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Abstract
Aims Previous research has suggested there are ethnic disparities in the incidence of traumatic brain injury
(TBI). This study aimed to: identify the incidence of TBI for Pacific people; describe the injury profile in this
population; and determine if there were disparities in healthcare service use.
Methods All TBI cases that occurred within a 1-year period in the Hamilton and Waikato regions of New
Zealand were identified using multiple case ascertainment methods as part of a population-based incidence
study.
Demographic and injury data from people who self-identified as a Pacific person (N=76) were extracted and
compared to New Zealand (NZ) Europeans (N=794). Differences in injury severity, mechanism of injury and
acute healthcare service use were explored between the two ethnic groups.
Results The total crude incidence of TBI in Pacific people was 1242 cases per 100,000 person-years,
significantly higher than NZ Europeans (842 per 100,000). Peaks in incidence for Pacific people and NZ
Europeans were observed between 0–4 and 15–24 years of age, with males at greater risk of injury than
females. There were no statistically significant differences in TBI severity, mechanism of injury and acute
healthcare use between the two groups.
Conclusion Pacific people are at a significantly higher risk of experiencing a TBI than NZ Europeans and
targeted prevention efforts are needed.

Traumatic brain injury (TBI) is becoming a major global health issue.1 Even mild TBI can impact on
a person’s quality of life, with many people experiencing persistent and multifaceted symptoms that
can impact on community integration, social participation and ability to return to employment.2
Evidence from international studies reveals that people from ethnic minority groups have increased
incidence and mortality rates following TBI.3,4 Additionally, ethnic minorities are more likely to have
prolonged length of stay in hospital5 and be discharged home without community services following
hospitalisation.3
One study has also revealed that ethnic minority groups receive fewer sessions and lower intensity of
inpatient physiotherapy, occupational therapy, speech language therapy and psychotherapy in
comparison to non-minority groups.4 Reduced access to health care may be linked to the findings that
minority groups have poorer functional outcomes following TBI than non-minority groups.4
For Pacific people, a study in the US found that Pacific people had lower incidence of TBI than other
ethnic groups6 with a rate of 239.6 per 100,000 person-years. A previous study based on a national
database of hospital discharges in New Zealand (NZ) revealed that the incidence of TBI was higher
than reported in the United States (US), with an incidence of 582.6 per 100,000 for males and 217.6
per 100,000 for females.7
The observed differences in incidence rates may be due to the different populations and types of TBI
severity considered between the two studies as well as potential differences between the US and NZ.
In accord with the wider literature on ethnic minority groups, it appears Pacific people sustain TBI at
a younger age than other ethnic groups.3,8,9
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Disparities in health outcome following TBI have been observed, with Asian/Pacific people reported
to have a 1.41 risk of mortality in comparison to other ethnic groups.3 This study also revealed that
Asian/Pacific people were more likely to be discharged home than to a rehabilitation centre, although
it remains unclear as to why this was the case.3 It is also difficult to ascertain the extent to which
observed disparities reflect disparities specifically for Pacific people, as these this study combined
Pacific people with Asian people within the same group.3,8,9
The true impact of TBI for Pacific people may also be currently underestimated as incidence rates10
and healthcare expenditure11 have previously been limited to those TBI cases who present to hospital
or die from their injuries. This approach is problematic as many people who have experienced a TBI
choose not to seek medical care12 and a TBI can be missed if a person presents at hospital with
multiple or complex injuries.13 Population-based prospective methods are needed to capture cases of
TBI that occur in the community and who may not present to hospital following injury to ascertain the
incidence of TBI for Pacific people.
To ensure resources are effectively allocated to healthcare services, an understanding of whom, and
how, people are most affected by TBI in high-risk populations is essential. Pacific people are more
likely to be living in low socioeconomic areas; are less likely to be well-educated; and more likely to
have poor access to healthcare services.14 Each of these factors have been identified as predictors of
poorer outcome following TBI.15
This study therefore aimed to determine the incidence of TBI in Pacific people, using a populationbased sample, to describe the mechanisms and contexts of injury, and to explore healthcare use for
Pacific people in comparison to NZ Europeans. This will provide insights into how to prevent future
injuries and reduce the burden of TBI for Pacific people in NZ.

Methods
Participants—This study draws on data collected as part of a population based TBI incidence study
(BIONIC).16,17 All TBI cases for people across all ages and TBI severities were identified over a one year period.
For the purposes of this study, TBI was defined according to the World Health Organization (WHO) criteria
which states that TBI is the result of an external physical force causing injury to the brain.18
Internal causes of injury such as strokes were excluded. To be included in the study, the TBI needed to have
been sustained between 1 March 2010 to 28 February 2011 and the participant needed to be a resident of the
Hamilton or Waikato districts.19 The study area encompassed both urban and rural areas and was of a feasible
size to enable collaboration with multiple agencies to identify all TBI cases.
TBI cases were identified from multiples sources including community health services, sports clubs, schools,
prisons, residential facilities, General practitioners (GPs) and hospital records before being included in the
dataset. TBI participants did not need to have sought medical care following their TBI to be included in the
study if there was evidence of the TBI being sustained—e.g. accident record.
Screening of the Accident and Compensation Corporation (ACC) database for people who experienced an injury
to the upper half of their body was also conducted. This was to capture TBIs that may have been missed due to
being overshadowed by other injuries and those who may not seek medical attention following injury.
Demographic and injury details were collected for all identified TBI cases based on self-report information and
details of the injury in the person’s medical records. The mechanism of injury was classified according to the
International Classification of Diseases (ICD-10) Classification System. TBI severity was based on the Glasgow
Coma Scale (score 3–8=severe, 9–12=moderate and mild=13–15) and Post-traumatic Amnesia score (7+
days=severe, 1–6 days moderate and <24 hours=mild). If there was a discrepancy between the GCS and PTA
score the more severe category was assigned. As a substantial proportion of TBI cases are classified as mild,
mild TBIs were sub-classified according to whether there was an increased risk of complications as proposed by
Servadei et al.20
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After the removal of any duplicate cases, all those with a confirmed TBI were invited to participate in an
assessment interview, which explored the healthcare services received and to assess participants everyday
functioning. Interviews were conducted within the community, at participant’s homes or at a public place where
a quiet room was available such as at the university, public library or GP practice by a team of trained research
assistants. An indepth description of the BIONIC study methodology has been published elsewhere.17
To explore the incidence and injury profile of TBI in Pacific people and to identify ethnic disparities, data
relating to Pacific people and NZ European participants was extracted from the BIONIC dataset. People who
self-identified as a Pacific person were included in the Pacific people group and those who identified as NZ
European were included in the NZ European group. Other European ethnicities such as British, French or Dutch
were excluded from the NZ European group to reduce variance within the comparison group.
If participants identified themselves as both NZ European and Pacific people, they were classified for the
purpose of analysis as Pacific people. This approach was taken to prevent data being re-analysed across several
groups if people identified as having multiple ethnicities and to enable a focus on people who self-identified as
Pacific people for this analysis.
The classification of Pacific people included those who identified as Samoan, Tongan, Fijian, Niuean, Cook
Islander, and Kiribati. TBI cases from other ethnic groups including Māori, Asian and Latin American were not
included in this analysis due to limitations of analysing too diverse a sample of ethnicities with low numbers.
Incidence rates for Māori were published as part of the main incidence paper.16
Data analysis—TBI incidence rates were calculated utilising 2006 Census data for the city of Hamilton and
surrounding Waikato area as the population denominator (Statistics New Zealand, 2006). For each ethnic group
the demographic, injury characteristics, risk factors and healthcare seeking following injury were described.
To identify if there were any statistically significant differences between the two ethnic groups, Fisher’s exact,
Chi-squared and the Mann Whitney U tests were used. Level of significance was set at 0.05. Statistical analyses
were conducted using SPSS v20 software.21

Results
In total, 870 TBI cases met the study inclusion criteria: 76 identified as Pacific people, and 794 as NZ
Europeans. Table 1 summarises the participant characteristics for the total sample and between the
two ethnic groups. Males had a greater risk of injury than females for both Pacific people and NZ
Europeans. There were no deaths reported in Pacific people and 5 deaths reported for NZ Europeans.
Although it appeared that a greater proportion of Pacific people TBI cases were ascertained from
Accident and Medical Clinics than NZ Europeans, the difference was not statistically significant.
There were no other significant differences observed between the ethnic groups in demographic or
injury characteristics. Whilst there were no significant differences between the two groups for
mechanism of injury, the proportion of TBIs due to motor vehicle crashes was lower among Pacific
people.
Falls were the most common mechanism of injury for both Pacific people and NZ Europeans.
Looking at the context within which TBIs were sustained, the highest proportion of TBIs in Pacific
people were sustained during sports and recreational activities, with the majority of injuries (94.0%)
classified as being of mild severity.
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Table 1. Characteristics of TBI cases across the ethnic groups (*denotes P<0.05)
Variables

Age (median, IQR)
Gender
–Female
–Male
Case ascertainment
–ACC
–Accident/Medical Clinic
–Hospital/inpatient
–GP
–Other e.g. self-referral/support organisation
TBI severity
–Mild low risk
–Mild medium risk
–Mild high risk
–Moderate
–Severe
Prior TBI
–Yes
–No
–Unknown
Additional injuries
–Yes
–No
–Unknown
Intent
–Intentional
–Unintentional
–Unknown
Mechanism of injury
–Assault
–Exposure to mechanical force
–Fall
–Motor vehicle crash
–Other
–Unknown
Context
–Sports and recreational
–Occupational
–Activities of daily living
–Conflict situation
–Other/Unknown
High Alcohol Use
–Yes
–No
–Unknown
Substance Use
–Yes
–No
–Unknown

Pacific
people
N (%)
18 (22.0)

NZ European
N (%)

Total
N (%)

Statistical significance

22 (29.0)

21 (27.8)

U=35,139, P=0.01*

28 (36.8)
48 (63.2)

296 (37.3)
498 (62.7)

324 (37.52
546 (62.8)

χ2=0.01, p=0.52

5 (6.6)
14 (18.4)
50 (65.8)
6 (7.9)
1 (1.3)

106 (13.4)
95 (12.0)
484 (61.0)
64 (8.1)
45 (5.7)

111 (12.8)
109 (12.5)
534 (61.3)
70 (8.0)
46 (5.3)

χ2=7.55, p=0.11

12 (15.8)
24 (31.6)
36 (47.4)
3 (4.3)
1 (1.3)

152 (19.1)
210 (26.4)
392 (49.4)
19 (2.4)
21 (2.6)

164 (18.9)
234 (26.9)
428 (49.2)
22 (2.5)
22 (2.5)

χ2=2.30, p=0.68

19 (25.0)
33 (43.4)
24 (31.6)

212 (26.7)
302 (38)
280 (35.3)

231 (26.6)
335 (38.5)
304 (34.9)

χ2=0.87, p=0.65

44 (57.9)
28 (36.8)
4 (5.3)

515 (64.9)
234 (29.5)
45 (5.7)

559 (64.3)
262 (30.1)
49 (5.6)

χ2=1.80, p=0.41

14 (18.4)
57 (75.0)
5 (6.6)

102 (12.9)
655 (82.5)
37 (4.7)

116 (13.3)
712 (81.8)
42 (4.6)

χ2=2.62, p=0.27

13 (17.1)
18 (23.7)
28 (36.8)
12 (15.8)
2 (2.6)
3 (3.9)

97 (12.2)
178 (22.4)
313 (39.4)
171 (21.5)
6 (0.8)
29 (3.6)

110 (12.6)
196 (22.5)
341 (39.2)
183 (21.0))
8 (0.9)
31 (3.6)

χ2=3.28, p=0.51

35 (46.1)
3 (3.9)
23 (30.3)
13 (17.1)
2 (2.6)

350 (44.1)
46 (5.8)
267 (33.6)
99 (12.5)
32 (4.0)

385 (44.3)
49 (5.6)
290 (33.3)
34 (3.9)
112 (12.9)

χ2=2.22, p=0.70

6 (7.9)
42 (55.3)
28 (36.8)

102 (12.8)
451(56.8)
241 (30.4)

108 (12.4)
493 (56.7)
269 (30.9)

χ2=2.34, p=0.31

1 (1.3)
45 (59.2)
30 (39.5)

10 (1.3)
509 (64.1)
275 (34.6)

11 (1.3)
554 (63.7)
305 (35.1)

χ2=0.73, p=0.70
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To account for differences in population characteristics, the incidence of TBI for Pacific people was
compared to NZ census data on the Pacific population of the study region. As shown in Table 2, peaks
in TBI incidence were observed for 0–4 and 15–24 year olds.
For young infants, injuries were sustained most commonly by falls (83.3%) and motor vehicle
accidents (16.7%). For the 15–24 year olds the main mechanisms of injury were assaults (45.5%) and
exposure to mechanical forces (27.3%), with a third of injuries sustained whilst engaged in sport or
recreational activities. There was a higher incidence of TBI for Pacific people in those aged over 35
years in comparison to rates of NZ Europeans (Tables 2 and 3).
Table 2. TBI incidence rates by mid-decade age bands
Variables
Pacific people
0–4 years
5–14 years
15–24 years
25–34 years
35–44 years
>45 years
Total
NZ Europeans
0–4 years
5–14 years
15–24 years
25–34 years
35–44 years
>45 years
Total

Population
(N)

TBI cases
(N)

Incidence per 100,000 person-years
(95%CI)

915
1650
1215
918
678
741
6117

12
15
22
11
7
9
76

1311 (678–2291)
909 (509–1499)
1811 (1135–2741)
1198 (598–2144)
1032 (415–2127)
1215 (555–2306)
1242 (979–1555)

5478
11,712
14,445
11,844
13,581
37,266
94,326

92
123
222
95
74
188
794

1679 (1354–2060)
1050 (873–1253)
1537(1341–1753)
802 (649–981)
545 (428–684)
505 (435–582)
842 (784–902)

Table 3 outlines the healthcare service use at the time of injury and discharge location. There were no
statistically significant differences in this data between the two groups. No TBI cases in Pacific
people were ascertained from community support organisations such as the brain injury associations.
The majority of TBI cases for all ethnicities were discharged home following medical consultation.
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Table 3. Healthcare service use following TBI
Variables
Medical consultation within 24hrs
–Yes
–No
–Unknown
Outcome of medical consultation (at any time
following injury)
–Discharged home
–Hospitalised
–Referred
–Patient left against advice
–Other/unknown
CT scan received
Unknown
Yes

Pacific people
(N=76)

NZ European
(N=794)

Total
(N=870)

Test of
difference

69 (90.8)
6 (7.9)
1 (1.3)

645 (81.2)
133 (16.8)
16 (2)

714 (82.1)
139 (16.0)
17 (2.0)

χ2=4.35, p=0.11

50 (65.8)
18 (23.7)
1 (1.3)
3 (3.9)
4 (5.2)

547 (68.9)
122 (15.4)
32 (4.0)
15 (1.9)
78 (9.8)

597 (68.6)
140 (13.1)
33 (3.8)
18 (2.1)
82 (9.4)

χ2=7.38, p=0.12

60 (78.9)
16 (21.1)

672 (84.6)
122 (15.4)

732 (84.1)
138 (15.9)

χ2=1.68, p=0.19

* denotes P<0.05

Discussion
Pacific people have a significantly greater incidence of TBI than NZ Europeans. The incidence rates
of TBI for Pacific people found in this study are higher than previous incidence rates in New Zealand.
The increased TBI incidence may reflect the intensive recruitment approaches in this study
methodology which utilised hot pursuit methods17 and inclusion of people with mild TBI who did not
seek medical treatment (medical treatment is a requirement for inclusion in most previous studies).7,22
The increased incidence of TBI for Pacific people highlights not only the need for additional
population-based studies to provide a true indication of the scale of the problem of TBI, but also
confirms the findings of previous studies revealing that ethnic minority groups are at higher risk of
TBI.3,4,7,9,22–25
Indeed, the finding that a quarter of the Pacific people group had experienced a previous TBI
highlights a need for an increased focus on TBI prevention. The findings suggest that a targeted,
rather than universal approach to prevention and management addressing both the mechanism and
context of injuries may be needed.
A high proportion of injuries for both Pacific people and NZ Europeans were classified as being in the
mild range which is comparable with incidence data for NZ Europeans. Although classified as mild in
severity, it is now clear that many people experience persistent symptoms for many years following a
mild TBI.2 Therefore it is important that mild injuries, including those in people who do not seek
medical treatment, are included within incidence estimates, a key strength of this study.
Similar to the findings for NZ Europeans, peaks in TBI incidence in the Pacific population were
observed in very young children (0–4 years) and young adults (15–24 years). Falls are common in
young children as they develop their gross motor skills and balance. For young adults, the most
common mechanisms of injury were different, with a third of injuries were sustained through
engagement in sports and recreation activities and 46% sustained through intentional assault.
In comparison to incidence rates for NZ Europeans across the age groups, incidence rates were higher
for Pacific people in adults aged over 35 years, however this finding may well be reflective of the low
number of TBI cases in this age range.
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Whilst the findings in Table 1 suggest that injuries may be sustained at a younger age in for Pacific
people, this may reflect the younger age of the Pacific people population within the study region.
Reference to peaks in incidence identified against population census data are therefore more likely to
reflect the nature of injuries within the Pacific population.
Pacific males were found to be at higher risk of sustaining a TBI than females, a trend also observed
in NZ Europeans and consistent with the international literature on the epidemiology of TBI16 and risk
factors identified in ethnic minority groups.16
In a Fijian study based on data from a trauma registry (including hospital admissions and deaths),26
similar trends in the age and gender profile of TBI for Pacific people were identified. Males were
three times more likely to sustain a head injury than females and the majority of head injuries
occurred between the ages of 0–24 years.
In terms of the context where TBIs were sustained, sport and recreational activities were the main
activities engaged in at the time of injury among Pacific people and NZ European people. There is
little research available in ethnic minorities to compare the context of injury. However, recent studies
of the general population27,28 have revealed that 38.6% and 6.4% respectively of head injuries
admitted to emergency department or hospital were sports and recreation related.
Whilst rates of injury from sport and recreational activities is toward the higher end of the range found
in previous research into TBI, the levels of sports-related injuries in this current analysis albeit high,
were lower than in Canada as reported by Harris et al.27
It is unclear if these disparities reflect differences in the culture of the different populations studied.
There are many well-known benefits to engaging in physical activity including improved physical and
mental wellbeing.29 These findings suggest the need for engagement with Pacific communities to
develop strategies to promote safety and the prevention of head injuries within the context of sport
and activities of daily living to reduce the risk of TBI.
There are inherent challenges in classifying ethnicity into groups as people frequently associate
themselves with several ethnicities. Prioritising ethnicity according to the study aims is a useful
strategy to facilitate comparisons, however this approach is limited as it may not necessarily reflect
how people would classify themselves. In previous studies, it was often unclear as to how ethnicity
was defined, for example, whether ethnicity has been self-reported or how ethnicity was prioritised.
Providing details of how ethnicity is defined will be important in future research to facilitate
comparisons between studies. It is acknowledged that the low case numbers for Pacific people have
resulted in high confidence intervals particularly for older adults and the findings should therefore be
interpreted with caution. Additionally the low TBI case numbers for Pacific people precluded the
exploration of potential risk factors through regression modelling such as the influence of
socioeconomic status on TBI incidence.
It should also be acknowledged that the Pacific population of the Hamilton and Waikato regions of
NZ may not be representative of the national Pacific population. However the focus on TBI in Pacific
people using a population based sample has assisted in identifying who and how people are at risk of
TBI to inform prevention efforts.
This study revealed that there appears to be good awareness of the need to seek medical attention
following injury in Pacific people, with higher rates of seeking medical advice in comparison to NZ
Europeans. However, despite the extensive case ascertainment procedures used to identify all TBI
cases from a range of acute care and community based sources, it is acknowledged that there may be
some cases of TBI who did not seek medical attention or who sought advice from other sources that
were not captured within this study.
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Whilst the difference did not reach statistical significance, it appeared there was a trend towards
increased use of accident and medical clinics in comparison to NZ Europeans which suggests that
Pacific people prefer to seek medical advice through such facilities.30
There is consensus that people should always seek medical attention following a brain injury
(however mild) due to the risk delayed symptom onset and possible secondary injury. However, there
is no defined pathway as to which services should be accessed in mild TBI where the risk of
complications is low (e.g. people experiencing no or few early symptoms or symptoms that resolve
within hours).
There is an argument that some mild brain injuries can be managed well within the community,
reducing the burden on hospital services, increasing patient choice and facilitating access to culturally
specific services if preferred. However, there is currently a lack of accuracy in predicting those who
will go on to experience persistent difficulties over time. The observed ethnic differences in regard to
‘where’ people seek medical attention following TBI could inform the development of the most
‘accessible’ services to specific groups and therefore effective pathways for the management of mild
TBI that responds to cultural needs.
Future research needs to investigate if there are any ethnic disparities in long-term health outcome for
Pacific people to ensure current services are culturally appropriate and meeting the needs of Pacific
people.

Conclusion
This is the first population-based study to describe TBI in the Pacific population of New Zealand.
Pacific people were found to have significantly increased incidence of TBI in comparison to NZ
Europeans. TBIs for Pacific people were most commonly sustained through falls or exposure to
mechanical forces, with a high proportion of injuries sustained whilst engaging in in sport and
recreational activities. This study highlights the need for TBI prevention programmes that engage
with, and focus on the Pacific community to reduce the risk of TBI.
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