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Introduction: Comprising approximately 13.6% of the United States population, Black/African American individuals are overrepresented in sports associated with a high risk of concussion. However, there has been a notable absence of systematic reviews examining whether concussion literature accurately reflects the participation and experiences of Black/African American individuals. Therefore, this study aims to systematically review the prevalence of Black/African American individuals compared to White individuals diagnosed with concussions in the literature.

Methods: A systematic search was performed across four electronic databases: PubMed, MEDLINE (Ovid), Scopus and Web of Science. Articles were searched from inception to January 5, 2022. Prevalence data were extracted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. A meta-analysis of proportions was conducted within hospital records and national survey data.

Results: Among 447 identified studies, 11 were included, representing 1,839,901 individuals diagnosed with a concussion, with 73.6% identifying as White and 12.5% identifying as Black/African American. The mean proportion of Black/African American diagnosed with a concussion in hospital records (13.9%; 95% CI [12.8, 15.1]) exceeded that in national surveys (6.4%; 95% CI [3.5, 11.3]) but lower than sports-centered studies (16%).

Discussion: These findings underscore the need to address racial disparities in healthcare within the broader context of social determinants of health and systemic inequities. By identifying gaps in the current research, this study lays the foundation for future investigation aimed at elucidating and addressing healthcare disparities.
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1 Introduction

The exploration of social determinants of health’s influence on concussion identification, diagnosis, and rehabilitation is a growing focus in concussion literature (1). Notably, race has emerged as a significant determinant of health (2), particularly for individuals identifying as Black/African American, exerting substantial influence on these processes.

Historically, Black/African American individuals have been overlooked and excluded from medical literature (3). A recent systematic review demonstrated that only 15% of concussion literature within athletic populations over the past decade included the racial identification of participants, underscoring the deficiency in addressing race as a demographic variable within concussion literature (3). This deficiency is particularly problematic given reported racial disparities in both concussion incidence (4, 5), and outcomes (6).

Despite comprising approximately 13.6% of the United States population Black/African American individuals are disproportionately overrepresented in contact and collision sports, elevating their concussion risk (7, 8). Paradoxically, recent studies have revealed disparities in concussion diagnosis rates, with Black/African American individuals being diagnosed less frequently compared to their White counterparts (6, 9). Social inequities, including lower concussion symptom knowledge (10), and barriers to healthcare access (6, 9), are believed to contribute to these discrepancies.

Previously, a systematic review addressed the reporting of race and ethnicity in sports-related concussion (SRC) studies (3). However, SRC is only one mechanism of injury. In the pediatric population, motor vehicle collisions, and falls account for the majority of concussion injuries, followed by nonaccidental trauma and SRC (11). In older adults, fall-related head-injuries are cited as the most common concussion mechanisms (12). Broadening the scope to address the reporting of race in all concussion literature is imperative to ensure accurate understanding of the issue. Therefore, this study aims to systematically review the prevalence of Black/African American individuals compared to White individuals diagnosed with concussions in the literature. Such findings hold the potential to shed light on a demographic currently overlooked in concussion literature.



2 Methods

A systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines (13). This review protocol was not registered in an online database. This systematic review and meta-analysis were exempt from the institutional Research Ethics Board (WesternREM) as it involved data that is publicly available.

A literature review was conducted using the following databases: PubMed, Ovid Medical Literature Analysis and Retrieval System Online (MEDLINE), Scopus and Web of Science. The following search logic was used to extract articles from the database: (Black OR “African American”) AND (concussion OR “brain concussion” OR “mild traumatic brain injury” OR mTBI) and the following MeSH terms: (“blackness”[All Fields] OR “blacks”[MeSH Terms] OR “blacks”[All Fields] OR “black”[All Fields] OR “African American”[All Fields]) AND (“brain concussion”[MeSH Terms] OR (“brain”[All Fields] AND “concussion”[All Fields]) OR “brain concussion”[All Fields] OR “concussion”[All Fields] OR “concussions”[All Fields] OR “concussed”[All Fields] OR “concussive”[All Fields] OR “brain concussion”[All Fields] OR “mild traumatic brain injury”[All Fields] OR “mTBI”[All Fields]). Filters within the database were set to peer-reviewed journal articles published from the databases inception up to and including articles published January 5, 2022.


2.1 Literature search and study selection criteria

Inclusion criteria for this review were (i) original research (including randomized clinical trials (RCT), quasi-experimental designs, case studies and series, prospective and retrospective studies, cohort studies, and pilot studies), (ii) include human participants who have sustained a concussion or mild traumatic brain injury (mTBI), (iii) include results that compare study outcomes between Black/African American and Caucasian/White/ (iv) completed in the United States of America. Articles published in English, with any sample size were included. There were no limitations to the age of participants or mechanism of injury. Diagnosis of a concussion could have been rendered at any time. Review articles and articles published in only abstract form were excluded.

The screening, full-text review and data extraction were performed by two authors (TM and AC) using Covidence Systematic Review software (Veritas Health Innovation). TM and AC met frequently to discuss coding within the review. When a disagreement occurred, discussions continued until the two authors reached a consensus. Phase I applied the search terms to extract the first round of articles from PubMed (n = 131), MEDLINE (n = 66), Scopus (n = 107) and Web of Science (n = 133). Phase II involved preliminary distillations of the identified articles through title and abstract screening by removing studies irrelevant to the research question (n = 164), studies containing the wrong patient population (n = 19), studies containing the wrong outcome due to not comparing Black/African and White individuals (n = 15), focused on other areas of health (n = 2) and not completed in the United States (n = 1). Consequently, these articles were not considered for this review. During phase III, the refined list of articles (n = 11) was reviewed, and the following data was extracted: type of study, location, duration, funding sources, population characteristics (population type, sample size, race, age, sex), definition of concussion, number of individuals with a concussion based on racial categories, concussion assessment(s) and key findings on outcome measures related to neurocognitive assessments, and/or symptom scales. Studies reporting the prevalence or incidence of concussion in Black/African American individuals, or provided sufficient data to permit calculation, were included.



2.2 Statistical analysis

The proportion of Black/African American vs. White individuals with a concussion were compared using a meta-analysis of proportions. A separate random effects meta-analysis was performed for prevalence estimates derived from hospital records (5, 14–21), those derived from national survey data (22), and those generated from the medical records of athletes attending a sport concussion center (6). For the national survey data the authors were contacted and provided values for the unweighted number of individuals who reported a concussion, which were used in the meta-analysis (22). In each meta-analysis, the mean proportion of Black/African American individuals with a concussion, weighted by variance, was computed, in addition to the 95% confidence interval [CI].



2.3 Quality assessment and risk of bias

To assess the risk of bias in studies, the JBI Critical Appraisal Checklist tools created by International Joanna Briggs Institute were used. The JBI critical appraisal checklist was designed to determine the extent to which a study has addressed the possibility of bias in its design, conduct, and analysis, and to assess the methodological quality of a study (21). There were 10 questions to guide the evaluation of case series studies, eight for the evaluation of analytic cross-sectional studies and nine for the evaluation of prevalence studies. The questions were quantified using scores from 0 to 1. One point is given if the answer is “YES” and zero points if the answer is “NO,” “not clear” or “not applicable.”




3 Results

The data extraction process resulted in 11 distinct studies (5, 6, 14–22), that satisfied the predefined inclusion and exclusion criteria (Figure 1). In total, these studies encompassed 1,839,901 participants diagnosed with concussions. Among these participants, 285,014 identified as Black/African American, 1,446,999 as White and 105,740 as belonging to other racial groups (Table 1).
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FIGURE 1
 PRISMA flow diagram of study selection. Flow diagram of search results and review of studies for inclusion.




TABLE 1 Populations of studies included in the meta-analysis.
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The age distribution varied across the 11 articles. Two studies focused solely on children and adolescents (≤18 years) (18, 22), while one study exclusively involved adults (>18 years) (17). The remaining seven studies included both child and adult participants (Table 2) (5, 6, 15, 16, 19–21). Notably, one study did not specify the age range of its participants (14).



TABLE 2 Descriptive information of included studies.
[image: Table2]

Racial demographics were captured through various means. Some studies included racial categories as part of their demographic variables (15, 16, 20, 22), while others focused on race as a primary variable of interest (5, 6, 18, 21). However, in three studies, the rationale for collecting racial data was not explicitly states (14, 17, 19). Participants or their parent/caregiver provided information on race (5, 6, 22), though in several instances it was not stated who reported this data (Table 2) (14–21).


3.1 Quality assessment and risk of bias

The methodological quality was assessed using various versions of the JBI checklist. The JBI checklist for case series was used for seven studies (Table 3) (5, 6, 12, 13, 15, 18, 19), the JBI checklist for analytic cross-sectional studies was used for three studies (Table 4) (14, 16, 17), and the JBI checklist for prevalence studies was used for one study (Table 5) (20).



TABLE 3 Results of the JBI case series checklists.
[image: Table3]



TABLE 4 Results of the JBI analytic cross-sectional checklists.
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TABLE 5 Results of the JBI prevalence checklists.
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Applying the JBI checklist for case series scores ranged from 5 to 8 out of 10 with a majority of articles scoring 8/10 (57%). Within this quality assessment only one study included follow-up results, meeting criteria for question 8, making it not applicable in all other studies. However, all studies included clear criteria (question 1), the condition to be measured in a standard, reliable way (question 2), with valid methods (question 3), and appropriate statistical analysis (question 10).

Within the three studies analyzed using the JBI analytic cross-sectional studies checklist the scores two studies (18, 19), scored 5/10 while one study (16), scored 6/10. The one study (22), that was analyzed using the JBI prevalence checklist scored a 6/10.



3.2 Prevalence

Where a single study encompassed multiple populations, separate proportion were calculated for each population (22). Within the meta-analysis, conducted using weighted proportions across all studies, the predominant racial identification was White, comprising 73.6% of the sample population, while Black/African American individuals constituted a smaller percentage at 12.5% among those diagnosed with a concussion.

The majority of the studies (n = 9) included data from individuals diagnosed with a concussion in either a hospital setting or an emergency department (ED) (5, 14–21). Across these studies, the mean proportion of Black/African American individuals (13.9, 95% CI [12.8, 15.1]; Figure 2) was lower compared to those who identified as White. One study analyzed data from three distinct national survey datasets (22). Across these three datasets, a similar trend was observed, with a lower proportion of Black/African American individuals (6.4, 95% CI [3.5, 11.3]; Figure 3) compared to those identifying as White among those diagnosed with concussions. Additionally, one study focused on athletes, accessing medical records from a sport concussion center, where 16% of the concussed group identified as Black/African American (Table 1) (6).

[image: Figure 2]

FIGURE 2
 Meta-analysis of proportions of hospital/emergency department records. Proportion of AA/Black individuals included in studies that took place in a hospital and emergency department setting.
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FIGURE 3
 Meta-analysis of proportions of national survey data. Proportion of AA/Black individuals included in studies that collected data from a National Survey Data.





4 Discussion

The influence of social determinants of health, such as race, on the identification, diagnosis, and rehabilitations of concussion is increasingly gaining attention in concussion research. In this study, the aim was to systematically review the prevalence of concussions among Black/African American individuals compared to White individuals in the existing literature. Our findings revealed variability in the representation of Black/African American individuals depending on the method of data collection. When examining hospital records, the prevalence of concussions among Black/African American individuals (13.9%) closely mirrored their representation in the general population (13.6%) (7). However, disparities emerged when comparing to national survey data, where Black/African American individuals were underrepresented at 6.4%. Conversely, in sport-related contexts, they were overrepresented, comprising 16% of diagnosed cases.

According to the 2021 census data, the racial distribution in the United States shows Black/African American individuals constitute 13.6% of the population, while White individuals make up 75.8% (7). If Black/African American individuals face similar likelihoods of sustaining concussion and have equitable access to appropriate medical care, we would anticipate their representation among concussion cases to align with their population percentage, as observed in hospital-based studies.

This alignment with population demographics may be influenced by the structure of the healthcare system in the United States. Data from 2020 indicated that 19.5% of Black individuals in the United States live below the poverty line, a rate significantly higher than the national average of 11.4% and more than double that of White individuals at 8.2% (23). Arbogast et al., (24) indicated that non-Hispanic Black patients and those with Medicaid coverage are more likely to utilize the emergency department (ED) setting as an initial point of entry into the healthcare system. However, accurate clinical identification of a concussion can be difficult due to varying definitions and criteria (25). Variations in concussion symptom presentation and lack of structural abnormalities on neuroimaging often lead concussions to be misdiagnosed in the ED (26, 27). It has previously been reported that 45% of children (26) and 56% of adults (28) that present to the ED met diagnosis criteria for a concussion, yet did not receive a diagnosis. The prevalence of misdiagnosis in the ED makes it possible that concussion clinics may be a more appropriate place to receive an accurate concussion diagnosis. However, concussion clinics are not utilized by all parts of the general population, specifically it has been found that non-Hispanic White individuals are more likely to utilize a concussion clinic and those not on Medicaid or state Child Health insurance plans were less likely to present in a specialized clinic (29, 30).

In additional to misdiagnosis, ED usage may be affected by factors such as accessibility, individual interpretation of injury severity and perception of primary care’s ability to handle acute injury and illness (31), all which have been shown to be associated with race, leading to a lower likelihood of Black/African American individuals seeking care (32–35). Additionally, previous studies have indicated disparities in concussion diagnosis rates between Black/African American individuals and White/non-Hispanic individuals within ED settings (15). Systemic factors, including implicit bias among healthcare practitioners, have been extensively studied (34, 36–38). Research has demonstrated that clinicians often exhibit moderate to strong implicit bias against Black patients (34), which can directly influence treatment recommendations and care decisions (38). Therefore, while our finding of Black/African American individuals accounting for 13.9% of concussions diagnosed in hospitals align with the distribution of the general population, it may not fully capture the concussion prevalence of Black/African individuals due to potential biases and disparities in healthcare delivery.

In the national survey data, Black/African American individuals were found to be underrepresented compared to their distribution in the population (7). These surveys primarily focused on children and adolescents, addressing lifetime prevalence, which could potentially explain the lower observed prevalence rate among Black/African American individuals. As a concussion diagnosis is based on symptom presentation, it is crucial for individuals or caregivers to possess a comprehensive understanding of concussion symptoms and seek appropriate medical attention. Previous studies have indicated a disparity in concussion symptom knowledge between Black/African American and White athletes (10, 33), as well as among parents/guardians (32).

The non-specific nature of concussion symptoms poses a risk of misdiagnosis, as many symptoms can overlap with those of other health conditions (39). Additionally, limitations related to health literacy may contribute to this underrepresentation, as medical terminology used in symptom checklists might hinder individuals from accurately identifying symptoms. Previous research has highlighted that Black/African American individuals may have lower health literacy compared to their White counterparts (40, 41). Symptoms such as “fatigue” and “nausea” for instance, may pose challenges for those less familiar with medical terminology (33). Systemic institutional factors, such as chronic underfunding of schools in Black/African American communities, may further exacerbate disparities in health literacy (42). This lower health literacy has been associated with adverse health outcomes, poorer health status and decreased satisfaction with healthcare services (40, 41).

The proportion of Black/African American individuals diagnosed with a concussion in athletic literature exceeded their representation in the general population. This observation can be attributed, in part, to the demographic composition of contact and collision sports. In a nationally representative sample, it has been reported that African American youth make up approximately 27% of participants in tackle football, while White youth make up only approximately 10% (43). Black/African American individuals comprise approximately 50% of collegiate athletes in the National Collegiate Athletic Association (NCAA) participating in high-concussion risk, revenue-producing sports such as football, men’s basketball and women’s basketball (4). This overrepresentation of Black/African American players is also seen in the NFL, with Black/African American players comprising over 70% (44). Given this significant overrepresentation in sports associated with elevated concussion risk, and the potential for athletes to have immediate access to healthcare professionals such as Athletic Trainers and Sport Medicine Physicians, that may be more familiar with concussion injuries, it is expected that the proportion of Black/African diagnosed with concussions within athlete populations would surpass that of the general population.

While variations in concussion diagnosis were evident across different forms of data collection, it is plausible that none of the findings in the concussion literature accurately reflect the Black/African American experience with concussions. Out of the 11 articles in this study, 10 relied on medical chart reviews based on a concussion diagnosis made by a healthcare professional. However, the lack of concise definitions of concussion led to nearly every study utilizing a different definition (25). Often, it was not clarified whether clinicians distinguished between a diagnosis of concussion, traumatic brain injury, sport-related concussion, or other head injuries, as the interpretation of the concussion definition was left to individual clinicians. This ambiguity, coupled with disparities in the quality and standard of care received by Black communities (35, 36, 38), may contribute to underdiagnosis within minority communities.

This notion is supported by literature contradicting the findings of this systematic review, which indicates that Black/African American individuals are underrepresented in the ED for head injuries and are less likely to be diagnosed with a concussion compared to their white counterparts (15, 18). Furthermore, feelings of distrust towards healthcare practitioners, along with discomfort and fear of discrimination experienced by Black/African American individuals, have been found to lead to delays in seeking medical care (34, 35). Given the nature of concussion diagnosis, such a delay may contribute to an under-reporting and underdiagnosis of concussions in Black/African American individuals.


4.1 Limitations

This review is subject to several limitations that warrant consideration. While the authors aimed to comprehensively identify and extract all articles meeting the inclusion criteria, the search was limited to four databases: PubMed, MEDLINE (Ovid), Scopus and Web of Science. These restrictions may have inadvertently resulted in the oversight of additional concussion studies.

Furthermore, the absence of a universally accepted definition of concussion poses a challenge (35). In the United States, the American Medical Society for Sport Medicine (AMSSM) released a definition of concussion in 2013 (36), updated in 2019 (37). Globally, the International Conference on Concussion in Sport revises their definition every 4 years, with updates occurring between 2001 and 2016 (38, 39). Given that the papers included in this review spanned from 2000 to 2021, changes in concussion definitions during this 21-year period may have influenced concussion recognition and diagnosis across studies. The authors acknowledge this discrepancy, however, while some agreement exists among various concussion definitions, individual diagnosis and management decisions remain within the realm of clinical judgment and therefore limiting the timeline of which this review covered had the potential to influence the results of the review based on the authors personal interpretation on the appropriate definition and diagnosis of concussion. Additional limitations stem from variable sample compositions, including variations in age demographics, and the retrospective nature of some studies. Moreover, many studies failed to provide information on potentially confounding variables such as socioeconomic status, prior concussion history, presence of ADHD, and sex, all of which have been shown to influence concussion reporting behavior and diagnosis (40–45).




5 Conclusion

The findings of this systematic review and meta-analysis provide valuable insight into the intricate interplay between race and healthcare, emphasizing the complexities involved in diagnosing concussions and accurately representing them in the literature. Contrary to prior assumptions, the observed findings challenge the notion of overrepresentation of Black/African American individuals in all concussion studies. These findings may be attributed to various factors stemming from social determinants of health, perpetuated by racial disparities in healthcare. However, it is essential to contextualize these healthcare disparities within the broader context of racial inequities embedded within laws, regulations, and social institutions (45).

Achieving an accurate representation of concussion is paramount. Addressing healthcare disparities requires a comprehensive understanding of the issue, and the findings of this systematic review underscore an underexplored area within healthcare research. Future research endeavors should focus on identifying health disparities associated with race that hinder Black/African American individuals from accessing appropriate care. By pinpointing gaps in the current literature, this study lays the foundation for further research aimed at elucidating and ultimately mitigating racial disparities in concussion diagnosis and care. Through efforts aimed at addressing these disparities, we can work towards ensuring equitable healthcare access and outcomes for all individuals, regardless of race or ethnicity.
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