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Abstract

Background: Malocclusion involves irregular tooth alignment or occlusion beyond normal limits, influenced by genetic,
environmental, and ethnic factors. It is a multifactorial condition without a single cause. Understanding malocclusion patterns
across populations is essential for orthodontic treatment planning, especially as demand for corrective care continues to rise
globally.

Methods. This retrospective cross-sectional study analysed data from 106 orthodontic patients aged 8 to 40 years seen at
Aminu Kano Teaching Hospital (AKTH) from 2019 to 2024. All patients who presented at the Orthodontic clinic of AKTH
were included in the study sample. Angles malocclusion types, overjet, overbite, crowding, diastema, and oral habits were
assessed. Data was cleaned and processed in MS Excel and all statistical analysis was performed using the Statistical Package
for Social Sciences (SPSS) version 20, SPSS Inc., Chicago, IL, USA. (SPSS).

Results: The 5-year study at Aminu Kano Teaching Hospital included (106) patients, predominantly female (65.7%), with an
average age of 14.5 years. Most patients (40%) were aged 11-15 years. A large proportion of the subjects (64.4%) had Class I
malocclusion, with low diastema prevalence (89.5% at 0-1 mm). Increased overjet affected 51.4% and 50.5% were affected by
increased overbite. This shows that a small majority had increased overjet (51.4%) and increased overbite (50.5%), a few
16.2% had crossbite, and 7.6% anterior open bite, while a majority of the subjects 69.2% had tooth rotations. Malocclusion
distribution showed no gender differences but varied by age. Class I malocclusion was highest in age groups <10 and >25
years, while anterior open bite was more prevalent in older age groups. Significant associations were found with overbite and
anterior open bite. Approximately 31.4% of patients exhibited oral habits, with nail biting being most common. No significant
gender differences were observed in the prevalence of oral habits. Oral habits were not significantly associated with
malocclusion types except for anterior open bite, where 87.5% of affected patients exhibited habits. Consider the only
significant relationship between oral habits and malocclusion type was observed between anterior open bite (AOB) where
87.5% of subjects who had AOB gave a positive history of oral habits.

Conclusion: This study highlights the prevalence of malocclusion, different malocclusion types, low diastema rates, and
significant occurrences of increased overjet, overbite, and tooth rotations, emphasising the need for regional assessments to
address the dental needs of the population.
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beyond the range of what is accepted as normal.’
Malocclusion ranks amongst the top 3 oral
pathologies and oral public health priorities.’
Numerous etiological factors have been suggested
for malocclusion, with genetics, environmental
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Introduction
alocclusion refers to an irregularity

concerning teeth alignment and/or their
relationship during dental occlusion
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influences, and ethnic background being primary
contributors.’ Functional adaptations to
environmental factors can impact surrounding
structures, such as dentition, bone, and soft tissues,
ultimately leading to various malocclusion issues.
Consequently, malocclusion is considered a
multifactorial condition without a single definitive
4
cause.
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Several studies™™

on malocclusion have reported
varied findings across different populations
worldwide.” There is clear evidence of ethnic
variation in prevalence and types of malocclusion.
As the demand for orthodontic treatment increases in
many countries,” with data showing the negative
impact of malocclusion on quality of life,
understanding the patterns of common
malocclusions in specific populations will aid
orthodontic practitioners in planning effective
treatment.

There is limited data regarding the pattern of
malocclusion in Northern Nigeria. The aim of this
study was to determine the types of malocclusion
based on gender and age among orthodontic patients
at Aminu Kano Teaching Hospital (AKTH), Kano,
and to determine the pattern of distribution of the
anterior posterior relationships of the jaws and the
effects of oral habits on these malocclusion patterns.
Furthermore, the data will be valuable for comparing
the results of this study with findings reported in other
populations.

Materials and methods

This descriptive retrospective study analysed data

collected from pre-treatment records of patients seen

between January 2019 to July 2024 at the

Orthodontic Unit of the Child Dental Health

Department, Aminu Kano Teaching Hospital

(AKTH) in Kano, Records of a total of 106 patients

aged 8 to 40 years were reviewed and collected.

The inclusion criteria for the study were as follows:

1. Patients who presented at the Orthodontic Unit of
between January 2019 and July 2024 with
compliant of malocclusion or related symptoms

2. Subjects who had complete pre-treatment records

3. Presence of first permanent molars and canines

4. No prior history of orthodontic treatment

The exclusion criteria were:

1. Patients with incomplete orthodontic records

2. Patients without first permanent molars or canines

3. Patients with significantly deteriorated first
permanent molars
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Demographic data (age and gender) and
malocclusion type were recorded for each patient.
Molar relationships were classified using Angle's
classification of malocclusion into Class I, Class 11, or
Class IIT malocclusion. Overjet was measured in
millimetres from the edge of the upper central incisor
to the labial surface of the lower central incisor; 1-3
mm was considered normal, greater than 3 mm was
classified as increased, and less than 1 mm was
reduced. Overbite was also measured in millimetres
as the perpendicular distance from the edge of the
lower central incisor to the upper central incisor. A
normal range was 0-3 mm; values above 3 mm
indicated a deep bite, and values below 0 mm
indicated an open bite.

Crowding in the upper and lower arches was
measured in millimetres and categorised as follows: 0
mm (no crowding), 1-3 mm (mild crowding), 4-6
mm (moderate crowding), and 7 mm and above as
severe crowding. A maxillary midline diastema was
diagnosed when there was a space of at least 1 mm
between the upper central incisors. Oral habits were
noted as present or absent, with specific types
documented.

Ethical clearance for the study was obtained from the
institutional Health research and Ethics board of
Aminu Kano Teaching Hospital.

Data was cleaned and processed in MS Excel and
statistical analysis was performed using the
Statistical Package for Social Sciences (SPSS)
version 20, SPSS Inc., Chicago, IL, USA. (SPSS).

Results

Socio-demographic data of the study participants

The orthodontic patient population at the Aminu
Kano Teaching Hospital, Kano, Nigeria, over the 5-
year period from 2019 to 2024, comprised 106
patients. Female patients outnumbered their male
counterparts, accounting for 65.7% of the total
patient population (Table 1). The age range of these
patients spanned from 8 to 40 years, with a mean age
of 14.5 £ 5.6 years. The largest proportion of patients
(40%) fell within the 11-15 years age bracket. This
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was followed by the <10 years age group, which
accounted for 26.7% of the patients. The remaining
age groups had smaller proportions, with the oldest

age group (>25 years) comprising only 5.7% of the
patients.

Table 1. Age and sex distribution of orthodontic patients at the Aminu Kano Teaching

Hospital, Kano (2019 —2024)

Sex n (%)
Female 69 (65.7)
Male 36(34.3)
Total 105(100)

P-value estimated using Independent t-test

A comparison of age group distribution by sex
(Figure 1) indicates that female patients were more
prevalent in the younger age groups, while the
proportions of male and female patients were more
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Figure 1. Age group distribution by sex among orthodontic patients at the Aminu Kano

Teaching Hospital, Kano (2019 —2024)

Overall prevalence and distribution pattern

Table 2 summarises the pattern of malocclusion
among orthodontic patients treated at the Aminu
Kano Teaching Hospital, Kano, Nigeria, between

West Afr J Orthod. Vol. 14 No. 1 June, 2025

2019 and 2024. Based on Angle's Classification of
Malocclusion, the majority of patients (64.4%)
exhibited Class I malocclusion, followed by Class 11
(29.8%) and Class I11 (5.8%) malocclusions.
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The prevalence of diastema, defined as spacing
between the teeth of more than Imm was low, with
89.5% of patients having a diastema of 0 to 1 mm.
Overjet was recorded in 51.4% of patients, with
44.8% having an overjet of 0 to 4 mm. Regarding

mm, while 45.7% exhibited an overbite of 4 mm or
more. Crossbite was present in 16.2% of patients.
Additional findings revealed that 7.6% of patients
had an anterior open bite, and 69.2% showed tooth
rotations (Table 2).

overbite, 50.5% of patients had an overbite of 2 to 3

Table 2. Pattern of malocclusion among orthodontic patients at the Aminu Kano Teaching Hospital,
Kano (2019 —2024)

Angle's Class

Class 11

[98)
[a—

29.8 21.0-39.2

Diastema

Ju—
—

>1 mm 10.5 53-18.0

N
~J

0—4mm 44.8 35.0-54.8

N

Reverse 3.8 1.0-9.5

N~

0—1mm 3.8 1.0-9.5

N
o0

>4mm 45.7 35.9-55.7

Absent

o)
[o¢)

83.8 75.3-90.3

Anterior Open Bite

oo

Present 7.6 33.5-14.5

Absent 32 30.8 21.9-40.2

Distribution of malocclusion according to gender and Classification, diastema, overjet, overbite, crossbite,
ge anterior open bite, and rotations between male and
female patients.

[

The distribution of malocclusion in the study

population was analysed by sex and age groups
(Tables 3 and 4). There was no statistically significant
difference in the distribution of Angle's

In contrast, analysis by age groups revealed notable
differences. The highest proportion of Angle's Class I
malocclusion was observed in the <10 years (75%

N
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and >25 years (83.3%) age groups. Conversely, Class
[T malocclusion was more prevalent in the 16-20 and
21-25 age groups (17.4% and 16.7%, respectively, p
=0.06).

Additionally, younger age groups (<10 years and
11-15 years) had a significantly higher proportion of
increased overbite (>4 mm) compared to older age

Pattern of malocclusion seen at AKTH

groups (p = 0.003). The analysis also revealed a
significant association between age and anterior open
bite (p = 0.05), with the prevalence of anterior open
bite being highest among older age groups: 33.3% in
patients aged 21-25 years and 16.7% in those above
25 years.

Table 3. Pattern of Malocclusion according to gender and age among orthodontic patients

at the Aminu Kano Teaching Hospital, Kano (2019 — 2024)

Sex, n (%) Age (years), n (%)
Malocclusion Female  Male 11-15 16-20 21-25 >25
(n=68). (n=36) (n=28) (m=42) (n=23) (n=06) (n=06)
Angle's Class
Class] 43(63.2). 24(66.7) 21(75.0) 28(68.3) 11(47.8)  2(33.3) 5(83.3)
ClassII. 21(30.9). 10(21.8) 6(21.4) 13(31.7) 8(34.8)  3(50.0) 1(16.7)
ClassIII 4(5.9) 2(5.6) 1(3.6) 0 4(17.4) 1(16.7) 0
p=0.94 p=0.06
Diastema
<Ilmm 63(91.3) 31(86.1) 24(58.7) 37(88.1)  23(100) 5(83.3)  5(83.3)
>Imm  6(8.7) 5(13.9) 4(14.3)  5(11.9) 0 1(16.7)  1(16.7)
p=0.41 p=0.23
Overjet
0—4mm 30(43.5) 17(47.2) 15(53.6) 16(38.1) 9(39.1) 4(66.7)  3(50.0)
>4mm. 37(53.6) 17(47.2) 12(42.9) 25(59.5) 12(52.2) 2(33.3) 3(50.0)
Reverse  2(2.9) 2(5.6) 1(3.6) 1(2.4) 2(8.7) 0 0
p=0.66 p=0.73

P-value estimated using Chi-square test and Fisher's exact test

Table 4. (Continuation) Pattern of malocclusion according gender and age among orthodontic

patients at the Aminu Kano Teaching Hospital, Kano (2019 — 2024)

Sex, n (%) Age (years),n (%)
Malocclusion Female Male 11-15 1620 21-25 >25
(n=68). (n=36) (n=28) m=42) (n=23) (n=6) (n=6)
Overbite
0—1mm 2(2.9) 2(5.6) 0 4(17.4) 0 0
2-3mm 33(47.8) 20(55.6) 19(67.9) 14(33.3) 12(52.2) 4(66.7) 4(66.7)
>4mm  34(49.3) 14(38.9) 9(32.1) 28(66.7) 7(30.4) 2(33.3) 2(33.3)
p=0.50 p=0.003

West Afr J Orthod. Vol. 14 No. 1 June, 2025
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Table 4. (Continuation) Pattern of malocclusion according gender and age among orthodontic

Patients at the Aminu Kano Teaching Hospital, Kano (2019 — 2024) (contd)

Sex, n (%) Age (years), n (%)
Malocclusion Female  Male <10 11-15 16-20 21-25 >25
(n=68). (n=36) (n=28) (n=42) (n=23) (n=06) (n=6)
Crossbite
Absent  58(84.1) 30(83.3) 22(78.6) 37(88.1) 18(78.3)  6(100) 5(83.3)
Present  11(15.9) 6(16.7) 6(21.4) 5(11.9) 5(21.7) 0 1(16.7)
p=0.92 p=0.62
Anterior Open Bite
Absent  64(92.7) 33(91.7) 27(96.4) 38(90.5) 23 (100) 4(66.7) 5(83.3)
Present 5(7.2) 3(8.3) 1(3.6) 4(9.5) 0 (33.3) 1(16.7)
p=1.00 p=0.05
Rotations
Absent  23(33.3) 9(25.7) 10(37.0) 11(26.2) 8(34.8) 2(33.3) 1(16.7)
Present  46(66.7) 26(74.3) 17(63.0) 31(73.8) 15(65.2) 4(66.7) 5(83.3)
p=0.43 p=0.81

P-value estimated using Chi-square test and Fisher's exact test

Prevalence of Oral Habits

Table 5 presents the prevalence and distribution of
oral habits among the study population.
Approximately one-third of the patients (31.4%)
exhibited at least one oral habit. The most common
habit was nail biting, observed in 33.3% of patients
with oral habits (Figure 2). Tongue thrusting and lip
biting were also frequent, each affecting 18.2% of

patients. Other habits, such as thumb sucking, mouth
breathing, and teeth gnashing, were less prevalent.
When analysed by gender, oral habits were found in
27.5% of female patients and 38.9% of male patients.
However, this difference was not statistically
significant (p = 0.23), indicating a comparable
prevalence of oral habits between male and female
patients.

Table S. Prevalence and distribution of oral habits by gender

Oral Habit, n (%) 95% Cl of
Gender N Absent Present Prevalence P-value
Female 69 50(72.5) 19(27.5) 17.5-39.6 0.23
Male 36 22(61.1) 14 (38.9) 23.1-56.5
Overall 105 72 (68.6) 33(31.4) 22.7-41.2

P-value estimated using Chi-square test
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Figure 2. Type of oral habit among orthodontic patients at the Aminu Kano Teaching

Hospital, Kano (2019 — 2024)

Association Between the Presence of Oral Habits and
Malocclusion

Table 6 illustrates the association between oral habits
and malocclusion. The findings indicate that oral
habits were not significantly associated with Angle's
Classification (p = 0.37), overjet (p = 0.21), overbite
(p=0.21), or crossbite (p=0.44).

However, a marginally significant association was
observed between oral habits and diastema (p=0.10).

Over half (54.5%) of patients with a larger diastema
(24 mm) exhibited an oral habit, compared to 28.7%
of patients with normal spacing (0—1 mm).

The only significant association identified was
between oral habits and anterior open bite (p <
0.001). A striking 87.5% of patients with anterior
open bite had an oral habit, compared to 26.8% of
those without anterior open bite.

Table 6. Association between the presence of oral habits and malocclusion among orthodontic

Patients at the Aminu Kano Teaching Hospital, Kano (2019 —2024)

Oral Habit, n (%)
Malocclusion N Absent Present P-value
Angle's Class
ClassI 67 43 (64.2) 24 (35.8) 0.37
ClassII 31 24(77.4) 7(22.6)
ClassIII 6 5(83.3) 1(16.7)
Diastema
<1mm 94 67(71.3) 27(28.7) 0.10
> Imm 11 5(45.4) 6(54.5)

West Afr J Orthod. Vol. 14 No. 1 June, 2025
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0—4mm 47 28(59.6) 19(40.4) 0.21

Reverse 4 3(75.1) 1(25.0)

0— 1 mm 4 3(75.0) 1(25.0) 0.21

>4mm 48 37(77.1) 11(22.9)

Absent 88 59(67.0) 29(32.9) 0.44

Anterior Open Bite

(o¢]

Present 1(12.5) 7(87.5)

Absent 32 22(68.7) 10(31.2) 0.94

P-value estimated using Chi-square test and Fisher's exact test

Discussion

The pattern of malocclusion varies globally,
regionally, and even between cities.® Evaluating
orthodontic patients provides valuable insights for
planning treatment and assessing malocclusion
distribution. Understanding these patterns is essential
for guiding treatment priorities and developing
effective orthodontic services and preventive
programs tailored to specific populations.’

The majority of participants in this study were
female, a finding consistent with previous studies, ™"
indicating that women are more likely to seek
orthodontic treatment. This trend can be attributed to
the greater emphasis that females typically place on
dental aesthetics and appearance, compared to males.
Social and cultural factors may also play a role, as
women are often subjected to societal expectations
regarding physical appearance, which can influence
their health-seeking behaviours, including pursuing
treatments to enhance their smiles. Additionally,
studies™" have suggested that females may have a

higher level of self-awareness and concern about oral
health, contributing to their proactive approach
toward orthodontic care.

Angle's Class I malocclusion was the most prevalent
pattern observed in 64.4% of participants who sought
treatment at the Orthodontic Unit of the Child Dental
Health Department, Aminu Kano Teaching Hospital.
This finding is consistent with studies conducted in
the southern regions of Nigeria, """ other African
countries,” and globally."” The global prevalence of
Angles class 1 Malocclusion could be related to the
wide range of malocclusion traits within this class.

In this study, Angle's Class II malocclusion was
observed in 29.8% of participants, a value
comparable to the findings reported by Borzabadi-
Farahani ef al." among urban Iranian adolescents but
lower than those reported by Guclipaneni et al.”
among Saudi adolescents. Class Il malocclusion has
been found to be the most common pattern among
individuals of Northern European descent™ and
Pakistani’' populations. The proportion of subjects

West Afr J Orthod. Vol. 14 No. 1 June, 2025
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with Angles Class II malocclusion in our study was
higher than reported in some studies from Southern
Nigeria,”"**but similar to results from another study
in Lagos, Nigeria." Angle's Class III malocclusion
was the least common in this study, found in 5.8% of
participants. This is higher than the findings reported
by Ajayi” (1.8%) among schoolchildren in Benin
City and Obanubi et al." (4.1%) among patients at the
Lagos State University Teaching Hospital. However,
it is lower than findings by Onyeaso et al.’ (8.0%) at
the University College Hospital Ibadan and
Folaranmi and Okeke." (24.3%) at the University of
Nigeria Teaching Hospital, Enugu. The variations in
malocclusion patterns across studies may be
attributed to differences in sample selection
techniques, the diversity of local ethnic groups, and
cultural practices. Overall the relatively low
frequency of Class III malocclusion aligns with
craniofacial norms reported in sub Saharan Africa.
Overall, the findings from this study is similar with
the studies reported in other parts of Nigeria, "
Africa,”"” and globally,"” where Class I malocclusion
remains the most common, followed by Class II and
Class III malocclusions. These results provide
valuable insights for orthodontic practitioners to
develop targeted treatment strategies tailored to the
specific needs of different populations.

In the present study, 74.3% of participants had
Skeletal Class I pattern, indicating a normal skeletal
relationship between the upper and lower jaws.
Skeletal Class IT and Class III patterns were observed
in 19.0% and 6.7% of patients, respectively.

The present study also found a low prevalence of
diastema, (space greater than 1mm) in /0.5%,
contrasting with higher rates reported in studies from
the South-Southern” and South-Western® regions of
Nigeria. The variations noticed in diastema
prevalence may be attributed to differences in
demographics, age groups, and cultural or genetic
factors. Our study recorded high values of both
overjet and overbite, with overjet being more
prevalent than overbite. These findings differ from
studies conducted in the southern regions of Nigeria

West Afr J Orthod. Vol. 14 No. 1 June, 2025
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and among Tanzanian children,” where higher
occurrences of normal overjet and overbite were
reported. The variations in findings may be partially
attributed to differences in the criteria used to define
increased overjet in various studies. Discrepancies in
sample selection, measurement techniques, and
population demographics could also contribute to
these differences. In this study, crossbite was
observed in 16.2% of participants, a prevalence
higher than the values reported by Ajayi ** (11.5%)
and Onyeaso et al.’ (12.8%). However, it was lower
compared to the findings by Otuyemi et al.** (17.8%)
and Utomi et al.” (20.4%).

Furthermore, the study revealed that 7.6% of patients
had an anterior open bite, a value comparable to the
7.1% reported by Aikins and Onyeaso in Rivers
State.”” However, it was higher than the values
reported by Ajayi’' (4.1%) in Benin and Gudipaneni
et al.” (4.6%) among Saudi subjects. Anterior open
bite is clinically significant due to its impact on
aesthetics, speech, and biting efficiency.
Additionally, 69.2% of the participants exhibited
tooth rotations. The high prevalence of tooth
rotations emphasises the need for corrective
interventions to improve occlusion, dental hygiene,
and overall smile aesthetics.

This study found no significant association between
malocclusion patterns and participants' age or
gender, consistent with findings from Obanubi et al."
and Kashif et al.* However, a higher prevalence
(75%) of Angle's Class I malocclusion was observed
among participants under 10 years compared to older
age groups. This difference may be attributed to
parental influence or peer pressure, as younger
children are more likely to receive treatment at the
recommendation of their parents or caregivers.

These results highlight the importance of regional
assessments to inform tailored orthodontic treatment
strategies. In addition, given the limited resources for
healthcare provision, tailored preventive strategies
may be developed along these identified areas. These
differences could be attributed to differences in
sample size, age distribution, regional factors, and
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diagnostic criteria used in each study. Environmental
factors, dietary habits, and genetic variations could
also play a role in influencing the development of
crossbite in different populations.

Conclusion

This study provides important insights into
malocclusion patterns among orthodontic patients at
Aminu Kano Teaching Hospital, Kano, Nigeria.
Angle's Class I malocclusion was the most prevalent,
followed by Class II and Class III, aligning with
regional and global trends. Diastema was
uncommon, but there were notable occurrences of
overjet, overbite, crossbite, and tooth rotations,
emphasising the need for corrective interventions.

References

1. Alhammadi MS, Halboub E, Fayed MS, Labib
A, El-Saaidi C. Global distribution of
malocclusion traits: A systematic review. Dental
Press J Orthod 2018;23:40.e1-40.e10

2.  Peres MA, Macpherson LM, Weyant RJ, Daly B,
Venturelli R, Mathur MR, Listl S, Celeste RK,
Guarnizo-Herrefio CC, Kearns C, Benzian H.
Oral diseases: a global public health challenge.
The Lancet. 2019 Jul 20;394(10194):249-60.

3. Pobee R.D, Amoah G.K , Newman-Nartey M ,
Ndanu T.A , Mayari Yabang G.T. Patterns and
distribution of malocclusion among Ghanaian
orthodontic population. GDJ. 2024;21(1):4-7.

4. Celikoglu M, Akpinar S, Yavuz I. The pattern of
malocclusion in a sample of orthodontic patients
from Turkey. Med Oral Patol Oral Cir Bucal.
2010; 1:15(5):€791-796

5. Ciuffolo F, Manzoli L, D'Attilio M, Tecco S,
Muratore F, Festa F, et al. Prevalence and
distribution by gender of occlusal characteristics
in a sample of Italian secondary school students:
a crosssectional study. Eur J Orthod.
2005;27:601-606.

6. Onyeaso CO, Aderinokun GA, Arowojolu MO.
The pattern of malocclusion among orthodontic

38

Pattern of malocclusion seen at AKTH

Furthermore, 7.6% of patients exhibited anterior
open bite, a condition with significant implications
for aesthetics and oral functionality. While no
significant relationship was found between
malocclusion patterns and age or gender, Class I
malocclusion was more prevalent among participants
under 10 years. These findings underscore the
importance of regional assessments and tailored
orthodontic strategies to address the specific dental
needs of the population.

Authors' Contribution: All the authors contributed
to the manuscript

Financial Support - Financed by the authors
Conflict of Interest - None to declare

patients seen in Dental Centre, University
College Hospital, Ibadan, Nigeria. Afr J Med
Med Sci.2002;31:207-211.

7. Rahman MM, Jahan H, Hossain MZ. Pattern of
malocclusion in patients seeking orthodontic
treatment at Dhaka Dental College and Hospital.
Ban J Orthod and Dentofacial Orthop. 2015;
3:9-11.

8. Lone IM, Midlej K, Zohud O, Paddenberg E,
Krohn S, et al. Global Map of Skeletal and
Dental Malocclusion Prevalence: From Classes
to Continents. J Dent & Oral Disord. 2024;
10(1): 1183.

9. LinM, Xie C, Yang H, Wu C, Ren A. Prevalence
of malocclusion in Chinese schoolchildren from
1991 to 2018: A systematic review and meta-
analysis. Int J Paediatr Dent. 2020; 30: 144—155.

10. Folaranmi N, Okeke A. A retrospective
evaluation of the class of malocclusion amongst
orthodontic patients at the university of Nigeria
teaching hospital (UNTH), Enugu, Nigeria. Ann
Med Health SciRes. 2011;1(1):103-106.

11. Obanubi KO, Ogunbanjo BO, Adeniyi AA and
Adegbite AA. The pattern of malocclusion at the
orthodontic unit, Lagos state Uni. teaching
hospital. NigJ ClinMed 2009;1(2): 8-10.

West Afr J Orthod. Vol. 14 No. 1 June, 2025



Jibril M et al

12.

13.

14.

15.

16.

17.

18.

19.

Nugroho MJ, Ismah N, Purbiati M. Orthodontic
treatment need assessed by malocclusion
severity using the dental health component of
itotn. J Int Dent Med Res.
2019;12(3):1042—-1046.

Tshepiso DN, Thomas KM, Millicent M. et al.
The distribution of malocclusion using the index
of orthodontic treatment needs at a university
dental hospital in and around Pretoria, South
Africa.International Journal of Oral Health
Dentistry 2023;9(4):258-258.

dacosta O, and Utomi I. Referral mode and
pattern of malocclusion among patients
attending the Lagos university teaching
hospital, Lagos, Nigeria.OST-TDIJ
2009;32:(4):17-23.

Aikins EA and Onyeaso CO. Prevalence of
malocclusion and occlusal traits among
adolescents and young adults in Rivers State,
Nigeria. Odontostomatol Trop, 2014;
37(145):5-12.

Yemitan TA, Afolabi OO. Prevalence of
malocclusion in Africa: A systematic review and
meta-analysis. Magna Scientia Advanced
Research and Reviews 2022; 5(01):030-035.
Mtaya M, Brudvik P, Astram AN. Prevalence of
malocclusion and its relationship with socio-
demographic factors, dental caries, and oral
hygiene in 12- to 14-year-old Tanzanian
schoolchildren. Eur J Orthod. 2009;31(5):467-
476.

Borzabadi-Farahani A, Borzabadi-Farahani A,
Eslamipour F. Malocclusion and occlusal traits
in an urban Iranian population. An
epidemiological study of 11- to 14-year-old
children. Eur J Orthod. 2009;31(5):477-484.
Gudipaneni RK, Aldahmeshi RF, Patil SR, Alam

West Afr J Orthod. Vol. 14 No. 1 June, 2025

20.

21.

22.

23.

24.

25.

26.

Pattern of malocclusion seen at AKTH

MK. The prevalence of malocclusion and the
need for orthodontic treatment among
adolescents in the northern border region of
Saudi Arabia: an epidemiological study. BMC
Oral Health. 2018;18(1):16

Lone IM, Zohud O, Midlej K, Proft P, Watted N,
Iraqi FA. Skeletal Class II Malocclusion: From
Clinical Treatment Strategies to the Roadmap in
Identifying the Genetic Bases of Development
in Humans with the Support of the Collaborative
Cross Mouse Population. J Clin Med.
2023;12(15):5148.

Gul-e-Erum, Fida M. Pattern of malocclusion in
orthodontic patients: a hospital based study. J
Ayub Med Coll Abbottabad. 2008;20(1):43-47.
Ajayi EO. Prevalence of Malocclusion among
school children in Benin city, Nigeria. ] Biomed
Res.2008;(2):58-65.

Mtaya M, Brudvik P, Astram AN. Prevalence of
malocclusion and its relationship with socio-
demographic factors, dental caries, and oral
hygiene in 12- to 14-year-old Tanzanian
schoolchildren. Eur J Orthod. 2009;31(5):467-
476.

Otuyemi OD, Isieckwe MC, Sote EO, Jones S.
Need for interceptive orthodontic treatment in 3-
5 year old Nigerian children. Paediatr Dent J
1997;7:7-11.

Utomi IL, Agbonikhena AJ, Isieckwe MC,
daCosta OD, Sanu OO. Preventive and
interceptive orthodontic treatment need in a
Nigerian teaching hospital. Nig Dent J 2024;
22:77-81.

Aslam K, Nadim R, Rizwan S. Prevalence of
angles of malocclusion according to age groups
and gender. Pak Oral Dent J 2014:34(2):362-
365.

39








