&& ‘.i;_.’,‘ i
<

4\ 2 Magna Scientia Advanced Research and Reviews i

%&Yg eISSN: 2582-9394

Cross Ref DOI: 10.30574/msarr

Magna Scientia Journal homepage: https://magnascientiapub.com/journals/msarr/

Open access publication

(REVIEW ARTICLE) W) Check for updates

Prevalence of malocclusion in Africa: A systematic review and meta-analysis

Tolulase Abosede Yemitan ! * and Afolabi Ola Oyapero 2

1 Department of Child Dental Health, Faculty of Dentistry, Lagos State University College of Medicine/Lagos State University
Teaching Hospital, Ikeja, Lagos, Nigeria.

2 Department of Preventive Dentistry, Faculty of Dentistry, Lagos State University College of Medicine/Lagos State
University Teaching Hospital, Ikeja, Lagos, Nigeria.

Magna Scientia Advanced Research and Reviews, 2022, 05(01), 030-035
Publication history: Received on 10 April 2022; revised on 01 June 2022; accepted on 03 June 2022

Article DOI: https://doi.org/10.30574 /msarr.2022.5.1.0041

Abstract

Objective: Data available on prevalence of malocclusions are mostly local or national-based, therefore this study aimed
to pool data to determine the distribution of malocclusion traits in the permanent dentition across the African continent.

Methods: Recent studies published between 1990 and 2021 in PubMed, AJOL, PMC and Scopus on malocclusion
prevalence in permanent dentition were reviewed. The methodological quality of the included studies was assessed
using STROBE criteria.

Results: Out of 82,474 retrieved studies, 11 were included. In permanent dentition, the African prevalence of
malocclusion was 76.1% (45 - 95.6%). The distributions of Class I, Class II, and Class III malocclusion were 76.7% [50-
96%],9.7% [1.6-25.4%] and 4.0% [1-12%], respectively. Regarding vertical malocclusions, the observed deep overbite
and open bite were 10.9% and 6.5%, respectively. Crossbites affected 9.8% of the sample.

Conclusion: In Africa, Angle Class [ malocclusion is more prevalent in permanent dentition, the least prevalent was
Class III. This information should advice policymakers, dentists, and orthodontists across Africa on policies and clinical
strategies on prevention of malocclusion.
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1. Introduction

Worldwide, malocclusion is ranked as third highest among oral pathologies and public health disease priorities [1].
Malocclusion was defined as an imperfect alignment of the teeth or a mal-relationship of the dental arches beyond the
range of what is accepted as normal [2]. This misalignment impacts dentofacial aesthetics, psychosocial wellbeing, and
daily living [3].

There are many aetiological factors proposed for malocclusion, including genetic, environmental, and ethnic factors [4].
The heritability of certain types of malocclusions, such as Class III relationship, suggests a strong relationship between
genetics and malocclusion [5]. Likewise, the ethnic factor was supported with the tendency for bimaxillary protrusion
to affect the African origin more frequently than other ethnicities [6]. Furthermore, the adaptation of dentitions, bone,
and soft tissue to environmental factors may result in different malocclusions [7].
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Epidemiological studies provide data on the size of the health problems, analysing presence or absence of hypotheses
of associations, and information upon which priorities are set and health policies are developed [8]. Therefore, there is
a need to pool results and critically evaluate the quality of these epidemiological studies.

Systematic reviews about this topic revealed more of worldwide prevalence with limited data from African countries.
Therefore, the aim of this systematic review was to present a comprehensive estimation on the prevalence of
malocclusion in different populations across the African continent.

2. Material and methods

A designed protocol recommended for systematic reviews and meta-analyses was used for this review [9]. Electronic
search of relevant databases such as AJOL, PMC, PubMed and Scopus was done in February, 2022, using a combination
of MeSH terms including ‘Prevalence’, ‘Malocclusion’, and ‘Africa’. In addition, records were taken from a hand search of
the list of references of selected full texts (studies and/or review) and relevant textbooks.

2.1. Inclusion criteria

e Publications from year 1990 till resent

e Studies performed on children and adolescents between 7 and 20 years of age

e Studies that evaluated malocclusion prevalence using Angle’s classification of malocclusion

Studies that specified the settings where the presence of malocclusion was evaluated

Studies published in English

Studies that considered the following specified malocclusion traits: Angle’s malocclusion (Class 1 / I1 / III),
increased overjet, overbite (deep bite / open bite), posterior crossbite; spacing and crowding.

2.2. Exclusion criteria

Sample less than 80 participants

Studies on population with specific medical problem

Studies on participants undergoing orthodontic treatment

Studies done in the same geographical location with overlapping results
Abstracts presented at conferences.

2.3. Data extraction and management

Characteristics of all studies [10-20] analyzed were tabulated (Table 1) similar to that used in analysis of
epidemiological studies [1]. Critical appraisal of the included studies was done based on a modified version of STROBE
checklist [21] comprising seven items related to study design, study settings, participants criteria, sample size, variable
description, outcome measurements and statistical analysis. The quality of the studies was categorized into weak (< 3),
moderate (4 or 5) and high quality (= 6), as described in Table 2.

2.4. Statistical analysis

Prevalence rates, by different variables, were presented. Statistical analysis was performed with IBM SPSS Statistics for
Windows software, version 21 (Armonk, NY: IBM Corp).

3. Results

Search of databases yielded 89,601 records after which 7,127 were removed as duplicates. After the titles and abstracts
screening, 82,438 were excluded for not meeting inclusion criteria. Overall. 36 records were selected and after obtaining
their full-text articles, twenty-five of them were excluded because did not meet the inclusion criteria established for this
review, while 11 were selected and included (Table 1). The flowchart reported in Figure 1 shows the entire study
selection process. Year of publication of selected studies ranged from 1991 to 2021.

The level of evidence obtained from results reported in this review is good due to fact that 2 studies (18.2%) were

considered of high quality (with a STROBE’s score by 26) and 8(72.7%) of moderate quality (with a STROBE's score of
4 or 5) (Table 2).
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The prevalence of malocclusion among children and young adults in Africa was 76.1% (45 - 95.6%). A subgroup analysis
for single traits of malocclusion, including Angle’s classes, overjet, overbite, crossbite, crowding, spacing, was also
carried out in this review. The complete panel of results is reported in Tables 3.

| Identification of studies via databases and registers |

'
Records identified from
§ Databases (n = 89,601)
AJOL=53
g PMC=11234
PubMed=21,923
§ Scopus=56,374
= Other sources=17
S
F o
Duplicates titles removed= (7,127)
=] -
£ l Removal of studies focused on
prevalence of malocclusion
E Records screened associated with specific diseases and
(Title/Abstract) ——— | other oral problems, as well as those
(n=82,474) carried out on those undergoing
orthodontic treatment
S l (n =82,438)
. Full text articles excluded with
Full-texts articles assessed —» | reasons:
f for eligivility (n =36) Full text unretrgyed (n=11)
2 Outside the age criteria
a n=3)
Same geographical area
) (n=4)
No angle classification (n=5)
! Patient with treatment (n=2)

Studies included in review
(n=11)

[ Included ]

Figure 1 Flowchart of the literature selection process [9]

Table 1 Characteristics of Studies included in the review

No. Author Year | Sample | Agerange | African Country Population
1. Ng'ang'aetal [10] | 1996 919 13-15 Kenya Schoolchildren
2. Mtaya et al [11] 2008 1601 12-14 Tanzania Schoolchildren
3. Ajayi EO [12] 2009 441 11-18 Nigeria Schoolchildren
4, Bourzguietal [13] | 2012 1000 8-12 Morocco Schoolchildren
5. daCosta 00 [14] 1999 1028 11-18 Nigeria Schoolchildren
6. Bataringaya A [15] | 2004 402 14 Uganda Schoolchildren
7. Kerosuo et al [16] 1991 642 11-18 Tanzania Schoolchildren
8. Onyeaso CO [17] 2004 636 12-17 Nigeria Schoolchildren
0. Aikins et al [18] 2014 620 13-20 Nigeria Schoolchildren
10. | Adekoyaetal [19] 2021 437 10-15 Nigeria Schoolchildren
11 | Bugaighisetal [20] | 2013 343 12-17 Libya Schoolchildren
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Table 2 STROBE -based quality analysis of the included studies

No| Author /Year Study Participants Sample Val'ié.lblffs Potential Outcome Statistical | Total
Design Size |Description| Confounders | Measurement | Analysis |Score
L Ng'a?g';‘;t al,| 1 0 0 0 1 0 2
2. Mtag’goegal" 1 1 1 1 1 1 1 7
3.|Ajayi EO, 2009 0 1 0 1 0 1 1 4
4. Bour;%‘fzet al,l 1 0 1 0 1 1 4
5. Dacf;g’;oo' 0 1 0 1 0 1 1 4
6. Batarziggzya Al 1 1 1 0 1 1 6
7. Ke“’fggftal" 0 1 0 1 1 1 1 5
8. Ony;ggzco, 0 1 0 1 0 1 1 4
9. Aikiznoslif N 1 0 1 0 1 1 5
10. Adekzog’;ft al,| 1 0 1 0 1 1 5
11. B‘;?f‘izg;isget 0 1 0 1 0 1 1 4

Table 3 Different malocclusion traits with their percentage prevalence scores

Malocclusion traits | Min (%) | Max (%) | Mean (%) | SD
Class | 50.0 96.0 76.7 16.2
Class I1 1.5 25.4 9.7 8.4
Class 11 1.0 12.0 4.0 3.6
Increased overjet 8.3 48.4 18.4 12.3
Crossbite 5.1 17.1 9.8 3.7
Openbite 2.3 15.0 6.5 3.8
Deepbite 0.9 34.3 10.9 10.4
Crowding 14.1 49.2 22.7 11.0
Spacing 6.0 59.5 26.6 17.0

4. Discussion

The knowledge of epidemiological data on malocclusion across Africa can be relevant for educational purposes, help in
determining priorities about orthodontic treatment need, and assist in the rational planning of preventive and
therapeutic orthodontic treatment. In addition, assessment of malocclusion prevalence across different populations
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may reveal the existence of genetic and environmental aetiological factors. Genetic control over the condylar cartilage
and condylar growth may influence the prevalence of Class Il malocclusion [22].

According to this review data, about three-quarter of adolescents and young adults in Africa have at least one form of
malocclusion suggesting that malocclusion represents an important oral health problem and may cause an economic
burden for either family of affected children or dental health public services.

The pooled prevalence of Class  malocclusion was the highest (76.7%), ranging from 50% (Nigeria) to 96% (Tanzania).
The pooled prevalence of Class Il was 9.7% with a wide range from 1.6% (Nigeria) to 25.4% (Libya). The pooled
prevalence of Class I1I was the lowest among all Angle’s classes of malocclusion (4.0%).

In agreement with previous studies had reported a high prevalence of bimaxillary proclination in African populations,
characterized by reduced inter-incisal angle and reduced overjet and overbite [6], the pooled prevalence of increased
overjet and deep overbite in this review was 18.4% and 10.9% respectively.

This systematic review revealed a high pooled prevalence of malocclusion in Africa (76.1%), therefore, health policy
makers, paediatricians and dentists should develop methods for preventive strategies such as early cessation of oral
habits and caries control; as well as early diagnosis of malocclusion, with development of appropriate treatment
strategies [23-25]. However, across the continent, the economic burden of orthodontic treatment currently rests on the
family, therefore, the probability of starting orthodontic treatment is dependent on the cultural and socio-economic
levels of the family, rather than by the severity of the patient’s malocclusion [26].

The most relevant methodological limit of this study could be the use of data generated from different populations with
heterogeneous characteristics, with a tendency to generate a certain degree of bias. Another study limitation was a very
high heterogeneity of prevalence among studies likely due to differences of age and ethnic population groups,
measurement methods and, environmental and genetic factors. Furthermore, this was a review of prevalence of
malocclusion and malocclusion traits, however, a future review of orthodontic treatment needs across the continent of
Africa will be beneficial.

5. Conclusion

Malocclusion is a highly prevalent condition in Africa, affecting more than two-thirds of adolescents and young adults.
Therefore, strategies to prevent and manage this health condition should be adopted by clinicians and policy makers
across the African continent.
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