visits, reduce treatment complexity, and prevent
progression to cases requiring surgical orthodontic
treatment. !

From a public health perspective, integrating routine
oral health screening into primary healthcare, promoting
school-based oral health education, encouraging
healthy dietary habits, and developing community-level
preventive programs can help reduce the prevalence of
malocclusion. Policymakers should consider evidence-
based guidelines for standardized assessment and early
management of dental anomalies to ensure equitable
access to care, enhance oral health outcomes, and lower
long-term healthcare costs associated with complex
orthodontic treatments.

Conclusions

This study found that, while the majority of patients
had adequate occlusion, a notable proportion presented
with dental anomalies that may complicate treatment
planning. These findings emphasize the importance of
early diagnosis and orthodontic screening, particularly
in university clinic settings. Incorporating dental
anomaly monitoring into national oral health initiatives,
with a focus on pediatric populations, may help
reduce the prevalence of malocclusion and improve

long-term functional and aesthetic outcomes. Further
multicenter studies with broader demographic data are
recommended to enhance generalizability and guide
evidence-based public health policies for preventive
orthodontic care.
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