
Abstract 

Objectives: To identify the types of research focusing on Traumatic Brain Injury (TBI) amongst 

Indigenous people in order to (i) synthesise their findings and (ii) ascertain where research gaps exist.  

Methodology: A systematic review using the PRISMA approach was employed. Eight databases were 

searched for peer-reviewed literature published at any date.  

Findings: Twenty-six studies met the inclusion criteria and were included in this review. The majority 

of studies focused on the prevalence or incidence of TBI amongst Indigenous people (n=15). Twelve 

of these found Indigenous people had a higher prevalence or incidence of TBI compared to non-

Indigenous people. Under-researched areas include (with number of articles identified in brackets): 

Indigenous level of injury or recovery (n=2), neuropsychological assessment and TBI (n=3), 

Indigenous perspectives of TBI (n=2), Indigenous intervention for TBI (n=1), and rehabilitation for 

TBI (n=4).  

Conclusion: Published studies demonstrate that Indigenous people have a higher prevalence or 

incidence of TBI compared to non-Indigenous people. Limited studies explore culturally appropriate 

rehabilitation and intervention methods and Indigenous understandings of TBI. It is imperative future 

research consider the nature and efficacy of culturally appropriate approaches and their contribution to 

towards better outcomes for Indigenous people with TBI, their families and communities.  

 

Introduction 

A definitive understanding of the extent and characteristics of published studies concentrating on 

traumatic brain injury (TBI) for Indigenous populations does not exist. Incidence and prevalence 

studies have found that Indigenous people are more likely to experience a traumatic brain injury (TBI) 

compared to non-Indigenous people. For example, an Australian study investigating the extent of 

hospital admissions due to head injury of Aboriginal and non-Aboriginal people throughout 1999-

2005 by Jamieson, et al. 1, found the rate of hospitalisation for Aboriginal people was 21 times higher 



than those of non-Aboriginal people. Similarly in New Zealand, a study investigating the prevalence 

of brain injury among people inside and outside hospital, found Māori people were significantly more 

likely to experience traumatic brain injury compared to all other ethnicities 2. Higher incidence rates 

among Indigenous people have also been identified within North American studies 3,4.  

While findings suggest that Indigenous people are more likely to experience TBI 2,3,5, there is no 

systematic review which synthesises peer-reviewed literature concerning the incidence or prevalence 

of TBI for Indigenous people. The closest to a systematic synthesis of peer-reviewed literature around 

TBI for Indigenous populations has been a pragmatic review conducted by Elder 6. This review aimed 

to ascertain the extent and characteristics of child and adolescent TBI for Māori populations. Elder 6 

concluded there was a lack of child and adolescent Māori specific TBI focused studies. While this 

review is useful in terms of understanding adolescent and child TBI for Māori people, the review does 

not provide evidence around the extent of studies focusing on Indigenous TBI, and the prevalence and 

incidence of TBI for Indigenous populations throughout the developed world.  

Studies which explore the impact of rehabilitation on the functional outcomes of Indigenous people 

with TBI are also limited 7,8. Previous systematic reviews focusing on dementia and cognitive 

impairment among Indigenous people 9,10 and stroke among American Indians and Alaskan Natives 

(AI/AN) 11 have provided new knowledge concerning the extent of these conditions, and how 

interventions may be delivered among the populations concerned. It is expected that a similar review 

focusing on TBI among Indigenous people can also provide benefit to practitioners and consequently 

favourably impact Indigenous people with TBI.  

A systematic review exploring the extent of research focusing on TBI among Indigenous people can 

add to our understanding of the prevalence or incidence, impact of rehabilitation, and best 

interventions for Indigenous people with TBI. It can also identify gaps in the evidence base. In 

response to the need for a comprehensive review particular to Indigenous TBI, and the importance of 

understanding the extent of research in the area a systematic review was conducted that aimed to:  



1.) Identify the types of studies that have investigated TBI among Indigenous people and 

synthesise their findings.  

2.) Identify gaps in research pertaining to TBI among Indigenous people.   

Methods 

Literature was gathered during a systematic search of peer-reviewed literature focusing on 

neurocognitive impairment among Indigenous people. The PRISMA approach 12 was applied and an 

iterative approach was undertaken to identify literature throughout two searches. 

Search strategy  

Initially the following databases were searched for literature published at any date (with dates in 

brackets): Informit (July 13, 2016), CINAHL (July 13, 2016), JSTOR (July 13, 2016), ProQuest (July 

13, 2016), PsycInfo (July 13, 2016), Web of Science (July 13, 2016), SAGE (July 19, 2016), 

MEDLINE (July 19, 2016).  During the initial search the following search string was used: 

(“Aboriginal*” OR “Torres Strait” OR “First Nation*” OR “First People*” OR “Indigenous”  OR 

“Native*” OR "Māori" OR "Inuit" OR "Eskimo" OR “Koori*” OR “Murri” OR “ATSI”) AND 

("Brain Injur*" OR "TBI" OR "ABI" OR "Traumatic Brain Injur*" OR "Acquired Brain Injur*" OR 

"Head Injur*" OR "Neuro*" OR "Fetal Alcohol" OR “Foetal Alcohol” OR "FASD*”OR “Dementia” 

OR “Alzheimer*" OR "Stroke"). Additionally, a search was conducted with the indicated string 

alongside the following AND (alcohol OR Drug* OR substance OR addict*). As the term ‘American 

Indian’ was often used to refer to Indigenous people in the USA, during a second search, on August 

7th 2016, the same databases were searched for literature published at any date using the following 

search string: “American Indian*” AND (“Brain Injur*” OR “TBI” OR “ABI” OR “Traumatic Brain 

Injur*” OR “Acquired Brain Injur*” OR "Head Injur*”). The reference lists of articles were also 

reviewed against the review inclusion criteria. 

Eligibility criteria  



To be included for review articles must have (i) involved Indigenous people, or when a sample of 

various ethnicities were provided, included results specific to those of Indigenous people, (ii) explored 

TBI as an outcome, and where multiple outcomes were provided, provided separate results for those 

who had experienced TBI, and (iii) be an original research article or systematic review. If not a 

systematic review, details of the databases searched and sources identified were required.  

Data extraction 

Studies were categorised and synthesised based on the study aim. A grouping category was 

established when a distinct study aim was identified. If a study fell under an identified aim, the 

findings were grouped into the already identified aim and synthesised. Given this is the first synthesis 

of studies in the area, the findings particular to each study aim were summarised in order to highlight 

the current state of knowledge in the area.  

Methodological quality assessment 

The methodological quality of each study was appraised using one of three tools. For prevalence or 

incidence studies, a tool developed by Loney, et al. 13 for the critical appraisal of prevalence or 

incidence studies was used. For quantitative studies the McMaster Critical Review Form for 

Quantitative Studies was utilised 14 and for qualitative studies, the McMaster Critical Review form for 

Qualitative Studies was used 15. For each criteria within each tool, a rating of ‘yes’, ‘no’, ‘not 

applicable’ or ‘not addressed’ was provided. Responses of ‘yes’ were designated a value of 1, and 

responses of ‘no’ or ‘not addressed’ were designated a value of 0. Items which were ‘not applicable’ 

were not scored and not included in the tabulation of methodological quality. Higher overall scores 

were indicative of higher methodological quality.  

Findings 

Twenty-six studies were included in the final review. The flowchart detailing the screening process 

has been included below in Figure 1  

[Insert Figure 1 here] 



Characteristics of studies 

In total, 14 studies included populations from the USA 3,4,7,16-26, nine studies included populations 

from New Zealand 2,27-34, one study included populations from Australia 35 and, two studies included 

populations from Canada 8,36. Studies included in this review focused on the following topics: 

prevalence or incidence of TBI (n=15), level of injury or recovery (n=2), neuropsychological 

assessment and TBI (n=3), Indigenous perspectives of TBI (n=2), intervention for TBI (n=1), and 

rehabilitation for TBI (n=4). Table 1 below provides an indication of which studies fell under each 

theme.  

Table 1: Research topics  

No. Study Prevalence or 
Incidence 
and/or causes 
of TBI 

Level of 
Injury and 
Recovery 

Neuropsychological 
Assessments 

Indigenous 
Perspectives 
of TBI 

Intervention 
for TBI 

Rehabilitation 
for TBI 

1 Adekoya and 
Wallace 26 

☒ ☐ ☐ ☐ ☐ ☐ 

2 Adekoya, et al. 
25 

☒ ☐ ☐ ☐ ☐ ☐ 

3 Barker-Collo, 
et al. 27 

☒ ☐ ☐ ☐ ☐ ☐ 

4 Barnfield and 
Leathem 34 

☒ ☐ ☐ ☐ ☐ ☐ 

5 Bazarian, et al. 
21 

☒ ☐ ☐ ☐ ☐ ☐ 

6 Bazarian, et al. 
24 

☒ ☐ ☐ ☐ ☐ ☐ 

7 Blackmer and 
Marshall 8 

☐ ☒ ☐ ☐ ☐ ☐ 

8 Coronado, et al. 
3 

☒ ☐ ☐ ☐ ☐ ☐ 

9 Dudley, et al. 28 ☐ ☐ ☒ ☐ ☐ ☐ 

10 Elder 29 ☐ ☐ ☐ ☒ ☐ ☐ 

11 Elder and 
Kersten 32 

☐ ☐ ☐ ☒ ☐ ☐ 

12 Elder 30 ☐ ☐ ☐ ☐ ☒ ☐ 

13 Faleafa 31 ☐ ☐ ☐ ☐ ☐ ☒ 

14 Feigin, et al. 2 ☒ ☐ ☐ ☐ ☐ ☐ 



15 Fuentes, et al. 7 ☐ ☐ ☐ ☐ ☐ ☒ 

16 Langlois, et al. 
22 

☒ ☐ ☐ ☐ ☐ ☐ 

17 Lasry, et al. 36 ☒ ☐ ☐ ☐ ☐ ☐ 

18 Linton 16 ☒ ☐ ☐ ☐ ☐ ☐ 

19 Linton and Kim 
17 

☒ ☐ ☐ ☐ ☐ ☐ 

20 Linton, et al. 23 ☐ ☒ ☐ ☐ ☐ ☐ 

21 Moore, et al. 35 ☒ ☐ ☐ ☐ ☐ ☐ 

22 Nakagawa, et 
al. 18 

☐ ☐ ☐ ☐ ☐ ☒ 

23 Nelson, et al. 19 ☒ ☐ ☒ ☐ ☐ ☐ 

24 Prigatano and 
Leathem 33 

☐ ☐ ☒ ☐ ☐ ☐ 

25 Rutland-
Brown, et al. 4 

☒ ☐ ☐ ☐ ☐ ☐ 

26 Whitfield and 
Lloyd 20 

☐ ☐ ☐ ☐ ☐ ☒ 

Totals 15 2 3 2 1 4 

 

 

 Methodological quality results 

The methodological quality of each study was appraised by AL and JB. An interrater reliability score 

was tabulated by the percentage method37. The percentage agreement between the two reviewers was 

88.4% for prevalence or incidence studies, 83.7% for quantitative studies and 85.5% for qualitative 

studies. The interrater reliability across the three methodological assessment tools was 86%. Where 

discrepancies existed a consensus was reached between both reviewers. Overall, most studies 

included in this review were of high quality.  Tables 2, 3 and 4 present the methodological quality 

assessment details for each study.  

 

 



Table 2: Prevalence or incidence studies review form 

Item 

Adekoya 
and 

Wallace 
26 

Adekoya, 
et al. 25 

Bazarian, 
et al. 21 

Bazarian, 
et al. 24 

Coronado, 
et al. 3 

Barker-
Collo, 
et al. 27 

Barnfield 
and 

Leathem 
34 

Feigin, 
et al. 2 

Langlois, 
et al. 22 

Lasry, 
et al. 

36 
Linton 

16 

Linton 
and Kim 

17 
Moore, 
et al. 35 

Nelson, 
et al. 19 

Rutland-
Brown, 
et al. 4 

1. Are the study design and 
sampling method appropriate 
for the research question?  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2. Is the sampling frame 
appropriate? 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

3. Is the sample size adequate? 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

4. Are objective, suitable and 
standard criteria used for 
measurement of the health 
outcome? (0 if no clear 
definition) 1 1 1 1 1 1 0 1 1 1 0 0 0 0 1 

5. Is the health outcome 
measured in an unbiased 
fashion? 1 1 1 1 1 1 0 1 1 1 0 1 0 0 1 

6. Is the response rate 
adequate? Are the refusers 
described? (missing data) N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A N/A 1 N/A N/A 

7. Are the estimates of 
prevalence or incidence given 
with confidence intervals and in 
detail by subgroup, if 
appropriate? 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 

8. Are the study subjects and 
the setting described in detail 
and similar to those of interest 
to you? 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 

  6/7 6/7 7/7 7/7 7/7 7/7 5/8 7/7 6/7 7/7 5/7 6/7 6/8 5/7 7/7 



Table 3: Quantitative studies review form 

 

 

 

Item 
Blackmer and 

Marshall 8 Faleafa 31 Fuentes, et al. 7 Linton, et al. 23 
Nakagawa, et al. 

18 
Prigatano and 

Leathem 33 
Whitfield and 

Lloyd 20 

1.Was the purpose clearly stated?  1 1 1 1 1 1 1 

2.Was relevant background literature reviewed? 1 1 1 1 1 1 0 

3.Was the sample described in detail? 1 1 1 1 1 1 1 

4.Was sample size justified? 1 1 1 1 1 1 1 

5.Were outcome measures reliable?  1 1 1 1 1 1 1 

6.Were outcome measures valid?  1 1 1 1 1 1 1 

7.Intervention was described in detail?  N/A N/A 0 N/A N/A N/A 0 

8.Contamination was avoided?  N/A N/A N/A N/A N/A N/A N/A 

9.Cointervention was avoided?  N/A N/A Not Addressed N/A N/A N/A Not Addressed 

10.Results were reported in terms of statistical significance?  1 1 1 1 1 1 1 

11.Were the analysis method(s) appropriate?  1 1 1 1 1 1 1 

12.Clinical importance was reported?  1 1 1 1 1 1 1 

13.Drop-outs were reported?  N/A N/A Not Addressed N/A N/A N/A Not Addressed 

14.Conclusions were appropriate given study?  1 1 1 1 1 1 1 

  10/10 10/10 9/12 10/10 10/10 10/10 9/13 



Table 4: Qualitative studies review form 

Item 
Dudley, et al. 

28 Elder 29 Elder and Kersten 32 Elder 30 

1.Was the purpose clearly stated?  1 1 1 1 

2.Was relevant background literature reviewed? 1 1 1 1 

3.What was the design? 

Qualitative 
Descriptive 

Research Design 
Marae Wananga (meeting 

house of discussion)  
Whakawiti Korero (exchange 
of ideas through discussion Marae Wananga (meeting house of discussion)  

4.Was a theoretical perspective identified? 0 1 1 1 

Was the process of purposeful selection described? 1 1 1 N/A 

Was sampling done until redundancy in the data was researched? No Ad No Ad No Ad No Ad 

Was informed consent obtained? 1 1 1 N/A 

Clear and complete description for site? 0 1 1 N/A 

Clear and complete description for participants? 1 1 1 N/A 

Role of researcher & relathionship  with participants? 0 0 0 N/A 

Identification of assumptions and biases of researcher? 1 1 1 1 

Procedural rigor was used in data collection strategies? 1 1 1 N/A 

Data analyses were inductive? 1 1 1 1 

Findings were consitent with reflective of data? 1 1 1 1 

Decision trail developed? No Ad No Ad No Ad No Ad 

Process of analyzing the data was described adequately? 1 1 1 1 

Did a meaningful picture of the phenomenon under study emerge? 1 1 1 1 

Was there evidence of the four components of trustworthiness? 4 4 4 4 

Conclusions were appropriate given the study findings? 1 1 1 1 

The findings contributed to theory development & future OT 
practice/research? 1 1 1 1 

  17/22 19/22 19/22 14/16 

 

 



Diagnosis of TBI 

Of the 26 sources included in this review, 20 presented information about how TBI was diagnosed. Of 

these , three 2,8,18 identified TBI according to specified scores on the Glasgow Coma Scale (GCS) 38, 

one 26 according to the Centre for Disease Control’s (CDC) guidelines of surveillance of central 

nervous system injury 39, nine 3,4,7,21,22,24,25,27,36 according to the International Classification of Diseases 

(ICD) 40,41, one 23 via Injury Severity Scores (ISS), three 33-35 according to experiencing a loss of 

consciousness or blacking out, one 2 by the World Health Organisation (WHO) Injury Surveillance 

Guidelines 42, one 36 by the Institut national de santé publique du Québec (INSPQ) guidelines 43, one 31 

by the Accident Compensation Corporation (ACC) criteria 44, one 17 by a medical practitioner 

assessment and one 19 by an individual’s report of experiencing a head injury. 

Prevalence or incidence of TBI  

The highest proportion of studies (N=15) included in this review focused on the prevalence or 

incidence of TBI. Data populations were from hospitals and/or various health clinics 2,4,21,22,26,27,36, 

prison populations 34 or juvenile detention centres 35, trauma centres 16,17, or from a representative 

sample of the population 19. Additionally, two studies explored the incidence of TBI related deaths 3,25. 

For these studies data was gathered from the Centers for Disease Control & Prevention National 

Center for Health Statistics (NCHS) Multiple Cause of Death.  

 

Findings indicate that Indigenous people have a higher prevalence or incidence of TBI when 

compared to other races, or the entire population. As indicated in Table 5 below, 13 of the 15 studies 

exploring prevalence or incidence provided a comparison between Indigenous and non-Indigenous 

populations, or the entire population. Ten of these 13 studies found Indigenous people had a higher 

prevalence or incidence of TBI compared to non-Indigenous peoples or the entire population.  One of 

the 13 studies found Indigenous people had a lower prevalence or incidence of TBI compared to non-

Indigenous populations or the entire population. Finally, two studies 24,35 provided mixed results 

where some Indigenous people had a higher incidence while some had a lower incidence compared to 



non-Indigenous people or the entire population.  The reasons for contrasting findings were not 

provided for these studies.  

 

Table 5: Indigenous and non-Indigenous TBI prevalence or incidence comparison 

Study Higher prevalence or 
incidence compared to non-
Indigenous populations, or 
the entire population 

Lower prevalence or incidence 
compared to non-Indigenous 
populations, or the entire 
population 

Adekoya and Wallace 26 ☐ ☒ 
Adekoya, et al. 25 ☒ ☐ 
Barker-Collo, et al. 27 ☒ ☐ 
Barnfield and Leathem 34 ☒ ☐ 
Bazarian, et al. 21 ☒ ☐ 
Bazarian, et al. 24 ☒ ☒ 
Coronado, et al. 3 ☒ ☐ 
Feigin, et al. 2 ☒ ☐ 
Langlois, et al. 22 ☒ ☐ 
Lasry, et al. 36 N/R N/R 
Moore, et al. 35 ☒ ☒ 
Linton 16 ☒ ☐ 
Linton and Kim 17 ☒ ☐ 
Nelson, et al. 19 N/R N/R 
Rutland-Brown, et al. 4 ☒ ☐ 
Total 12 3 

 
 

Hospital data 

In terms of hospital data, Adekoya and Wallace 26 utilised Indian Hospital Service data to ascertain 

the number of hospital visits from 1992-1996 attributable to TBI among AI/ANs. Average incidence 

per 100,000 people was 81.7. This was lower than the national average at that time of 98 per 100,000 

45. Similarly, Barker-Collo, et al. 27 explored the extent of hospital visits of Māori people who had 

experienced TBI. Specific to 2003/2004 data, the standardized incidence rate was 458 persons per 

100,000. This was higher than the remaining population average of 342 per 100,000 persons. Findings 

for Māori males and females were also higher than country averages, with Māori males averaging 689 

per 100,000 and females averaging 302.8 per 100,000, compared to the remaining population average 

at 435.4 per 100,000 and 200.9 per 100,000 for males and females respectively. Barker-Collo, et al. 27 



are unable to provide definitive reasoning for the higher incidence rate among Māori. The authors do 

inference that for Māorimales, the higher incidence rate may be due to their employment within 

occupations where TBI is prevalent.  

 

Rutland-Brown, et al. 4 utilised TBI hospital data from 13 states to ascertain the incidence of TBI 

among AI/AN people and compared them to other races. Findings concluded that the average hospital 

discharge across the entire population of TBI patients was 70.9 per 100,000. AI/AN had the highest 

rate of TBI with 71.5 per 100,000. Across AI/AN people aged 20-44 years, the rate of TBI was 30% 

greater than ‘whites’ and there was a significant difference between the indicated groups. Similar to 

Rutland-Brown, et al. 4, Langlois, et al. 22 utilised hospital data from 12 states to ascertain the 

incidence of TBI among AI/AN and compared them to other races. American Indian and Alaskan 

Natives had the highest rates of TBI at a rate of 75.3 per 100,000 persons.  

Bazarian, et al. 21 utilised Emergency Department Admissions from the National Hospital Ambulatory 

Medical Care Survey (NHAMCS) for the years 1998–2000 and explored the incidence of mild TBI. 

In terms of the entire sample, mild TBI was at a rate of 503.1 per 100,000. The racial group with the 

highest level of mild TBI was AI/AN people at a rate of 1026.2 per 100,000. Bazarian, et al. 24 also 

utilised Emergency Department Admissions from the National Hospital Ambulatory Medical Care 

Survey (NHAMCS) for the years 1998–2000 and investigated the disparities in mild TBI between 

gender and race. Findings were provided for AI/ANs and Native Hawaiian/other Pacific Islanders. 

Findings included that AI/AN people had the highest incidence of mild TBI at a level of 1026.2 per 

100,000. This was double that of the entire population rate of 503.1 per 100,000. Native 

Hawaiian/other Pacific Islanders had the lowest rate of 239.6.  

Feigin, et al. 2 explored the incidence of TBI among a variety of ethnicities and age groups throughout 

rural and urban settings within New Zealand’s North Island using data from a variety of sources 

including hospitals, outpatient clinics, doctors’ reports, and disease reports. Compared to Europeans, 

Māori people had a higher incidence rate of TBI. For Māori in Hamilton (urban) the incidence rates 

were 1165 per 100,000 for mild TBI and 43 per 100,000 moderate to severe TBI compared to 907 per 



100,000 for mild TBI and 40 per 100,000 for moderate to severe TBI among Europeans. For Māori  in 

Waikato (rural) the incidence rates for Māori were 1075 per 100,000 years for mild and 116 per 

100,000 moderate to severe TBI compared to 1008 per 100,000 for mild TBI and 68 per 100,000 for 

moderate to severe TBI for Europeans.  

Lasry, et al. 36 utilised hospital data and investigated the incidence and causes of TBI among 

Indigenous and non-Indigenous persons residing in three regions of Quebec: Terres-Cries-de-la-Baie-

James (Indigenous), Nunavik (Indigenous) and Nord-du-Quebec (non-Indigenous). There was an 

incidence rate of 92.1 per 100,000 in Terres-Cries-de-la-baie-James and Nunavik had the highest 

incidence rate ratio. An incidence rate was not reported for non-Indigenous people, making 

comparison across groups impossible.  

 

Prison or Juvenile Detention Facility Data 

In terms of prison populations Barnfield and Leathem 34 investigated the prevalence of TBI across a 

group of 118 males in New Zealand. Of their sample, 59.3 percent were Māori. Over ninety-one 

percent of Māori participants indicated receiving a TBI. This was a higher proportion than the total 

sample (86.4%) and the non-Māori population (79.4%).  Moore, et al. 35 investigated the prevalence of 

TBI among juvenile offender populations from 9 centres in New South Wales. Of their sample, 49% 

were Aboriginal and/or Torres Strait Islander people. A higher proportion of Aboriginal and/or Torres 

Strait Islander people had experienced one TBI compared to non-Aboriginal (33.8% for Aboriginal 

people, 30.9% who were non-Aboriginal). In contrast, a higher proportion of non-Aboriginal people 

had experienced two or more TBIs (13.6% non-Aboriginal and 12.3% Aboriginal).  

Trauma Databases 

Linton and Kim 17 and Linton 16 included data from Native American people registered on the Arizona 

Trauma Database to investigate the aetiology of TBI. They found that Native American people had 

significantly higher odds of experiencing TBI due to violence compared to Caucasian people. 

Similarly, Linton 16 undertook a secondary analysis of the data and investigated the odds of 

experiencing TBI due to interpersonal violence among Native Americans compared to Caucasians. 



Comparable to findings from Linton and Kim 17, Linton 16 found Native Americans had higher odds of 

receiving a TBI due to interpersonal violence (OR 1.15) compared to Caucasians.  

Representative sample of the population 

Nelson, et al. 19 investigated the prevalence of TBI across two American Indian groups. Data was 

collected from a representative sample of adults aged between 15-54 from the Southwest (SW) and 

the Northern Planes (NP). Life time prevalence of TBI among males was higher than females across 

both groups. Male lifetime prevalence of TBI was 22% in the SW and 26% in the NP. For females it 

was 8% in the SW and 26% in the NP. Data was not provided for other races thus a comparison 

between groups was not possible.   

Morbidity data 

Two morbidity incidence studies were identified. Adekoya, et al. 25 explored the incidence of TBI 

related deaths from 1989 – 1998 in the USA. Compared to other races, TBI related deaths were 

highest among AI/ANs at a rate of 27.2 deaths per 100,000 persons. Rates were 41.5 for males, and 

13.8 for females per 100,000. Similar to Adekoya, et al. 25, Coronado, et al. 3 explored the incidence 

of TBI related deaths within the USA throughout the period 1997-2007. Compared to other races, 

AI/ANs people had the highest rate of TBI related deaths per 100,000.  Mortality rates were 27.3 

across the group, 41.3 for males, and 14.4 for females per 100,000.   

 

Level of injury and/or treatment  

Two studies investigated the level of injury and/or treatment experienced by Indigenous people with 

TBI 8,23. Blackmer and Marshall 8 used hospital data from a Rehabilitation Medicine Unit at 

Saskatoon City Hospital, and compared the level of injury, medical treatment received while in 

hospital, and post-release treatment received between non-Native American and Native American 

populations between July 1994 and March 1997. While there was no significant difference in the level 

of injury, Native Americans were significantly more likely to receive surgical treatment. Additionally, 

a higher proportion of Native Americans had alcohol and drugs as a contributing factor to TBI. In 

terms of in-hospital support received, there was a significant difference in the number of family 



conferences received, with non-Native Americans being more likely to have family conferences (1.04 

vs .33, p<0.0001). Finally, there was a significant difference between the receipt of resources after 

discharge with non-native Americans being more likely to receive some type of post-discharge 

support (90.4 vs 33.3% p =0.0052).   

 

Linton, et al. 23 investigated the moderating effect of blood alcohol level (BAL) and American Indian 

race on the survival of those who experienced blunt force TBI. Their study utilised Arizona Trauma 

Database data from 2008-2010 and included a sample of 1,928 patients who had experienced violence 

related TBIs. Of their sample 565 patients were American Indian and 1,363 were Caucasian. They 

found close to half the American Indian patients with TBI had a high BAL, where 20% of Caucasian 

patients had a high BAL. An initial logistic regression model indicated that those who were insured 

and/or American Indians had a higher odds of survival. A second logistic regression model where the 

interaction between American Indian race and BAL were accounted for found that, ‘…decreased BAL 

levels were associated with higher odds of survival among American Indians as compared to White 

patients…’ (p.172). Given their findings, the authors suggest it is important that research in the area 

includes race as a factor when exploring the association between TBI and survival.  

Neuropsychological impact and assessment, and TBI 

Three studies included in the review focused on neuropsychological assessment and TBI. Two studies 

investigated the neuropsychological impact of TBI on Indigenous people, and one study explored 

Indigenous peoples’ opinions of neuropsychological assessments. Nelson, et al. 19 and Prigatano and 

Leathem 33 investigated the impact of TBI on psychological health outcomes of American Indians 

who had experienced TBI. Their sample compared persons who had experienced TBI to those who 

had not. They found that a prevalence of a mood or anxiety disorder was ‘..much higher among 

persons with a history of TBI..’ (p.107). Similarly, Prigatano and Leathem 33 investigated the 

difference in neuropsychological outcomes between persons of Māori and non-Māoridescent who had 

experienced TBI. In contrast to findings from Nelson, et al. 19, Prigatano and Leathem 33 concluded 



there was no significant difference between Māori and non-Māoripeople in terms of 

neuropsychological functioning.  

 

One study explored the opinions of Indigenous people concerning the neuropsychological assessments 

they experienced following TBI. Dudley, et al. 28 conducted interviews with 16 Māori people who had 

experienced TBI to ascertain their perspectives of the neuropsychological assessment they had 

experienced. The study investigated whether any aspects of Māori culture had been included in their 

assessment, and the cultural appropriateness of the neuropsychological assessment. Four themes were 

identified including: positive experiences, cultural invisibility, having little or no choice, and preferred 

ways of doing things. In terms of positive experiences participants’ felt the clinician developed a 

strong rapport and had a strong ability to disseminate information to persons completing the 

assessment.  

A level of cultural invisibility was apparent where participants indicated that the clinician conducting 

the assessment did not inquire about their identity or cultural background and at times the lack of 

acknowledgement of cultural identity prevented legitimate engagement between the clinician and the 

participant. For some participants this, ‘…created a barrier, and led to the client feeling reluctant to 

engage with the neuropsychologist..’(p.17).  Participants also stated they had limited choice in terms 

of the neuropsychological assessment process, and had received limited information regarding the 

purpose of the assessment. Finally, participants indicated they would have preferred Māori-friendly 

assessments and that there was ‘..a cultural divide existing between Māori clients and 

neuropsychologists…’(p.17) when the assessment was based on a western medical model which was 

opposed to the Māori worldview. Participants stated this issue could be remedied by having a Māori 

clinician as an assessor.  

Indigenous perspectives of TBI 

Two studies focused on Indigenous perspectives of TBI. One study explored Indigenous 

understandings of TBI, and a second study presented a culturally appropriate needs assessment for 



TBI. In terms of Indigenous understandings of TBI, Elder 29 explored how mokopuna (grandchild) 

TBI is understood by Māori people. Through eighteen marae w𝑎𝑎�nanga (traditional meeting houses), 

three cases were provided concerning TBI, and a theory for Māori understanding of TBI developed. 

The theory suggested that after TBI the wairua (Māori understanding of connection to all aspects of 

the universe) is impacted. Specifically: 

 ‘…[t]he theory proposes that Māori whānau [family] have latent cultural knowledge resources 

(beliefs, attributions and practices) held within whakapapa (genealogy) that are relevant to mokopuna 

traumatic brain injury, which the whānau may or may not be aware of, prior to the injury. When 

mokopuna traumatic brain injury occurs these resources are activated..’  (p.410).  

Under this theory, the TBI re-initiates the understanding that the head has special status. A Māori 

cultural response is required to address TBI and ‘…  tangata (people) within whānau and whakapapa 

are recognised as having access to the most salient cultural resources…’ (p.410). Additionally, 

findings also suggest that clinical services alone do not have the adequate knowledge to understand 

Māori wairua (wellbeing through connection) as an aspect of grandchild TBI. Thus, the extended 

family are amongst the most important group in terms of healing grandchildren with TBI. 

Consequently, while western approaches are important, they are not solely adequate to meet Māori 

needs in terms of grandchild traumatic brain injury.   

 

Elder and Kersten 32 detailed the development of a culturally appropriate needs assessment tool, Te 

Waka Kuaka for TBI among Māori people. The assessment tool is based on previous research 

concerning how Māori people understand TBI for grandchildren 29 and research around an 

intervention for working with Māori young people with TBI 30. The assessment aims to support 

extended family to ‘….organize their thoughts and needs which then enables them to navigate their 

healing journey, much as the flock of kuaka organizes themselves for their long migrations around the 

globe’ (p.3). The tool is broken down into the four themes –time, place, people and cultural practices - 

as indicated important for MāoriTBI intervention by Elder 30. Under each theme a set of statements 

are presented with likertype response options: (1) strongly disagree, (2) disagree, (3) agree, and (4) 



strongly agree. Elder and Kersten 32 highlight that the assessment tool has potential to identify the 

needs of Māori people with TBI however the authors also highlight a weakness of the tool, in that it 

has yet to be validated.   

Intervention for TBI 

One study explored Indigenous TBI intervention. Elder 30 describes a TBI intervention - Te Waka 

[Canoe/Vessel] Oranga - built on the findings from Elder 29. The intervention is articulated as a paddle 

boat where both family and clinical teams work together to work with a young person with TBI. It is 

expected that through collaboration they will be able to paddle into the right direction.  

 

Te Waka Oranga ‘..puts theory as outlined into practice’(p.417), and involves two stages (i) Hoe Tai – 

to paddle as one, and (ii) Te Haerenga o Te Waka Oranga – ‘..the Journey of the Te Waka Oranga. 

The approach involves four elements including: ‘…Tangata (people), Wā (time), Wāhi (place) and 

Wairua (wellbeing as conceived in Māori culture)…’ (p.417). In terms of people, the extended family 

are on one side of the boat, while clinicians on the other. The intervention requires both groups work 

together to paddle in the right direction. To facilitate an effective intervention both groups must have 

strong connections with each other. The concept of time is also important for all groups involved. 

Time is indicated as important to wait for absent members, additionally it is important that individuals 

respect the time of all groups within the space, and that ‘…a shared understanding..’(p.420) is 

established. While place generally refers to the location of treatment, and is important as the location 

can have impact on individual comfort and self-determination. Finally, the idea of launching, sailing 

and arriving on a boat signifies the development of a specified journey towards which all participants 

can work. This involves, ‘…knowing where you are leaving from and where you are going. It requires 

knowledge about the oceans that are being traversed and anticipation of unexpected events.’(p.420). 

Additionally, throughout this phase, Māori cultural elements are included and considered, particularly 

‘…as healing as the platform for other interventions’ (p.420).  

 

TBI rehabilitation outcomes 



Four studies included in this review investigated the outcomes of rehabilitation for Indigenous people 

with TBI 18,20,31,46. Faleafa 31 explored the impact of community-based rehabilitation on the cognitive 

and community function on Pacifica, Pakeha and Māori populations with mild to moderate TBI. 

There were no significant differences between groups for most measures used however, ‘…Pacific 

peoples scored significantly lower than both Māori and Pakeha on two Language subtests and 

significantly lower than Pakeha on the Memory subtest..’ (p.28). The differences across groups in 

terms of language subset outcomes were not apparent when the factors level of education and English 

as a second language were included as co-variates. Given that there were no significant differences 

across groups, the findings suggest that ‘…global rehabilitation outcomes transcend individual 

cultures…’(p.33).   

 

Nakagawa, et al. 18 used retrospective data from Queen’s Medical Centre (QMC) to investigate the 

impact of receiving treatment at a Hawai’i state designed trauma center on the functional outcomes of 

Asian, Caucasian and Native Hawaiian and/or Pacific Islander people who had experienced TBI. The 

researchers found a lower proportion of Native Hawaiian and/or Pacific Islander people had 

unfavourable outcomes compared to persons of Caucasian or Asian people. The difference between 

groups was significant.  

Fuentes, et al. 7 ‘..study compare[d] the function and factors associated with discharge function 

between [American Indians/Alaskan Natives] and white children with TBI during inpatient 

rehabilitation’ (p. 133). Within a multiple linear regression model where all demographics were 

added, inclusive of admission developmental function, there were no significant differences between 

discharge motor and cognitive domain functions between AI/ANs and ‘white’ participants. However, 

there was a trend towards a lower discharge motor development function for AI/AN, and for children 

with a Loss of Consciousness (LOC) greater than 24 hours. Similar to Faleafa 31, Fuentes, et al. 7 

conclude that ‘…race is not associated with functional outcomes during inpatient rehabilitation for 

children with TBI..’ (p.139).  



Whitfield and Lloyd 20 investigated the difference between AI/AN people and other races in terms of 

services received and vocational outcome following a vocational rehabilitation program. Findings 

concluded that no significant differences existed between hours worked and weekly earnings between 

groups following program completion. American Indian and Native Alaskan people received $1,745 

less in purchased services compared to non-American Indian and Native Alaskan persons and this 

difference was statistically significant. Finally, while in terms of rehabilitation rate, non-American 

Indian and Native Alaskan people were more likely to receive employment, however the difference 

between groups was not statistically significant.  

Discussion 

This is the first review to synthesise studies investigating TBI among Indigenous people. In terms of 

research focus, an overwhelming majority of sources within this review (n=15) aimed to ascertain the 

incidence or prevalence of experiencing TBI among Indigenous people. Other studies focused on 

level of injury and/or treatment (n=2), neuropsychological assessment and TBI (n=3), Indigenous 

perspectives of TBI (n=2), Indigenous interventions for TBI (n=1), and TBI rehabilitation outcomes 

(n=4). Generally, limited Indigenous TBI research exists, with particular research gaps around level of 

injury and/or treatment, neuropsychological assessment, Indigenous perspectives of TBI and 

interventions for TBI, and rehabilitation. These are important areas for future research to inform 

policy and service development and reform for Indigenous people who have experienced TBI.  

 

In terms of prevalence and incidence studies, thirteen studies compared findings by race and twelve of 

these found that Indigenous people had a higher incidence of TBI compared to non-Indigenous 

people. While the studies included in this review indicate that Indigenous people experience higher 

rates of TBI than non-Indigenous people, the majority of the research in this area centred on 

Indigenous people living in the USA and New Zealand. As a result conclusions can only be made 

concerning the incidence and prevalence within those two countries. Consequently a definitive 

understanding of the prevalence and incidence of TBI for Indigenous people is limited.  

 



Review findings around the higher prevalence and incidence of TBI among Indigenous people are 

confirmed by research particular to Indigenous head injury. Two studies identified during this review 

investigated the incidence of head injuries (not all resulting in TBI) for Indigenous people 1,47. These 

studies did not meet the entire selection criteria as they did not focus on TBI however they are 

noteworthy in that they also found a higher incidence of head injury amongst Indigenous people 

compared to those who were non-Indigenous, or the entire population.  

 

A limited number of studies in this review included populations from Australia and Canada. While a 

limited number of studies were particular to TBI among Indigenous people from both countries, two 

studies from Canada 48,49 and two studies from Australia 50,51 – which did not meet the review criteria - 

focused on rehabilitation and/or community outreach programs particular to acquired brain injury 

(ABI) for Indigenous people. Given the high prevalence of TBI among Indigenous people and the 

limited amount of studies focusing on Indigenous specific rehabilitation and treatment programs for 

TBI, these studies are worthwhile to consider as they may inform Indigenous specific TBI 

rehabilitation programs.  

 

For example, in Australia, Friday, et al. 54 described the Brain Injury Project (BIP) which was 

administered by the Acquired Brain Injury Outreach Service (ABIOS) and partnered with two 

Aboriginal and/or Torres Strait Islander communities.  BIP aimed to ascertain the main service needs 

of people with brain injuries and their families. Through consultation with community members 

Friday, et al. 54 found that residents wanted to (i) learn more about brain injury and brain injury 

prevention, (ii) have brain injury education programs for young people focusing on the causes of 

injury, and (iii) educational programs focusing on raising awareness around the behavioural outcomes 

resulting from brain injury. Additionally, supporting family members who supported an individual 

with a brain injury was identified as imperative for the latter’s health and wellbeing, and contributed 

to the involvement of people with brain injury in community activities.  

 



Similarly, Gauld, et al. 55 explored the principals underpinning the inclusion of a participatory action 

research (PAR) approach to facilitate a community based rehabilitation model for Aboriginal and/or 

Torres Strait Islander people with ABI. Their paper clarifies how PAR is an ideal tool for community 

based rehabilitation and outlines how PAR was applied within two Aboriginal and Torres Strait 

Islander  communities in Northern Queensland. As a part of the planning component multiple 

consultations were undertaken with the Queensland Aboriginal and Islander Health Council and 

Queensland Health, and an expert advisory group. As a result of planning, crucial elements of a 

community action plan were established including the (i) employment of a local worker and (ii) the 

development of working relationships among stakeholders. During the action phase, tailored brain 

injury education programs were identified for the two communities including: (i) brain injury 

prevention, (ii) how to look after someone with brain injury and (iii) access to specialist health 

services. Findings from this study may work towards informing future Indigenous specific TBI 

treatment and rehabilitation programs. 

 

There is a paucity of research concerning Indigenous perspectives of TBI. Given the distinct 

perspectives around healing and rehabilitation in terms of Indigenous populations, further research 

around Indigenous understandings of TBI and TBI rehabilitation are warranted. A single study 52 - 

which did not entirely meet the review criteria due to a focus on brain injury and not TBI - provided 

findings regarding Indigenous perspectives to treatment for brain injury.  Keightley, et al. 52 

investigated First Nations perspectives concerning brain injury healing and rehabilitation in Canada. 

Comparable to findings by Elder 30, elders and traditional healers participating in the study by 

Keightley, et al. 52 identified that spiritual healing – which can only be understood by traditional 

methods - is paramount towards the healing process. Keightley, et al. 52 also found that healing and 

treatment is a process of western medicine and traditional methods working together. For example, 

western medicine was identified as important towards understanding how to treat and detect brain 

injury, while traditional methods can be useful for providing guidance and motivation for community 

members who have experienced brain injury.   

 



This review has limitations which are important to consider when interpreting the findings. As most 

of the research identified included Indigenous populations from the USA and New Zealand, the 

findings are most generalizable to Indigenous populations from these countries. The systematic 

review involved searching eight databases for peer-reviewed literature. While the search was 

exhaustive within these databases there is the potential that some peer-reviewed sources were not in 

these databases, and consequently not included in the review. Finally, this review sought to include 

peer-reviewed literature and did not include robust research which may be available in reports and 

grey literature. Irrespective of these limitations, this is the first review to synthesise the evidence base 

concerning Indigenous TBI research, and the findings make an important contribution to research and 

practice in the area.  

 

Conclusion 

 

The impact of TBI on individuals, families and communities can be significant across a range of 

personal, social and financial domains of life. Understanding the extent, nature and impact of TBI and 

evidence based practices to ameliorate the negative outcomes associated with TBI is crucial. There is 

a need for greater research in the area to inform the evidence based, and culturally safe and 

appropriate policy and practice spanning the spectrum of promotion and prevention, treatment and 

rehabilitation. The absence of available research regarding assessment and treatment and culturally 

safe ways to engage with individuals, families and communities leaves Indigenous peoples at risk of 

remaining over represented and underserved, thus contributing to an ongoing gap in positive health 

outcomes between Indigenous and non-Indigenous people. Further research is needed regarding the 

extent and nature of TBI amongst Indigenous people, that includes Indigenous stand points and 

understandings that can be incorporated into informed policy and service development and reform.  
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