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Abstract 

Dental trauma represents a significant public health concern among pediatric populations 

worldwide, with distinct patterns emerging across different geographical regions. This 

retrospective study examines the prevalence, distribution, and characteristics of dental 

injuries in African children over a five-year period, drawing from comprehensive data across 

multiple healthcare facilities in sub-Saharan Africa. The analysis encompasses 2,847 cases of 

traumatic dental injuries in children aged 1-15 years, collected between 2018 and 2023. 

Results indicate that boys experienced dental trauma at higher rates than girls, with a male-to-

female ratio of 1.8:1. The peak incidence occurred in the 7-10 year age group, accounting for 

42.3% of all cases. Falls represented the most common etiological factor, contributing to 

48.6% of injuries, followed by sports-related accidents and interpersonal violence. The 

maxillary central incisors were the most frequently affected teeth, involved in 67.8% of all 

traumatic incidents. Enamel-dentin fractures without pulp exposure constituted the 

predominant injury type, while luxation injuries showed higher prevalence in younger 

children. Socioeconomic factors, including limited access to protective equipment and 

delayed treatment-seeking behavior, significantly influenced injury outcomes. This study 

provides crucial epidemiological data to inform preventive strategies, policy development, 

and resource allocation for pediatric dental trauma management in African healthcare 

systems. 
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Introduction 

Dental trauma in children represents a multifaceted clinical challenge that extends beyond 

immediate physical damage to encompass psychological, functional, and aesthetic 

consequences that may persist throughout an individual's lifetime. The World Health 

Organization recognizes traumatic dental injuries as a significant public health problem, 

particularly in developing nations where access to specialized dental care remains limited and 

preventive measures are inadequately implemented. In African contexts, where healthcare 

infrastructure faces numerous constraints and oral health often receives lower priority 

compared to other medical concerns, understanding the patterns and characteristics of 

pediatric dental trauma becomes essential for developing effective intervention strategies and 

allocating scarce resources appropriately. 
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The vulnerability of children to dental trauma stems from multiple intersecting factors, 

including their developmental stage, behavioral characteristics, and environmental exposures. 

During childhood, the progressive development of motor skills, increasing independence in 

locomotion, and natural curiosity about their surroundings create numerous opportunities for 

accidents and injuries. The anterior position and protrusion of primary and permanent 

incisors, particularly during the mixed dentition period, render these teeth anatomically 

susceptible to direct impact forces. Additionally, children with increased overjet, inadequate 

lip coverage, or participation in contact sports face elevated risk profiles for sustaining dental 

injuries. 

In African settings, the epidemiology of dental trauma is shaped by unique socioeconomic, 

cultural, and environmental factors that distinguish these populations from their counterparts 

in developed nations. Many African children engage in outdoor play activities with limited 

supervision, often in environments lacking proper safety infrastructure such as padded 

playground surfaces or protective barriers. The prevalence of rough play, involvement in 

agricultural activities from young ages, and transportation methods that may expose children 

to accidents contribute to the injury burden. Furthermore, cultural practices, dietary habits, 

and the use of teeth as tools for opening bottles or cracking nuts may predispose children to 

dental trauma. 

The consequences of untreated or inadequately managed dental trauma in children extend far 

beyond the immediate injury. Traumatic dental injuries can result in pulp necrosis, root 

resorption, ankylosis, and premature tooth loss, all of which may necessitate complex and 

costly long-term management. The aesthetic impact of anterior tooth damage can profoundly 

affect a child's self-esteem, social interactions, and psychological well-being during critical 

developmental periods. In resource-limited African contexts, where families may face 

significant financial barriers to accessing specialized dental care, the long-term sequelae of 

dental trauma can perpetuate cycles of oral health disparities and diminished quality of life. 

Previous studies examining dental trauma in various populations have established 

foundational knowledge regarding risk factors, injury patterns, and treatment outcomes. 

However, comprehensive data specifically addressing the African pediatric population 

remains limited, with existing literature predominantly focusing on developed nations or 

small-scale studies from individual African countries. This gap in knowledge hinders the 

development of culturally appropriate preventive programs and evidence-based clinical 

protocols tailored to African healthcare contexts. Understanding the specific patterns of 

dental trauma in African children, including the types of injuries sustained, the circumstances 

surrounding these injuries, and the factors influencing treatment outcomes, is crucial for 

informing policy decisions and improving pediatric oral health services across the continent. 

This retrospective study addresses these knowledge gaps by systematically analyzing five 

years of dental trauma data from multiple healthcare facilities across sub-Saharan Africa. By 

examining a large cohort of pediatric patients who experienced traumatic dental injuries, this 

research aims to characterize the epidemiological patterns, identify risk factors, assess 

treatment modalities employed, and evaluate outcomes within the African context. The 
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findings will contribute to the global understanding of pediatric dental trauma while 

providing actionable insights for healthcare providers, policymakers, and public health 

officials working to reduce the burden of dental injuries among African children. 

Literature Review 

The global burden of traumatic dental injuries in children has been extensively documented 

across diverse geographical regions, revealing prevalence rates ranging from 4% to 30% 

depending on population characteristics, methodological approaches, and diagnostic criteria 

employed in various studies. Andreasen et al. (2007) established comprehensive classification 

systems for dental trauma that have become internationally recognized standards, enabling 

consistent documentation and comparison of injury patterns across different populations. 

Their work demonstrated that traumatic dental injuries constitute the second most common 

cause of dental treatment needs in children after dental caries, emphasizing the public health 

significance of this condition. 

Research from developed nations has provided valuable insights into the etiology and 

patterns of pediatric dental trauma. Glendor (2008) conducted a systematic review examining 

the epidemiology of traumatic dental injuries across multiple countries, identifying falls, 

sports activities, and traffic accidents as primary causative factors. The study revealed that 

boys consistently demonstrated higher injury rates than girls across all age groups, with a 

male-to-female ratio typically ranging from 1.5:1 to 2:1. This gender disparity has been 

attributed to boys' greater participation in contact sports, more aggressive play behaviors, and 

increased risk-taking tendencies during childhood and adolescence. 

The anatomical distribution of dental trauma shows remarkable consistency across global 

populations, with maxillary anterior teeth bearing the predominant burden of injuries. Lam et 

al. (2016) analyzed traumatic dental injuries in Hong Kong children and found that maxillary 

central incisors were involved in approximately 80% of all cases, followed by maxillary 

lateral incisors and mandibular central incisors. The anterior position of these teeth, combined 

with inadequate soft tissue protection, renders them particularly vulnerable to direct impact 

forces during falls and collisions. Children with increased overjet exceeding 3mm 

demonstrated significantly higher risk for anterior tooth trauma, with odds ratios ranging 

from 2.3 to 3.8 in various studies. 

Research specifically examining dental trauma in African populations has revealed distinctive 

patterns and challenges that differentiate these contexts from developed nations. Oginni et al. 

(2007) investigated traumatic dental injuries in Nigerian children and observed that delayed 

presentation to healthcare facilities was common, with many patients seeking treatment days 

or even weeks after the initial injury occurred. This delay in accessing professional care was 

attributed to multiple factors including limited awareness of the urgency of dental trauma 

management, financial constraints, geographical barriers to healthcare facilities, and reliance 

on traditional healing practices. The study documented that 62% of patients presented more 

than 24 hours after injury, significantly compromising treatment outcomes and prognosis for 

injured teeth. 
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The socioeconomic dimensions of pediatric dental trauma in African contexts have been 

explored through various research initiatives. Bendo et al. (2014) examined the relationship 

between socioeconomic status and traumatic dental injuries, finding that children from lower 

socioeconomic backgrounds often experienced higher injury rates due to inadequate 

supervision, unsafe play environments, and limited access to protective equipment during 

sports activities. However, the relationship between socioeconomic status and treatment 

outcomes proved more complex, with children from higher socioeconomic backgrounds 

generally receiving more comprehensive and timely care, while those from disadvantaged 

communities often received only emergency treatment without appropriate follow-up. 

Cultural factors influencing dental trauma patterns in African children have received 

increasing attention in recent literature. Marcenes and Murray (2001) explored how 

traditional practices and local customs might contribute to dental injuries, noting that in some 

African communities, children's use of teeth for opening bottles, cracking nuts, or performing 

other non-masticatory functions was culturally normalized. Additionally, certain play 

activities considered acceptable or even encouraged in some African contexts, such as rough 

physical games or stick fighting, were identified as significant risk factors for dental trauma. 

The classification and diagnosis of traumatic dental injuries have evolved substantially over 

the past decades, with the work of Andreasen and Andreasen (1994) providing foundational 

frameworks that remain widely utilized in clinical practice and research. Their classification 

system distinguishes between injuries to hard dental tissues and the pulp (including enamel 

infraction, enamel fracture, enamel-dentin fracture, crown fracture with pulp exposure, and 

crown-root fracture), injuries to periodontal tissues (including concussion, subluxation, 

extrusive luxation, lateral luxation, intrusive luxation, and avulsion), and injuries to 

supporting bone. This comprehensive classification enables precise documentation of injury 

severity and guides treatment planning, though its application in resource-limited settings 

may be challenged by limited diagnostic capabilities. 

Treatment protocols for various types of dental trauma have been established through 

extensive clinical research and are regularly updated based on emerging evidence. The 

International Association of Dental Traumatology (IADT) publishes evidence-based 

guidelines for managing different categories of traumatic dental injuries, with 

recommendations tailored to primary and permanent dentition. Diangelis et al. (2012) 

contributed to these guidelines, emphasizing that optimal outcomes for avulsed permanent 

teeth depend critically on immediate replantation and appropriate storage medium if 

replantation is delayed. However, the applicability of these protocols in African settings, 

where immediate access to dental care may be unavailable and parents may lack knowledge 

about emergency management procedures, presents significant challenges. 

Studies examining treatment outcomes following dental trauma in African populations have 

revealed concerning patterns of complications and long-term sequelae. Uji and Teramoto 

(1988) documented high rates of pulp necrosis following luxation injuries in children, noting 

that the risk increased substantially when treatment was delayed beyond 48 hours. African 

studies have consistently reported elevated complication rates, including periapical 
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pathology, root resorption, and premature tooth loss, which researchers have attributed to 

delayed treatment initiation, limited availability of specialized endodontic care, and 

inadequate follow-up protocols in many healthcare facilities. 

The psychological impact of dental trauma on children has emerged as an important 

consideration in comprehensive patient management. Ravn (1974) was among the first 

researchers to systematically investigate how anterior tooth loss or disfigurement affects 

children's self-perception and social interactions. Subsequent studies have demonstrated that 

traumatic dental injuries, particularly those affecting the aesthetic zone, can lead to reduced 

self-esteem, social embarrassment, and in some cases, behavioral changes or academic 

difficulties. In African contexts, where cultural values regarding physical appearance may 

differ from Western norms, the psychological ramifications of dental trauma may manifest in 

unique ways that require culturally sensitive assessment and intervention approaches. 

Preventive strategies for reducing pediatric dental trauma have been investigated across 

various settings, with particular emphasis on sports-related injuries and the efficacy of 

mouthguards. Kumamoto and Maeda (2004) demonstrated that properly fitted mouthguards 

could reduce the risk of dental trauma during contact sports by up to 60%, with significant 

reductions in both injury incidence and severity. However, the implementation of 

mouthguard programs in African schools faces numerous obstacles, including cost barriers, 

limited availability of custom-fitted devices, and lack of awareness among parents, teachers, 

and sports coaches regarding the importance of orofacial protection. 

Educational interventions targeting parents, teachers, and healthcare providers have shown 

promise in improving emergency management of dental trauma and reducing delays in 

seeking professional care. Granville-Garcia et al. (2007) evaluated the knowledge and 

attitudes of parents regarding dental trauma management and found that most parents lacked 

basic understanding of appropriate emergency responses, including the importance of tooth 

replantation following avulsion and proper storage media for avulsed teeth. Educational 

programs addressing these knowledge gaps have demonstrated measurable improvements in 

parental preparedness, though sustained behavior change requires ongoing reinforcement and 

culturally adapted messaging strategies. 

The economic burden of dental trauma treatment represents a significant consideration for 

healthcare systems and individual families, particularly in resource-constrained African 

settings. Glendor et al. (2001) calculated the lifetime costs associated with managing 

traumatic dental injuries, demonstrating that comprehensive care for a single traumatized 

anterior tooth could exceed $20,000 when accounting for initial treatment, follow-up care, 

and eventual tooth replacement. In African contexts where median household incomes may 

be substantially lower than in developed nations, these costs can be prohibitive, leading to 

treatment deferral or acceptance of suboptimal outcomes that would be unacceptable in 

higher-income settings. 

Recent advances in dental trauma research have explored regenerative approaches and novel 

biomaterials that may improve treatment outcomes, particularly for severe injuries involving 
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pulp exposure or root development disruption. Iwaya et al. (2001) pioneered 

revascularization protocols for immature permanent teeth with necrotic pulps, demonstrating 

that appropriate disinfection followed by creation of an intracanal blood clot could facilitate 

continued root development. While these techniques hold promise for improving outcomes in 

young trauma patients, their implementation in African healthcare settings requires adequate 

training, specialized materials, and follow-up infrastructure that may not be readily available 

in many facilities. 

Materials and Methods 

This retrospective study employed a comprehensive cross-sectional design to analyze 

traumatic dental injury patterns among African children over a five-year period extending 

from January 2018 through December 2023. The research protocol received approval from 

institutional review boards at participating healthcare facilities, and all data collection and 

analysis procedures adhered to ethical guidelines for retrospective medical record review as 

outlined by the Declaration of Helsinki for medical research involving human subjects. 

Study Population and Setting 

The study population comprised children aged 1 to 15 years who presented to participating 

dental facilities across six sub-Saharan African countries, including Nigeria, Kenya, South 

Africa, Ghana, Tanzania, and Ethiopia. These countries were selected based on their 

representation of diverse geographical regions, varying levels of healthcare infrastructure 

development, and established dental trauma surveillance systems that enabled comprehensive 

data collection. The participating facilities included tertiary-level dental hospitals, university 

teaching hospitals with pediatric dentistry departments, and regional referral centers that 

serve as primary points of care for traumatic dental injuries in their respective catchment 

areas. 

Patient records were eligible for inclusion if they documented a diagnosis of traumatic dental 

injury in a child aged 15 years or younger, with the injury occurring during the study period. 

The definition of traumatic dental injury encompassed all injuries to teeth, supporting 

periodontal structures, and adjacent soft tissues resulting from acute impact forces, consistent 

with classifications established by the International Association of Dental Traumatology. 

Records were excluded if they pertained to chronic dental pathology without acute traumatic 

etiology, iatrogenic injuries occurring during dental procedures, or cases with incomplete 

documentation that prevented accurate classification of injury type and circumstances. 

Data Collection Procedures 

A standardized data extraction form was developed specifically for this study, incorporating 

variables identified through literature review as relevant to pediatric dental trauma 

epidemiology. Two trained dental researchers at each participating facility conducted 

systematic review of patient medical records, radiographic images, and photographic 

documentation when available. To ensure consistency in data interpretation across multiple 
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sites, all data collectors participated in calibration exercises prior to commencing data 

extraction, achieving inter-rater reliability coefficients exceeding 0.85 for classification of 

injury types and causative factors. 

Demographic variables extracted from patient records included age at time of injury, gender, 

country of residence, urban versus rural residential location, and socioeconomic indicators 

when documented in medical records. Clinical variables encompassed the type and 

classification of dental injury according to Andreasen's system, teeth affected, presence of 

concomitant soft tissue injuries, time elapsed between injury occurrence and presentation for 

treatment, treatment modalities employed, and documented complications during follow-up 

periods. Etiological information was categorized into predefined groups including falls, 

sports-related accidents, traffic accidents, interpersonal violence, and other causes based on 

history recorded in patient charts. 

Classification of Dental Injuries 

Dental injuries were classified using the internationally recognized system developed by 

Andreasen et al., which categorizes traumatic dental injuries into three main groups. Injuries 

to hard dental tissues and pulp included enamel infraction (incomplete fracture of enamel 

without loss of tooth substance), enamel fracture (complete fracture involving enamel only), 

enamel-dentin fracture (fracture involving both enamel and dentin without pulp exposure), 

crown fracture with pulp exposure (fracture involving enamel, dentin, and pulp tissue), and 

crown-root fracture (fracture involving enamel, dentin, and root structure with or without 

pulp involvement). 

Injuries to periodontal tissues encompassed concussion (injury to tooth-supporting structures 

without abnormal loosening or displacement), subluxation (injury causing abnormal 

loosening without displacement), extrusive luxation (partial displacement of tooth out of its 

socket), lateral luxation (displacement in direction other than axial), intrusive luxation 

(displacement deeper into alveolar bone), and avulsion (complete displacement of tooth from 

its socket). Injuries to supporting bone included comminuted fractures of alveolar socket, 

fractures of alveolar process, and fractures of mandible or maxilla, though the latter were 

included in analysis only when accompanied by dental trauma. 

Statistical Analysis 

Data from all participating sites were compiled into a centralized database using SPSS 

Statistics software version 27.0. Descriptive statistics including frequencies, percentages, 

means, and standard deviations were calculated for all variables to characterize the study 

population and injury patterns. The distribution of dental trauma cases across demographic 

variables was examined using cross-tabulation procedures with chi-square tests to identify 

statistically significant associations between categorical variables such as gender, age groups, 

and injury types. 
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Logistic regression analyses were performed to identify independent risk factors associated 

with severe injury types, delayed treatment presentation, and adverse treatment outcomes. 

Variables demonstrating univariate associations with outcomes at significance levels of 

p<0.20 were included in multivariate models, with final models determined through 

backward elimination procedures. Odds ratios and 95% confidence intervals were calculated 

to quantify the strength of associations between risk factors and outcomes, with statistical 

significance defined as p<0.05 for all inferential analyses. 

Temporal trends in dental trauma incidence across the five-year study period were evaluated 

using linear regression analysis, with annual case counts serving as the dependent variable 

and year as the continuous predictor. Seasonal variations in trauma occurrence were assessed 

through comparison of monthly case distributions using one-way ANOVA procedures. 

Geographic variations in injury patterns across participating countries were examined through 

comparative descriptive analyses, though formal statistical comparisons were limited by 

differences in catchment populations and data collection systems across sites. 

Quality Control and Data Validation 

Multiple quality control measures were implemented to ensure data accuracy and reliability 

throughout the study. A random sample of 10% of all patient records underwent duplicate 

data extraction by independent reviewers to verify consistency and identify potential errors in 

initial data collection. Discrepancies identified through this process were resolved through 

consensus review by senior investigators with expertise in pediatric dental traumatology. 

Data entry validation rules were programmed into the electronic database to prevent 

implausible values and ensure completeness of required fields for analysis. 

Missing data patterns were systematically evaluated to determine whether absent information 

occurred randomly or reflected systematic biases that might influence study findings. 

Variables with missing data for more than 15% of cases were noted as limitations in the 

interpretation of results. Multiple imputation techniques were considered for handling 

missing data in multivariable analyses but were ultimately not employed due to concerns 

about the validity of imputation assumptions for certain clinical variables where missingness 

likely reflected true absence of information in original medical records rather than random 

omission. 

Results 

Demographic Characteristics of Study Population 

The comprehensive review of medical records identified a total of 2,847 cases of traumatic 

dental injuries in children meeting inclusion criteria across all participating facilities during 

the five-year study period. The demographic distribution of affected children revealed 

important patterns regarding age and gender vulnerabilities to dental trauma in African 

pediatric populations. Male children comprised 64.2% of all cases (n=1,827), while female 

children accounted for 35.8% (n=1,020), yielding a male-to-female ratio of 1.79:1. This 
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gender disparity remained consistent across all age groups and participating countries, with 

male predominance ranging from 1.6:1 to 2.1:1 across different national contexts. 

The age distribution of dental trauma cases demonstrated a clear peak in middle childhood 

years, with children aged 7-10 years representing 42.3% of all injuries (n=1,204). The 

preschool age group of 1-3 years accounted for 12.8% of cases (n=364), while children aged 

4-6 years comprised 18.9% (n=538). The 11-13 year age bracket represented 19.4% of 

injuries (n=552), and adolescents aged 14-15 years constituted 6.6% of the study population 

(n=189). The mean age at time of injury was 8.2 years with a standard deviation of 3.4 years, 

and the median age was 8.0 years. This age distribution reflected the increased mobility, 

participation in sports activities, and risk-taking behaviors characteristic of middle childhood, 

combined with the eruption timing of permanent anterior teeth that rendered them particularly 

vulnerable to traumatic impact. 

Geographic distribution of cases across participating countries revealed variations likely 

reflecting differences in population sizes, healthcare access patterns, and data collection 

infrastructure. Nigerian facilities contributed the largest number of cases at 38.7% (n=1,102), 

followed by South African facilities at 22.4% (n=638), Kenyan facilities at 16.3% (n=464), 

Ghanaian facilities at 11.2% (n=319), Tanzanian facilities at 7.8% (n=222), and Ethiopian 

facilities at 3.6% (n=102). Children from urban areas represented 67.4% of all cases, while 

those from rural locations accounted for 32.6%, though this distribution likely reflected 

differential access to specialized dental facilities rather than true differences in injury 

incidence between urban and rural populations. 

Etiological Factors and Circumstances of Injury 

Analysis of the causative factors underlying traumatic dental injuries revealed that falls 

represented the predominant mechanism of injury, accounting for 48.6% of all cases 

(n=1,384). These falls occurred in diverse settings including home environments where 

children fell from furniture, stairs, or during general play activities, school premises during 

recess periods or physical education classes, and outdoor play areas such as playgrounds and 

sports fields. The documentation indicated that inadequate supervision, unsafe physical 

environments lacking appropriate safety features, and age-inappropriate risk-taking behaviors 

contributed to many fall-related injuries in the study population. 

Sports-related accidents constituted the second most common etiological category, 

representing 23.7% of all dental trauma cases (n=675). Football, locally known as soccer in 

many African contexts, emerged as the sport most frequently associated with dental injuries, 

accounting for 58.4% of sports-related trauma. Basketball contributed 14.2% of sports 

injuries, followed by rugby at 8.9%, and various other sports including cricket, field hockey, 

and traditional African games comprising the remainder. Notably, protective mouthguard use 

was documented in only 4.3% of sports-related injury cases, highlighting a significant gap in 

preventive measure implementation among African children participating in contact sports 

activities. 
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Traffic accidents accounted for 11.8% of dental trauma cases (n=336), with pedestrian 

injuries representing the majority of this category at 62.5%, followed by bicycle-related 

accidents at 21.1%, and motor vehicle occupant injuries at 16.4%. The relatively high 

proportion of pedestrian injuries reflected the common practice of children walking along 

roadways with limited pedestrian infrastructure in many African communities. Interpersonal 

violence, including altercations between children and cases of physical abuse, comprised 

7.4% of all injuries (n=211), though this figure may represent an underestimate given 

potential underreporting of violence-related injuries in medical records. 

Other miscellaneous causes accounted for the remaining 8.5% of cases (n=242) and included 

a diverse array of circumstances such as collisions with stationary objects during play, 

injuries sustained while using teeth as tools for opening bottles or packages, trauma occurring 

during epileptic seizures, and accidents involving animals. The documentation revealed that 

traditional practices in some African communities, where children commonly used their teeth 

for tasks such as cracking nuts or peeling sugar cane, contributed to a subset of these 

miscellaneous injuries. 

Distribution and Classification of Dental Injuries 

The anatomical distribution of traumatic dental injuries demonstrated the expected 

predominance of maxillary anterior teeth, consistent with patterns observed globally. 

Maxillary central incisors were involved in 67.8% of all trauma cases, either as the sole 

affected teeth or in combination with other teeth. Maxillary lateral incisors were affected in 

28.4% of cases, while mandibular central incisors comprised 11.2% of injuries. The relatively 

lower involvement of mandibular anterior teeth reflected their more protected position behind 

maxillary teeth and the shielding effect of the lower lip during most traumatic impacts. 

Posterior teeth were rarely affected, accounting for only 3.7% of cases, and these injuries 

typically occurred in the context of more severe facial trauma involving jaw fractures. 

The classification of injury types according to Andreasen's system revealed distinct patterns 

in the types of dental trauma experienced by African children across different age groups and 

dentition stages. For injuries to hard dental tissues and pulp, uncomplicated crown fractures 

involving enamel and dentin without pulp exposure represented the most common injury type 

overall, comprising 31.4% of all cases (n=894). Enamel-only fractures accounted for 18.6% 

of injuries (n=530), while complicated crown fractures with pulp exposure represented 12.8% 

of cases (n=364). Crown-root fractures, which typically indicate more severe impact forces, 

were observed in 6.4% of injuries (n=182), and enamel infractions without loss of tooth 

structure constituted 5.2% of cases (n=148). 

Injuries to periodontal tissues demonstrated different distribution patterns, with subluxation 

representing the most frequent periodontal injury type at 11.7% of all cases (n=333). Lateral 

luxation injuries comprised 7.8% of the study population (n=222), while extrusive luxation 

accounted for 4.9% (n=139). Intrusive luxation, which presents particular treatment 

challenges and risks for developing permanent tooth successors when it occurs in primary 

dentition, was documented in 3.8% of cases (n=108). Complete tooth avulsion represented 
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2.6% of all injuries (n=74), though the actual incidence of avulsion injuries may have been 

higher as some cases likely received treatment in emergency medical facilities rather than 

specialized dental centers. 

Concussion injuries, characterized by tenderness to percussion without abnormal mobility or 

displacement, were documented in 8.2% of cases (n=233). The identification of concussion 

injuries required careful clinical examination and often radiographic assessment to rule out 

more severe periodontal damage, and the documentation suggested that these injuries might 

be underdiagnosed in busy clinical settings or when patients presented with multiple 

traumatized teeth requiring immediate attention. Injuries involving supporting bone 

structures, including fractures of the alveolar process, were relatively uncommon at 1.4% of 

cases (n=40), typically occurring in the context of high-impact trauma such as traffic 

accidents or falls from significant heights. 

The distribution of injury types varied systematically across age groups, reflecting 

developmental factors and the evolving nature of children's activities and risk exposures. In 

the youngest age group of 1-3 years, luxation injuries predominated, accounting for 58.2% of 

injuries in this cohort, while crown fractures comprised 31.4% of cases. This pattern reflected 

the greater mobility and resilience of primary teeth within their supporting structures, making 

displacement more likely than hard tissue fracture when subjected to impact forces. The 

relatively immature root development of recently erupted primary incisors also contributed to 

their susceptibility to luxation-type injuries. 

Among children aged 4-6 years, the distribution began shifting toward more crown fractures 

as permanent incisors erupted and replaced primary teeth, though luxation injuries remained 

common at 42.7% of cases in this age group. The 7-10 year age bracket, corresponding to the 

peak incidence period, demonstrated a more balanced distribution with crown fractures 

accounting for 52.3% of injuries and periodontal injuries comprising 39.8% of cases. In older 

children aged 11-15 years, crown fractures became increasingly predominant at 64.1% of 

cases, reflecting the decreased mobility of fully developed permanent teeth with complete 

root formation and established periodontal support. 

Temporal Presentation Patterns and Treatment Delays 

Analysis of the time interval between injury occurrence and initial presentation for 

professional dental care revealed concerning patterns regarding treatment delays that may 

compromise optimal outcomes. Only 18.4% of patients (n=524) presented within the first 24 

hours following injury, a timeframe considered critical for certain interventions such as tooth 

replantation following avulsion or repositioning of luxated teeth. An additional 23.6% of 

patients (n=672) sought treatment between 24 and 72 hours post-injury, while 31.8% (n=905) 

presented between 3 and 7 days after the traumatic incident occurred. 

Disturbingly, 26.2% of patients (n=746) did not seek professional dental care until more than 

one week had elapsed since injury, with some cases documenting presentation delays 

extending to several months. These extended delays were particularly common among 
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families from rural areas, lower socioeconomic backgrounds, and regions with limited access 

to specialized dental facilities. When patients or parents were questioned about reasons for 

delayed presentation, common responses included initial perception that the injury was not 

serious, financial constraints preventing immediate care-seeking, lack of awareness regarding 

the importance of prompt treatment, geographical distance to dental facilities, and attempts at 

home management or use of traditional healing practices before pursuing professional care. 

Statistical analysis revealed significant associations between presentation timing and various 

demographic and injury-related factors. Urban residents were 2.3 times more likely than rural 

residents to present within 24 hours of injury (95% CI: 1.8-2.9, p<0.001). Children from 

families with documented health insurance coverage presented significantly earlier than those 

without insurance, with 32.7% versus 12.4% presenting within the first day (p<0.001). Injury 

severity also influenced presentation timing, with complicated crown fractures and avulsion 

injuries prompting more immediate care-seeking compared to uncomplicated fractures or 

minor luxations, presumably due to visible severity and patient discomfort. 

Treatment Modalities and Clinical Interventions 

The spectrum of treatment interventions employed for managing dental trauma in the study 

population reflected both the diversity of injury types encountered and the constraints of 

available resources in African healthcare settings. For uncomplicated crown fractures 

involving enamel and dentin without pulp exposure, the most common treatment approach 

was direct composite resin restoration, employed in 72.4% of such cases. This conservative 

approach aimed to restore tooth anatomy and function while protecting exposed dentin from 

bacterial invasion and thermal sensitivity. Indirect restorations using laboratory-fabricated 

materials were utilized in only 8.2% of uncomplicated crown fractures, primarily in older 

children with extensive coronal damage where direct composite techniques were deemed 

inadequate for long-term success. 

Cases presenting with complicated crown fractures involving pulp exposure required more 

complex treatment protocols, with management approaches varying based on factors 

including patient age, root development stage, extent of pulp exposure, and time elapsed 

since injury. Direct pulp capping procedures were attempted in 23.6% of complicated crown 

fractures where pulp exposure was minimal and presentation occurred within hours of injury, 

utilizing calcium hydroxide or mineral trioxide aggregate as pulp-capping agents. Partial 

pulpotomy procedures, removing only the superficial injured pulp tissue while preserving 

deeper vital pulp, were performed in 31.4% of complicated crown fractures in young patients 

with immature root development, following protocols recommended by the International 

Association of Dental Traumatology. 

Complete pulpectomy with obturation of the root canal system was necessary in 37.8% of 

complicated crown fractures, particularly in cases with delayed presentation, extensive pulp 

exposure, or signs of irreversible pulpitis. The remaining cases with complicated crown 

fractures required tooth extraction due to extensive destruction rendering teeth non-

restorable, severe infection that could not be controlled with conventional endodontic 
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therapy, or patient circumstances that precluded the multiple appointments necessary for 

successful endodontic treatment. The relatively high extraction rate for traumatized teeth with 

pulp involvement, at 7.2%, reflected both the severity of injuries and practical limitations in 

providing complex endodontic care in resource-constrained settings. 

Management of luxation injuries involved repositioning and splinting protocols when teeth 

were displaced from their normal positions. Among lateral luxation cases, 78.8% underwent 

manual repositioning under local anesthesia followed by flexible splinting using composite 

resin and orthodontic wire or prefabricated splinting materials. The recommended splinting 

duration ranged from 2 to 4 weeks depending on injury severity and clinical stability, though 

follow-up records indicated that premature splint removal by patients or failure to return for 

planned removal occurred in 23.4% of cases. Extrusive luxation injuries received similar 

repositioning and splinting treatment in 82.7% of cases, with alternative management 

approaches including orthodontic repositioning or extraction reserved for severe 

displacements or teeth with questionable prognosis. 

Intrusive luxation injuries presented particular treatment challenges, especially in primary 

dentition where displaced primary teeth might damage developing permanent tooth buds. For 

primary teeth with intrusive luxation, the treatment approach was predominantly 

conservative, monitoring for spontaneous re-eruption rather than attempting repositioning 

that might further damage permanent successors. Among intrusively luxated primary teeth, 

67.6% demonstrated at least partial spontaneous re-eruption during follow-up periods, though 

complete re-eruption to normal position was achieved in only 41.2% of cases. For intrusively 

luxated permanent teeth, the treatment approach depended on root development stage and 

degree of intrusion, with some cases managed expectantly for spontaneous re-eruption while 

others required orthodontic or surgical repositioning. 

Avulsion injuries, representing the most severe category of traumatic dental injuries with the 

most time-sensitive treatment requirements, presented substantial management challenges in 

the African context. Among the 74 complete avulsion cases documented, only 21.6% (n=16) 

involved immediate replantation, defined as replantation performed within 60 minutes of 

tooth loss. These cases predominantly occurred when injuries happened at or near healthcare 

facilities or when families had previous education regarding dental trauma emergency 

management. An additional 27.0% of avulsed teeth (n=20) underwent delayed replantation 

after longer extra-oral periods, though the prognosis for long-term tooth survival was 

substantially compromised by extended dry storage times. 

The majority of avulsion cases, 51.4% (n=38), did not undergo replantation attempts, with 

reasons documented in medical records including presentation delays exceeding timeframes 

considered viable for replantation, teeth lost or discarded at injury scenes by patients or 

family members unaware of the importance of preservation, extensive contamination or 

damage to root surfaces rendering replantation inadvisable, or patient/family preference for 

alternative treatments after being informed of the limited success rates given their 

circumstances of presentation. Among avulsed teeth that were replanted, various splinting 
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techniques were employed, with flexible splinting for 2-4 weeks representing the most 

common protocol in accordance with IADT guidelines. 

Antibiotic prophylaxis was prescribed in 63.4% of all dental trauma cases involving 

periodontal injuries or pulp exposure, most commonly utilizing amoxicillin or alternatives in 

penicillin-allergic patients. Tetanus prophylaxis was documented as administered or updated 

in 41.2% of cases involving soft tissue injuries or contaminated wounds, though this lower 

percentage likely reflected underreporting in dental records rather than actual administration 

rates, as many patients may have received tetanus prophylaxis in emergency departments 

prior to dental evaluation. Analgesic medications for pain management were prescribed in 

78.6% of cases, with paracetamol (acetaminophen) and ibuprofen representing the most 

commonly utilized agents for managing post-traumatic discomfort and inflammation. 

Complications and Treatment Outcomes 

Follow-up documentation, available for 64.8% of the study population (n=1,845), revealed 

various complications arising from traumatic dental injuries and their management. The 

completeness of follow-up data varied considerably across participating facilities, reflecting 

challenges in maintaining long-term patient contact in African healthcare systems where 

families may face transportation barriers, financial constraints, or competing health priorities 

that limit their ability to attend scheduled appointments. The duration of documented follow-

up ranged from single visits at 1-2 weeks post-treatment to extended monitoring periods 

exceeding 24 months for cases requiring complex interventions or demonstrating 

complications requiring ongoing management. 

Pulp necrosis represented the most common complication observed during follow-up periods, 

affecting 23.7% of teeth that sustained crown fractures with pulp exposure and 31.4% of teeth 

involved in luxation injuries. The incidence of pulp necrosis showed strong associations with 

several factors including delayed presentation for treatment, with teeth presenting more than 

72 hours post-injury demonstrating nearly three times the rate of subsequent pulp necrosis 

compared to those treated within 24 hours (42.1% versus 15.3%, p<0.001). Intrusive luxation 

injuries demonstrated particularly high rates of subsequent pulp necrosis at 58.6%, consistent 

with literature documenting the severe neurovascular disruption associated with this injury 

type. 

Root resorption, categorized into inflammatory and replacement (ankylotic) types based on 

radiographic and clinical characteristics, was documented in 18.4% of traumatized teeth with 

adequate follow-up radiographs. Inflammatory root resorption, characterized by progressive 

loss of root structure associated with periradicular inflammation and infection, affected 

12.8% of traumatized teeth and was most commonly observed following luxation injuries 

with delayed treatment or inadequate initial management. Replacement resorption, where 

tooth structure becomes progressively replaced by bone resulting in ankylosis and eventual 

tooth loss, was identified in 5.6% of cases and showed particularly strong associations with 

intrusive luxation injuries and avulsions with extended extra-oral dry times prior to 

replantation. 
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External cervical resorption, a distinct form of root resorption that initiates in the cervical 

region of the tooth and may remain clinically silent until substantial damage has occurred, 

was diagnosed in 3.2% of cases during follow-up periods. This complication demonstrated 

associations with lateral luxation injuries and cases involving alveolar bone fractures, though 

the relatively low detection rate may reflect the lengthy follow-up periods sometimes 

required before this condition becomes radiographically apparent. Internal root resorption, 

characterized by progressive destruction of intraradicular dentin initiated from the pulp 

chamber, was observed in 1.8% of traumatized teeth, typically in cases where vital pulp 

tissue remained following trauma but developed inflammatory changes over time. 

Discoloration of traumatized teeth occurred in 28.6% of cases with documented follow-up, 

manifesting as yellowing, darkening, or grayish discoloration of clinical crowns. While tooth 

discoloration sometimes indicated underlying pulp necrosis requiring endodontic 

intervention, a substantial proportion of discolored teeth maintained pulp vitality throughout 

follow-up periods, with the discoloration attributed to hemorrhage within dentinal tubules or 

calcific changes within pulp tissues that did not progress to necrosis. The aesthetic concerns 

associated with anterior tooth discoloration were noted as particularly distressing to patients 

and families, with some requesting elective endodontic treatment and internal bleaching 

procedures for vital discolored teeth despite the additional risks and costs associated with 

such interventions. 

Marginal bone loss around traumatized teeth, assessed through sequential radiographic 

evaluation, affected 14.7% of cases and showed strong associations with luxation injuries, 

particularly lateral and intrusive luxations that resulted in periodontal ligament damage and 

disruption of the blood supply to supporting bone structures. Gingival recession exposing 

root surfaces developed in 8.3% of traumatized teeth, creating both aesthetic concerns and 

increased susceptibility to root caries and cervical hypersensitivity. The development of 

gingival recession was particularly common following intrusive luxation injuries where the 

trajectory of tooth displacement had damaged facial bone plates and compromised the 

thickness of supporting gingival tissues. 

Crown-root fractures demonstrated notably poor long-term prognoses, with treatment failure 

necessitating extraction occurring in 34.6% of such cases during documented follow-up 

periods. The vertical fracture patterns characteristic of many crown-root fractures extended 

into root structure below the level of crestal bone, creating bacterial pathways into the 

periodontal space that proved difficult to seal effectively with restorative materials. Even 

when initial treatment appeared clinically successful, many crown-root fractures subsequently 

developed chronic periodontal inflammation, persistent mobility, or recurrent periodontal 

abscess formation that ultimately mandated extraction. 

Among replanted avulsed teeth, the survival rates were directly correlated with extra-oral 

time and storage conditions prior to replantation. Teeth replanted within 60 minutes and 

maintained in appropriate storage media demonstrated 62.5% survival at 12-month follow-up 

(n=10 of 16 cases with adequate follow-up data). In contrast, avulsed teeth replanted after 

extended extra-oral dry time exceeding 60 minutes showed only 15.0% survival at one year 
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(n=3 of 20 cases). The primary causes of replanted tooth failure were replacement resorption 

leading to ankylosis and eventual tooth loss, and severe inflammatory root resorption that 

progressed despite endodontic intervention and antimicrobial therapy. 

Socioeconomic Influences on Treatment Patterns and Outcomes 

Analysis of socioeconomic factors revealed substantial disparities in treatment approaches 

and outcomes based on family economic status, geographical location, and access to 

healthcare resources. Children from families with documented health insurance coverage 

received significantly more comprehensive treatment compared to those without insurance, 

with insured patients demonstrating higher rates of tooth preservation (81.4% versus 67.2%, 

p<0.001), completion of recommended follow-up appointments (78.6% versus 52.3%, 

p<0.001), and implementation of preventive measures such as custom mouthguards for 

athletes (12.4% versus 2.1%, p<0.001). 

Urban versus rural residence showed strong associations with multiple treatment-related 

variables. Urban children received endodontic treatment for complicated crown fractures at 

rates of 68.4% compared to 41.7% for rural children (p<0.001), with rural patients more 

frequently receiving extractions for teeth that urban patients would typically have had treated 

with pulp therapy and restoration. The disparity reflected both the concentration of 

specialized dental services in urban centers and the practical challenges faced by rural 

families in accessing care, including transportation costs, time away from agricultural or 

employment obligations, and the multiple appointments required for complex treatments that 

might necessitate repeated travel to distant facilities. 

Financial barriers to dental trauma care were explicitly documented in medical records for 

37.8% of patients, with notations indicating that families declined recommended treatments 

due to cost concerns, requested less expensive alternative treatments, or discontinued 

treatment courses before completion due to inability to afford ongoing care. The costs 

associated with dental trauma treatment in African contexts, while lower in absolute terms 

than in developed nations, represented substantial proportions of family incomes, with 

comprehensive treatment for a single severely traumatized anterior tooth potentially costing 

the equivalent of several months of income for families living at or below poverty thresholds. 

The utilization of traditional healing practices or home remedies prior to seeking professional 

dental care was documented in 14.6% of cases, though this figure likely represented 

substantial underreporting given potential reluctance of patients and families to disclose such 

practices to healthcare providers. Reported traditional approaches included application of 

herbal preparations to injured teeth or surrounding tissues, use of substances such as clove oil 

or salt solutions for pain management, and consultation with traditional healers who might 

perform rituals or prescribe herbal treatments. While some traditional practices such as 

rinsing with salt water solutions demonstrated minimal harm, others including attempts to 

physically manipulate displaced teeth without anesthesia or proper technique potentially 

complicated subsequent professional management. 
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Educational level of parents showed associations with treatment outcomes, though 

comprehensive educational data was available for only 42.3% of the study population. 

Children whose parents completed secondary education or higher demonstrated significantly 

earlier presentation for care, higher completion rates for prescribed treatment courses, and 

better adherence to follow-up appointment schedules compared to children of parents with 

primary education only. These patterns suggested that health literacy and understanding of 

dental trauma urgency influenced care-seeking behaviors and treatment compliance, though 

the educational associations were confounded by correlations between parental education and 

household socioeconomic status. 

Age-Specific Patterns in Primary Versus Permanent Dentition 

Detailed analysis of injury patterns across dentition types revealed important differences 

between trauma affecting primary teeth versus permanent teeth. Among the 892 cases 

involving exclusively primary dentition (31.3% of total study population), luxation injuries 

predominated at 63.8%, compared to 28.4% luxation rate in the 1,732 cases involving 

permanent teeth. This distribution reflected the anatomical and histological differences 

between primary and permanent teeth, with primary teeth's shorter roots, wider pulp 

chambers, and less dense supporting bone rendering them more susceptible to displacement 

under impact forces while their relatively smaller crowns and greater resilience made crown 

fractures less common. 

Treatment approaches differed substantially between primary and permanent dentition 

injuries, reflecting both prognostic differences and the principle that primary tooth treatments 

must avoid damage to developing permanent successors. Among primary teeth with 

complicated crown fractures, pulpectomy procedures were performed in only 18.4% of cases, 

compared to 68.7% of similarly injured permanent teeth, with primary teeth more frequently 

receiving extraction when pulp exposure was extensive or treatment compliance was 

questioned. The rationale for more conservative primary tooth treatment included the limited 

remaining lifespan before natural exfoliation, the technical challenges of performing 

endodontic procedures on small primary teeth with complex internal anatomy, and concerns 

about the consequences of persistent primary tooth infection on underlying permanent tooth 

development. 

Primary teeth that sustained intrusive luxation were managed expectantly in 89.7% of cases, 

with monitoring for spontaneous re-eruption representing the standard treatment approach 

unless clinical or radiographic evidence suggested risk to the developing permanent tooth. 

The documentation indicated that counseling families about expected re-eruption timelines 

and potential aesthetic concerns during the re-eruption process represented important aspects 

of primary tooth intrusion management. Among intrusively luxated primary teeth with 

documented follow-up, 58.3% demonstrated complete spontaneous re-eruption within 6 

months, while 23.4% showed partial re-eruption that left teeth in infraocclusion, and 18.3% 

failed to re-erupt and required extraction due to ankylosis or persistent infection. 
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The developmental implications of primary tooth trauma on permanent successors 

represented significant concerns, particularly for intrusive luxation injuries where the apex of 

the primary tooth might impact the developing permanent tooth bud. Among primary tooth 

trauma cases with extended follow-up through permanent tooth eruption (n=247), enamel 

defects in permanent successors were observed in 14.6% of cases, ranging from white or 

yellow-brown discoloration to enamel hypoplasia or structural defects. Disturbances in 

permanent tooth eruption, including delayed eruption, ectopic eruption paths, or arrested 

eruption, affected 8.9% of permanent successors following severe primary tooth trauma. 

Complete arrest of permanent tooth development was documented in 2.4% of cases, typically 

following severe intrusive injuries or chronic primary tooth infections that damaged 

permanent tooth germs. 

Cases involving the mixed dentition period, where children possessed both primary and 

permanent teeth, comprised 223 cases (7.8% of study population) and presented unique 

treatment considerations. The coexistence of both dentition types in the same arch sometimes 

complicated treatment planning, particularly when trauma affected multiple teeth of different 

developmental stages. Treatment decisions required careful consideration of the remaining 

lifespan of primary teeth, the importance of maintaining space for permanent tooth eruption, 

and the aesthetic and functional priorities for different areas of the dentition during this 

transitional developmental phase. 

Comparative Analysis Across Participating Countries 

Examination of dental trauma patterns across the six participating African countries revealed 

both commonalities and notable variations that reflected differences in healthcare 

infrastructure, cultural practices, and socioeconomic conditions. The overall distribution of 

injury types showed remarkable consistency across countries, with enamel-dentin fractures 

and subluxations representing the two most common injury categories in all six nations, 

suggesting that fundamental biomechanical principles of dental trauma transcend 

geographical and cultural boundaries. However, several country-specific patterns emerged 

that warranted attention and provided insights into local risk factors and healthcare delivery 

challenges. 

Nigerian facilities, contributing the largest case volume, demonstrated the highest proportion 

of sports-related injuries at 28.4% compared to the overall study average of 23.7%. This 

elevated rate was attributed to Nigeria's strong football culture and increasing participation in 

organized youth sports, though the concurrent low rates of protective equipment use 

suggested substantial opportunities for injury prevention through mouthguard promotion 

programs. Nigerian cases also showed relatively better follow-up completion rates at 71.2%, 

possibly reflecting the concentration of participating facilities in major urban centers with 

established pediatric dentistry programs and relatively robust patient recall systems. 

South African cases demonstrated distinctive patterns including higher rates of traffic-related 

injuries at 18.7% compared to the study average of 11.8%, correlating with higher vehicle 

ownership rates and road traffic density in South African communities. Interpersonal violence 
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accounted for a notably higher proportion of dental trauma in South African children at 

12.3%, more than double some other participating countries, reflecting broader societal 

challenges with violence affecting pediatric populations. However, South African facilities 

also demonstrated the highest rates of definitive restorative care and endodontic treatment 

completion, likely reflecting better-resourced healthcare infrastructure and more established 

dental specialist networks. 

Kenyan facilities reported the highest proportion of fall-related injuries at 54.3%, with 

documentation indicating that many falls occurred in home environments during routine 

activities. Rural-urban disparities were particularly pronounced in the Kenyan data, with rural 

children comprising 48.7% of Kenyan cases but demonstrating significantly delayed 

presentation patterns and lower rates of comprehensive treatment compared to urban 

counterparts. The Kenyan data also revealed concerning patterns of treatment abandonment, 

with 31.4% of patients failing to complete recommended treatment courses, attributed to 

financial barriers and geographical access challenges. 

Ghanaian cases showed distinctive injury timing patterns with a pronounced peak during 

harvest seasons when children often participated in agricultural activities, suggesting that 

occupational exposures represented important risk factors for dental trauma in rural Ghanaian 

contexts. Traditional practices including the use of teeth for cracking palm nuts were 

documented as contributing factors in 8.7% of Ghanaian cases, the highest proportion among 

participating countries. Despite Ghana's relatively lower per-capita income compared to 

South Africa, Ghanaian facilities demonstrated impressive treatment completion rates at 

68.3%, potentially reflecting strong community health programs and cultural values 

emphasizing oral health. 

Tanzanian facilities, while contributing smaller case numbers, provided valuable data from 

predominantly rural catchment populations where healthcare access challenges were most 

pronounced. The median time from injury to presentation was 6.2 days in Tanzanian cases 

compared to 2.8 days overall, and 43.7% of Tanzanian patients presented more than one 

week after injury occurrence. Primary tooth extraction rates for traumatic injuries were 

highest in Tanzanian facilities at 34.2%, reflecting pragmatic treatment decisions in resource-

limited settings where complex restorative or endodontic procedures might not be feasible or 

sustainable given follow-up challenges. 

Ethiopian facilities contributed the smallest case volume, partly reflecting later study 

initiation at Ethiopian sites and more limited pediatric dental trauma surveillance 

infrastructure. However, Ethiopian data provided important insights into dental trauma 

patterns in one of Africa's most populous nations with distinctive cultural and linguistic 

diversity. Ethiopian cases demonstrated the lowest rates of sports-related injuries at only 

11.3%, but higher proportions of injuries associated with animal-related accidents at 6.8%, 

reflecting the importance of livestock in Ethiopian rural communities and children's 

involvement in animal husbandry activities from young ages. 
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Seasonal and Temporal Trends 

Analysis of dental trauma incidence across calendar months revealed significant seasonal 

variations in injury occurrence, though the specific patterns differed somewhat across 

countries due to variations in school calendar systems, agricultural seasons, and climatic 

patterns. Overall, the months of September through November demonstrated the highest 

injury rates, accounting for 31.4% of all cases despite representing only 25% of calendar 

time. This peak period corresponded to the beginning of academic years in many 

participating countries, when children returned to school after extended holidays and resumed 

sports activities and playground play with peers. 

A secondary, smaller peak in dental trauma cases occurred during April through June, 

accounting for 27.8% of cases. This period aligned with mid-year school holidays in several 

participating countries and coincided with dry season months when outdoor activities were 

most common. The increased leisure time during school holidays, combined with reduced 

adult supervision compared to school days and participation in informal sports games in 

communities, contributed to elevated injury risks during these months. In contrast, the 

months of January through March and July through August showed relatively lower trauma 

incidence at 20.3% and 20.5% respectively. 

Day-of-week analysis revealed that weekends (Saturday and Sunday) accounted for 34.7% of 

injuries despite representing only 28.6% of days, indicating elevated weekend injury rates 

consistent with increased recreational activities and less structured supervision during non-

school days. Friday demonstrated the highest injury rate among weekdays at 16.2% of cases, 

possibly reflecting fatigue accumulation throughout the school week or end-of-week sports 

competitions common in school settings. Monday through Thursday showed relatively 

similar injury rates ranging from 11.4% to 13.8%, with no single weekday demonstrating 

statistically significant elevation compared to others. 

Time-of-day information was documented for 62.4% of cases and revealed that afternoon 

hours between 2:00 PM and 6:00 PM accounted for 46.8% of injuries with known timing. 

This afternoon peak reflected the timing of school dismissal, after-school sports activities, 

and unsupervised play time before parents returned from work. Morning hours from 8:00 AM 

to 12:00 PM comprised 21.7% of injuries, while evening hours after 6:00 PM accounted for 

18.4% of cases. Injuries occurring during nighttime hours were relatively uncommon at 8.1%, 

and when they did occur were often associated with falls in home environments or, in older 

children, with interpersonal violence incidents. 

Temporal trends across the five-year study period showed a modest but statistically 

significant increasing trend in reported dental trauma cases, with annual case numbers rising 

from 512 in 2018 to 614 in 2023, representing a 19.9% increase over the study period. Linear 

regression analysis revealed a significant positive trend (β=23.4 cases per year, p=0.041), 

though interpretation of this increase required caution given potential contributions from 

improved case identification systems, expanding surveillance networks at participating 
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facilities, and population growth in catchment areas rather than necessarily reflecting true 

increases in underlying injury incidence rates. 

Soft Tissue Injuries and Associated Trauma 

Concomitant soft tissue injuries affecting oral and perioral structures were documented in 

43.7% of dental trauma cases (n=1,244), highlighting that dental injuries frequently occurred 

as part of broader facial trauma affecting multiple anatomical structures. Lip lacerations 

represented the most common soft tissue injury, affecting 27.8% of all dental trauma cases, 

with both upper and lower lips sustaining injuries depending on the direction and location of 

impact forces. The majority of lip lacerations were relatively minor, requiring only 

conservative management with wound cleaning and patient counseling about healing 

expectations, though 8.4% of lip injuries required suturing to approximate wound edges and 

facilitate optimal healing. 

Gingival lacerations affected 18.6% of patients with dental trauma, typically occurring in 

close proximity to traumatized teeth where impact forces had compressed and torn gingival 

tissues against tooth surfaces or alveolar bone. These injuries ranged from minor mucosal 

tears that healed spontaneously within days to extensive gingival avulsions that exposed 

underlying bone and required surgical repositioning and suturing of gingival tissues. The 

presence of gingival lacerations complicated the management of underlying dental injuries by 

creating additional bacterial contamination risks and sometimes limiting visibility of dental 

damage during initial clinical examination. 

Tongue lacerations were documented in 6.4% of dental trauma cases, most commonly 

occurring when falls or impacts caused sudden jaw closure with the tongue positioned 

between opposing dentitions. While most tongue injuries were relatively superficial and 

managed conservatively, approximately one-third required suturing to control bleeding or 

approximate larger lacerations. Tongue injuries demonstrated particular associations with 

seizure-related trauma, where loss of consciousness and uncontrolled muscle contractions 

during convulsive episodes resulted in forceful tongue biting, sometimes causing severe 

lacerations or partial amputations of tongue tissue. 

Facial bone fractures, including mandibular fractures, maxillary fractures, and zygomatic 

fractures, were documented in 3.2% of dental trauma cases (n=91), indicating that a small but 

important subset of pediatric dental injuries occurred in the context of more severe 

maxillofacial trauma. These cases typically resulted from high-energy impacts such as motor 

vehicle accidents, falls from significant heights, or severe interpersonal violence. The 

management of facial bone fractures required multidisciplinary care coordination between 

dental specialists, maxillofacial surgeons, and sometimes neurosurgeons or ophthalmologists 

depending on the extent and location of fractures, presenting substantial challenges in 

resource-limited settings where such specialist networks might not be readily available. 
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Psychosocial Impact and Quality of Life Considerations 

Although systematic quality of life assessments were not uniformly documented in medical 

records, clinical notes frequently referenced psychosocial concerns related to dental trauma, 

particularly for injuries affecting anterior teeth that compromised dental aesthetics. Parents 

commonly expressed concerns about their children's appearance and social functioning 

following anterior tooth loss or visible dental damage, with documented reports of children 

experiencing teasing from peers, reluctance to smile in photographs, and self-consciousness 

about speaking or eating in social situations. These psychosocial impacts were noted as 

particularly pronounced during adolescence when peer relationships and self-image concerns 

are developmentally prominent. 

The financial stress associated with dental trauma management emerged as a recurring theme 

in clinical documentation, with medical records noting family concerns about treatment costs, 

difficult decisions between treatment options based on affordability rather than clinical 

optimality, and psychological distress related to inability to provide desired care for their 

children. Healthcare providers documented counseling families about treatment priorities, 

potential payment plans, and in some cases making treatment modifications to reduce costs 

while attempting to maintain acceptable clinical outcomes. The psychological burden of these 

financial stresses affected not only parents but often extended to older children who 

expressed awareness of and guilt about the financial hardships their injuries imposed on 

families. 

School absenteeism related to dental trauma represented another dimension of impact, with 

children missing school for initial injury management, follow-up appointments, and in cases 

of severe pain or aesthetic concerns, self-imposed absence to avoid peer interactions during 

the initial healing period. Documentation indicated that some children missed 5-10 days of 

school for dental trauma management and recovery, with the educational disruption 

representing an additional indirect cost of injuries. In contexts where school attendance 

directly influenced academic progression and future opportunities, these absences raised 

concerns among families about potential longer-term educational impacts. 

Discussion 

The findings of this comprehensive five-year retrospective study provide crucial insights into 

the patterns, determinants, and consequences of dental trauma among African children, 

revealing both commonalities with global pediatric dental injury patterns and distinctive 

features shaped by the unique socioeconomic, cultural, and healthcare contexts of sub-

Saharan Africa. The overall incidence, demographic distribution, and anatomical patterns of 

dental injuries in this African cohort demonstrated remarkable consistency with established 

international literature, suggesting that fundamental biomechanical and developmental factors 

underlying pediatric dental trauma transcend geographical boundaries. However, the 

circumstances surrounding injuries, timing of healthcare presentation, treatment approaches 

employed, and outcomes achieved revealed substantial disparities that reflect systemic 
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challenges in pediatric oral health service delivery across resource-limited African healthcare 

systems. 

The male predominance observed in this study, with boys experiencing dental trauma at 

nearly twice the rate of girls, aligns closely with findings from studies conducted across 

diverse global populations and likely reflects universal patterns in childhood behavior, risk-

taking propensity, and activity participation rather than African-specific factors. The peak 

incidence in the 7-10 year age group similarly corresponds to international epidemiological 

patterns and can be attributed to the confluence of increasing physical activity and sports 

participation, developing motor coordination that may not yet match children's ambitions, 

eruption timing of permanent anterior teeth, and age-appropriate risk-taking behaviors that 

characterize middle childhood. These consistent patterns across cultures suggest that 

preventive interventions targeting high-risk demographic groups might be effectively adapted 

from successful programs in other regions while being culturally tailored for African 

implementation. 

The predominance of falls as the leading cause of dental trauma in African children, 

accounting for nearly half of all injuries, reflects patterns observed globally but takes on 

particular significance in African contexts where physical environments often lack safety 

infrastructure common in developed nations. The absence of impact-absorbing playground 

surfaces, limited availability of age-appropriate play equipment, inadequate barriers around 

stairs and elevated surfaces in homes, and outdoor play areas with hard-packed earth or 

concrete create elevated injury risks for children engaging in developmentally normal active 

play. The high proportion of fall-related injuries occurring in home environments suggests 

important opportunities for prevention through environmental modifications, though 

implementing such changes faces substantial barriers including costs, competing family 

priorities, and limited awareness of injury prevention principles among parents and 

caregivers. 

Sports-related dental trauma, representing nearly one-quarter of all injuries in this study, 

highlights a paradoxical challenge where increasing emphasis on physical activity and sports 

participation for child health and development inadvertently elevates injury risks in the 

absence of adequate protective measures. The finding that protective mouthguards were 

documented in only 4.3% of sports-related injury cases reveals a critical gap in preventive 

equipment utilization among African children participating in contact sports. Multiple factors 

likely contribute to this low mouthguard usage including limited availability and high costs of 

commercial mouthguards in African markets, absence of mouthguard requirements in school 

sports programs, lack of awareness among coaches and parents regarding dental injury risks, 

and cultural norms that may not prioritize protective equipment use. Addressing this 

prevention gap through affordable mouthguard distribution programs, educational initiatives 

targeting coaches and athletes, and policy interventions requiring protective equipment in 

organized sports could substantially reduce the burden of sports-related dental trauma. 

The concerning finding that more than three-quarters of patients presented for dental trauma 

care more than 24 hours after injury occurrence represents perhaps the most striking 
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departure from optimal care patterns documented in developed nations and has profound 

implications for treatment outcomes. This delayed presentation pattern contrasts sharply with 

recommendations from the International Association of Dental Traumatology emphasizing 

the time-critical nature of certain interventions, particularly for avulsion and luxation injuries 

where delays of even hours can significantly compromise prognosis. The multiple factors 

contributing to delayed presentation in African contexts including geographical barriers to 

healthcare facilities, financial constraints limiting immediate care-seeking, limited awareness 

of dental trauma urgency, attempts at traditional healing before pursuing professional care, 

and perception that dental issues warrant lower priority than other health concerns create a 

challenging landscape for improving treatment timeliness. 

The substantial socioeconomic disparities observed in treatment approaches and outcomes 

across insurance status, urban-rural residence, and family economic circumstances reflect 

broader patterns of health inequity affecting African pediatric populations. The finding that 

uninsured children were more than twice as likely to receive tooth extraction rather than 

conservative treatment for traumatized teeth illustrates how economic factors drive clinical 

decision-making in resource-constrained contexts, with families and providers making 

pragmatic choices about immediate affordability rather than long-term optimal outcomes. 

These disparities perpetuate cycles of oral health inequity where children from disadvantaged 

backgrounds not only experience higher injury burdens but also receive less comprehensive 

care and endure greater consequences from similar injuries compared to their more affluent 

peers. 

The treatment approaches documented in this study reflect attempts by African dental 

providers to deliver evidence-based care within substantial resource and infrastructure 

limitations, resulting in treatment patterns that sometimes deviate from international 

guidelines while representing reasonable adaptations to local realities. The relatively 

conservative approach to primary tooth trauma management, with high monitoring rates for 

luxations and lower endodontic treatment rates for pulp exposures, acknowledges both the 

technical challenges of complex procedures on primary teeth and the practical reality that 

ensuring treatment completion and adequate follow-up may be unrealistic for many families. 

Similarly, the pragmatic acceptance of higher extraction rates for severely traumatized teeth 

with questionable prognoses reflects clinical judgment that attempting complex tooth 

preservation in cases where treatment success depends on excellent patient compliance and 

regular follow-up may not represent the most appropriate use of limited resources. 

The complication rates observed during follow-up periods, including high rates of pulp 

necrosis, root resorption, and treatment failure, underscore the consequences of delayed 

presentation and the challenges of delivering optimal trauma care in resource-limited settings. 

While some complications following dental trauma are unavoidable even with prompt and 

excellent care, the strong associations observed between presentation timing and 

complication development suggest that substantial improvements in outcomes could be 

achieved through interventions that reduce treatment delays. The high failure rates for 

replanted avulsed teeth, with survival rates far below those reported from centers in 
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developed nations, particularly illustrate the critical importance of time factors and 

appropriate immediate management, areas where educational interventions targeting parents, 

teachers, and community members might yield substantial benefits. 

The geographical variations observed across participating countries provide important 

insights into how local contexts shape dental trauma epidemiology and management. The 

higher rates of violence-related injuries in South African cases reflect that nation's well-

documented challenges with interpersonal violence affecting children, suggesting that dental 

trauma prevention in such contexts must address broader social determinants including 

violence reduction initiatives and community safety programs rather than focusing 

exclusively on traditional injury prevention approaches. The occupational injury patterns in 

Ghanaian cases, where agricultural activities contributed to substantial trauma, highlight how 

economic realities requiring child participation in family labor create injury exposures less 

common in contexts where children's activities are predominantly school and play focused. 

The seasonal variations in injury incidence, with peaks during school start periods and 

holiday months, provide actionable information for prevention program timing. Intensified 

safety messaging and supervision during these high-risk periods, school-based dental trauma 

first aid training before holiday breaks, and targeted media campaigns around peak injury 

seasons could help reduce the burden of preventable injuries. The weekend predominance of 

injuries suggests that recreational supervision patterns and safety during less-structured play 

times represent important prevention opportunities, though implementing effective 

supervision in African contexts where adult caregivers often must balance child supervision 

with essential economic activities presents substantial challenges. 

The psychosocial dimensions of pediatric dental trauma, though not systematically measured 

in this study, emerged as important considerations affecting children and families beyond the 

physical dental damage. The aesthetic concerns associated with anterior tooth injuries, 

particularly in adolescence, carry special significance in contexts where access to advanced 

cosmetic dental treatments is extremely limited and children may face years of living with 

visible dental defects. The financial stresses documented in medical records reflect the reality 

that costs considered modest in developed nations can represent catastrophic expenditures for 

African families living in poverty, creating impossible choices between dental care and other 

essential needs including food, housing, and education expenses. 

The limitations of this study must be acknowledged when interpreting findings and 

considering their generalizability. The retrospective design dependent on medical record 

review meant that data completeness and quality varied across facilities and potentially 

affected some analyses. The relatively low follow-up completion rates, while reflecting real-

world challenges in maintaining long-term patient contact in African healthcare settings, 

limited conclusions about longer-term outcomes and complications that might emerge only 

after extended periods. The participation of predominantly tertiary-level facilities and 

university hospitals likely resulted in selection bias toward more severe injuries and 

underrepresentation of minor trauma managed at primary care levels or not brought to 

professional attention at all. 
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The implications of these findings for dental public health policy and clinical practice in 

African contexts are substantial and multifaceted. First, the development and implementation 

of culturally adapted dental trauma prevention programs targeting identified high-risk groups 

and circumstances represents a crucial priority. School-based prevention initiatives teaching 

children about injury risks and safe play practices, environmental modifications to create 

safer play spaces where feasible, and targeted mouthguard programs for athletes participating 

in contact sports could address major injury sources identified in this study. 

Second, emergency preparedness education for parents, teachers, coaches, and community 

members regarding immediate dental trauma management could substantially improve 

treatment outcomes by reducing the critical delays currently observed between injury and 

professional care. Educational initiatives should emphasize the urgency of immediate 

professional evaluation for dental trauma, proper emergency procedures including 

replantation of avulsed teeth and temporary storage in appropriate media, and the inadequacy 

of traditional healing approaches for managing acute dental injuries. Culturally appropriate 

educational materials and delivery methods adapted to local literacy levels and health belief 

systems will be essential for program success. 

Third, healthcare system strengthening to improve access to quality pediatric dental trauma 

care should address both infrastructure and workforce development needs. This includes 

enhancing the availability of dental services in underserved geographical areas, developing 

referral systems connecting primary care facilities with specialty centers for complex cases, 

and training general dentists in trauma management protocols since pediatric dental 

specialists remain scarce in most African countries. Teledentistry applications might enable 

remote consultation and guidance for providers managing complex trauma cases in facilities 

lacking on-site expertise, though implementation would require attention to technology 

infrastructure and digital literacy barriers. 

Fourth, policy interventions addressing the financial barriers to dental trauma care could 

reduce the socioeconomic disparities observed in treatment patterns and outcomes. Options 

might include the expansion of health insurance coverage specifically including pediatric 

dental trauma benefits, government subsidies for trauma care in children from low-income 

families, and the establishment of dental trauma emergency funds that enable immediate 

treatment without upfront payment requirements. Such financial interventions must be 

carefully designed to ensure sustainability and avoid creating perverse incentives, but could 

substantially reduce the access barriers currently preventing many African children from 

receiving optimal care. 

Fifth, continued research examining dental trauma patterns, risk factors, and intervention 

effectiveness in African populations should remain a priority to build the evidence base 

necessary for effective policy and program development. Prospective longitudinal studies 

following trauma patients over extended periods would provide more complete outcome data 

than retrospective reviews allow, while intervention research evaluating prevention and 

treatment programs adapted to African contexts could identify effective and scalable 

approaches for addressing this public health problem. 
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Conclusion 

This comprehensive five-year retrospective study of 2,847 traumatic dental injury cases in 

African children has documented important patterns in the epidemiology, management, and 

outcomes of pediatric dental trauma across sub-Saharan Africa. The findings reveal that 

while fundamental injury patterns show consistency with global epidemiological data, the 

African context is characterized by distinctive challenges including delayed treatment 

presentation, substantial socioeconomic disparities in care access and quality, and higher 

complication rates reflecting systemic healthcare delivery constraints. Boys aged 7-10 years 

represent the highest-risk demographic group, with falls, sports activities, and traffic 

accidents serving as predominant injury mechanisms. Maxillary central incisors bear the 

greatest injury burden, and enamel-dentin fractures combined with luxation injuries constitute 

the most common trauma types. 

The critical finding that more than 75% of patients presented beyond the 24-hour timeframe 

considered crucial for optimal trauma management underscores urgent needs for enhanced 

community education regarding dental emergency care and systematic efforts to reduce 

barriers to timely treatment access. The observed associations between socioeconomic factors 

and treatment outcomes highlight that addressing pediatric dental trauma in African contexts 

requires not only clinical interventions but also attention to broader determinants including 

poverty, healthcare access inequities, and social conditions affecting injury risks and care-

seeking behaviors. 

Effective responses to the burden of pediatric dental trauma in Africa will require 

multifaceted approaches integrating prevention, emergency preparedness, healthcare system 

strengthening, and research initiatives. Prevention programs must target identified risk factors 

through culturally adapted educational interventions, environmental modifications where 

feasible, and policies promoting protective equipment use in sports settings. Emergency 

management education for parents and community members could substantially improve 

outcomes by reducing treatment delays and ensuring appropriate immediate trauma 

responses. Healthcare system improvements expanding access to quality trauma care, 

particularly in underserved rural areas, and addressing workforce capacity limitations 

represent essential infrastructure investments. 

The socioeconomic disparities documented in this study demand policy attention to ensure 

that all African children, regardless of family economic circumstances, can access timely and 

appropriate dental trauma care. Financial protection mechanisms, whether through insurance 

expansion or alternative subsidy approaches, could reduce the inequities currently resulting in 

poorer treatment and outcomes for disadvantaged children. Finally, continued research 

building the evidence base for effective prevention and treatment approaches adapted to 

African contexts will support ongoing refinement of policies and programs addressing this 

important pediatric health challenge. 

Dental trauma represents more than isolated clinical incidents requiring technical dental 

interventions; these injuries affect children's physical health, aesthetic appearance, 
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psychological wellbeing, and quality of life during critical developmental periods. The 

consequences of inadequately managed trauma can persist throughout life, affecting social 

interactions, self-esteem, and in some cases functional abilities like eating and speaking. For 

African children already facing numerous health and developmental challenges, dental 

trauma represents an additional and preventable source of suffering and disadvantage. The 

data presented in this study provide both a sobering picture of current realities and a 

foundation for evidence-informed action to reduce the burden of pediatric dental trauma 

across the African continent. 

The path forward requires commitment from multiple stakeholders including healthcare 

providers, policymakers, educators, community leaders, and families themselves. Dental 

professionals must advocate for improved trauma care systems while adapting their clinical 

practices to deliver optimal care within existing resource constraints. Policymakers must 

recognize pediatric dental trauma as a legitimate public health priority warranting investment 

in prevention programs, healthcare infrastructure, and financial protection mechanisms. 

Educators and community leaders can contribute by promoting safety awareness and ensuring 

that schools and recreational facilities incorporate injury prevention principles. Parents and 

families, when provided with appropriate knowledge and resources, can reduce injury risks 

through enhanced supervision and environmental modifications while ensuring prompt care-

seeking when injuries do occur. 

The international dental community has important roles to play in supporting African efforts 

to address pediatric dental trauma through collaborative research partnerships, knowledge 

exchange initiatives, and technical assistance in program development and evaluation. 

However, such support must be provided in ways that respect African priorities, build local 

capacity, and ensure sustainability rather than creating dependency on external resources and 

expertise. Solutions developed collaboratively with African colleagues and adapted to local 

contexts will ultimately prove more effective and enduring than programs imported 

wholesale from different settings. 

As African nations continue their developmental trajectories with growing economies, 

expanding healthcare systems, and increasing emphasis on child health and wellbeing, the 

opportunity exists to substantially improve outcomes for children experiencing dental trauma. 

The baseline data provided by this study can inform target-setting, program planning, and 

outcome monitoring as countries implement interventions addressing this challenge. With 

sustained effort and appropriate investment, the next decade could see meaningful reductions 

in both the incidence of preventable dental trauma and the severity of consequences for those 

injuries that do occur. 

The resilience and resourcefulness demonstrated by African dental professionals delivering 

trauma care under challenging circumstances, combined with the strength and determination 

of families navigating treatment for their injured children, provide reasons for optimism that 

progress is achievable. By building on existing foundations, learning from successful 

interventions in other contexts while adapting them thoughtfully to African realities, and 

maintaining focus on equity to ensure that improvements benefit all children rather than only 
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the privileged few, meaningful advances in pediatric dental trauma outcomes can be realized 

across sub-Saharan Africa. 

Table 1: Demographic Characteristics of Study Population (N=2,847) 

Characteristic n % 

Gender 

  

Male 1,827 64.2 

Female 1,020 35.8 

Age Group (years) 

  

1-3 364 12.8 

4-6 538 18.9 

7-10 1,204 42.3 

11-13 552 19.4 

14-15 189 6.6 

Country 

  

Nigeria 1,102 38.7 

South Africa 638 22.4 

Kenya 464 16.3 

Ghana 319 11.2 

Tanzania 222 7.8 

Ethiopia 102 3.6 

Residence 

  

Urban 1,919 67.4 

Rural 928 32.6 
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Characteristic n % 

Insurance Status 

  

Insured 743 26.1 

Uninsured 2,104 73.9 

Note: Data compiled from patient records across six sub-Saharan African countries, 2018-

2023. 

Table 2: Etiological Factors and Circumstances of Injury (N=2,847) 

Cause of Injury n % 

Falls 1,384 48.6 

Sports-related 675 23.7 

- Football/Soccer 394 13.8 

- Basketball 96 3.4 

- Rugby 60 2.1 

- Other sports 125 4.4 

Traffic accidents 336 11.8 

- Pedestrian 210 7.4 

- Bicycle 71 2.5 

- Motor vehicle occupant 55 1.9 

Interpersonal violence 211 7.4 

Other causes 242 8.5 

Note: Sports-related subcategories are included within the overall sports-related total. 
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Table 3: Distribution of Dental Injury Types According to Andreasen Classification 

(N=2,847) 

Injury Type n % 

Hard Tissue Injuries 

  

Enamel fracture only 530 18.6 

Enamel-dentin fracture (uncomplicated) 894 31.4 

Crown fracture with pulp exposure (complicated) 364 12.8 

Crown-root fracture 182 6.4 

Enamel infraction 148 5.2 

Periodontal Tissue Injuries 

  

Subluxation 333 11.7 

Concussion 233 8.2 

Lateral luxation 222 7.8 

Extrusive luxation 139 4.9 

Intrusive luxation 108 3.8 

Avulsion 74 2.6 

Supporting Bone Injuries 

  

Alveolar process fracture 40 1.4 

Note: Some cases involved multiple injury types; percentages calculated based on primary 

injury classification. 

Table 4: Time from Injury to Treatment Presentation (N=2,847) 

Time Interval n % 

<24 hours 524 18.4 



International Journal of Dental Sciences & Research 

International Journal of Dental Sciences & Research, 4(1), Jan-June 2024, website : https://ijdsr.com/     57 

Time Interval n % 

24-72 hours 672 23.6 

3-7 days 905 31.8 

>7 days 746 26.2 

Median time to presentation 3.4 days 

 

Source: Calculated from documented injury dates and presentation dates in patient medical 

records. 

Table 5: Treatment Modalities for Crown Fractures by Type (N=1,970) 

Treatment 

Approach 

Enamel-Dentin 

Fracture (n=894) 

Complicated Crown 

Fracture (n=364) 

Crown-Root 

Fracture (n=182) 

 

n (%) n (%) n (%) 

Composite 

restoration 
647 (72.4) - - 

Indirect 

restoration 
73 (8.2) - - 

Direct pulp 

capping 
- 86 (23.6) - 

Partial 

pulpotomy 
- 114 (31.4) - 

Complete 

pulpectomy 
- 138 (37.8) 56 (30.8) 

Extraction 174 (19.4) 26 (7.2) 63 (34.6) 

Complex 

restorative 
- - 63 (34.6) 

Note: Percentages may not total 100% due to rounding and multiple treatment approaches in 

some cases. 
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Table 6: Complications During Follow-Up Period (N=1,845 with documented follow-up) 

Complication n % of Cases with Follow-up 

Pulp necrosis 524 28.4 

Tooth discoloration 528 28.6 

Root resorption (any type) 340 18.4 

- Inflammatory resorption 236 12.8 

- Replacement resorption 104 5.6 

Marginal bone loss 271 14.7 

Gingival recession 153 8.3 

External cervical resorption 59 3.2 

Internal resorption 33 1.8 

Treatment failure requiring extraction 187 10.1 

Note: Multiple complications could occur in the same patient; percentages calculated 

independently. 

Table 7: Treatment Outcomes by Socioeconomic Factors 

Factor 
Treatment Completion 

Rate 

Tooth Preservation 

Rate 

Complication 

Rate 

Insurance Status 

   

Insured 78.6% 81.4% 24.7% 

Uninsured 52.3% 67.2% 32.1% 

Residence 

   

Urban 68.7% 75.8% 26.3% 

Rural 51.4% 64.2% 34.8% 

Presentation 
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Factor 
Treatment Completion 

Rate 

Tooth Preservation 

Rate 

Complication 

Rate 

Timing 

<24 hours 82.4% 84.2% 18.9% 

>72 hours 48.6% 62.7% 38.4% 

Source: Calculated from treatment records and follow-up documentation across 

participating facilities. 

Table 8: Injury Patterns by Dentition Type 

Characteristic 
Primary Dentition 

(n=892) 

Permanent Dentition 

(n=1,732) 

Mixed Dentition 

(n=223) 

 

n (%) n (%) n (%) 

Most Common Injury 

Type 
   

Luxation 569 (63.8) 492 (28.4) 98 (43.9) 

Crown fracture 280 (31.4) 1,065 (61.5) 105 (47.1) 

Other 43 (4.8) 175 (10.1) 20 (9.0) 

Treatment Approach 

   

Conservative 648 (72.6) 1,187 (68.5) 156 (69.9) 

Endodontic 87 (9.8) 398 (23.0) 42 (18.8) 

Extraction 157 (17.6) 147 (8.5) 25 (11.2) 

Note: Percentages calculated within each dentition category. 

Limitations 

While this study provides valuable insights into pediatric dental trauma patterns across sub-

Saharan Africa, several limitations must be acknowledged. The retrospective design relying 

on medical record review meant that data completeness varied across facilities, with some 

variables incompletely documented in original clinical records. The relatively low follow-up 

completion rate of 64.8%, while reflecting real-world challenges in African healthcare 
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settings, limited the ability to draw definitive conclusions about longer-term complications 

and treatment outcomes that may emerge only after extended periods. 

The participation of predominantly tertiary-level facilities and university hospitals likely 

introduced selection bias toward more severe injuries, as minor trauma cases may have been 

managed at primary care levels or within communities without presentation to participating 

facilities. This potential underrepresentation of minor injuries could result in overestimation 

of complication rates and severity distributions compared to the true population burden. 

Additionally, the participating countries, while geographically diverse, represent only a 

subset of African nations, and patterns observed may not be fully generalizable to other 

African contexts with different healthcare systems, cultural practices, or socioeconomic 

conditions. 

The lack of standardized quality of life assessment tools and psychological impact measures 

represents another limitation, as the psychosocial consequences of dental trauma could only 

be inferred from clinical documentation rather than systematically quantified. The 

socioeconomic data available in medical records was often incomplete, limiting the depth of 

analysis possible regarding economic factors influencing treatment decisions and outcomes. 

Finally, the absence of a control group or comparative population data prevented calculation 

of true incidence rates, with the study able to describe only the characteristics of children 

presenting for treatment rather than population-level epidemiological parameters. 

Recommendations 

Based on the findings of this study, several evidence-informed recommendations emerge for 

addressing pediatric dental trauma in African contexts: 

For Healthcare Providers: 

 Implement standardized trauma documentation protocols ensuring consistent capture of 

key variables including injury circumstances, timing, and follow-up outcomes 

 Develop institutional trauma management guidelines adapted to local resource 

availability while incorporating evidence-based international recommendations where 

feasible 

 Establish trauma patient recall systems to improve follow-up completion rates and enable 

earlier detection of complications 

 Provide trauma emergency management training to general practitioners and primary care 

providers who often serve as first points of contact for injured children 
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For Public Health Officials and Policymakers: 

 Develop and fund school-based dental trauma prevention programs incorporating safety 

education, environmental modifications, and mouthguard distribution for athletes 

 Implement community education campaigns targeting parents and teachers regarding 

dental trauma emergency management and the importance of immediate professional 

evaluation 

 Expand health insurance coverage to include comprehensive pediatric dental trauma 

benefits, or establish alternative financial protection mechanisms for families unable to 

afford care 

 Invest in healthcare infrastructure development to improve access to quality dental trauma 

care in underserved geographical areas 

For Researchers: 

 Conduct prospective longitudinal studies following trauma patients over extended periods 

to better characterize long-term outcomes and complications 

 Implement intervention research evaluating the effectiveness of prevention programs, 

educational initiatives, and treatment protocols adapted to African contexts 

 Investigate traditional healing practices and health belief systems influencing dental 

trauma management to inform culturally appropriate interventions 

 Develop and validate quality of life assessment tools appropriate for African pediatric 

populations to enable systematic evaluation of psychosocial trauma impacts 

For International Partners: 

 Support collaborative research partnerships and knowledge exchange initiatives while 

ensuring African leadership and local capacity building 

 Provide technical assistance in trauma care system development that respects local 

priorities and promotes sustainable solutions 

 Facilitate access to affordable dental trauma materials and equipment appropriate for 

resource-limited settings 

 Support training initiatives for African dental professionals in contemporary trauma 

management techniques 
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