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Abstract 

Background Injuries remain one of the leading causes of death globally. These disproportionately affect young 
adults and are particularly prevalent in sub-Saharan Africa (SSA). Maxillofacial injuries (MI) pose significant challenges 
to public health systems. However, much remains unknown regarding the epidemiology and extent of the financial 
burden in resource-limited areas, such as SSA, further necessitating more research and support. This scoping review 
aims to investigate the mechanism, distribution, and financial impact of MI in adults aged ≥ 18 years in SSA.

Main body The scoping review was guided by the methodological frameworks of Arksey and O’Malley and Levac. 
An electronic literature search for English-published articles on maxillofacial injuries in adults ≥ 18 years was con-
ducted in Scopus, Medline, PubMed, Science Direct, CINAHL, Health Source: Nursing/Academic Edition, and grey 
literature. The PRISMA chart was used to document database searches and screening outcomes while reporting 
was guided by PRISMA-ScR. The data extraction process revolved around the predefined study outcomes, which 
encompassed the study characteristics and epidemiological parameters. The review used a narrative approach 
to report findings and evaluate publication quality using the STROBE checklist. 

The database search yielded 8246 studies, of which 30 met the inclusion criteria. A total of 7317 participants were 
included, 79.3% of whom were males. The peak age range for incidence was between 18 and 40 years. Road traffic 
collision (RTC) was the leading cause of MI, 59% of which resulted from motorcycle collisions. Assault/interpersonal 
violence ranked as the second leading cause of MI. The mandible was MI’s most frequently affected hard tissue, fol-
lowed by the midface. Factors such as alcohol/illicit drug use, poor knowledge of traffic regulations, and non-obser-
vance of these regulations were associated with MI. In our study, the cost range for mandibular fractures was $200-
$468.6, borne by victims and their families.

Conclusions Maxillofacial injuries are predominantly caused by road traffic collisions and assaults in SSA. The findings 
can provide valuable insights into policy decisions and prevention strategies aimed at reducing injury burden. Further 
research is warranted to explore the psychological impact of MI, including PTSD, for tailored support and intervention.

Scoping Review Registration The protocol has been registered on the Open Science Framework. Registration DOI: 
https:// doi. org/ 10. 17605/ OSF. IO/ BWVDK.
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Background
Globally, injuries remain one of the significant causes 
of death annually (Ritchie et al. 2018; Heron 2017), per-
sisting at a consistent rate of 7.3% of global Disability-
Adjusted Life Years (DALYs) between 1990 and 2019 
(Vos et  al. 2020). These account for nearly one in 10 
deaths of 15- to 49-year-olds worldwide, with mortal-
ity rates varying across countries (Ritchie et  al. 2018). 
Studies have revealed that approximately 89% of deaths 
attributable to injuries are from low- and middle-income 
countries (LMICs), whereas 10% are from sub-Saha-
ran Africa (SSA) (Heron 2017; Norton and Kobusingye 
2013). Hence, the burden of injuries in SSA is projected 
to remain significant over the next 20 years (Norton and 
Kobusingye 2013). The facial region has been described 
as the most exposed part of the body, fragile in struc-
ture, and lacking protection (VandeGriend et  al. 2015; 
Saperi et al. 2017), making it a prime cause of morbidity 
(Wu et al. 2021). The National Trauma Data Bank report 
of 2016 revealed that approximately 25% of all injuries 
involve the face (Choi et al. 2020), with a global incidence 
of approximately 8 million (Wu et al. 2021). The western 
region of SSA observed a remarkable 117% increase in 
the incidence of facial fractures between 1990 and 2017 
(Lalloo 2017). Nevertheless, surveillance systems for 
injuries in this region may encounter distinct challenges 
that can impede accurate assessment of the epidemiol-
ogy of MI. Studies conducted in Europe and Asia have 
identified MI as a prevalent condition in maxillofacial 
surgery services (Juncar et al. 2021; Manodh et al. 2016; 
Boffano et al. 2015); therefore, the cost of treatment and 
potentially irreversible damage pose a challenge to pub-
lic health services (Lalloo 2017; Abosadegh and Rahman 
2018).

Trauma to the maxillofacial region may present as 
burns, lacerations, blunt traumatic injuries to the soft 
tissues, or fractures of the facial bones (nasal, maxilla, 
zygoma, and mandible (Alqahtani et al. 2020; Boonkasem 
et al. 2015). Published studies have revealed the mecha-
nism of this nature of injury to be related to road traf-
fic collision (RTC) (Xiao-Dong et al. 2020; Agbara et al. 
2021), assaults (Adeyemo et  al. 2005; Boyes and Fan 
2020), falls (Al-Bokhamseen and Al-Bodbaij 2019; Bru-
coli et al. 2020), contact sports (Secanho et al. 2021; Diab 
et  al. 2021), animal attacks (Juncar et  al. 2021; Ghezta 
et al. 2019), and occupational injuries (Roccia et al. 2022; 
Goedecke et al. 2019). Studies from Asia (Alqahtani et al. 
2020; Xiao-Dong et  al. 2020) and South America (Aires 
et  al. 2020; Ferreira Lima de Moura et  al. 2016) have 
revealed that the most common aetiology of maxillofacial 
fractures is RTC, followed by violence (Alqahtani et  al. 

2020; Xiao-Dong et  al. 2020; Ferreira Lima de Moura 
et  al. 2016). Recent research from Australia and Europe 
indicates that incidents of assault are on the rise, sur-
passing those attributed to RTC (Diab et  al. 2021; Diab 
et al. 2022; Shumynskyi et al. 2022), and physical aggres-
sion has been identified as a significant aetiology of this 
trauma (Santos et  al. 2018; Pillay et  al. 2018; Conceição 
et al. 2018). Several published studies have demonstrated 
considerable differences in the demographic character-
istics of MI between female and male patients, with dif-
ferences in age distribution, aetiology, and associated 
injuries (Alqahtani et  al. 2020; Conceição et  al. 2018; 
Wusiman et al. 2020). Domestic abuse has been reported 
to be an essential driver of facial fractures in females (Lal-
loo 2017) and can be used as a marker for attempted fem-
icide (Mayrink et al. 2020). Other factors include the type 
of accident (RTC), interpersonal violence (Ribeiro et  al. 
2016), and habit and social factors that change from ado-
lescence to adulthood (Ferreira et al. 2014). In addition, 
unemployment (Santos et  al. 2018), low socioeconomic 
status (Kruger and Tennant 2016), and substance use 
(Sorenson et  al. 2021; Yarmohammadi et  al. 2020) have 
been identified as risk factors. Globally, alcohol use has 
been identified as a leading risk factor for facial injury for 
25–49 years (Conceição et al. 2018; Bhandari et al. 2019; 
Murray et al. 2020).

Facial trauma has profound effects on individuals, 
negatively influencing their social and emotional well-
being and potentially causing social exclusion (Ferreira 
Lima de Moura et al. 2016). It can also impact work per-
formance, increase absenteeism, and increase the risk 
of job loss (Lamoglia and Minayo 2009). Hence, creat-
ing significant socioeconomic challenges and increas-
ing the need for social services (Ferreira Lima de Moura 
et  al. 2016; Lamoglia and Minayo 2009). Facial trauma 
can be disabling, resulting in simple to complex surgi-
cal care and rehabilitation to restore aesthetic, physical, 
and functional damage (Saperi et al. 2017; Brucoli et al. 
2020; Pena et  al. 2014). However, restoring injured tis-
sues may require an interdisciplinary approach to mini-
mize the long-term negative effects (Chukwulebe and 
Hogrefe 2019). Facial fracture treatment is expensive. In 
high-resource countries, the cost of mandibular fracture 
treatment ranges from $26,000 to $50,000 in the US (Nal-
liah et  al. 2013), and from $793 to $12,780 in Australia 
(Moncrieff et  al. 2004). In LMIC, Malaysia, the treat-
ment costs are between $1,261 and $1,716 (Saperi et al. 
2017). In resource-limited areas such as SSA, Nigeria’s 
treatment costs an average of $488 (Akhiwu et al. 2015) 
and places a heavy financial burden on patients due to 
the lack of insurance and social protection (Akhiwu et al. 
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2015; Famurewa et  al. 2021). Inadequate injury data in 
this region hinders policy development, resource allo-
cation, and targeted injury prevention interventions. 
Analysing diverse behavioural patterns in SSA countries 
can offer insights into the prevention of facial injuries. 
Lastly, owing to limited local injury data, weak injury 
surveillance systems, and high MI costs, this study aims 
to explore MI mechanisms, distribution, and financial 
impact in adults aged ≥18 years in SSA.

This scoping review systematically mapped available 
research focused on the epidemiology of MI among 
adults in SSA to summarize the evidence and identify 
gaps.

Main text
Methods
The protocol for this scoping review has been published 
elsewhere (Adeleke et  al. 2023). A scoping review maps 
the literature on a topic by identifying key concepts, 
theories, and sources of evidence that inform practice 
in the field (Arksey and O’Malley 2005). This scoping 
review employed the available literature (peer-reviewed 
and grey) on the distribution of MI involving adults in 
SSA underpinning, prevalence, incidence, risk factors, 
mortality, and economic burden. Database searches 
and screening outcomes from diverse studies have been 
reported using the preferred reporting items for system-
atic reviews and meta-analysis (PRISMA) flow diagram. 
The methodological frameworks described by Arksey 
and O’Malley (Arksey and O’Malley 2005) and Levac’s 
methodological enhancement for scoping review pro-
jects (Levac et al. 2010) were used for guiding this review. 
The reporting was guided by the preferred reporting 
items for systematic reviews and meta-analysis extended 
for scoping reviews (PRISMA-ScR) checklist and expla-
nation (Tricco et  al. 2018) included in Additional File 1 
[PRISMA-ScR Checklist].

Step 1: Research questions
The eligibility for the research question was determined 
using the population, concept, and context (PCC) frame-
work (Peters et al. 2017), as shown in Table 1.

Based on the PCC framework, the following research 
questions were proposed:

Principal research question
What is the existing evidence regarding the characteris-
tics and trends of maxillofacial injuries among adults in 
SSA?

Sub‑questions

(a)  What is the burden of maxillofacial injury in SSA, 
with estimations of the prevalence, incidence, and 
mortality?

(b)  What risk factors are associated with maxillofacial 
injury in SSA?

(c)  What are the estimated costs associated with max-
illofacial injuries in SSA?

Step 2: Search strategy
A literature search was conducted from June to August 
2022, on studies published in English. It identified the 
epidemiology of MI and the associated costs among 
adults aged 18 years and above in SSA. The authors, 
with the assistance of the Institution (UKZN) librar-
ian performed an electronic literature search without 
a date limit, using the following databases: Scopus, 
Medline, PubMed, Science Direct, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), and 
Health Source: Nursing/Academic Edition. Further-
more, the authors searched grey literature from insti-
tutional repositories, government, and international 
organizations’ reports, such as the WHO, and from uni-
versity dissertations and theses. To ensure comprehen-
sive coverage and accuracy, searches were undertaken 
using Medical Subject Headings (MeSH) or subject 
headings search terms that relate to key concepts, as 
well as Boolean search terms “AND” and “OR.” The 
keyword terms used for the literature search included 
maxillofacial trauma, maxillofacial injury, facial 
trauma, facial injury, facial bone trauma, facial bone 
injury, facial lacerations, mandibular fracture, man-
dibular trauma, mandibular injury, maxillary fracture, 
maxillary injury, nasal fracture, nasal injury, orbital 
fracture, orbital injury, epidemiology, prevalence, inci-
dence, risk factors, disability, mortality, burden, comor-
bidities, associated costs, and countries in sub-Saharan 
Africa. Furthermore, relevant articles were obtained 
from the reference list of the included articles (snow-
ball approach). The details of the strategy employed for 
the literature search are presented in Additional File 2 
[DATA BASE- Search].

Table 1 PCC framework for defining the eligibility of the studies 
for the principal research question

Population Adults, 18 Years and above 
with Maxillofacial Injury

Concept Maxillofacial injury

Context Countries in sub-Saharan Africa
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Step 3: Study selection
Literature selection was based on the inclusion and 
exclusion criteria, which were developed by the principal 
investigator and screened by the other members of the 
research team.

Inclusion criteria
All full-text studies conducted in SSA among the adult 

population aged 18 years and above that presented evi-
dence on any of the following criteria were eligible and 
considered:

• The incidence of Maxillofacial injury
• The Prevalence of Maxillofacial injury
• Distribution of maxillofacial injury
• Aetiology/risk factors of Maxillofacial injury
• The comorbidities associated the maxillofacial injury.
• Financial burden of Maxillofacial injury

Exclusion criteria were:

• Evident articles involving individuals under the age of 
18 years.

• Review studies
• Studies conducted outside the setting of SSA.
• Clinical trials and intervention-based studies
• Studies conducted in languages other than English 

and those that did not have an English version.
• Studies that lack a clear definition of maxillofacial 

injury.

The screening process for articles was carried out in 
three stages: title, abstract, and full article screening. The 
compilation of relevant articles and deduplication of arti-
cles was achieved by employing the Endnote reference 
manager. Two reviewers were responsible for title and 
abstract screening to minimize the risk of selection bias. 
Full article screening was performed by two independ-
ent reviewers, and the attention of a third reviewer was 
sought for adjudication when there was a disagreement 
of opinion between the two reviewers. The full texts of 
potential articles were reviewed and evaluated against 
eligibility criteria.

Step 4: Charting data
Using Google Form (Additional File 3 [Extraction form]), 
the first author developed a data charting (extraction) 
form iteratively. The feedback obtained from the two 
pilot studies involving the data extraction form played 
a crucial role in ensuring its accuracy and facilitating 
the necessary adjustments made by the research team. 
The details captured were: (i) author and date of publi-
cation, (ii) study setting, (iii) publication type, (iv) study 
design (sample size), (v) peak age range, (vi) aetiology/

mechanism of injury, (vii) affected tissues (soft and hard), 
(viii) cost, and (ix) other relevant findings.

Step 5: Collating, summarizing, and reporting results
The review’s primary outcome was the aetiology/mecha-
nism of MI, peak age range of incidence, affected facial 
tissues (soft and hard), participant sex distribution, and 
financial impact. One reviewer (A.A) documented study 
details that include country of study, publication year, 
peak age range of incidence, sex, injury aetiology, mortal-
ity, and financial impact. No authors have been contacted 
to obtain any additional data. Post-literature review, 
weighted percentages were calculated for sex distribu-
tion, the peak age range of incidence, aetiology/mecha-
nism of injury, and the distribution of affected tissues 
(hard and soft). The financial implications were presented 
within a range.

Quality assessment
The strength of the included studies was determined by 
the Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) statement (Elm et  al. 2014). 
Considering our included observational studies, the 
STROBE tool proved appropriate for ensuring quality, 
credibility, and comprehensive and transparent reporting 
in our review. Two independent reviewers conducted all 
assessments. The STROBE checklist comprised 22 items, 
distributed as one for the abstract, two for the introduc-
tion, nine for the methods, five for the results, four for 
the discussion, and one for funding. Disagreements were 
resolved through consensus.

Results
An electronic search identified 8246 articles. After 
title screening, 7981 and 27 articles were excluded due 
to irrelevance and duplicate publication, respectively. 
Two hundred and thirty-eight articles were screened 
for abstracts, and 38 articles were eventually retrieved. 
Thirty (30) studies met the inclusion criteria and were 
included in the scoping review. The details of the selec-
tion process are presented in the flowchart in Figure 1.

A narrative approach was adopted to report the find-
ings of the scoping review. This approach was primarily 
owing to the heterogeneity of the methodologies adopted 
in the included studies. Most studies lacked uniform-
ity in the assessment and measurement of variables. 
Among these variables is the age bracket of peak inci-
dence, which differs from one author to another. Some 
studies employed the mean age (Famurewa et  al. 2021; 
Stanford-Moore et  al. 2022; Tekin and Ali 2021), oth-
ers used the age bracket (Agbara et al. 2021; Pillay et al. 
2018; Akhiwu et al. 2015; Tugaineyo 2011; Tsakiris et al. 
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2002; Obimakinde et al. 2018; Agbor et al. 2014; Moga-
jane and Mabongo 2018; Kuye and Olufemi 2022; Chalya 
et al. 2011; Mpiima et al. 2018; Oginni et al. 2016; Sohal 
et al. 2019; Obimakinde et al. 2017; Krishnan et al. 2017; 
Bernard et al. 2012; Kiprop 2019; Nyameino et al. 2018; 
Moshy et  al. 2020; Nwashindi et  al. 2015; Kileo 2012; 
Stanslaus 2017; Majambo et  al. 2013; Udeabor et  al. 
2012; Kamulegeya et  al. 2009), and others adopted the 
combination of the two (Agbara et  al. 2018; Teshome 
et al. 2017). Likewise, one of the included study authors 
restricted the findings to soft tissues (Bernard et al. 2012), 
some to hard tissues (Akhiwu et al. 2015; Famurewa et al. 

2021; Tsakiris et al. 2002; Obimakinde et al. 2018; Moga-
jane and Mabongo 2018; Kuye and Olufemi 2022; Mpiima 
et al. 2018; Oginni et al. 2016;  Obimakinde et al. 2017; 
Krishnan et  al. 2017; Kiprop 2019; Moshy et  al. 2020; 
Nwashindi et  al. 2015; Kamulegeya et  al. 2009), while 
others adopted a combination of soft and hard tissues 
(Agbara et  al. 2021; Pillay et  al. 2018; Stanford-Moore 
et  al. 2022; Tekin and Ali 2021; Tugaineyo 2011; Agbor 
et al. 2014; Chalya et al. 2011; Sohal et al. 2019; Nyameino 
et  al. 2018; Kileo 2012; Stanslaus 2017; Majambo et  al. 
2013; Udeabor et  al. 2012; Agbara et  al. 2018; Teshome 
et  al. 2017). Some studies were limited to the mandible 

Records identified from:
Databases (N= 8238).
EBSCOhost (n= 3406)
Scopus (n = 2369)
PubMed (n= 1996)
Google Scholar (n= 209)
ScienceDirect (n=202)
Medline (n= 56)
Other sources (n = 8)
Total records identified = 
8238 + 8 = 8246

Records removed before the screening:
Total removed (N=8008)

Duplicate records removed (n = 27)
Records removed following 
database title screening (n = 7981)

Records screened for abstract.
(n = 238)

Records excluded. 
(n = 200)

Reports sought for retrieval.
(n = 38)

Reports not retrieved (n = 6)
No evidence of study being carried 

out in SSA (n=5)
Evidence on fatal head injury & not 

maxillofacial injury (n=1).

Reports assessed for eligibility.
(n = 32) Reports excluded (n = 2):

No full PDF file and assistance 
from UKZN Librarian abortive.
No response from the Author

Studies included in the review.
(n = 30)
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Figure 1 PRISMA 2020 flow diagram for articles screening and selection
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(Akhiwu et al. 2015; Famurewa et al. 2021; Mpiima et al. 
2018; Moshy et  al. 2020; Stanslaus 2017), some to the 
hard tissue of the middle third of the face (Krishnan et al. 
2017; Udeabor et al. 2012), and some to generalized facial 
bones (Agbara et  al. 2021; Pillay et  al. 2018; Stanford-
Moore et al. 2022; Tekin and Ali 2021; Tugaineyo 2011; 
Tsakiris et al. 2002; Obimakinde et al. 2018; Agbor et al. 
2014; Mogajane and Mabongo 2018; Kuye and Olufemi 
2022; Chalya et al. 2011; Oginni et al. 2016; Sohal et al. 
2019;  Obimakinde et  al. 2017; Kiprop 2019; Nyameino 
et al. 2018; Nwashindi et al. 2015; Kileo 2012; Majambo 
et  al. 2013; Kamulegeya et  al. 2009; Agbara et  al. 2018; 
Teshome et al. 2017). In contrast, the financial obligation 
required in the management was limited to mandibular 
fracture treatment (Akhiwu et al. 2015; Famurewa et al. 
2021; Agbor et al. 2014).

The reviewed 30 articles (full text) comprised 16 cross-
sectional studies (Akhiwu et al. 2015; Tekin and Ali 2021; 
Agbor et al. 2014; Mogajane and Mabongo 2018; Chalya 
et al. 2011; Mpiima et al. 2018; Sohal et al. 2019; Bernard 
et al. 2012; Nyameino et al. 2018; Moshy et al. 2020; Kileo 
2012; Stanslaus 2017; Majambo et al. 2013; Udeabor et al. 
2012; Kamulegeya et al. 2009; Agbara et al. 2018), 12 ret-
rospective studies (Agbara et al. 2021; Pillay et al. 2018; 
Famurewa et  al. 2021; Tugaineyo 2011; Tsakiris et  al. 
2002; Obimakinde et  al. 2018; Oginni et  al. 2016; Obi-
makinde et  al. 2017; Krishnan et  al. 2017; Kiprop 2019; 
Nwashindi et  al. 2015; Teshome et  al. 2017), and two 
cohort studies (Stanford-Moore et  al. 2022; Kuye and 
Olufemi 2022). The findings were sectioned under the 
following themes: distribution and the characteristics of 
included studies, sex distribution of the participants, the 
peak age range of incidence, aetiological factors, soft tis-
sue affected, pattern of fracture, burden of disease, and 
financial burden.

Distribution and the characteristics of included studies
A significant part of the included studies were conducted 
in Nigeria with ten articles (33.3%) (Agbara et  al. 2021; 
Akhiwu et  al. 2015; Famurewa et  al. 2021; Obimakinde 
et  al. 2018; Kuye and Olufemi 2022; Oginni et  al. 2016;  
Obimakinde et al. 2017; Nwashindi et al. 2015; Udeabor 
et al. 2012; Agbara et al. 2018), followed by Tanzania with 
five articles (16.7%) (Chalya et al. 2011; Sohal et al. 2019; 
Moshy et  al. 2020; Kileo 2012; Stanslaus 2017). Kenya 
was with four articles (13.3%) (Tugaineyo 2011; Bernard 
et  al. 2012; Kiprop 2019; Nyameino et  al. 2018), while 
South Africa (Pillay et al. 2018; Tsakiris et al. 2002; Moga-
jane and Mabongo 2018) and Uganda (Mpiima et  al. 
2018; Krishnan et al. 2017; Kamulegeya et al. 2009) were 
of three articles each (10.0%). Rwanda had two articles 
(6.7%) (Stanford-Moore et al. 2022; Majambo et al. 2013), 
whereas Somalia (Tekin and Ali 2021), Cameroon (Agbor 

et al. 2014), and Ethiopia (Teshome et al. 2017) had one 
article each (3.3%) (Table 2).

Twenty (66.7%) of the included articles focused on 
facial injury in general (Pillay et al. 2018; Stanford-Moore 
et  al. 2022; Tekin and Ali 2021; Tugaineyo 2011; Tsa-
kiris et  al. 2002; Obimakinde et  al. 2018; Mogajane and 
Mabongo 2018; Kuye and Olufemi 2022; Chalya et  al. 
2011; Oginni et al. 2016; Sohal et al. 2019;  Obimakinde 
et  al. 2017; Krishnan et  al. 2017; Nyameino et  al. 2018; 
Nwashindi et al. 2015; Kileo 2012; Majambo et al. 2013; 
Kamulegeya et al. 2009; Agbara et al. 2018; Teshome et al. 
2017), whereas five (16.7%) specifically explored man-
dibular fractures (Agbara et al. 2021; Mpiima et al. 2018; 
Kiprop 2019; Moshy et  al. 2020; Stanslaus 2017). Three 
(10.0%) articles (Akhiwu et  al. 2015; Famurewa et  al. 
2021; Agbor et al. 2014) were on the cost of management, 
one (3.3%) article was on soft tissue injury of the face 
(Bernard et  al. 2012), and one (3.3%) article was on the 
middle third of the face (Udeabor et al. 2012). The find-
ings of these studies are summarized in Tables 2 and 3. 
The STROBE checklist was used to determine the pub-
lication strength of the included articles. The average 
STROBE score for the included studies was 17.6 (Addi-
tional File 4 [STROBE Score for included studies]), signi-
fying the quality, transparency, and completeness of the 
included studies.

The sex distribution of participants
A total of 7317 participants were included, and of nota-
ble significance was that males were more affected than 
females. The male population was 5802 (79.3%), and 1515 
women (20.7%) had a male-to-female ratio of 3.8:1. This 
scoping review revealed that sex significantly predicts 
maxillofacial injury among adults in SSA. Although the 
male-to-female ratio differs from one study to another, 
the included studies from East Africa accounted for the 
highest male-to-female ratio at 37.7:1 (Sohal et al. 2019) 
and 17:1 (Stanford-Moore et  al. 2022), as indicated in 
Table 2. In contrast, studies from West Africa (Cameroon 
and Nigeria) recorded the lowest male-to-female dispar-
ity at 1.8:1 (Agbor et al. 2014) and 2:1 (Nwashindi et al. 
2015), respectively, while the study in South Africa regis-
tered a ratio of 4.5:1 (Mogajane and Mabongo 2018).

The peak age range of incidence
The peak age range of incidence for the included stud-
ies was between 18 and 40 years of age. However, this 
parameter varied from one author to another, and the 
most common incidence was between the age ranges of 
21–30 years (Akhiwu et al. 2015; Tugaineyo 2011; Agbor 
et al. 2014; Chalya et al. 2011; Mpiima et al. 2018; Oginni 
et al. 2016; Nyameino et al. 2018; Kileo 2012; Kamulegeya 
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Table 2. Authors’ names, STROBE score, location of study, gender distribution, and aetiology of injury

Author and date STROBE Score Country of study Male/female ratio The major cause of 
injury (%)

2nd major cause of 
injury

Interpersonal 
violence (%)

Agbara et al. (2018) 20 Nigeria 5.2:1 Road traffic crashes 
(86.5%). Vehicular 
crashes = 55%, Motor-
cycle crashes = 44.6%

Assault (5.3%) N/A

Agbara et al. (2021) 20 Nigeria 8.8:1 Road traffic-related 
accident (74.2), 50.9% 
of this = motorcycle

Assault (N/A) N/A

Agbor et al. (2014) 17 Cameroon 1.8:1 Only commercial 
motorcycle accident

Not specified N/A

Akhiwu et al. (2015) 13 Nigeria 3.2:1 RTC only. Motorcycle 
related (54). Motor 
vehicle related (38)

Not specified N/A

Bernard et al. (2012) 16 Kenya 3.3:1 Motor vehicle accidents 
(44.6)

Interpersonal violence 
(39.1)

39.1

Chalya et al. (2011) 15 Tanzania 2.7:1 Road Traffic Crash (57.1) Assault (16.2) 16.8

Kiprop (2019) 21 Kenya 7.2:1 Interpersonal Violence 
(42.5)

Road Traffic Collision 
(40.1)

42.5

Famurewa et al. 2021 18 Nigeria 7.3:1 Road Traffic Collision 
(83). Bike = 40%

Assault (12) 12

Kamulegeya et al. 
(2009)

19 Uganda 7.7:1 Road traffic collision: 
(56.06%)

Assault (34.84%) N/A

Kileo (2012) 20 Tanzania 8.8:1 Road Traffic Accident 
(64.2). Motorcycle = 
53.4%

Assault (19) N/A

Krishnan et al. (2017) 18 Uganda 12:1 Road Traffic Accident 
(49.1)

Assault (N/A) N/A

Kuye and Olufemi 
(2022)

19 Nigeria 3:1 RTA (66). (Motor bike= 
41), Vehicle accident 
(= 25)

Assault (20) N/A

Majambo et al. (2013) 17 Rwanda 2.2:1 Road Traffic accident 
(59.9). Motorcycle = 
24.7, motor vehicle = 
20.9

Fall (17.6) Assault (7.7)

Mogajane et al. (2018) 17 South Africa 4.5:1 Assault (60.3) Motor vehicle accident 
(17.5)

N/A

Moshy et al. (2020) 17 Tanzania 10:1 Motorcycle crash (100) N/A N/A

Mpiima et al. (2018) 18 Uganda 7.7:1 Road traffic accident 
(58)

Assault (38) N/A

Nwashindi et al. (2015) 16 Nigeria 2:1 Road Traffic Accident 
(80)

Fall (9%) Assault (6)

Nyameino et al. (2018) 16 Kenya 5:1 Road Traffic Accident 
(motorcycling)

N/A N/A

Obimakinde et al. 
(2017)

18 Nigeria 3.4:1 Road traffic collision 
(78.5). Motorcycle = 
54.5

Assault (19.7) N/A

Obimakinde et al. 
(2018)

19 Nigeria 4:1 Motorcycle collision 
(100)

N/A N/A

Oginni et al. (2016) 19 Nigeria 4.4:1 Road Traffic crashes 
(86.1%). Motorcycle 
crashes (67.5%)

Fall (N/A) N/A

Teshome et al. (2017) 20 Ethiopia 4.02:1 Interpersonal violence 
(75.8)

Road traffic collision 
(21.5%)

N/A

Tsakiris et al. (2002) 17 South Africa M>F, no specifics A gunshot wound (100) N/A N/A

Stanslaus (2017) 16 Tanzania 6.7:1 Motorcycle accident 
(100)

N/A N/A

Pillay et al. (2018) 15 South Africa 2.6:1 Interpersonal violence 
(55%)

Road Traffic Accidents 
(16%)

N/A
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et  al. 2009; Teshome et  al. 2017; Shah et  al. 2014), rep-
resenting 40.7% of the studies included in the review. 
Another peak of incidence age range employed by the 
authors was 20–29 years (Tsakiris et  al. 2002; Obimak-
inde et al. 2018; Kiprop 2019; Udeabor et al. 2012; Agbara 
et  al. 2018), representing 18.5% of the included articles. 
However, this information was unavailable in three stud-
ies (Table 3).

Aetiological factors
The study identified various causes of MI as; RTC 
(Agbara et  al. 2021; Agbor et  al. 2014; Moshy et  al. 
2020), Assault (Tsakiris et  al. 2002; Mogajane and 
Mabongo 2018; Mpiima et  al. 2018), IPV (Pillay 
et  al. 2018; Kiprop 2019), sport (Tekin and Ali 2021; 
Nwashindi et al. 2015), fall (Majambo et al. 2013), and 
domestic violence (Majambo et al. 2013), as evident in 
Table 2. The weighted percentage of RTC in the review 
accounted for 60.2% of the major causes of MI; how-
ever, motorcycle collisions constituted approximately 
59.4% of the total RTC. The second most common 
cause of MI was assault/interpersonal violence (28.5 
%). In contrast, studies from South Africa have identi-
fied IPV/Assault (Pillay et al. 2018; Tsakiris et al. 2002; 
Mogajane and Mabongo 2018) as the Major cause of 
MI at 55% (Pillay et  al. 2018) and 60.3% (Mogajane 
and Mabongo 2018). The same observation was made 
in a study of the conflict-torn region (Tekin and Ali 
2021). A significant number of studies have reported 
that the occurrence of MI is higher at night (Mogajane 
and Mabongo 2018; Chalya et  al. 2011; Mpiima et  al. 
2018; Kiprop 2019; Nyameino et al. 2018; Moshy et al. 
2020; Stanslaus 2017) and in urban residences (Agbor 

et al. 2014; Mpiima et al. 2018; Sohal et al. 2019; Kiprop 
2019; Kileo 2012). Furthermore, the influence of alco-
hol and substance use were major contributing factors 
to MI (Stanford-Moore et  al. 2022; Chalya et  al. 2011; 
Mpiima et  al. 2018; Sohal et  al. 2019; Bernard et  al. 
2012; Kiprop 2019; Nyameino et al. 2018; Moshy et al. 
2020; Teshome et al. 2017).

Distribution of affected tissues
Sixteen studies (53.3%) of the included publications 
reported soft tissue injury (STI) of the maxillofacial area 
(Agbara et  al. 2021; Pillay et  al. 2018; Stanford-Moore 
et  al. 2022; Tekin and Ali 2021; Tugaineyo 2011; Agbor 
et al. 2014; Chalya et al. 2011; Sohal et al. 2019; Bernard 
et  al. 2012; Nyameino et  al. 2018; Kileo 2012; Stanslaus 
2017; Majambo et al. 2013; Udeabor et al. 2012; Agbara 
et al. 2018; Teshome et al. 2017), as indicated in Table 3. 
Facial soft injuries were reported by approximately 80% 
of the participants. However, a limited number of stud-
ies have reported the specific site (Agbara et  al. 2021; 
Sohal et  al. 2019; Nyameino et  al. 2018; Majambo et  al. 
2013; Udeabor et  al. 2012) and type of STI (Pillay et  al. 
2018; Tekin and Ali 2021; Kileo 2012; Udeabor et al. 2012; 
Teshome et  al. 2017). The most common sites reported 
were the lips (Agbara et al. 2021; Nyameino et al. 2018; 
Majambo et al. 2013) and the frontal (Agbara et al. 2021; 
Agbara et al. 2018), while the orbit and cheek (Sohal et al. 
2019) were reported in only one journal each. The most 
common STIs are lacerations (Pillay et  al. 2018; Tekin 
and Ali 2021; Kileo 2012; Teshome et al. 2017) and abra-
sions (Udeabor et al. 2012; Teshome et al. 2017).

The review revealed that the mandible was the most 
frequently involved hard tissue (bone) in MI (Table  3), 

Table 2. (continued)

Author and date STROBE Score Country of study Male/female ratio The major cause of 
injury (%)

2nd major cause of 
injury

Interpersonal 
violence (%)

Sohal et al. (2019) 18 Tanzania 37.7:1 RTA (Motorcycle) N/A N/A

Stanford-Moore et al. 
(2022)

14 Rwanda 16.9:1 Road Traffic Accident 
(40.71). Motorcycle = 
33.3

Assault (29.6) N/A

Tekin and Ali 2021 20 Somalia 5:1 Interpersonal 
violence (71.2), 
of which the major-
ity was an explosion 
(24.4%) and assault 
(24.4%)

Sports accident (15.6%) 71.2

Tugaineyo (2011) 20 Kenya 4.6:1 Road Traffic injury (61), 
motorcycle acci-
dent =31% followed 
by Motor vehicle 
accident = 22%

Interpersonal violence 
(27.6)

27.6

Udeabor et al. (2012) 15 Nigeria 5.3:1 Road traffic accident 
(91.1), Motorcycle = 
45.5%

Assault (4%) N/A
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with an average weight of 56.6%. The middle third of the 
face (midface) was 27.8%. Commonly identified fracture 
sites in the mandible include the body (Obimakinde et al. 
2018;  Obimakinde et  al. 2017; Kiprop 2019; Nyameino 
et al. 2018), symphysis (Pillay et al. 2018; Nwashindi et al. 
2015), and parasymphyseal (Pillay et al. 2018; Nyameino 
et  al. 2018; Nwashindi et  al. 2015) regions. The identi-
fied regions on the midface are the maxilla (Tsakiris et al. 
2002; Obimakinde et  al. 2018; Agbor et  al. 2014;  Obi-
makinde et  al. 2017; Krishnan et  al. 2017; Kiprop 2019; 
Nyameino et  al. 2018), zygoma (Agbara et  al. 2021; Pil-
lay et al. 2018; Stanford-Moore et al. 2022; Obimakinde 
et  al. 2018; Kuye and Olufemi 2022; Sohal et  al. 2019; 
Nwashindi et  al. 2015), and nasal bone (Tekin and Ali 
2021; Chalya et  al. 2011). Frontal (Krishnan et  al. 2017) 
and orbital (Nyameino et  al. 2018) bones were identi-
fied in the upper third of the face. Two studies, Rwanda 
(Majambo et  al. 2013) and Nairobi (Tugaineyo 2011), 
identified the involvement of dentoalveolar fractures at 
59.3% and 24%, respectively.

Burden of disease
The measures of morbidity frequency reported were the 
incidence and prevalence, and these were explored by 
four studies from the included articles (Pillay et al. 2018; 
Bernard et al. 2012; Majambo et al. 2013; Udeabor et al. 
2012). The incidence rate of maxillofacial injury in a 
study from Kenya was 32.7% for the four-month period 
from September to December 2009 (Bernard et al. 2012). 
However, the annual incidence rate reported in a study 
conducted in Nigeria was 6.1% in 2008 (Udeabor et  al. 
2012). The prevalence of oral and maxillofacial injuries 
recorded among patients in Kigali Teaching Hospital 
was 16% as of June 2011 (Majambo et al. 2013), whereas 
that recorded among attending patients at the hospital 
in the Eastern Cape was 2.89% as of March 2016 (Pil-
lay et  al. 2018). The review further revealed that head 
and long bone injuries were the most associated injuries 
sustained with MI (Tugaineyo 2011; Obimakinde et  al. 
2018; Chalya et al. 2011; Oginni et al. 2016;  Obimakinde 
et al. 2017; Bernard et al. 2012; Kiprop 2019; Kamulegeya 
et al. 2009; Agbara et al. 2018; Teshome et al. 2017). The 
associated head injury resulted in an altered level of con-
sciousness with a Glasgow coma scale (GCS) score of 15 
and below (Chalya et al. 2011; Oginni et al. 2016;  Obi-
makinde et al. 2017; Agbara et al. 2018). The injury sever-
ity scale (ISS) was recorded in only one article (Chalya 
et al. 2011), where 37.5% of the patients had an ISS of ≥ 
16. Two studies reported mortality due to maxillofacial 
injury (Tsakiris et  al. 2002; Chalya et  al. 2011). A study 
from the Accident and Emergency Department in Tanza-
nian Hospital reported a mortality rate of 11.7% among 

patients admitted between November 2008 and October 
2009 (Chalya et  al. 2011). Furthermore, another study 
from three academic hospitals in South Africa reported 
a significant association between abnormal airway status 
and the death of admitted patients after gunshot wounds 
(Tsakiris et al. 2002).

Financial burden
Three articles (Akhiwu et al. 2015; Famurewa et al. 2021; 
Agbor et  al. 2014), representing 11.1% of the included 
publications, reported the costs of managing MI. Stud-
ies from Kano (Akhiwu et al. 2015) and Ile-Ife (Famurewa 
et  al. 2021) in Nigeria reported on the management of 
mandibular fractures, whereas those from Cameroon 
(Agbor et  al. 2014) were on dentofacial fractures. The 
cost of management ranged from $200–$468.6. Most of 
the payment was made out of the patient’s pocket and 
was perceived to be expensive (Agbor et al. 2014).

Discussion
The findings in this review reported varied evidence 
regarding the epidemiology and financial burden of MI 
in SSA. The knowledge gained from this review is crucial 
for preventing injury, with special attention to the facial 
region. It helps in developing targeted preventive meas-
ures, improving trauma-care protocols and allocating 
appropriate resources for the management and treatment 
of MI. The information acquired is critical for informing 
health strategies that are significant to policies and inter-
ventional efforts.

The review revealed that sex significantly predicted MI 
among adults in SSA. Similarly, studies have corrobo-
rated that male has a strong preponderance for MI (Jun-
car et al. 2021; Abosadegh and Rahman 2018; Alqahtani 
et  al. 2020; Khan et  al. 2022; Abhinav et  al. 2019). The 
higher proportion of males has been ascribed to their 
direct involvement in social, economic, and cultural 
activities, resulting in them being more susceptible to 
traffic accidents, violence, and sports accidents (Abo-
sadegh and Rahman 2018; Marsicano et al. 2019). In con-
trast, a multicentre study conducted in Europe on the 
elderly (Brucoli et al. 2020) revealed a higher female rep-
resentation. Though, this was attributable to the higher 
female life expectancy in most European countries from 
2001 to 2016. Furthermore, studies indicate that victims 
of domestic violence, often held back by financial or emo-
tional ties, go unreported, making it a challenge to iden-
tify victims, thereby distorting the actual male-to-female 
ratios (Mayrink et  al. 2020; Costa et  al. 2014; Nóbrega 
et al. 2017). In this review, the observed wide difference 
in male-to-female ratios between East and West African 
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studies may be due to cultural and social factors. In Tan-
zania, women rarely ride motorcycles and encourage 
cautious driving, which leads to a safer riding style (Sohal 
et al. 2019). Our findings further revealed that the peak 
age range of incidence is between 18 and 40 years, which 
is consistent with several studies (Saperi et al. 2017; Jun-
car et al. 2021; Manodh et al. 2016; Xiao-Dong et al. 2020; 
Conceição et al. 2018). Studies have revealed that people 
within this age range are more physically, professionally, 
and socially active (Juncar et al. 2021; Țenț et al. 2019), 
which may result in the practice of dangerous exercises, 
sports, carelessly driving motor vehicles, and engag-
ing in outdoor activities that predispose them to trauma 
(Abosadegh and Rahman 2018; Al-Bokhamseen and Al-
Bodbaij 2019; Abosadegh et al. 2017). Consequently, gen-
der-specific prevention strategies targeting this age group 
may be effective in ameliorating the burden of MI.

The review provides valuable insights into the causes, 
distribution, and characteristics of (MI). Road traffic col-
lisions (RTC) emerged as the primary cause, which is 
consistent with studies conducted in LMICs (Khan et al. 
2022; Abhinav et  al. 2019) and upper-medium-income 
countries (UMICs) (Ribeiro et al. 2016; Abosadegh et al. 
2017). This review highlights that MI from road traffic 
collisions can be more frequent in areas with poor traf-
fic laws, high congestion, reckless driving, and driver 
negligence. Motorcycle collisions account for a substan-
tial proportion of RTC-related injuries in the East and 
West African countries, where motorcycles are used for 
commercial purposes. In line with this, studies have now 
identified motorcycle crashes as a significant threat to the 
heads, limbs, and lives of vulnerable road users` in devel-
oping countries (Boonkasem et  al. 2015; Adeleye et  al. 
2019). Alcohol/illicit drug use, poor knowledge of traffic 
regulations, more than one “pillion” rider, lack of rider 
license, non-observance of traffic regulations, and non-
use of helmets have been associated with motorcycle col-
lisions. Interestingly, the occurrence of MI was found to 
be more prevalent at night and among urban residents, 
suggesting potential risk factors associated with these 
contexts. Soft tissue injuries, particularly to the lips, 
were prevalent among the participants, while the mandi-
ble was the most fractured hard tissue, followed by the 
midface region involving the maxilla, zygoma, and nasal 
bones. Research indicates that the mandible is prone to 
fractures due to its prominence, mobility, and suscepti-
bility to violence. Despite its strength, it has weak points, 
rendering it more fracture-prone than midfacial bones 
(Mogajane and Mabongo 2018; Chalya et al. 2011; Kam-
ulegeya et al. 2009). The elevated occurrence of dentoal-
veolar fractures in Nairobi compared with Rwanda may 
result from the frequent use of motorcycles in Rwanda. 
The helmet protects most parts of the head but leaves 

the dentoalveolar region less protected. Our review 
found geographic variations in incidence/prevalence due 
to urbanization, socioeconomic status, culture, crime, 
period, and environment (Pillay et al. 2018; Bernard et al. 
2012; Majambo et  al. 2013; Udeabor et  al. 2012). How-
ever, the high incidence of MI observed in the Kenyan 
study (Bernard et al. 2012) may be attributed to the data 
collection period. Studies have revealed that RTCs tend 
to increase during the festive period because of height-
ened economic activity and potentially greater alcohol 
consumption (Agbor et al. 2014; Lerdsuwansri 2022). The 
measures of morbidity frequency in this study were con-
siderable, further emphasizing the need for injury pre-
vention. This review emphasizes the association between 
MI and head injury, which is demonstrated by loss of 
consciousness. The GCS score, which defines the extent 
of impaired consciousness, was as low as 3 (Chalya et al. 
2011; Oginni et al. 2016;  Obimakinde et al. 2017) while 
the ISS, which measures the level of injury severity, was 
greater than 16. The GCS and ISS aligned with the study 
conducted in Qatar (Al-Hassani 2019) where the mean 
GCS and ISS were 11.6 and 17.6, respectively. However, 
adopting an appropriate helmet/gear (Obimakinde et al. 
2018;  Obimakinde et  al. 2017; Krishnan et  al. 2017; 
Moshy et  al. 2020), and following speed-limit regula-
tions (Moshy et al. 2020) significantly reduces head injury 
severity in commercial motorcyclists. Importantly, the 
involvement of compromised airways has been reported 
(Tsakiris et al. 2002; Stanslaus 2017), which may result in 
the death of the victim (Tsakiris et al. 2002; Chalya et al. 
2011).

Several studies have explored facial injury epidemiol-
ogy and management; however, cost information has 
frequently not been reported (Saperi et  al. 2017). The 
financial burden of managing facial injuries includes 
direct and indirect costs stemming from the rehabilita-
tion and restoration of aesthetic, physical, and functional 
damage (Conceição et al. 2018; Altiparmak et al. 2020). In 
this review, the direct cost was reported by two included 
studies (Famurewa et al. 2021; Agbor et al. 2014), while 
only one study (Akhiwu et  al. 2015) reported the cost 
of illness (direct and indirect costs due to days of lost 
productivity)) for the mandibular fractures. Our study 
found mandibular fracture management costs ranging 
from $200 to $468.6, notably lower than the US average 
hospital cost of $26,000 for closed reduction procedures 
(Nalliah et al. 2013). This cost disparity can be attributed 
to the higher US healthcare costs, resulting in the high 
cost of facial fracture management (Nalliah et al. 2013). 
In 2008, the total hospitalization charges for facial frac-
ture reduction in the USA amounted to $1.06 billion 
(Nalliah et  al. 2013). In contrast, the simpler healthcare 
system and the lower costs emanating from the use of 
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non-proprietary plating systems, and outpatient set-
tings with local anaesthesia (reducing operating room 
and general anaesthesia fees) result in a lower financial 
burden in SSA. (Famurewa et al. 2021). In Malaysia, gov-
ernment subsidies for public hospitals are substantial 
(Saperi et  al. 2017), as obtained in most SSA countries. 
A study in Nigeria found that treating mandibular frac-
tures accounted for 8.4% of the state’s healthcare budget, 
equivalent to 15.2% of the 2015 GDP per capita (Akhiwu 
et al. 2015). However, patients in SSA countries still per-
ceive expenses to be costly because of the lack of accessi-
ble Insurance and Social protection schemes. As a result, 
individuals and their families bear the financial burden 
(Out-of-pocket) (Famurewa et al. 2021; Sangowawa et al. 
2011), potentially leading to further impoverishment of 
injured victims (Famurewa et al. 2021; Agbor et al. 2014). 
Addressing these disparities and improving access to 
affordable healthcare and social protection could allevi-
ate the financial strain faced by victims and their families 
in SSA.

Strengths and limitations
To our knowledge, this is the first scoping review to map 
evidence on the epidemiology of MI and its financial 
burden in SSA. A comprehensive search strategy iden-
tified numerous relevant studies using various designs. 
The review followed PRISMA guidelines and employed 
STROBE for reporting strength. However, the limitation 
of the search being limited to English publications may 
have led to the omission of other relevant articles.

Conclusions
This review identified road traffic collisions and assaults 
as the primary causes of maxillofacial injury, with motor-
cycle collisions being prominent in areas where motor-
cycles are a major mode of transportation. Maxillofacial 
injury, when combined with a head injury, can be life-
threatening, necessitating continuous advocacy for pre-
ventive measures and strict traffic rule enforcement. 
Likewise, targeted male-focused programs on substance 
abuse, anger management, and conflict resolution can 
further reduce the incidence of facial fractures resulting 
from assaults. Additional research is required to assess 
the costs associated with managing and rehabilitating MI 
as there is limited literature on this aspect. This informa-
tion can inform resource allocation, policy development, 
advocacy efforts, and planning for injury prevention and 
management.
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