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Abstract

Malocclusion, ranked by the WHO as the third most critical oral 
health concern, impacts 39% to 93% of adolescents and teenagers 
worldwide, exhibiting variations influenced by age and ethnicity. 
Across sagittal, transverse, and vertical orientations, malocclusion 
poses physiological and social challenges, with 46% experiencing 
negative lifestyle impacts. To assess global prevalence and charac-
teristics, Authors reviewed articles on skeletal abnormalities and 
malocclusions from the early 1990s to September 2023. Criteria 
included English-language research studies or meta-analyses fo-
cusing on Class I, Class II, and Class III malocclusions, malocclusion 
incidence, and dental anomalies such as open bite, deep bite, over-
jet, crowding, spacing, and crossbite. Prevalence globally varied for 
Class I (1.7-93.6%), Class II (7.4-84.0%), Class III (0.8-72.1%), and 
Angle Class I (0.5- 31 39.1%). Deep bite incidence ranged from 8.4% 
to 51.5%, influenced by ethnic and gender cofounders. Geographic 
variations were attributed to genetic and environmental factors, 
alongside methodological disparities, and categorization issues. 
Ambiguities in malocclusion prevalence arose from diverse research 
methodologies. Orthodontic epidemiology urgently requires stan-
dardized guidelines accepted by academia and professional groups 
to provide reliable data for healthcare recommendations. Geo-
graphic variations, influenced by genetic and environmental fac-
tors, contribute to the diverse prevalence of malocclusion globally. 
Methodological disparities and categorization issues create chal-
lenges, necessitating urgent development of standardized guide-
lines for orthodontic epidemiology. These guidelines, embraced by 
academia and professional groups, are crucial for providing accurate 
data to inform healthcare recommendations.

Keywords: Skeletal Occlusion; Malocclusion; Prevalence; Angle 
class; Continent; EpidemiologyIntroduction

Malocclusion ranks third in importance to periodontal dis-
ease and caries in the WHO's list of oral health issues [1]. Ac-
cording to the estimates [2], it affects children and teenagers 
at a rate that ranges from 39% to 93% of the worldwide popu-
lation. There are many variations within this prevalence range 
between the different populations [2]. This heterogeneity may 
be caused by the varying ages and ethnicities of the patients 
in the studies determining the prevalence of malocclusion [3]. 
The three spatial planes of sagittal, transverse, and vertical are 
all capable of hosting malocclusions. By analysing the A point-
Nasion-B point (ANB) angle, which stands for the anteroposte-
rior intermaxillary relationship, three distinct types of skeletal 
relationships in the sagittal plane can be iden tified. When the 
ANB angle ranges from 0° to 4°, the skeletal I is present (Figures 
1A and 55 2). Due to the jaw bases' harmonious growth in this 
instance, the relationship between the 56 upper and lower jaws 

is correct. There is a change in the relationship between the 
maxilla and mandible bases with the upper jaw prognathic in 
relation to the mandible, a retrognathic position of the man-
dible retracted mandibular angle, or a combination of both con-
ditions when the ANB angle is more than 4° in cases of skeletal 
class II (Figures 1B and 60 3). [4]. The ANB angle must be less 
than 0° to fall under skeletal class III (Figures 1C and 61 4). When 
the mandible projects beyond the upper jaw, the upper jaw re-
trudes, or both situations coexist [5], there is a change in the 
relationship between the two maxilla and mandible bases. In 
the same plane, borders evaluating the overjet or the amount 
of horizontal overlap between the incisal border is possible. The 
values range from 2 +/- 2 mm away from the occlusal level, and 
in the event of a retrognathic overjet, the subject will exhibit a 
reversed occlusion [6].
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When looking at the transverse plane, malocclusions are 
characterized through constriction (crossbite) or heightened 
expansion (scissor bite) in relation to the occlusal level [7]. The 
extent of the incisal edges' vertical overlap is represented by 
overbite on the vertical plane. In the vertical plane, the value 
is normally 2 mm, but it can vary by up to 2 mm. Open-bite 
malocclusion, defined as a value less than 0 mm, and deep-bite 
malocclusion, defined as a value greater than 4 mm, are the 
two types of malocclusions that result from changes in the mea-
surement of overbite [4,8]. Malocclusion is induced by various 

reasons, including genetic, environmental, or a mix of both [9]. 
The formation of a malocclusion is possible as a result of ge-
netically defined factors acting throughout growth [10]. Along 
with aetiological elements like harmful habits, these impacts 
may also be present. The child who has a propensity for suck-
ing places his digit, generally the opposable digit, in amidst the 
dental rows, resulting in the clapper descending. In addition, 
the thumb's placement next to the front teeth causes them 
to be more prominent since the tongue cannot develop trans-
versely until it reaches the proper position on the palate. Due 
to a lack of palate development, children frequently have an 
anterior open bite and a posterior crossbite [11]. Because the 
finger is in the way, posterior teeth may also extrude [9]. This is 
because there is no occlusal contact. Occlusion issues and prop-
er skeletal-facial development are also impacted by lip or cheek 
sucking. Patients who suck their lower lips exhibit contraction of 
the lower orbicularis and mental muscles, which results in pro-
clination of the upper teeth, retroclination of the lower teeth, 
heightened overjet, and irregular alignment of the lower inci-
sors [12]. If we look at oral respiration, it is typically caused by 
nasal airway obstruction, such as that resulting from adenoid or 
palatine tonsil enlargement, rhinitis, or turbinates hypertrophy. 
Patients with this illness cannot breathe via their noses; they 
breathe through their mouths, which leads to skeletal and den-
tal issues like an open bite, clockwise rotation of the mandible, 
prognathism, and a narrow palate [13].

Due to the physiological and social alterations this disorder 
causes, the persistence of malocclusion without any form of 
therapy can have a detrimental impact on both the quality of 
life for children and their parents [14]. According to Siluvai et 
al., 46% of young persons with malocclusion experienced unfa-
vourable lifestyle effects [15]. These issues may include aesthet-
ics, mastication, and phonation. Considering the significance of 
malocclu- 137 sion in dental medicine, our goal in this investiga-
tion is to evaluate the prevalence of this problem across various 
areas (Figure 5).

According to E. Angle, who characterized typical dental oc-
clusion "the upper and lower molars ought to be aligned in such 
a way that the mesiobuccal cusp of the upper molars engages 
with the buccal groove of the lower molars, forming a harmo-
niously curved line of occlusion," malocclusion can be divided 
into four categories: normal occlusion, Class I, Class II, and Class 
III malocclusion. The World Dental Federation (FDI) also notes 
that "orthodontic care has progressed to become an essential 
component of dental medicine aiding in the prevention of oral 
disorders and enhancing quality of life" and that "malocclusion 
may impact oral health by elevating the incidence of dental 
caries, periodontitis, susceptibility to injury and challenges to, 
swallow, breath and speak [16]. To give reliable data to health-
care decision-makers and enable the distribution of healthcare 
service assets according to realistic epidemiological findings, 
data regarding the incidence of malocclusion and the general 
demand for orthodontic therapy is crucial in this context. Ad-
ditionally, this knowledge is essential for the educated planning 
of all orthodontic treatment components and for the dental and 
orthodontic healthcare providers. Despite these findings, sub-
stantial epidemiological research on orthodontic traits is scarce. 
A potential explanation for this, according to Proffit et al. is the 
lack of agreement among re-searchers regarding the degree of 
divergence from the ideal that should be considered normal 
[17]. Data on the frequency of malocclusion were gathered dur-
ing the Third Na- 170 tional Health and Nutrition Examination 
Survey (NHANES III), that took place in Amer- 171 ica between 

Figure 1: A diagrammatic image illustrating Angle classes—Class I, 
II, and III. In Class I molar relationship (A), the mesiobuccal cusp of 
the maxillary first permanent molar aligns with the buccal groove 
of the mandibular first molar. For Class II molar relationship (B), the 
mesiobuccal cusp of the maxillary first permanent molar occludes 
mesial to the buccal groove of the mandibular first molar, indicated 
by red arrows. Conversely, in Class III molar relationship (C), the 
mesiobuccal cusp of the maxillary first permanent molar occludes 
distal to the buccal groove of the mandibular first molar, as shown 
by red arrows.

Figure 2: Photos of a patient with class I, a harmony extraoral (A), 
intraoral (B), skeletal (C), and	 cephalometric analysis show 
an ANB angle of 2° (C).

Figure 3: Photos of a patient with class II, a posterior position of 
the mandible from extraoral (A), intraoral (B), skeletal (C), and 
cephalometric analysis show an ANB angle of 7° (C).

Figure 4: Photos of a patient with class III, an anterior position 
of the mandible from extraoral (A), intraoral (B), skeletal (C), and 
cephalometric analysis show an ANB angle of 3° (C).
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1989 and 1994. Angle "normal occlusion" was reported to be 
30% common, and Angle Class I, II, and III malocclusion were 
50-55%, 15%, and 1% common, accordingly. But rather than 
being physically studied, the molar connection was obtained 
using overjet measurements, which were said to be more ac-
curately assessed [18,19]. In Chinese schoolchildren, the preva-
lence of malocclusion was found to be 30.1%, 9.9%, and 4.8% 
for Angle Classes I, II, and III, respectively. In addition, they said 
that the most typical malocclusion feature, the deep bite, was 
seen in 16.7% of the sample [20]. According to different sys-
tematic research, there were 54.6%, 24.7%, and 6.0% cases of 
malocclusion in Iranian children for Angle Classes I, II, and III, 
respectively [21]. In terms of the cost of care, it is also crucial to 
be aware of the incidence of severe orthodontic traits including 
oral clefts, craniofacial abnormalities, oligodontia, and others. 
In Europe, between 1 out of 500 (0.2%) and 1 out of 700 (0.1%) 
live newborns had lip, alveolus, or palate clefts, according to the 
World Health Organization [22]. Our research aims to conduct a 
thorough evaluation of the available research on the global inci-
dence of malocclusion and other orthodontic traits. The prima-
ry objective of this paper is to conduct a comprehensive analy-
sis of published literature addressing the prevalence of skeletal 
abnormalities and malocclusions across diverse populations. By 
synthesizing findings from many studies, we aim to offer a nu-
anced understanding of the commonality of these conditions 
in various contexts, shedding light on the multifactorial origins 
of malocclusions. The selection of this topic is underpinned by 
the recognition of the critical implications of malocclusions, ex-
tending beyond mere dental concerns. Numerous publications 
have underscored the intricate association between maloc-
clusions and functional oral-facial disorders. These disorders, 
with origins rooted in multifactorial influences, necessitate a 
comprehensive review to consolidate existing knowledge. We 
endeavor to elucidate the intricate interplay of factors contrib-
uting to malocclusions and to provide a synthesized perspec-
tive that may guide future research, clinical practice, and public 
health initiatives.

While existing literature provides valuable insights into mal-
occlusions, there is a no-table scarcity of research elucidating 
the dynamics of craniofacial skeletal sphere growth in correla-
tion with the development of primary and permanent denti-
tions across different age groups. Recognizing this research gap, 
our study aims to contribute an original perspective, particularly 
focusing on age-related variations in craniofacial skeletal devel-
opment. This novel approach not only enhances the uniqueness 
of our article but also provides a more comprehensive under-
standing of malocclusion prevalence across diverse populations 
and age cohorts.

Literature Search Methods

Research Methodology

This study, conducted in adherence to GRADE guidelines 
(2009 checklist) and PRISMA guidelines, systematically explored 
skeletal abnormalities and malocclusions from 1990 to Septem-
ber 2023. We sought studies on the prevalence of skeletal ab-
normalities and malocclusions. We identified papers that met 
several eligibility requirements: (1) original study or systemat-
ic review, (2) English written, (3) prevalence of malocclusion, 
prevalence of class I malocclusion, (5) prevalence of class II 
malocclusion, (6) prevalence of class III malocclusion, and (7) 
incidence of malocclusion and dental anomalies like open bite, 
deep bite, overjet, crowding, spacing, and crossbite. The follow-
ing studies were not taken into account: (1) histologic, in vitro, 

Figure 5: Photos of a child with thumb sucking, incorrect tongue 
position, narrow maxillary arch, and open bite. Photos in figures A 
to F show a child with thumb sucking before treatment. The child 
who has a propensity for sucking places his finger, generally the 
thumb, in between the dental arches (A), which causes the tongue 
to slide downward (B); the thumb’s placement next to the front 
teeth causes them to be more prominent (C) since the tongue is 
unable to develop transversely until it reaches the proper posi-
tion on the palate (D and E). The result is an anterior open bite 
(F). Figures G-I show the treatment strategies and goals, including 
an expansion of the upper jaw (G) that leads to a normalization of 
the position of the tongue on the palate (H), an additional physi-
ological palatal expansion, and automatic uprightness of the front 
teeth (I). Figures J-M show the end of treatment, harmonious face 
with a physiological lip closure (J), harmonious skeletal situation 
(K), wide upper jaw (L), and class I occlusion with a physiological 
overjet, overbite, and (M).

Figure 6: Country-wise contribution of malocclusion to the total 
malocclusion in a particular continent. A-Africa, B – America, C- 
Asia, E- Europe.
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or in silico; (2) reviews; (3) studies focusing on gene expression 
or transcriptomics without prevalence assessments; (4) stud-
ies addressing various conditions where malocclusions were 
merely touched upon; and studies whose complete texts were 
unavailable to us or were presented in a different linguistic me-
dium. 

Between May and September 2023, An investigation was 
conducted utilizing the subsequent phrases in PubMed (Na-
tional Library of Medicine, 8600 Rockville Pike, Bethesda, MD, 
USA 20894) and Google Scholar (https://scholar.google.com): 
prevalence of malocclusion, prevalence of class I malocclusion, 
prevalence of class II malocclusion, prevalence of class III mal-
occlusion, incidence of malocclusion and dental anomalies like 
open bite, deep bite, overjet, crowding, spacing and crossbite 
as well as genome-wide association study.

Ethical Considerations

Prior to the commencement of the study, ethical approval 
was obtained from the relevant institutional review board. All 
aspects of the research, including patient data handling and pri-
vacy, were conducted in accordance with ethical standards and 
in compliance with institutional guidelines.

Informed Consent

Informed consent was obtained from participants involved 
in original studies included in the review. The primary studies, 
which formed the basis for this meta-analysis, had undergone 
ethical scrutiny and ensured that participants provided in-
formed consent for their data to be used in subsequent analy-
ses.

Table 1: Class I, Class II, Class III, Open bite, Deep bite, Cross bite, Spacing, overjet, and Crowding prevalence for each study. (*the anomaly 
considered were not investigated).

Class I Class II Class III
Open 
bite

Deep 
bite

Cross bite Spacing Overjet Crowding

1 61.40% 24% 10% * * * *

63.8% 1–4 mm
17.2% 4–6 mm anterior 50%

10% > 6
posterior 

2.5%

2 80.30%
6.3% (3.9% I◦ division, 2.4% II◦ 

division)
1.60% 7.10% * 17.10% 60% 30% (increased 15.6% 14.40%

3 86.30% 19.50% 3.90% 1.40% *
anterior 4%,

* increased 48% 30.00%
posterior 5%

4 64.30% 17.60% 8% 1.60% *

anterior 
27.5%

15.30% increased 11.8% 66.60%
posterior 

5.1%

5 55.30% 18.80% 1.40% 2.90% 16.90% 6.80% 26.70%
Increased 24.7%,

50.40%
reduced nell’1.8%

6 73% 7.10% 19.40% 1.90% * * * increased 63% *
7 46.80% 32.6% (19% divisions) 1.60% 18% 2% 12% * 14.1%, reduced 2.2% *
8 42.70% 15.90% 14.10% 2.60% * * * 30.90% *

9 68.40% 27.70% 2.80% 3.46% 14.46% 8.80% *
increased 21.09%, reduced 

0.9%
upper 44.1%,
lower 40.3%

10 67.13%
I division 14.53%,

7.61% 21.10% 26.30%
anterior 17%,

*
Increased 25.6%,

63.30%
II division 10.7%

posterior 
21.4%

reduced 17%

11 52.80% 31.80% 15.40% 4.60% *
anterior 4.8%

*
increased 22.2%,

*posterior 
9.4%

reduced 11.4%

12 93.60% 4.40% 2% 16.10% * * 21.90% * *

13 89.45% 8.37% 2.14% 35.97% 14.15%

anterior 
8.48%

* Increased 33.71%,
58.12%

posterior 
0.99%

reduced 18.07%

14 34.90%
I division 40%

10.30% 8.20% 14.40% 9.50% *
Increased 25.1%,

*
II division 4.7% reduced 10.4%

Literature Search

Between May and September 2023, a systematic search of 
PubMed and Google Scholar was conducted using predefined 
search phrases. Three authors independently evaluated titles, 
abstracts, and database query outcomes, reaching consensus 
during discrepancies.

Article Selection

The final systematic review included formal evaluations of 
each qualifying study. The authors conducted quality and bias 
risk assessments independently, adhering to GRADE standards. 
Ethical considerations, including patient consent, were integral 
components of the eligibility criteria for study inclusion by una-
nimity throughout the title/abstract or full manuscript evalu-
ation processes. Formal evaluations of each qualifying study 
were incorporated in this systematic review. The authors made 
separate assessments of the quality and bias risk of the includ-
ed studies.

Quantification of Data

Quantitative data extraction involved systematically re-
cording prevalence rates of malocclusion subtypes and dental 
anomalies from the selected studies.

Statistical Analyses

Statistical analyses were performed to synthesize the ex-
tracted data, ensuring adherence to ethical standards in re-
search. Pooled prevalence estimates for malocclusion and its 
subtypes were calculated using random-effects meta-analysis 
models. This comprehensive methodology, inclusive of ethi-
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Table 2: Prevalence of angle classification and deciduous molar oc-
clusion, different transversal malocclusions, anterior crossbite, tooth 
anomalies, and space anomalies according to geographical location.

Variable/ 
Continent

Africa America Asia Europe

Class I 58.1 ± 33.9% 13.9 ± 4.8% 50.6 ± 26.9% 47.4 ± 17.7%
Class I Mal-
occlusion

71 ± 16.5% 50.6 ± 3.2% 41.5 ± 18.5% 46.8 ± 6.9%

Class II 9.7 ± 8.6% 28.4 ± 11.7% 27.4 ± 14.9% 25.1 ± 8.6%
Class II,1 5.8 ± 5.2% 17 ± 0.0% * 19.5 ± 15.2% 16.1 ± 5.7%
Class II, 2 1.4 ± 0.0% 5.3 ± 0.0% * 4.2 ± 1.9% 4.9 ± 2.6%
Class III 4.8 ± 4.2% 13.9 ± 15.8% 7.8 ± 4.2% 3.4 ± 2.6%
FTP 35.9 ± 17.4% 73.9 ± 17.6% 41.6 ± 6.7% 28.1 ± 14.7%
DS 0.9 ± 1.0% 7.9 ± 3.0% 10.2 ± 1.4% 24.9 ± 8.8%
MS 54.8 ± 11.0% 15.9 ± 16.7% 36.4 ± 1.5% 47.6 ± 4.7%
Crossbite 
(Not Speci-
fied)

1.2 ± 0.0% * NA 8.9 ± 14.0% 5.1 ± 2.9%

Posterior 
Crossbite 
(Not Speci-
fied)

5.5 ± 2.8% 9.3 ± 6.3% 6.6 ± 7.0% 8.9 ± 4.3%

Posterior 
Crossbite 
Unilateral

5.5 ± 0.0% * 13.0 ± 1.2% 5.0 ± 2.1% 8.6 ± 1.8%

Posterior 
Crossbite 
Bilateral

1.6 ± 0.0% * 3.8 ± 1.4% 5.0 ± 1.0% 1.6 ± 1.1%

Anterior 
Crossbite

5.5 ± 1.9% 4.9 ± 3.9% 10.3 ± 6.5% 5.6 ± 4.0%

Scissor Bite 10.3 ± 4.8% 1.0 ± 0.6% 1.8 ± 1.6% 1.0 ± 1.5%
Forced Bite/
Crossbite 
with Fron-
tal/Lateral 
Shift

14.7 ± 10.3% NA 11.9 ± 4.8% 13.7 ± 5.5%

Agenesis/
Hypodontia

3.4 ± 2.2% 5.0 ± 3.3% 8.1 ± 6.3% 6.9 ± 3.2%

Mesiodens NA 1.5 ± 0.0% * NA 1.3 ± 0.9%
Supernu-
merary 
Teeth/Hy-
perdontia

0.3 ± 0.2% 1.9 ± 0.4% 2.7 ± 1.6% 2.3 ± 1.3%

Hypo- Hy-
perdontia

NA NA NA 0.4 ± 0.1%

Impacted/
Retained 
Teeth 
(Impeded 
Eruption)

3.0 ± 0.0% * 3.9 ± 2.9% 4.8 ± 4.1% 3.8 ± 0.8%

Ectopic 
Eruption

9.7 ± 0.0% * 1.5 ± 0.0% * 6.0 ± 4.0% 7.5 ± 0.0% *

Transposi-
tion

0.2 ± 0.1% NA 0.5 ± 0.4% 1.3 ± 0.7%

Crowding 
Maxillary 
Arch

23.8 ± 11.8% 17.3 ± 4.3% 35.3 ± 21.3% 15.6 ± 19.0%

Crowding 
Mandibular 
Arch

24.8 ± 10.6% 12.3 ± 2.7% 35.4 ± 23.7% 23.3 ± 19.4%

Crowding 24.5 ± 15.9% 42.1 ± 7.3% 40.4 ± 22.2% 28.1 ± 11.2%
Spacing 
Maxillary 
Arch

32.2 ± 14.4% 1.8 ± 0.0% * 24.9 ± 17.2% 44.0 ± 15.7%

Spacing 
Mandibular 
Arch

22.0 ± 8.5% 1.3 ± 0.0% * 10.7 ± 5.9% 14.4 ± 2.5%

Spacing 32.6 ± 10.7% 23.5 ± 4.7% 16.7 ± 14.3% 7.2 ± 13.5%
Midline 
Diastema

36.8 ± 0.0% * 11.1 ± 7.3% 8.3 ± 4.8% 30.9 ± 20.9%

Figure 7: Country-wise mean population age (Range Mean) of mal-
occlusion in different countries.
X axis – country, Y axis - range mean

Figure 8: Primary dentition classification of the different traits of 
malocclusions means (%) and their standard deviations (SD) in a 
particular continent. X axis- malocclusion trait, Y axis- mean (%) 
and SD.

Figure 9: Mixed dentition classification of the different traits of 
malocclusions means (%) and their standard deviations (SD) in a 
particular continent. X axis- malocclusion trait, Y axis- mean (%) and 
SD.
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Figure 10: Permanent dentition classification of the different traits 
of malocclusions means (%) and their standard deviations (SD) in 
a particular continent. X axis- malocclusion trait, Y axis- mean (%) 
and SD.

cal considerations, patient consent, and institutional approval, 
underscores the commitment to the responsible conduct of re-
search. Statistical analyses provide a quantitative synthesis of 
the data, enhancing the robustness and reliability of the study's 
findings. The detailed flow chart illustrates the systematic and 
ethical approach followed in the study.

Results

The preliminary online database query yielded an overall 
of 1063 items. Following the elimination of replicas, additional 
title and abstract evaluation, along with a suitability evaluation, 
led to the successful selection of 98 publications for the qualita-
tive evaluation.

Most research has been conducted on a sample of kids or 
schoolkids, and it has been done in Europe, followed by Asia, 
America, and Africa. The topic of sex distribution was left out 
of many articles. No statistically significant variations in maloc-
clusion prevalence between males and females have been iden-
tified, according to some research. Clinical tests, X-rays, study 
casts, intra- and extra-oral photos, and interviews or question-
naires, haveall been considered by the researchers. The Björk 
Method or the Angle Categorization, the Index of Orthodontic 
Therapy demand, or the Dental Aesthetic Index have all been 
expressly used to evaluate malocclusion and orthodontic traits. 

Prevalence of Malocclusion, Types, and Distribution

Sagittal Occlusion

Class I occlusions, Class II malocclusions, Class III malocclu-
sions, and Angle Class I "normal occlusion" had a global mean 
prevalence that ranged from 1.7 to 93.6%, 7.4 to 84.0%, 0.8 to 
72.1%, and 0.5 to 39.1%, respectively. The names, measure-
ments, and frequencies of overjet and reverse overjet varied 
significantly, as shown in Table 1. Overbite and open bite inci-
dence varied significantly, as seen in Table 1.

Transversal Occlusion

Between 1.0 and 36.0% of the populations under observa-
tion had a mean prevalence of an unspecified crossbite. Bilater-
al crossbites varied from 0.0 to 6.5%, unilateral crossbites from 
4.0 to 13.5%, and posterior crossbites from 0.3 to 32.0% (Table 
2). The weighted mean prevalence of scissor bites was found 

to range from 0.0 to 14.3% in studies on the subject. A forced 
bite can occur anywhere between 1.1 and 22.5% of the time, 
according to some research that has been done.

Tooth Anomalies

Hypodontia (wisdom teeth lacking) was found to have a 
mean prevalence range of 0.0-18.6%. In comparison to hyper-
dontia, mesiodens had a mean prevalence of 0.2-4.5%, and vice 
versa (Table 2). X-rays were utilized in each of these tests. Hypo-

hypodontia, or the simultaneous occurrence of both anomalies 
in the same individual, was quite prevalent, with a prevalence 
of 0.3-0.5%. Impacted teeth, ectopic eruptions, and transposed 
teeth are other dental abnormalities that have received little 
research attention. According to reports, the typical rates of 
transposition, ectopic eruption, and impacted teeth were be-
tween 0.1 and 1.4%, 0.9 and 11.1%, and 0.5 and 12.9%, respec-
tively.

Space Anomalies

In many of the research evaluating this metric, crowding 
needed to be defined. The other research employed the Irregu-
larity Index [23], the Björk technique [24], the overlapping of 
erupted teeth as a result of a shortage of room or space for 
teeth to erupt in the dental arch [25,26], and others. The mean 
prevalence of crowding ranged from 0.8 to 93.4% generally. 
A weighted mean prevalence for crowding was discovered in 
the range of 1.7-77.9% and 0.3-83.3%, respectively, when the 
maxillary and mandibular arches were evaluated independently 
(Table 2). upper The and lower jaws, respectively, had a mean 
prevalence of spacing that ranged from 1.8 to 62.2% and 1.3 to 
30.0%. The mean prevalence of 315 spacing was observed to be 
between 1.2 and 59.5%. A midline diastema's weighted mean 
316 prevalence was found to be between 1.0 and 73.0%.

Oral Habits

The oral habits were discussed in the reported papers, some 
of which concentrated on long-term changes while others only 
highlighted oral habits in relation to malocclusion. From 10.9% 
to 40.2% of people reported having oral habits.

Regional Variations

The incidence of malocclusion and the occlusal character-
istics examined, and the proportion of malocclusion that each 
country accounts for globally are all displayed in Table 2 and 
Figures 6 through 10. For this, the research was divided into the 
following groups by continent: Europe, North and South Ameri-
ca, and Asia. a measure of malocclusion's prevalence across the 
nation.

Discussion

The first tooth class, which is specified by angle, ranks as the 
utmost frequently mentioned, succeeded by the second and 
lastly the third category, according to a review of the literature. 
The division of the second class, which has received limited 
analysis and has only been taken into account in three stud-
ies, may also be a topic for additional inquiry. Increased overjet 
was frequently observed in the trials under consideration. Low, 
ranging from 0.4% to 18.07%, reduced overjet frequency was 
observed. With the exception of three studies, analysis in the 
vertical plane showed that the frequency of open bite was quite 
variable [27], but the frequency spectrum encompassed mod-
est and comparable ranges amid 1.4% and 8.2%. With the ex-
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ception of a study from Italy, where the prevalence was 2%, the 
examination of deep bite, however, showed more consistent 
values. All the other studies fell within a significantly smaller 
range of values. In all the populations analysed, results for deep 
bite were identical, which makes it an abnormality. A variety in 
the prevalence of crossbites was found by the cross-sectional 
analysis. Only five studies distinguished between anterior and 
posterior crossbite; hence, more research is needed to deter-
mine the varied prevalence. With a prevalence of up to 84% 
among the other anomalies,

crowding was undoubtedly one of the most common. With 
only four studies taken into considerations, the frequency of 
spacing, on the other hand, was scarcely examined. However, 
in a study, the prevalence of this tooth issue was extremely 
high, at 60%. When comparing prevalence across nations and, 
at times, even within the same country, most of the kinds of 
malocclusion that we looked at showed.

The WHO states that before an epidemiological survey can 
be conducted, the investigators must choose either to conduct 
it at a locally, regionally, or nationally, the factors to be exam-
ined, and the age categories to be included [28]. Clear descrip-
tions of the study variables, measurement procedures, and 
results recording procedures should be supplied prior to the 
study's commencement. Conducting ananticipated estimate of 
the sample size and potential subsamples is indicated because 
regional and ethnicity data are also essential [28,29], due to the 
requirement that diagnostic standards be founded on similar 
data from a representative sample. To assess any selection and/
or design bias, all the materials and techniques should be docu-
mented in detail when reporting the results.

Deep bite and heightened overbite are evaluated by mea-
suring the vertical overlap of the incisors perpendicular to the 
occlusal plane, either in millimetres as a percentage of incisor 
overlap, or described qualitatively by depicting the contact of 
lower incisors to the upper arch or palate. Deep bite is com-
monly classified into dentoalveolar origin (overeruption of 
teeth) and skeletal origin (reduced lower face height, low 
mandibular plane angle) [30]. The frequency of deep bite var-
ies from 8.4 to 51.5%, contingent on threshold values, ethnic 
group, and gender [31,32]. The prevalence of palatal non-trau-
matic tooth contact and palatal impingement spans from 5.9 
to 15.9% [31,32]. Angle classification has been associated with 
vertical and/or cephalometric patterns [33]. Class II malocclu-
sion is notably connected to increased overbite in contrast to 
class I malocclusion [32,34]. Class II Division 2, occurring less 
frequently at 5.3% [35], might be linked with a deep bite [36]. 
The literature describes a connection between heightened 
overbite and retrusive incisors in both Angle Class I and Class II 
Division 2 malocclusions.

One crucial element in any given epidemiological study is the 
sample size [37-40]. The included studies revealed size variance 
ranges among different people, which may help to explain some 
of the wide variations in the prevalence of the malocclusion fea-
tures that have been investigated. Since people seek dental or 
orthodontic care for a reason, using patient samples can intro-
duce additional bias compared to using random samples. In this 
regard, using a population-based sample as opposed to patient 
populations is preferred when conducting an epidemiological 
study. Because there are so many ways to evaluate various orth-
odontic aspects, it is challenging to come to firm conclusions 
on certain orthodontic factors. The description of overjet con-
tains a few instances of this contradiction. The investigations 

incorporated in this analysis characterized heightened overjet 
as exceeding 2.5 millimetres [41], >3 mm [26] >4 mm [42], and 
>6 mm [43], Making data comparison difficult. As a result of 
this variation in the way information is presented, it was unable 
to differentiate between the occurrence of dental alignment 
based on age or dental development phase because the ma-
jority of papers present groupings having a wide age spectrum 
and do not differentiate The Dental Aesthetic Index (DAI), This 
complies with WHO recommendations for standardizing the 
epidemiological information on malocclusion and its therapeu-
tic needs, was used to describe the outcomes of many studies 
[28]. Because it doesn't account for occlusal factors including 
crossbite, asymmetry, midline deviation, missing molars, or im-
pacted teeth, the DAI is only a partial indicator of malocclusion 
and is more of an aesthetic treatment requirement index [44].

Additional investigations employed the Dental Health Com-
ponent of the Index of Orthodontic Treatment Need (IOTN) to 
evaluate various orthodontic aspects (Table 1). Only the IOTN, 
according to Araki et al., can determine the kind of malocclu-
sion, such as increased or reverse overjet, overjet, deep bite, 
open bite, and crowding [42]. Despite the fact that they evalu-
ate certain orthodontic characteristics, the IOTN and DAI were 
created to determine the need for orthodontic treatment rath-
er than to conduct epidemiological surveys on the incidence of 
orthodontic features [45]. This systematic review included 39 
studies that employed X-rays, 10 of which were done on young-
sters. According to the British Orthodontic Society, clinical justi-
fication for each radiograph is essential, as prescribing a radio-
graph constitutes a procedure with a low yet implied risk [46]. 
In this situation, it is still difficult to detect various orthodontic 
traits because obtaining radiographs for epidemiological re-
search is not always necessary, including instances of hypodon-
tia, impacted teeth, or retained teeth, and so on.

The development of malocclusion can be influenced by oral 
habits [47]. In cases of prolonged thumb and finger-sucking be-
haviours, elevated overjet, diminished overbite, and the pres-
ence of a crossbite may become evident in preadolescent chil-
dren. Thumb and finger-sucking behaviours can also result in an 
open bite [48]. According to research by Schmid et al. [49], the 
use of pacifiers is associated with a higher prevalence of anteri-
or open bites and posterior crossbites. In addition, clapper push 
when deglutition or while in relaxed state might result in maloc-
clusions such as an open bite [18]. Decreasing from 40.2% dur-
ing deciduous dentition to 26.1% in mixed dentition, according 
to Stahl et al.'s research [50], oral habits have decreased. Stud-
ies rarely include the methods for diagnosing infantile swallow-
ing, sucking patterns, or tongue position, and most of these are 
on the basis of unreliable information. Frequently, the evalua-
tion of a kid's present and historical mouth-related behaviors is 
reliant on data gathered from the caregivers, either explicitly or 
via questionnaires with questionable reliability [47]. Technology 
that enables the objective quantification of oral habits is there-
fore urgently needed. Also worth noticing are the regional vari-
ations in the occurrence of malocclusion features. For example, 
the occurrence of Angle Class II malocclusion was noted to be 
approximately 25% in America, Asia, and Europe [51], whereas 
the average prevalence in Africa was 8.80 to 10.36%. According 
to Proffit's findings that Class III malocclusions are more com-
mon in Asian populations, the weighted average incidence of 
Class III malocclusions in Europe, America, Africa, and Asia is 
3.4 1.4%, 4.1 1.4%, 4.8 4.2%, and 7.8 4.2%, respectively [52,53]. 
The mean prevalence of anterior crossbite was most notable in 
Asia (10.3 ± 6.5%) and least in America (1.0 ± 0.6%). Concern-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223594/table/ijerph-19-07446-t001/
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ing transversal discrepancies, a forced bite was more prevalent 
in Africa (14.7 ± 10.3%), followed by Europe (13.7 ± 5.5%), and 
a scissor bite was more frequent in Africa (10.3 ± 4.8%), while 
posterior crossbites were more common in America (13.0 ± 
1.2%) than in Africa (5.5 ± 2.8%). Concerning hypodontia, the 
prevalence of dental anomalies ranged from 3.4 ± 2.2% in Africa 
to 8.1 ± 6.3% in Europe. As for hyperdontia varied from 0.3 ± 
0.2% in Africa to 2.7 ± 1.6% in Asia.

Conclusion

The geographic variations discovered in this systematic anal-
ysis are consistent with the results published by Cenzato et al., 
who hypothesize that each community's genetic and environ-
mental variables impact malocclusion traits and play a role in 
these geographical variances [54]. However as previously noted 
by Anthonappa et al. [55], these Variations can be attributed 
to the wide range of research designs, dental problem catego-
rizations and the absence of specific worldwide nomenclature. 
The vast ranges stated in the papers included in this study as 
well as the variance in the number of research conducted on 
each region may have additionally contributed to the observed 
geographic differences. The statistics regarding malocclusion 
prevalence are uncertain since the included studies used a va-
riety of techniques to determine the prevalence of orthodontic 
and malocclusion traits. Orthodontic epidemiological research 
necessitates the quick development of methodological proto-
cols, which should be accepted by academic institutions and 
professional organizations. Only in this way can accurate data 
be gathered that can be used to support recommendations to 
the healthcare sector and other key parties.
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