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Abstract

Background: 1n 2009, Gary and colleagues reviewed prior research examining racial and ethnic differencesin outcomes after
traumatic brain injury (TBI). Over the past 15 years, advances in research and changes in the demographic composition of the
United States warrant a comprehensive understanding of racial and ethnic disparities after TBI.

Objective: A systematic review will be conducted to examineracial and ethnic differencesin TBI outcomes from 2009 to 2023.

Methods: Preliminary searches and study screening processes will identify relevant English-language articles published from
January 2009 to December 2023 using the CINAHL , Gale OneFile, PsycINFO (Ovid), and PubMed el ectronic databases. Relevant
articles will include quantitative or mixed method approaches, involve individuals with TBI or their caregivers, and compare 2
or more groups by race or ethnicity on post-TBI outcomes. Quality will be assessed using the Newcastle-Ottawa Scale. This
systematic review protocol was developed following PRISMA-P (Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocols) guidelines. Resultswill be summarized, and asubgroup analysis may be conducted based on demographics
(eg, age, gender, or sex).

Results: We have already identified abstracts using the search strategy for all 4 of the included el ectronic databases. We recently
updated the search and will begin abstract screening of the additional abstractsidentified from the last search completed in January
2024. This systematic review is anticipated to be completed by fall 2024, and its findings will be disseminated to the scientific
community, persons with TBI, caregivers, and the lay audience.
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Conclusions: Thissystematic review will advance our understanding regarding outcome disparities among minoritized individuals
with TBI, examine progress over the past 15 years in minimizing barriers encountered by these racial and ethnic groups, and
provide professionals with a roadmap illustrating existing gaps in rehabilitation care, making way for further devel opment and

implementation of evidence-based interventions to improve health equity in TBI outcomes.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2024;13:€58763) doi: 10.2196/58763

PROSPERO CRD42023394529; https:.//tinyurl.com/53mtcz9b
PRR1-10.2196/58763
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Introduction

The estimated global prevalence of traumatic braininjury (TBI)
is over 55 million, a number that has continued to grow over
the past 3 decades[1]. From 1990 to 2016, theincidence of TBI
increased by 3.6% and prevalence increased by 8.4%; in 2016
alone, there were 27 million new cases[1]. From these estimates,
approximately 0.7% of the world’'s population live with a
medically treated brain injury. TBI is prevalent among all age
groups and commonly causes long-term functional, cognitive,
behavioral, and social challengesthat require amultidisciplinary
approach to rehabilitation [2,3]. Asemphasized by the 2022 US
National Academies of Sciences, Engineering, and Medicine
report [4], one' s ability to access appropriate care and maximize
functional recovery is dependent upon numerous personal and
social factors. Thesefactorsinclude race, ethnicity, age, gender,
socioeconomic status, geographical location, preinjury status,
and the presence of comorbidities, among others [5]. Of these
social determinants of health (SDoH), racial and ethnic
disparities are the most reported health disparities following
TBI [6].

Earlier studies of racial and ethnic health disparities following
TBI rehabilitation using large databases focused primarily on
adults categorized as “minorities versus Whites” The seminal
paper written by the early pioneer in the TBI field examined
the impact of minority status on functional outcomes using the
TBI Models Systems national database, which included 586
African American (37%), Hispanic (7%), and White (53%)
individuals categorized as “minority versus Whites’ [7].
Rosenthal et a [7] used the Community Integration
Questionnaire and determined that minority status affected
long-term community integration (Cl), with adults with TBI
fromracial and ethnic minority groupsfaring worsein long-term
productivity and social integration compared to White adults.
With time, the TBI field began to conduct more rehabilitation
research focused mainly on adults.

In the early and mid-2000s, TBI researchers began centering
on race as a moderator of functional outcomes following TBI
[8-10]. By the mid- to late 2000s, research on racial and ethnic
minority status and TBI exploded, and numerous studies
narrowed around postinjury outcomes such as Cl, competitive
employment, job stability, and life satisfaction. In these studies,
“minority,” “Hispanic,” or “Black” adults reported worse
outcomesin regard to functioning, employment, life satisfaction,
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and CI relative to White adults with TBI [11-17] and without
significant differences between minority groups[11], even after
accounting for income [17].

When exploring outcomes after TBI, the needs of caregivers of
persons with TBI are important factors that must be addressed.
Racial differencesin kinship patterns have been identified, with
African American caregivers spending significantly moretime
in direct caregiving and reporting more depression than White
caregivers [18]. Black and Hispanic caregivers made greater
use of emotion-focused coping skills and used more traditional
ideology with a greater sense of obligation and family duty.
Interestingly, caregiving did not lead to greater perceived burden
[19]. By 2009, there were no studies specifically examining
racial and ethnic differences among older adults with TBI.
However, within the past decade, more studies have examined
disparitiesin care and outcomes among older adults with TBI.

In more recent years, interest has increased in understanding
how racial and ethnic minority groups are differentially impacted
by a TBI. While TBI sequelae largely depends on specific
aspects of the brain injury itself and patient characteristics (eg,
age, premorbid medical health, and psychiatric health), the
effects from the brain injury occur in a socia and cultural
context. Recent systematic reviews have tried to shed light on
racial and ethnic disparities in TBI outcomes. Their findings
align with many of the conclusions by Gary et al [14],
suggesting that racial and ethnic disparities exist across acute
care, rehabilitation, and long-term outcomes and in domains of
community reintegration, degree of disability, and return to
work when compared to non-Hispanic White individuals [20].
Race and ethnicity are also the most prevalent SDoH implicated
intheincidence of TBI [6]. We recognize that both interpersonal
and structural racism are often the drivers of disparities
experienced by minoritized racial and ethnic groups [21].

Prior reviews have either been non-TBI specific, included other
clinical groups such as stroke and cardiac arrest [22], excluded
patients with mild TBI [23], focused exclusively on health
utilization during acute care [22], or included studies that had
narrow outcomes such as mechanisms of injury and other
pathophysiology in racia and ethnic minority groups [24].
Although not a systematic review, the work by Gary et a [14]
inspired our proposed work. Therefore, we aim to conduct a
rigorous comprehensive analysis of theliterature over a 15-year
period focused on racial and ethnic disparitiesin TBI outcomes
(eg, treatment, functional, psychosocial, emotional or behavioral,
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and caregiver) across the lifespan and including all injury
severities. We hypothesized that racial and ethnic disparitiesin
outcomes persist across all outcome domains and across the
continuum of care regardless of age or injury severity.

Methods

Study Design

Following the PRISMA-P (Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols) guidelines
(MultimediaAppendix 1) [25], we outline an updated systematic
review of quantitative and mixed methods studies reporting
racial and/or ethnic differences in TBI outcomes across the
lifespan. The systematic review protocol is registered in
PROSPERO (CRD42023394529).

Eligibility Criteria

The PICOS (Patient, Intervention, Comparison, Outcomes, and
Study Design) framework was used to develop our systematic
review question and guide the development of the literature
search strategies [26]. The elements are detailed below:

« Participants (P): Individuals with aTBI of any age and any
severity. Studies including people with an acquired brain
injury (eg, stroke, tumor, and hypoxic injury) in addition
to TBI may beincluded if the results for persons with TBI
are separated. If there are sufficient studies using pediatric,
adult (age >18 years), or older adult (aged 55+ years)
populations or caregivers, then we will decide if we want
to separate the findings and devel op separate review articles
for each population.

- Intervention (1): Not applicable.

« Comparison (C): Racial or ethnic group identity, where 2
or more ethnic or racial groups must be compared.
Comparisons between “majority” and “minority group”
and between “non-Hispanic White” and “ethnic or racial
minority group” are examples of other comparisons that
may be included. We will acknowledge the earlier race or
ethnicity language used in earlier studies, but our review
will use current, inclusive race or ethnicity language.

«  Outcomes(O): Outcomesfollowing TBI, such astreatment,
function, psychosocial, cognition or neuropsychological,
and emotional or neurobehavioral. Studies may a so address
caregiver outcomes.

«  Study design (S): All quantitative or mixed methods studies
(eg, observational research, cohort study, prospective, and
longitudinal) will beincluded. Qualitative studies, abstracts,
editorials, review articles, commentaries, dissertations or
theses, casereports, policy statements, and epidemiological
studieswill be excluded. All included paperswill bein the
English language and published from January 1, 2009, to
December 31, 2023.

The Determinants of Inequitiesin Neurological Disease, Health,
and Well-being framework by the Nationa Institute of
Neurological Disorders and Stroke will be used to also identify
the individual-to-structural determinants of health reported in
the included studies[21]
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I nformation Sources

We have performed preliminary searches and piloted the study
screening process using the CINAHL,, Gale OneFile, PsycINFO
(Ovid), and PubMed electronic databases to identify relevant
guantitative or mixed method articles published in English. On
January 9, 2023, we conducted a preliminary database search
to ensure the inclusion of literature from January 1, 2009, to
December 31, 2022. We recently conducted our final search on
January 10, 2024, to identify relevant articles published since
the last search through December 2023. We will hand search
the referencelists of relevant systematic reviews and articlesto
identify additional studies not previoudy identified. All
references identified through the searches will be exported into
the online review software Covidence. Duplicates are removed
automatically by the Covidence software.

Search Strategy

A variety of Medical Subject Headings and relevant key words
were developed and used by amedical librarian with significant
experience in performing literature searches. The full search
strategies for each database are included in Multimedia
Appendix 2. Resultswerefiltered by datesand English language.

Study Selection

Using Covidence, at least 2 of the 7 reviewerswill independently
screen each reference according to the title and abstract. All
disagreements will be resolved either by the pair or by the
inclusion of a third reviewer. During the initial preliminary
search, wewere abletoidentify 1746 recordsthat wereimported
for screening (693 from CINAHL, 507 from PubMed, 326 from
PsycINFO, and 220 from Gale OneFile). Of these, 520 duplicate
references were automatically removed by Covidence. An
additional 326 records were identified and added to Covidence
(61 from CINAHL, 200 from PubMed, 21 from PsycINFO, and
44 from Gale OneFile) during the updated search through
December 2023, and 103 duplicateswere removed. We updated
our search criteria to include Alaska Native, resulting in an
additional 47 records identified (11 from CINAHL, 22 from
PubMed, 10 from PsycINFO, and 4 from Gale OneFile). Asa
result, we added 12 additional abstracts after 35 duplicateswere
removed. We will begin the review of the 235 additional
abstracts included. Upon abstract review completion and
resolving any disagreements, we will begin the full-text
screening phase. The full-text articles will be uploaded to
Covidenceto facilitate the review. Each full-text reference will
be reviewed for inclusion by 2 independent reviewers out of
the 7 total reviewers. Any disagreements will be resolved as a
group. Full-text articleswill beincluded in the data abstraction
or collection phase. We will hand search the reference lists of
relevant review articles that were flagged during the abstract
and full-text screening phase, as well as review the references
of theincluded full-text articles. We will aso use hand searching
methodsto manually identify any relevant studies not identified
through our included databases. A PRISMA (Preferred
Reporting Items for Systematic Review and Meta-Analysis)
flow diagram will document the selection process, including
the reasons for exclusions.
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Data Collection

The review team will meet to reflect on the full-text review
process and included articles, then finalize the data extraction
form and its elements for inclusion in Covidence. We will pilot
test the dataextraction form on at least 4 of theincluded articles
before completing the process with the remaining included
full-text articles. We will follow the same review process as
before by having the reviewers work independently in pairsto
extract datafor each included article within Covidence. A third
reviewer will resolve any discrepancies. If needed, the group
will discuss the discrepancies to finalize the included data. If
data are not clear in the article, the investigators will contact
the authors to confirm.

Dataltems

The following datawill be extracted from each of the included
articles: source reference; publication year; population (ie,
pediatric populations, adults aged =18 years, or older adults
aged =55 years); race or ethnicity; sex or gender; geographic
setting (eg, within or outside of the United States); study setting
(eg, acute or inpatient, rehabilitation, outpatient, or community);
sample characteristics, sample size; nature of study (descriptive,
guantitative, or mixed methods); study design (eg,
cross-sectional, cohort, or longitudinal); description and type
of individual-, interpersonal-, institutional-, community-, or
structural-level factors discussed (eg, socioeconomic status,
health care coverage, housing, citizenship status, neighborhood
location, or food security); measures of effect (eg, proportions,
relativerisks, oddsratios, or hazard ratios); outcome measures,
and summary of author interpretations or conclusions.

Risk of Biasand Quality Assessment

Two investigators out of the 7 will independently assess the
methodological quality of each individual article based on the
Newcastle-Ottawa Quality Assessment Scale [27]. A third
reviewer will address any disagreements, or the team will meset
to discuss and decide as a group. If needed, study authors will
be contacted to provide additional details or clarification.

Outcomes

Primary post-TBI outcomes include treatment outcomes (eg,
emergency department, discharge disposition, rehabilitation
placement or access, and rehabilitation treatment), mortality,
functional outcomes (eg, functional status at admission,
discharge, and 1+ years follow-up using the Functional
Independence Measure, Disability Rating Scale, and Functional
Status Examination instruments), psychosocial outcomes (eg,
employment or productivity, community integration, marital
status, quality of life or life satisfaction, and driving), cognitive
or neuropsychological outcomes (eg, executive functioning,
processing speed, and working memory), and emotional or
neurobehavioral outcomes (eg, posttraumatic  stress,
postconcussion disorder, depression, anxiety, and aggression).
Studies may also address as secondary outcomes those of
caregivers of people with TBI (eg, caregiver burden, family
functioning, psychological symptoms, posttraumatic stress
disorder, and quality of life). However, if sufficient studies are
identified based on caregiver outcomes, then we will report the
findings in a separate review.
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Data Synthesis

We plan to conduct a narrative synthesis instead of a
meta-analysis due to the high likelihood of heterogeneity and
the diversity of confounding variables and the dataincluded in
the studies. For the narrative synthesis, we will synthesize the
types of studies, methodologies used, methodological
considerations, findings of the studies (particularly regarding
racial and ethnic differencesin outcomes), evidence of findings,
limitations of methods, and a summary of author conclusions.
If sufficient data are identified, we will conduct a subgroup
analysis by age (eg, older adults or pediatric populations) or by
sex or gender.

Ethical Considerations

No ethical approval from an ingtitutional review board was
required for this systematic review.

Results

Asmentioned previously, theinitial protocol has been registered
in PROSPERO (CRD42023394529). We have already identified
abstracts using the search strategy for all 4 of the included
electronic databases. We recently updated the search and will
begin abstract screening of the additional abstracts identified
from the last search completed in January 2024. We will then
begin full-text review, and we anticipate that entire systematic
review will be completed by fall 2024. The study results will
be disseminated through an open-access publication in a
peer-reviewed journal, and we will present our findings at an
international or national meeting. We also hope to develop a
nontraditional dissemination product that can be shared with
persons with TBI, their families, and the lay audience.

Discussion

Expected Findings

The goal of thiswork isto seek and review additional literature
regarding outcomes of minoritized populationswith TBI across
the recovery process. Outcomes of interest are broad and
inclusive of physical and cognitive functioning, as well as
emotional and behavioral outcomes. Thiswork will also review
treatment outcomes in studies examining differences between
minoritized and nonminoritized communities.  This
comprehensive review builds upon and updates decades-long
research examining racial and ethnic disparitiesin TBI outcomes
as the field continues to investigate ways to achieve health
equity in the population with TBI.

Thiswork is especially appropriate currently as many fields of
research increasefocus on SDoH [21,28], which affect all areas
of aperson’senvironment, from education to health care access
and quality, to economic stability and the social context. With
the increased awareness and inclusion of SDoH in research
since 2009, this review can contribute to the identification of
higher-level intervention opportunitiesin terms of clinical and
community programming, as well as policy changes affecting
treatment across numerous points in the continuum of care.
With this review, we expect to gain additional insight into
progress or continuing barriers to health equity and be able to
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identify any gaps in the literature in the science of treatment
and recovery for minoritized populations with TBI.

Study Limitations

Limitations of our study include the use of only
English-language studies, which can limit the representativeness
of the review. Our study is also limited by the validity of the
articlesweinclude. The heterogeneity of the articles can make
it difficult to draw conclusions, however, to facilitate
interpretation, we will summarize the findings based on
outcomes of interest. The definitions of race and ethnicity are
informed socialy and are continuously changing; these
definitions could changein the future and alter theimplications
of our review. The treatment of racial and ethnic groups as
homogenous could also lead to erroneous conclusions. We
focused only on racial and ethnic socia identities; therefore,
we must acknowledge that there are multiple dimensions of
social identitiesthat may influence disparitiesin outcomes after
TBI.

Pappadis et a

Conclusions

The results of this updated systematic review could provide
greater insights into ethnic and racial disparities experienced
following TBI across the lifespan. We hope that the results of
this updated systematic review will not only corroborate the
findings of Gary et a [14] and others, but aso add to the
knowledge base regarding post-TBI outcome differences by
race or ethnicity. It will also include a comprehensive analysis
of disparities across the various stages of recovery, outcomes,
and settings and will use rigorous and systematic processes of
review, data collection, and extraction. Instead of being one of
many disparities-focused reviews, we hope that our findings
will be serve as foundational knowledge to inform clinical
practice; guide the development of patient-centered and
culturally-guided services, programs, and interventions to
address identified disparities; as well as to inform policy and
practice changes to address systemic inequities that continueto
perpetuate health disparitiesfor marginalized communitieswith
TBI.

Acknowledgments

We offer specia thanks to Ms. Alison Hansen, The University of Texas Medical Branch’'s medical librarian, for conducting the
database searches. We al so acknowledge that the conceptualization of thiswork occurred in partnership with the Traumatic Brain
Injury National Model Systems (TBIMS) Inclusion, Diversity, Equity, and Accessibility Specia Interest Group (IDEA SIG). The
authors did not receive funding for this study; however, we acknowledge funding that supported the authors' contributionsto this
manuscript, with support from the National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR;
90DPTB0025, 90DPTB0021, 90DPTB0034, 90DPTBO0005, and 90DPTBO0003), a part of the Administration for Community
Living (ACL) within the US Department of Health and Human Services (HHS), and the National Institutes of Health (NIH),
including National Institute on Aging (NIA; KO1AG065492 and P30AG024832), National Institute on Minority Health and
Health Disparities (NIMHD; L60MDO009326L), and the National Center for Advancing Trandlational Science (NCATS;
UL 1TR001439). The contents of this publication is solely the responsibility of the authors and do not necessarily represent the
policy or official views of NIDILRR, ACL, HHS, NIH/NIA, NIH/NIMHD, or NIH/NCATS, and you should not assume
endorsement by the Federal Government.

Authors Contributions

MRP, KGT, PG, MS, and AHL designed the study. MRP and KGT supervised the study. MRP, KGT, PG, CRA, CKO, MS, and
AHL wrote the original draft and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Search strategies for the CINAHL, Gale OneFile, PsycINFO (Ovid), and PubMed databases.
[PDF File (Adobe PDF File), 184 KB-Multimedia Appendix 1]

Multimedia Appendix 2

PRISMA-P (Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols) 2015 checklist.
[PDE File (Adobe PDF File), 137 KB-Multimedia A ppendix 2]

References

1.  GBD 2016 Traumatic Brain Injury and Spinal Cord Injury Collaborators. Global, regional, and national burden of traumatic
brain injury and spinal cord injury, 1990-2016: a systematic analysis for the Globa Burden of Disease Study 2016. L ancet
Neurol. Jan 2019;18(1):56-87. [FREE Full text] [doi: 10.1016/S1474-4422(18)30415-0] [Medline: 30497965]

2. WilsonL, Stewart W, Dams-O'Connor K, Diaz-ArrastiaR, Horton L, Menon DK, et al. The chronic and evolving neurol ogical
consequences of traumatic brain injury. Lancet Neurol. Oct 2017;16(10):813-825. [FREE Full text] [doi:
10.1016/S1474-4422(17)30279-X] [Medline: 28920887]

https://www.researchprotocols.org/2024/1/e58763 JMIR Res Protoc 2024 | vol. 13 | €58763 | p. 5

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v13i1e58763_app1.pdf&filename=79306cef3ee613d6f34f60cf45efbe3f.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e58763_app1.pdf&filename=79306cef3ee613d6f34f60cf45efbe3f.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e58763_app2.pdf&filename=fcfa7cb8f0ad16479c1fd134f7cc1b13.pdf
https://jmir.org/api/download?alt_name=resprot_v13i1e58763_app2.pdf&filename=fcfa7cb8f0ad16479c1fd134f7cc1b13.pdf
https://linkinghub.elsevier.com/retrieve/pii/S1474-4422(18)30415-0
http://dx.doi.org/10.1016/S1474-4422(18)30415-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30497965&dopt=Abstract
https://europepmc.org/abstract/MED/28920887
http://dx.doi.org/10.1016/S1474-4422(17)30279-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28920887&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Pappadis et &

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Lefkovits AM, Hicks AJ, Downing M, Ponsford J. Surviving the "silent epidemic”: aqualitative exploration of thelong-term
journey after traumatic brain injury. Neuropsychol Rehabil. Dec 2021;31(10):1582-1606. [doi:
10.1080/09602011.2020.1787849] [Medline: 32660336]

National Academiesof Sciences, Engineering, and Medicine, Health and Medicine Division, Board on Health Care Services,
Board on Health Sciences Policy, Committee on Accelerating Progress in Traumatic Brain Injury Research and Care.
Berwick D, Bowman K, Matney C, editors. Traumatic Brain Injury: A Roadmap for Accelerating Progress. Washington,
DC. The National Academies Press; 2022.

Haarbauer-KrupaJ, Pugh MJ, Prager EM, Harmon N, Wolfe J, Yaffe K. Epidemiology of chronic effects of traumatic brain
injury. J Neurotrauma. Dec 2021;38(23):3235-3247. [EREE Full text] [doi: 10.1089/neu.2021.0062] [Medline: 33947273]
Johnson LW, Diaz I. Exploring the socia determinants of health and health disparities in traumatic brain injury: a scoping
review. Brain Sci. Apr 23, 2023;13(5):707. [FREE Full text] [doi: 10.3390/brainsci13050707] [Medline: 37239178]
Rosenthal M, Dljkers M, Harrison-Felix C, Nabors N, Witol AD, Young ME, et a. Impact of minority status on functional
outcome and community integration following traumatic brain injury. JHead Trauma Rehabil. Oct 1996;11(5):40-57. [doi:
10.1097/00001199-199610000-00005]

Sherer M, Nick TG, Sander AM, Hart T, Hanks R, Rosenthal M, et al. Race and productivity outcome after traumatic brain
injury: influence of confounding factors. J Head Trauma Rehabil. 2003;18(5):408-424. [doi:
10.1097/00001199-200309000-00003] [Medline: 12973271]

Hart T, Whyte J, Polansky M, Kersey-Matusiak G, Fidler-Sheppard R. Community outcomes following traumatic brain
injury: impact of race and preinjury status. J Head Trauma Rehabil. 2005;20(2):158-172. [doi:
10.1097/00001199-200503000-00004] [Medline: 15803039]

Yeates KO, Taylor HG, Woodrome SE, Wade SL, Stancin T, Drotar D. Race as a moderator of parent and family outcomes
following pediatric traumatic brain injury. J Pediatr Psychol. Jun 2002;27(4):393-403. [doi: 10.1093/jpepsy/27.4.393]
[Medline: 11986362]

Arango-Lasprilla JC, Rosenthal M, Deluca J, Komaroff E, Sherer M, Cifu D, et a. Traumatic brain injury and functional
outcomes. does minority status matter? Brain Inj. Jun 2007;21(7):701-708. [doi: 10.1080/02699050701481597] [Medline:
17653944]

Arango-Lasprilla JC, Rosenthal M, Deluca J, Cifu DX, Hanks R, Komaroff E. Functional outcomes from inpatient
rehabilitation after traumatic brain injury: how do Hispanics fare? Arch Phys Med Rehabil. Jan 2007;88(1):11-18. [doi:
10.1016/j.apmr.2006.10.029] [Medline: 17207669]

Arango-Lasprilla JC, Ketchum JM, Williams K, Kreutzer JS, Marquez de la Plata CD, O'Nell-Pirozzi TM, et al. Racial
differencesin employment outcomes after traumatic brain injury. Arch Phys Med Rehabil. May 2008;89(5):988-995. [doi:
10.1016/j.apmr.2008.02.012] [Medline: 18452750]

Gary KW, Arango-LasprillaJC, Ketchum M, Kreutzer JS, Copolillo A, Novack TA, et al. Racial differencesin employment
outcome after traumatic brain injury at 1, 2, and 5 years postinjury. Arch Phys Med Rehabil. Oct 2009;90(10):1699-1707.
[doi: 10.1016/j.apmr.2009.04.014] [Medline: 19801059]

Arango-LasprillaJC, Ketchum JM, Gary KW, Kreutzer JS, O'Neil-Pirozzi TM, Wehman P, et a. The influence of minority
status on job stability after traumatic braininjury. PM R. Jan 2009;1(1):41-49. [doi: 10.1016/j.pmrj.2008.07.001] [Medline:
19627871]

Arango-Lasprilla JC, Ketchum JM, Gary K, Hart T, Corrigan J, Forster L, et a. Race/ethnicity differencesin satisfaction
with lifeamong persons with traumatic brain injury. NeuroRehabilitation. 2009;24(1):5-14. [doi: 10.3233/NRE-2009-0449]
[Medline: 19208953]

Sander AM, Pappadis MR, DavisLC, Clark AN, Evans G, Struchen MA, et al. Relationship of race/ethnicity and income
to community integration following traumatic brain injury: investigation in a non-rehabilitation trauma sample.
NeuroRehabilitation. 2009;24(1):15-27. [doi: 10.3233/NRE-2009-0450] [Medline: 19208954]

Hart T, O'Neil-Pirozzi TM, Williams KD, Rapport LJ, Hammond F, Kreutzer J. Racial differencesin caregiving patterns,
caregiver emotional function, and sources of emotional support following traumatic brain injury. J Head Trauma Rehabil.
2007;22(2):122-131. [doi: 10.1097/01.HTR.0000265100.37059.44] [Medline: 17414314]

Sander AM, Davis LC, Struchen MA, Atchison T, Sherer M, Malec JF, et al. Relationship of race/ethnicity to caregivers
coping, appraisals, and distress after traumatic brain injury. NeuroRehabilitation. 2007;22(1):9-17. [Medline: 17379945]
Kucukboyaci NE, Long C, Smith M, Rath JF, Bushnik T. Cluster analysis of vulnerable groups in acute traumatic brain
injury rehabilitation. Arch Phys Med Rehabil. Nov 2018;99(11):2365-2369. [FREE Full text] [doi:
10.1016/j.apmr.2017.11.016] [Medline: 29317223]

Griffith DM, Towfighi A, Manson SM, Littlejohn EL, Skolarus L E. Determinants of inequitiesin neurologic disease, health,
and well-being: The NINDS socia determinants of health framework. Neurology. Aug 15, 2023;101(7 Suppl 1):S75-S81.
[doi: 10.1212/WNL .0000000000207566] [Medline: 37580154]

Jones RC, Creutzfeldt CJ, Cox CE, Haines KL, Hough CL, VavilalaMS, et a. Racial and ethnic differencesin health care
utilization following severe acute brain injury in the United States. J Intensive Care Med. Nov 2021;36(11):1258-1263.
[doi: 10.1177/0885066620945911] [Medline: 32912070]

https://www.researchprotocols.org/2024/1/e58763 JMIR Res Protoc 2024 | vol. 13 | €58763 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.1080/09602011.2020.1787849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32660336&dopt=Abstract
https://europepmc.org/abstract/MED/33947273
http://dx.doi.org/10.1089/neu.2021.0062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33947273&dopt=Abstract
https://www.mdpi.com/resolver?pii=brainsci13050707
http://dx.doi.org/10.3390/brainsci13050707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37239178&dopt=Abstract
http://dx.doi.org/10.1097/00001199-199610000-00005
http://dx.doi.org/10.1097/00001199-200309000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12973271&dopt=Abstract
http://dx.doi.org/10.1097/00001199-200503000-00004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15803039&dopt=Abstract
http://dx.doi.org/10.1093/jpepsy/27.4.393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11986362&dopt=Abstract
http://dx.doi.org/10.1080/02699050701481597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17653944&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2006.10.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17207669&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2008.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18452750&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2009.04.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19801059&dopt=Abstract
http://dx.doi.org/10.1016/j.pmrj.2008.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19627871&dopt=Abstract
http://dx.doi.org/10.3233/NRE-2009-0449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19208953&dopt=Abstract
http://dx.doi.org/10.3233/NRE-2009-0450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19208954&dopt=Abstract
http://dx.doi.org/10.1097/01.HTR.0000265100.37059.44
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17414314&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17379945&dopt=Abstract
https://europepmc.org/abstract/MED/29317223
http://dx.doi.org/10.1016/j.apmr.2017.11.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29317223&dopt=Abstract
http://dx.doi.org/10.1212/WNL.0000000000207566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37580154&dopt=Abstract
http://dx.doi.org/10.1177/0885066620945911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32912070&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Pappadis et &

23. Saadi A, Bannon S, Watson E, Vranceanu AM. Racial and ethnic disparities associated with traumatic brain injury across
the continuum of care: a narrative review and directions for future research. J Racial Ethn Health Disparities. Jun
2022;9(3):786-799. [doi: 10.1007/s40615-021-01017-4] [Medline: 33733427]

24. Maldonado J, Huang JH, Childs EW, Tharakan B. Racial/ethnic differences in traumatic brain injury: pathophysiology,
outcomes, and future directions. J Neurotrauma. Mar 2023;40(5-6):502-513. [doi: 10.1089/neu.2021.0455] [Medline:
36029219]

25. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et a. Preferred reporting items for systematic review
and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. Jan 01, 2015;4(1):1. [FREE Full text] [doi:
10.1186/2046-4053-4-1] [Medline: 25554246]

26. O'Connor D, Green S, Higgins JPT. Chapter 5: defining the review question and devel oping criteriafor including studies.
In: Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews of Interventions. Cochrane Book Series.
Chichester, West Sussex, England. The Cochrane Collaboration; Sep 22, 2008:81-94.

27. WellsGA, SheaB, O'Connell D, Peterson J, Welch V, Losos M, et a. The Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studies in meta-analyses. Ottawa Hospital Research Institute. May 3, 2021. URL: https:/
/www.ohri.ca/programs/clinical_epidemiology/oxford.asp [accessed 2023-07-06]

28. U.S. Department of Health and Human Services, Office of Disease Prevention and Health Promotion. Social determinants
of health. Healthy People 2030. URL : https://health.gov/heal thypeopl e/abj ectives-and-data/soci al -determinants-health
[accessed 2023-03-09]

Abbreviations

Cl: community integration

PICOS: Patient, Intervention, Comparison, Outcomes, and Study Design

PRISMA: Preferred Reporting Items for Systematic Review and Meta-Analysis
PRISMA-P: Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
SDoH: social determinants of health

TBI: traumatic brain injury

Edited by T Leung, S Ma; submitted 24.03.24; peer-reviewed by A Peterson, OYY Franco-Rocha; comments to author 05.06.24;
revised version received 28.06.24; accepted 17.07.24; published 03.10.24

Please cite as:

Pappadis MR, Talley KG, Garcia P, Aguirre CR, Onwudebe CK, Smith M, Lequerica AH

Racial and Ethnic Differences in Traumatic Brain Injury Outcomes From 2009 to 2023: Protocol for a Systematic Review
JMIR Res Protoc 2024;13:€58763

URL: https.//www.researchprotocols.org/2024/1/e58763

doi: 10.2196/58763

PMID: 39361416

©Monique R Pappadis, Kelli G Talley, Patricia Garcia, Caitlin R Aguirre, Chinedu K Onwudebe, Michelle Smith, Anthony H
Lequerica. Originally published in IMIR Research Protocols (https://www.researchprotocols.org), 03.10.2024. This is an
open-access  article  distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocals, is properly cited. The compl ete bibliographic information,
alink to the original publication on https.//www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2024/1/e58763 JMIR Res Protoc 2024 | vol. 13 | €58763 | p. 7
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1007/s40615-021-01017-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33733427&dopt=Abstract
http://dx.doi.org/10.1089/neu.2021.0455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36029219&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/2046-4053-4-1
http://dx.doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25554246&dopt=Abstract
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://health.gov/healthypeople/objectives-and-data/social-determinants-health
https://www.researchprotocols.org/2024/1/e58763
http://dx.doi.org/10.2196/58763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39361416&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

