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ABSTRACT

Background: Dental anomalies often result in
malocclusion, and may complicate orthodontic
treatment. Information about the relationship
between dental anomalies and malocclusion is
scarce. The current study aimed to examine the
prevalence of malocclusion and dental anomalies in
Tanzanian orthodontic patients.

Methods: This was an analytical cross-sectional
study, involving orthodontic patients. Clinical and
radiographical examinations were done to all
participants. The relationship between malocclusion
and dental anomalies was assessed by using a Chi-
square test. The p-value for statistical significance
was set at p<0.05, with 95% Confidence Interval.

Results: A total of 390 orthodontic patients were
enrolled. Majority of the participants (55.9%) were
between 12-18 years. Most of the participants had
Class I malocclusion (85.6%). Overall prevalence of
dental anomalies was 45.9%, with 37.4% having one
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dental anomaly and 8.5% having more than one.
Ectopic eruption was the commonest dental anomaly
(observed in 18.2% of participants), it was recorded
more in males (24.3%) than in females (14.9%)
(p=0.02), and more in younger than in older
participants (24.8% versus 10.5%, p=0.01). Tooth
impaction was the second commonest anomaly
(observed in 11.8% of the participants), it was
recorded more in younger patients (15.6%) than in
older ones (7.0%) (p=0.01). The dental anomalies
had no significant associations with malocclusion.

Conclusion: Most of the participants had Class |
malocclusion, almost half had at least one dental
anomaly. More males than females had ectopic
eruptions, and more younger participants than older
ones had tooth impaction. There was no significant
association between malocclusion and dental
anomalies. Clinicians should consider the
occurrence of dental anomalies, when managing
orthodontic patients.

INTRODUCTION

Malocclusion is defined as the aberration of normal
occlusioninthe intraand/or intermaxillary relation/s
of the teeth or jaws." The aetiology of malocclusion
is multifactorial.> There is a possibility that
malocclusion and dental anomalies, share common
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genes.’ Literature have further suggested that dental
anomalies can occur due to interruptions of genetic,
epigenetic or environmental factors.” The epigenetic
modifications, such as demethylation and histone
modifications, have been linked with the
development of dental anomalies which affect the
number, shape and size of teeth.” Also, other
environmental factors such as diet, use of chemicals
and pharmaceuticals drugs, have been reported to
negatively impact the dental developmental
patterns.’ In a systematic review and meta-analysis,
it was indicated that 56% of the world population
had malocclusion, among these 81% and 72% are
from Africa and Europe, respectively.” Of the
malocclusion, Angle's Class I, II, and 11l
malocclusion have been found to occur in 46.5%
(7.4-84.0%), 25% (0.8-72.1%) and 7 %
(0.5-39.1%) of the individuals, respectively.® The
African population mostly present with Class |
malocclusion, while Class Il malocclusion are the
least.”*

The prevalence of dental anomalies has been
reported to range from 5.6% to 60.7%," " which can
be explained by variations in sample sizes,
diagnostic criteria and ethnic backgrounds of the
studied populations. Notably, dental anomalies often
cause malocclusion and hence are of a concern in
orthodontic practices. Furthermore, anomalies can
affect the patients' aesthetics and speech.’ In
addition, malocclusion can affect individual's oral
function and oral hygiene.” It should further be
considered that; dental anomalies may complicate
orthodontic treatment and thus their early
management can improve treatment and the
treatment outcomes. This is in terms of aesthetics
and oral function achievements."* The diagnosis of
dental anomalies involves clinical and
radiographical examinations.”® Whereas, their
management requires a multidisciplinary approach,
such as a combination of orthodontic treatment,
dental prosthesis, dental restorations and surgery.*

Worldwide, there are inconsistencies in the reporting
of associations between malocclusion and dental
anomalies. This may be due to the variations in
sample sizes, ethnicity and diagnostic criteria.'**"***
As a result, some studies have reported presence of
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an association™ = and others have reported absence
of an association.” * Similarly, in most African
studies the prevalence of having either dental
anomalies or malocclusion have been documented.
1% Nonetheless, there was no retrievable
information of the relationship between
malocclusion and dental anomalies together. Hence,
this study aimed to obtain the prevalence of
malocclusion and dental anomalies in Tanzanian
orthodontic patients.

MATERIALSAND METHODS

This was an analytical cross-sectional study,
involving 390 orthodontic patients who attended at
the dental clinic of the Muhimbili University of
Health and Allied Sciences (MUHAS). This is a
teaching facility which is in Dar es Salaam region of
the United Republic of Tanzania. Orthodontic
patients normally take Orthopantomography prior to
orthodontic treatment. Patients aged 12 to 35 years
who attended for orthodontic treatment for less than
6 months participated in the study. This age group
was chosen because majority of patients attending
for orthodontic treatment at the MUHAS dental
clinic, are usually in this age range. In addition, most
of the patients’ permanent teeth are already in
occlusion. The prevalence of all forms of
malocclusion in Tanzania is 61.2%.” Therefore, the
sample size estimation was done based on p=0.61,
with precision of 0.05 for 95% confidence level.
Participants were conveniently selected for the
study, whereby; all patients who met the inclusion
criteria were included, to mitigate any possible
selection bias. Nevertheless, this was a hospital-
based sample and so its limitation is linked to its
failure to represent the entire community. Also, all
orthodontic patients who attended at the MUHAS
dental clinic with congenital anomalies such as cleft
lip and palate, down's syndrome, ectodermal
dysplasia and cleidocranial dysostosis, were
excluded from the study.

Malocclusion in the sagittal plane was studied based
on the molar relationship.”® Malocclusion was
classified according to Angle's Class I, Class 1l
division 1, Class Il division 2 and Class Il
malocclusion. For more analyses, the malocclusion
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was further categorized as Class | and a combination
of Classes (Il and I11). The combination of Classes |1
and 111, was because both classes are potentially
genetically influenced. Then the investigation of
patients' digital panoramic radiographs was done
using the dental clinic's desktop computer, the
required information was taken from the AFYA
PLUS system, which is the patients' hospital digital
management system used at the MUHAS dental
clinics. The information from the computers was
able to confirm the clinical assessment findings and
to assess the presence of anomalies that could not be
ascertained clinically. The research assistant was
present to record all the clinical findings in clinical
forms.

Dental anomalies diagnostic criteria

The diagnostic criteria for the dental anomalies were
according to Tunis et al.”” which described ectopic
eruption as the malposition of the permanent tooth
due to adeficiency of space in the arch. It was scored
as present when the tooth was located mesially,
distally, buccally or palatally. Hyperdontia was
scored as present when there was an increase in the
regular number of permanent teeth due to the
development of additional teeth. Hypodontia was
scored as being present when there was an absence
of the development of one or more permanent teeth.
Macrodontia was scored when there was a tooth that
was physically larger than normal teeth.
Microdontia was scored as present when there was a
tooth smaller than the average normal size, or its
contralateral homologous. Retained deciduous was
scored as present when there was a failure of the
primary tooth to exfoliate at the proper
developmental stage (more than one year late to
eruption of its permanent successor). Tooth
impaction was present when there was a tooth that
failed to erupt to the occlusal or incisal level, dueto a
clinical or radiographic-detected barrier. Tooth
transposition was when there was an interchange of
the tooth position between two permanent teeth of
the same quadrant in the dental arch. Fusion was
present when there was a union between two
separate tooth buds during dental development,
involving the crowns and/or the roots. Talon cusp
present when there was a developmental disorder,
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characterized by the presence of an accessory cusp at
the cingulum or the cementoenamel junction.

Validity

A pilot test was done among 39 orthodontic patients,
who were examined clinically and radiographically
to determine presence/absence of dental anomalies
and the malocclusion of interest, before the main
study. The modified diagnostic criteria by Tunis
were used.” The patient's clinical and radiographic
findings which were examined by the Principal
Investigator (PI1) for dental anomalies and
malocclusion. They were also re-examined by an
experienced orthodontist (Gold standard) for
standardization of the scores. Furthermore, the PI
was trained by the experienced orthodontist, on a
routine clinical orthodontic examination of
orthodontic patients at the MUHAS dental clinic.

Reliability

Data collection was carried out by one examiner,
who was the PI of the current study. A total of 39
orthodontic patients were investigated, and their
findings were recorded by a research assistant. The
same patients were recalled after 3 weeks for re-
examination and the findings were recorded again.”
Determination of the Kappa values was done, where
the degree of agreement ranged from 0.7 - 1 for the
dental anomalies, which was apposite.

Dataanalysis

Data was analysed by using an SPSS software
version 27.0. The descriptive statistics for socio-
demographic variables, including mean, Standard
Deviation (SD), and the frequencies of dental
anomalies and malocclusion were obtained. Then,
the individual dental anomalies were summed up in
both the upper jaw and the lower jaw. This resulted in
a sum index of the individual anomalies, which
provided the frequency of the anomalies.
Furthermore, the sum of all sum indices of the dental
anomalies provided the overall frequency of dental
anomalies. The frequency distribution revealed the
participants with one, two or more anomalies. The
overall presence of dental anomalies was found from
the dichotomized value of the presence or absence of
the dental anomalies. The presence of malocclusion
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was scored, the variable was first coded into Class I,
Il and 11l with the frequency for each Class
displayed, then the variable was recorded into
presence/absence of malocclusion. Chi-square test
was done to determine the associations between
social demographic characteristics (age and sex)
and dental anomalies, as well as malocclusion. At
the p-value of p<0.05 an association was considered
to be statistically significant; the Confidence
Interval was set at 95%.

Ethical issues

Ethical clearance was obtained from the MUHAS'
ethical committee of the Directorate of Research
and Publication (DRP). Informed consent was
attained from all the participants aged 18 years and
above, while assent was sought from patients below
18 years, which was followed by a consent from the
parent, guardian or caretaker.

RESULTS

A total of 390 orthodontic patients were examined,
the mean age was 19.5years +6.4.

Figure 1: Percentage distribution of malocclusion
among the study participants.
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Alarge number of the participants had Class | molar
relationship (85.6%), followed by Class Il division
1 (10%), Class Il division 2 (2.1%), Class 11 (2.3%)
(Figure 1).
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Table 1: Percentage distribution of the study
participants by the types of dental anomalies
(N=390).

Dental Variables  Number Percentage
anomalies (n) (%)
Tooth size
anomalies Microdontia 40 10.2
Macrodontia 5 1.3
Tooth humber
anomalies Hyperdontia 5 1.3
Hypodontia 18 4.6
Tooth Ectopic 71 18.2
eruption eruption
anomalies Tooth 45 11.8
impaction
Retained 12 31
deciduous
teeth
Tooth position  Tooth 5 1.3
anomaly transposition
Toothshape  peg |ateral 14 3.6
anomalies
Total 390 100

The distribution of different types of dental
anomalies, ectopic eruption had the highest
proportion (18.2%), followed by tooth impaction
(11.8%) and microdontia (10.2%). On the other
hand, macrodontia, hyperdontia and tooth
transposition had the lowest proportions, affecting
1.3% of the participants for each anomaly (Table 1).
None of the participants was found with either talon
cusp or fusion.
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Figure 2: Distribution of the study participants by

the number of dental anomalies
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A greater proportion of patients had only one dental
anomaly (37.4%), few had two dental anomalies
(7.2%) or three dental anomalies (1.3%). But, more
than half of the participants (54.1%) had no dental
anomaly (Figure 2).

Table 2: Distribution of the participants' dental anomalies and malocclusion, by age and sex.

Variables Sex Age groups
Male Female Young Adult
Dental
anomalies Categories % (n) % (n) p-value %(n) %(n) p- value
Tooth size anomalies Microdontia 8.1(12) 11.6 (28) 0.27 6.9 (15) 14.5 (25) 0.01
Macrodontia 2(3) 0.8(2) 0.31 1.8 (4) 0.6 (1) 0.28
Tooth number anomalies ~ Hyperdontia 14(2) 1.2 (3) 0.92 2.3(5) 0 0.05
Hypodontia 2.7 (4) 5.8 (14) 0.16 5 (11) 4.1(7) 0.65
Tooth eruption anomalies  Ectopic eruption 24.3 (36) 14.9 (36) 0.02* 24.8 (54) 105(18)  0.01*
Tooth impaction 115 (17) 12 (29) 0.9 15.6 (34) 7(12) 0.01*
Retained 274 3.3(8) 0.74 4.1(9) 1.7 (3) 0.18
deciduous teeth
Tooth position anomaly Tooth 2(3) 0.8 (2) 0.31 1.4 (3) 12(2) 0.85
transposition
Tooth shape anomaly Peg lateral 4.1 (6) 3.3(8) 0.7 2.8 (6) 4.7 (8) 0.32
Malocclusion ~ Class | 85.1(12) 86 (208) 86.7 (18)  84.3(145)
Class 14.9 (22) 14 (34) 0.82 13.3 (29) 15.7 (27) 0.5
11 &Il
Total 148 242 218 172

*Statistically significant (p<0.05)

Table 2 shows the distribution of participants' dental
anomalies and malocclusion, by age and sex. There
were more males (24.3%) with ectopic eruptions
than females (14.9%), the difference was
statistically significant (p=0.02). In addition,
significantly many younger participants compared
to the older ones, were found with impacted teeth

(15.6% versus 7.0%, p=0.01), and ectopically
erupted teeth (24.8% versus 10.5%, p=0.01).
Malocclusion was not statistically significantly
associated with either age (p=0.5), or sex
(p=0.82).
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Table 3: Percentage distribution of the study participants by malocclusion and individual/overall dental

anomalies.
Malocclusion
Dental anomalies p-value
Class | 95 % Cl Class Il & 111 95%ClI
% (n) % (n)
Tooth size 11.7 (39) 8-15.6 10.7 (6) 4-21.9 0.84
anomalies
Tooth number 6.6 (22) 4-9 1.8 (1) 0.00-9.55 0.13
anomalies
Tooth eruption 31.4 (103) 26-36 19.6 (11) 10.2-32.4 0.09
anomalies
Tooth position 0.9 (3) 0.00-2.6 36(2) 0.44-12.3 0.15
anomalies
Tooth shape 3.6 (12) 1.87-6.2 3.6 (2) 0.44-12.3 0.68
anomalies
Sum-scores of
dental anomalies
Present 47.9 (160) 42.4-53.4 33.9 (19) 21.8-47.8
Absent 52.1(174) 46.6-57.6 66.1 (37) 52.1-78.2 0.05
Total 100 (334) 100 (56)

Table 3 shows percentage distribution of the study participants by malocclusion and individual as well as the sum-score
of dental anomalies. Compared with those with combined Class Il and 111, a higher proportion of participants with Class
I malocclusion had tooth size anomalies (10.7% versus 11.7%, p=0.84), tooth number anomalies (1.8% versus 6.6%,
p=0.13), tooth eruption anomalies (19.6% versus 31.4%, p=0.09). The differences were not statistically significant
(p>0.05). Considering the sum-scores of dental anomalies, a higher proportion of those with Class | malocclusion had
dental anomalies compared with those with combined Classes (Class 11 and 111) (47.9% versus 33.9%). The difference

was statistically insignificant (p=0.05).

DISCUSSION

The current study aimed to assess the prevalence of
malocclusion and dental anomalies among
orthodontic patients, attending a selected hospital
facility in Tanzania. It is the first one to assess the
prevalence of malocclusion as it relates to having
dental anomalies, in a sample of Tanzanian
orthodontic patients. This being a hospital-based
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study; all clinical and radiographic examinations
were done using hospital facilities and equipment,
making the measurements more precise.
Nonetheless, the findings should be interpreted with
caution, as they cannot be generalized to the whole
community. Since a convenience sample was
employed, there is a possible chance that those who
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were taken had similar characteristics and may have
caused a bias. However, everybody who met the
inclusion criteria and consented, was included to
participate in the study. This tends to offset the
anticipated researcher selection bias or participant
volunteering bias. Much as the hospital serves as a
national referral hospital, most orthodontic patients
could be coming from nearby places, and hence the
sample could be limited with respect to the varieties
of ethnic and racial groups. Thus, it can be hard to
control for the effect of race and ethnicity, on the
presence/absence of a malocclusion or a dental
anomaly among the participants. Generally, in
Africa there is limited data which have reported on
the occurrence of malocclusion and dental
anomalies. So, the current study has added an
important information in the existing African data.

As regards malocclusion, most patients (85.6%) had
Class I malocclusion, compared with those who had
either Class Il or Class Il malocclusion. This
finding is high, but it agrees well with the global
prevalence of malocclusion, which has been
reported to be 56 % (95% CI 11-99).” In addition,
Class | malocclusion are generally the commonest
among orthodontic patients.”” ** However, a lower
prevalence of orthodontic patients with Class |
malocclusion has been reported in a study which
was done in Iran and in a systematic review.”® The
observed variations in the prevalence of
malocclusion can be explained by diagnostic criteria
and racial differences. Furthermore, it could be due
to the fact that malocclusion can be caused by
multiple genes and environmental factors such as
presence of dental caries, detrimental oral habits and
early loss of teeth.

Regarding the prevalence of dental anomalies,
almost half of the participants had at least one dental
anomaly. This prevalence is in line with the reported
global range of 5.6%-60.7%." ** Additionally,
similar findings were reported in Saudi Arabia and
Egypt.” * However, a lower prevalence was
reported in Croatia, Nigeria and in another Egyptian
study.”** Itis largely understood that, the variation
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of the prevalence of dental anomalies, may depend
on the sample size and the number of dental
anomalies assessed. In studies which were done in
Iran and Saudi Arabia, a higher prevalence was
reported.” * The diagnostic criteria, race or genetic
makeup, could be the factors responsible for the
disparities.

In this sample, the commonest dental anomaly was
ectopic tooth eruption. This finding is like those
obtained in studies which were done in Brazil, Egypt
and Israel, but differs from those reported in studies
from Turkey and Iran.® * * * * The differences
observed can be explained by environmental factors
such as an early tooth loss or genetic factors such as
racial variances. Considering environmental factors,
an early loss of a primary tooth might have occurred
among the patients, causing tooth-arch-length
discrepancies. This often result into a tooth being
ectopically erupted or impacted.”

Slightly more than ten percent had tooth impaction
(excluding third molars). This finding agrees with
those obtained by Egyptian studies, a Sudanese
study and a Saudi Arabian study.' * ** In contrast,
another Saudi Arabian study obtained a higher
prevalence.” Yet, a relatively lower prevalence was
reported in Italy, France and Croatia.** * ** The
variations in the prevalence of tooth impaction in
these studies, can be explained by the differences in
the sample sizes utilized™ * *, the diagnostic criteria
used (such as inclusion/exclusion of third molars)™
and other related environmental factors™ *, such as
experiencing adental trauma or having dental caries.

As regards tooth size anomalies, the most common
one was microdontia, it occurred in 10.2% of the
participants. The finding is comparable to those
obtained from studies which were done in India and
Yemen.”™ ¥ Nevertheless, a lower prevalence was
reported in two Egyptian studies, and in a Turkish
study. **** The dissimilarities in the prevalence of
the tooth size anomalies, can be explained by
genetics such as inheritance of small teeth from one
parent, and the disparities in the diagnostic criteria
used.
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Presently, dental anomalies in terms of problems
related to the number of teeth and congenitally
missing teeth, were found in 4.6% of the
participants. This prevalence is within the
previously reported range of 0.0-18.6%, and is
comparable to those obtained from a Nigerian and a
Turkish study.” ** In contrast, the current reported
prevalence of hypodontia was lower compared to
those found in studies which were done in Kenya
and Sudan, as well as in Saudi Arabia.* “ * The
observed variations, can be explained by genetic
differences of the populations studied, such as
inheritance of genes responsible for the numbers of
teeth.

The association between dental anomalies and age
as well as sex was currently explored. While, the
overall presence of dental anomalies was not
associated with either sex or age, some of the
individual dental anomalies were associated with
those variables. This finding is like that found in a
study which was done in India.” Specifically,
ectopic tooth eruption was associated with age and
sex. Whereby, many male participants had ectopic
teeth eruption. This finding is in contrast with those
obtained from studies which were done in Brazil,
Turkey and Nigeria. * * Furthermore, many
younger participants compared with the older ones,
had ectopic teeth eruption and impacted teeth. This
can be due to the effect of an early loss of a primary
tooth on one'stooth-arch-length, resulting into either
an ectopic tooth eruption or a tooth impaction.* On
the other hand, studies which were done in Brazil,
Turkey and Israel, reported that there were no
associations between presence of dental anomalies
and ages of their participants.” ** In addition, the
inconsistencies in the findings can be due to
disparities in the diagnostic tools used, the types of
dental anomalies assessed, and the racial
differences.

In the present study, there was no association
between malocclusion and dental anomalies (either
individual or the sum-score of dental anomalies).
This can be explained by the fact that majority of the
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participants in this sample had Class | malocclusion.
It should further be noted that, the dental anomalies
were currently categorized into their presence or
absence. This might have as well influenced the
findings obtained. Moreover, the genetic link
between malocclusion and dental anomalies has also
been reported in literature, where, an association
between Class Il div 2 malocclusion and congenital
dental anomalies was found.” Additionally, this
finding is similar to those obtained from studies
which were done in Saudi, India and Turkey.” * *
However, it differs from those obtained in studies
which were done in Germany and Brazil, which
reported existence of an association between
malocclusion and dental anomalies.”*

CONCLUSION

Most of the participants had Class | malocclusion,
almost half had at least one dental anomaly. More
males than females and younger participants had
ectopic teeth eruption. Also, more younger
participants than older ones had impacted teeth.
There was no significant association between
malocclusion and dental anomalies. Clinicians
should consider the occurrence of dental anomalies,
when managing orthodontic patients.

What is already known on this topic: The prevalence
of malocclusion is high in most of the world's
populations.

What this study adds: The study revealed the
prevalence of malocclusion and dental anomalies, as
well as their associated factors, in Tanzanian
orthodontic patients.

ACKNOWLEDGMENT

The investigators acknowledge the Research and
Publication Committee of the Muhimbili University
of Health and Allied Sciences for ethical clearance
provision. The School of Dentistry, MUHAS for
providing permission to conduct this study. The
Ministry of Health in Tanzania and MUHAS, for
financial support. Also, a sincere appreciation goes
to all the participants who took part in this study.




Medical Journal of Zambia, Vol. 52 (3): 358 - 368 (2025)

Authors' contributions

MM conceptualized the study, collected data,
developed and conducted the statistical analysis and
wrote the manuscript draft. FM and MMM provided
guidance in the whole process of designing the
study data collection and manuscript writing. All
authors read, agreed and approved the final
manuscript.

Declarations
Ethical approval and consent to participate

Ethical approval was obtained from the MUHAS
Higher Degrees Research and Publications
Committee via letter Ref. No.
DA.282/298/01.C/2171 of 22/04/2024. Data
collection was conducted under the ethical
standards and informed consent was obtained from
the participants.

Conflictof interest
The authors declare no conflict of interest.

REFERENCES

1. Muasya MK, Opinya GN, Macigo FG.
Malocclusion and orthodontic treatment need
among 12-15-year-old children in Nairobi. East
AfrMedJ.2012;89(2):39-44.

Saghiri MA, Eid J, Tang CK, Freag P. Factors
influencing different types of malocclusion and
arch form—-A review. J Stomatol Oral
Maxillofac Surg. 2021 Apr;122(2):185-91.
Fernandez CC, Pereira CV, Luiz RR, VieiraAR,
De Castro Costa M. Dental anomalies in
different growth and skeletal malocclusion
patterns. Angle Orthod. 2018 Mar;88(2):195-
201.

Roslan AA, Rahman NA, Alam MK. Dental
anomalies and their treatment
modalities/planning in orthodontic patients. J
Orthod Sci. 2018 Sep 6;7:1-7.

Hendrik YC, Langit KS, Auerkari El. The
genetic, epigenetic, and environmental factors
of dental abnormalities development: literature
review. J Phys Conf Ser. 2021

10.

11.

12.

13.

14.

Jul;1943(1):012084.

Khan MI, Ahmed N, Neela PK, Unnisa N. The
human genetics of dental anomalies. Glob Med
Genet. 2022 Jun;9(2):76-81.

Lombardo G, Vena F, Negri P, Pagano S,
Barilotti C, Paglia L, Colombo S, Orso M,
Cianetti S. Worldwide prevalence of
malocclusion in the different stages of dentition:
A systematic review and meta-analysis. Eur J
Paediatr Dent. 2020 Jun;21(2):115-22.

De Ridder L, Aleksieva A, Willems G, Declerck
D, Cadenas de Llano-Pérula M. Prevalence of
orthodontic malocclusions in healthy children
and adolescents: a systematic review. Int J
Environ Res Public Health. 2022 Jun
17;19(12):7446.

Yemitan TA, Oyapero AO. Prevalence of
malocclusion in Africa: Asystematic review and
meta-analysis. Magna Sci Adv Res Rev.
2022;5(1):30-5.

Sandeep G, Sonia G. Pattern of dental
malocclusion in orthodontic patients in
Rwanda: A retrospective hospital-based study.
Rwanda Med J. 2012;69(4):13-8.

Altug-Atac AT, Erdem D. Prevalence and
distribution of dental anomalies in orthodontic
patients. Am J Orthod Dentofacial Orthop. 2007
Apr;131(4):510-4.

Shayan AM, Behroozian A, Sadrhaghighi A,
Moghaddam SF, Moghanlou AS, Amanabi M.
Prevalence of dental anomalies in different
facial patterns and malocclusions in an Iranian
population. J Oral Biol Craniofac Res. 2022
Sep;12(5):525-8.

Balija ND, Aurer B, Mestrovi¢ S, Varga ML.
Prevalence of dental anomalies in orthodontic
patients. Acta Stomatol Croat. 2022 Mar
21;56(1):61-8.

Dagdiya MS, Golwara A, Shahi N, Sundar D,
Sinha A, Kumari L. Evaluating the prevalence
and distribution of dental anomalies in the
permanent dentition of patients seeking dental
care. Cureus. 2022 Oct 11;14(10):e30156.

366



Medical Journal of Zambia, Vol. 52 (3): 358 - 368 (2025)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Amuasi AA, Sabbah DK, Oti-Achempong A,
Mamah RN. Prevalence of dental anomalies
among patients who report to the Komfo
Anokye Teaching Hospital's orthodontic clinic.
OpenJ Stomatol. 2024;14(2):103-17.
Dwijendra KS, Parikh V, George SS,
Kukkunuru GT, Chowdary GN. Association of
dental anomalies with different types of
malocclusions in pretreatment orthodontic
patients. J Int Oral Health. 2015 Jun;7(6):61-4.
Shoker NS, Metwally NM, Hadwa SM.
Prevalence and distribution of diverse dental
anomalies in an Egyptian children's population.
Tanta DentJ. 2023 Apr;20(2):111-7.

Affan AA, Serour A. Prevalence of hypodontia
in permanent dentition in a sample of Sudanese
university students. Int Arab J Dent. 2014 Feb
12;5(2):59-64.

Montasser MA, Taha M. Prevalence and
distribution of dental anomalies in orthodontic
patients. Orthod Art Pract Dentofacial Enhanc.
2012 Jan;13(1):52-9.

Basdra EK, Kiokpasoglou M, Stellzig A. The
Class Il division 2 craniofacial type is
associated with numerous congenital tooth
anomalies. Eur J Orthod. 2000;22(5):529-35.
Pedreira FR, de Carli ML, Pedreira RP, Ramos
PD, Pedreira MR, Robazza CR, Hanemann JA.
Association between dental anomalies and
malocclusion in Brazilian orthodontic patients.
JOral Sci. 2016 Dec 9;58(1):75-81.
Al-Jabaa AH, Aldrees AM. Prevalence of dental
anomalies in Saudi orthodontic patients. J
Contemp Dent Pract. 2013 Jul;14(4):724-30.
Gupta SP, Dahal S, Goel K, Bhochhibhoya A,
Rauniyar S. Association between hypodontia
and Angle's malocclusions among orthodontic
patients in Kathmandu, Nepal. Int J Dent. 2022
Dec 5;2022(1):1-5.

Aikins EA, Onyeaso CO. Prevalence of
malocclusion and occlusal traits among
adolescents and young adults in Rivers State,
Nigeria. Odontostomatol Trop. 2014
Mar;37(145):1-2.

25.

26.

217.

28.

29.

30.

31.

32.

33.

United Republic of Tanzania Ministry of
Health, Community Development, Gender,
Elderly and Children. National Oral Health
Survey Report of 2020. Fifth Tanzania National
Oral Health Survey Report [Internet]. 2020 Dec
[cited 2024 Mar 6]. Available from:
https://hssrc.tamisemi.go.tz/storage/app/uploa
ds/public/61e/962/c04/61e962c047b75470406
472.pdf

Uslu O, Akcam MO, Evirgen S, Cebeci I.
Prevalence of dental anomalies in various
malocclusions. Am J Orthod Dentofacial
Orthop. 2009 Mar;135(3):328-35.

Tunis TS, Sarne O, Hershkovitz I, Finkelstein T,
Pavlidi AM, Shapira Y, Davidovitch M, Shpack
N. Dental anomalies' characteristics.
Diagnostics (Basel). 2021 Jun 25;11(7):1161.
Gupta SP, Rauniyar S. Prevalence and
distribution of dental anomalies among
orthodontic patients of Kathmandu, Nepal.
Orthod J Nepal. 2019 Dec 31;9(2):23-8.

Fahim FH, EIAbbasy DO. Prevalence of dental
anomalies in a sample of orthodontic Egyptian
patients using orthopantograms. Tanta Dent J.
2020Jan;17(1):15-24.

Aikins EA, Ututu C, Chukwuma EI. Prevalence
of incidental dental anomalies seen on pre-
treatment digital panoramic radiographs of a
group of Nigerian orthodontic patients: A
retrospective study. Niger J Dent Res.
2022;7(1):67-74.

AlHudaithi FS, AlDuhayan NA, AlJohani LN,
AlJohani SN, AlQarni HS, AlSawadi MH.
Prevalence of dental anomalies among
orthodontic patients: A retrospective study in
SaudiArabia. Cureus. 2023;15(12):4-11.
Abdulkareem GB, Abuaffan AH. Dental
anomalies among a sample of Sudanese
orthodontic patients. Oral Health Dent Manag.
2016 Aug 15;15(4):261-5.

Afify AR, Zawawi KH. The prevalence of
dental anomalies in the Western region of Saudi
Arabia. Int Sch Res Notices. 2012 Jun
19;2012(1):1-5.

367



Medical Journal of Zambia, Vol. 52 (3): 358 - 368 (2025)

34.

35.

36.

37.

Lagana G, Venza N, Borzabadi-Farahani A,
Fabi F, Danesi C, Cozza P. Dental anomalies:
Prevalence and associations between them in a
large sample of non-orthodontic subjects, a
cross-sectional study. BMC Oral Health.
2017;17(1):1-7.

Baron C, Houchmand-Cuny M, Enkel B,
Lopez-Cazaux S. Prevalence of dental
anomalies in French orthodontic patients: A
retrospective study. Arch Pediatr. 2018
Oct;25(7):426-30.

Guttal KS, Naikmasur VG, Bhargava P, Bathi
RJ. Frequency of developmental dental
anomalies in the Indian population. Eur J Dent.
2010;4(3):263-9.

Aldhorae KA, Altawili ZM, Assiry A, Algadasi
B, Al-Jawfi KA, Hwaiti H. Prevalence and
distribution of dental anomalies among a
sample of orthodontic and non-orthodontic
patients: A retrospective study. J Int Oral
Health. 2019 Sep;11(5):309-17.

38.

39.

40.

41.

Celikoglu M, Kazanci F, Miloglu O, Oztek O,
Kamak H, Ceylan |. Frequency and
characteristics of tooth agenesis among an
orthodontic patient population. Med Oral Patol
Oral Cir Bucal. 2010;15(5):e797-801.

Ng'ang'a RN, Ng'ang'a PM. Hypodontia of
permanent teeth in a Kenyan population. East
AfrMedJ. 2001 Apr;78(4):200-3.

Hassan DA, Abuaffan AH, Hashim HA.
Prevalence of hypodontia in a sample of
Sudanese orthodontic patients. J Orthod Sci.
2014 Jul;3(3):63-7.

Temilola DO, Folayan MO, Fatusi O,
Chukwumah NM, Onyejaka N, Oziegbe E,
Oyedele T, Kolawole KA, Agbaje H. The
prevalence, pattern and clinical presentation of
developmental dental hard-tissue anomalies in
children with primary and mixed dentition from
lle-1fe, Nigeria. BMC Oral Health. 2014
Dec;14:1-8.

368



