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injury can be markedly reduced,4,5 and
behavioural sequelae frequently fail to
resolve over time.6 The societal cost of
disability following head injury is conse-
quently substantial: services may need to be
provided for life,7 and the personal and
family burden is sometimes heavy.
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ABSTRACT

Objective:  To describe rates of hospitalisation for head injury due to assault among 
Indigenous and non-Indigenous Australians.
Design, setting and participants:  Secondary analysis of routinely collected hospital 
morbidity data for 42 874 inpatients at public and private hospitals in Queensland, 
Western Australia, South Australia and the Northern Territory for the 6-year period 1 July 

 – 30 June 2005.
 outcome measures:  Rates per 100 000 population of head injury due to assault 
digenous status, age, sex and location of residence.
lts:  The overall rate of head injury due to assault was 60.4 per 100 000 population 
 CI, 59.8–60.9). The rate among the Indigenous population was 854.8 per 100 000 
 CI, 841.0–868.9), 21 times that among the non-Indigenous population (40.7 per 
00; 95% CI, 40.2–41.2). Most Indigenous (88%) and non-Indigenous (83%) victims 

of head injury due to assault were aged between 15 and 44 years. The peak incidence 
among the Indigenous population was in the 30–34-year age group, whereas that 
among the non-Indigenous population was in the 20–24-year age group. Indigenous 
females experienced 69 times the injury rate experienced by non-Indigenous females.
Conclusions:  Indigenous people, particularly women, were disproportionately 
represented among those hospitalised for head injury due to assault. Head injury 
imposes a substantial burden of care on individuals and communities. Along with the 
costs of treating head injury, these are good reasons to strengthen efforts to prevent 
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head injury generally, with special attention to high-risk population segments.
ea
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 d injury is a leading cause of

ability globally, with survivors
en suffering cognitive, mood and

behavioural disorders.1 Serious head injury
may have long-lasting impacts on social and
emotional development, and in employ-
ment.2,3 Quality of life following severe head

Injury rates among the Indigenous Aus-
tralian population are generally higher than
those among other Australians. For
example, in 1999–2000, the rate of hospital-
isation for injury was about twice as high
among those identifying as Indigenous as
among non-Indigenous Australians.8

Assault was the most frequent cause of
hospitalisation due to injury among Indig-
enous Australians between 2000 and 2002,
but it ranked fourth among non-Indigenous
Australians.9 Assault was responsible for
about 44% of injury hospitalisations among
Indigenous women, compared with only
2.3% among non-Indigenous women.

There has been little documentation of
head injury rates among Indigenous Aus-
tralians, particularly those resulting from
assault. Estimating the magnitude of this
problem will allow the burden of head
injuries due to assault to be compared with
other preventable health problems. This
comparison can then provide a basis for
deciding an appropriate level of investment
in prevention.10 Here, we describe rates of
head injury due to assault among Indigenous
and non-Indigenous Australians by age, sex
and location of residence.

METHODS
Hospital separation data on patients with
head injuries due to assault who received
inpatient care at public and private hospitals
in Queensland, Western Australia, South
Australia and the Northern Territory
between 1 July 1999 and 30 June 2005 were
obtained from the Australian Institute of
Health and Welfare’s National Hospital Mor-

bidity Database. The scope of the study was
restricted to these four jurisdictions because
assignment of “Indigenous status” has been
assessed as being too incomplete else-
where.11

Data were coded according to the Interna-
tional classification of diseases, 10th revi-
sion, Australian modification (ICD-10-AM).
Records were selected if the principal or any
additional diagnosis fields contained an
ICD-10-AM code for Injury to the head (S00–
S09). Sites of injuries include the skull and
brain, ear, eye, face, gum, jaw, oral cavity,
palate, periocular area, scalp, temporo-
mandibular joint area, tongue and tooth.
The codes do not include burns to the head.
Traumatic brain injury, as defined by the
Centers for Disease Control and Prevention’s
case definition,12 included open wound of
head, fracture of skull or facial bones, intra-
cranial injury, crushing injury of head and
other unspecified head injuries. About half
of selected cases included more than one
code in this range, mostly referring to differ-
ent aspects of the same head injury (for
example, principal diagnosis S06.4 Epidural

haemorrhage, plus additional diagnosis
codes S02.0 Fracture of vault of skull and
S06.02 Loss of consciousness for less than 1
hour). Head injuries were defined as being
due to assault if they were described by one
or more external cause codes of X85–Y09
(Assault), Y35–36 (Legal intervention and
operations of war), Y87.1, Y89.0 and Y89.1
(sequelae, or late effects of these). To reduce
double-counting, separations were excluded
if the mode of admission was inward trans-
fer from another acute care hospital.

Demographic information available from
the hospital records included age, sex,
Indigenous status and residential location.
“Indigenous status” was defined as an indi-
vidual who identified as being Aboriginal,
Torres Strait Islander or both. Patients with
Indigenous status “not stated” were included
as “non-Indigenous” as per recommended
practice.11 Residential location was grouped
using the Rural, Remote and Metropolitan
Areas classification,13 an index based on
statistical local areas that allocates each such
area in Australia to a category based prima-
rily on population numbers and an index of
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remoteness. “Metropolitan” is defined as any
capital city or other city with a population of
> 100 000; “rural” areas are those with a
population ranging from 10 000 to 99 999;
and “remote” areas are those with a popula-
tion of < 10 000. For the purposes of this
study, rural and remote areas were combined.

Estimated resident population counts for
all demographic strata (age, sex, Indigenous
status, residential location) in the four juris-
dictions as at 31 December in each year
were obtained from the Australian Bureau of
Statistics (ABS). Annual average rates of
head injury incidence (estimated number of

new hospital admissions for head injury per
annum in a specified stratum divided by the
estimated resident population of the same
stratum, multiplied by 100 000) and incid-
ent rate ratios were calculated along with
95% confidence intervals using a general-
ised Poisson regression model.14 Results

1  Rates of head injury due to assault and incidence rate ratios among Indigenous and non-Indigenous Australians in four 
jurisdictions,* July 1999 – June 2005

na = not applicable. * Queensland, Western Australia, South Australia and Northern Territory. † Generalised estimates of rate ratio by Poisson regression model are 
adjusted for all other covariates. ‡ Reference category. ◆

Variable

Indigenous (I) Non-Indigenous (NI)

No. 

Rate per
100 000
(95% CI) 

Unadjusted
rate ratio
(95% CI)

Adjusted
rate ratio†

(95% CI) No. 

Rate per
100 000
(95% CI)

Unadjusted
rate ratio 
(95% CI)

Adjusted
rate ratio†

(95% CI)

Rate 
ratio
(I:NI)

Total 14 715 854.8
(841.0–868.9)

na na 28 159 40.7
(40.2–41.2)

na na 21.0

Age group (years)

0–4‡ 137 61.3
(51.7–72.7)

1.0 1.0 290 6.6
(5.9–7.4)

1.0 1.0 9.3

5–9 48 20.8
(15.6–27.8)

0.3
(0.2–0.5)

0.3
(0.2–0.5)

67 1.4
(1.1–1.8)

0.2
(0.2–0.3)

0.2
(0.2–0.3)

14.9

10–14 158 75.3
(64.3–88.1)

1.2
(1.0–1.5)

1.2
(1.0–1.5)

474 10.1
(9.3–11.1)

1.5
(1.3–1.8)

1.5
(1.3–1.8)

7.5

15–19 1476 852.4
(809.7–897.3)

13.9
(11.6–16.6)

13.9
(11.6–16.6)

4560 96.7
(93.9–99.6)

14.6
(13.0–16.5)

15.4
(13.6–17.3)

8.8

20–24 2383 1695.9
(1628.6–1765.9)

27.7
(23.2–32.9)

26.8
(22.5–31.9)

5601 117.8
(114.7–121.0)

17.8
(15.8–20.1)

19.8
(17.6–22.3)

14.4

25–29 2720 2006.1
(1931.3–2083.8)

32.7
(27.5–38.9)

31.6
(26.6–37.7)

4369 87.3
(84.8–90.0)

13.2
(11.7–14.9)

14.3
(12.7–16.1)

23.0

30–34 2782 2140.4
(2061.4–2222.5)

34.9
(29.3–41.5)

33.7
(28.3–40.1)

3571 67.7
(65.5–70.0)

10.2
(9.1–11.5)

10.9
(9.6–12.3)

31.6

35–39 2145 1884.3
(1805.1–1966.9)

30.7
(25.8–36.6)

29.5
(24.8–35.2)

3065 57.8
(55.8–59.9)

8.7
(7.8–9.9)

9.0
(8.0–10.2)

32.6

40–44 1422 1495.5
(1419.3–1575.9)

24.4
(20.4–29.1)

23.8
(19.9–28.5)

2281 45.8
(43.9–47.7)

6.9
(6.1–7.8)

6.6
(5.9–7.5)

32.7

45–49 762 1003.5
(933.8–1078.4)

16.4
(13.6–19.7)

16.0
(13.3–19.2)

503 30.5
(29.0–32.1)

4.6
(4.1–5.2)

4.7
(4.1–5.3)

32.9

50–54 384 663.2
(599.6–733.7)

10.8
(8.9–13.2)

10.5
(8.6–12.7)

989 21.4
(20.1–22.8)

3.2
(2.8–3.7)

3.3
(2.9–3.7)

31.0

55–59 128 317.5
(266.4–378.3)

5.2
(4.1–6.6)

4.9
(3.9–6.3)

615 16.2
(15.0–17.6)

2.5
(2.1–2.8)

2.4
(2.1–2.8)

19.6

60–64 96 340.3
(278.6–415.7)

5.6
(4.3–7.2)

5.1
(3.9–6.6)

317 10.5
(9.4–11.8)

1.6
(1.4–1.9)

1.6
(1.3–1.8)

32.4

65–69 30 144.0
(99.5–208.6)

2.3
(1.6–3.5)

2.1
(1.4–3.2)

143 5.6
(4.8–6.7)

0.9
(0.7–1.0)

0.9
(0.7–1.0)

25.7

� 70 44 71.3
(51.7–98.5)

1.2
(0.8–1.7)

1.0
(0.7–1.5)

314 5.0
(4.4–5.6)

0.8
(0.6–0.9)

0.9
(0.7–1.0)

14.3

Sex

Male‡ 6540 767.4
(748.8–786.4)

1.0 1.0 23471 67.8
(67.0–68.7)

1.0 1.0 11.3

Female 8175 940.4
(920.0–961.2)

1.2
(1.2–1.3)

1.2
(1.2–1.2)

4688 13.6
(13.2–14.0)

0.2
(0.2–0.2)

0.2
(0.2–0.2)

69.1

Location

Metropolitan‡ 1816 214.8
(205.1–224.9)

1.0 1.0 14259 23.9
(23.5–24.2)

1.0 1.0 9.0

Rural or 
remote

12586 1499.7
(1473.7–1526.1)

7.0
(6.6–7.3)

6.9
(6.6–7.3)

13399 163.2
(160.5–166.0)

6.8
(6.7–7.0)

7.2
(7.0–7.4)

9.2
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from the Poisson regression model are pre-
sented as unadjusted and adjusted incident
rate ratios to estimate the independent effect
of each covariate on the rate of head injury
due to assault. Data were analysed using
Intercooled Stata 8.0 software (StataCorp,
College Station, Tex, USA).

RESULTS
There were a total of 42 874 patients hospit-
alised for head injury due to assault during
the 6-year period 1 July 1999 to 30 June
2005 in the four Australian jurisdictions
included in our study. Rates were markedly
higher among the Indigenous population
(Box 1). The rate of head injury due to
assault among non-Indigenous people rose
in early adulthood, peaked at ages 20–24
years and declined thereafter. On the other
hand, the rate among Indigenous people
rose in early adulthood, peaked at ages
30–34 years and remained elevated through
middle age. Most Indigenous (88%) and
non-Indigenous (83%) victims of head
injury due to assault were aged between 15
and 44 years (Box 1, Box 2).

The rate of head injury due to assault in
the total population was 60.4 per 100 000
(95% CI, 59.8–60.9). Among the Indigen-
ous population it was 854.8 per 100 000,
while among the non-Indigenous popula-
tion it was 40.7 per 100 000, giving a rate
ratio of 21.0 (Box 1). The Indigenous to
non-Indigenous rate ratios ranged from 23
to 33 among the 25–29-year to 45–49-year
age groups. The rate ratio was especially
high among females: 69.1 at all ages and
93.3 at 30–34 years. Indigenous people

living in both metropolitan and rural/remote
locations experienced nine times the rate
experienced by non-Indigenous people.

Indigenous females experienced greater
rates of head injury due to assault than
Indigenous males, and the rate among
Indigenous people living in rural/remote
locations was seven times the rate among
those living in cities. The rate among non-
Indigenous females was around one-fifth
that of non-Indigenous males; but, as in the
Indigenous population, the rate among non-
Indigenous people living in rural/remote
locations was seven times the rate among
those living in cities.

DISCUSSION

Our findings indicate that the rate of
hospitalisation for head injury due to
assault among Indigenous Australians in
four jurisdictions was 21 times that among
non-Indigenous Australians in the 6-year
period 1 July 1999 to 30 June 2005 after
adjustment for differences in age, sex and
residential location. Indigenous people had
higher rates in every age group; the excess
morbidity was greatest at 30–34 years, and
the ratio of Indigenous to non-Indigenous
rates was largest at 35–49 years. Indigen-
ous females experienced 69 times the rate
of head injury due to assault experienced
by non-Indigenous females. The excess of
head injury due to assault among the
Indigenous population has an age distribu-
tion (15–49 years) similar to that of the
excess of all causes of mortality in this
population.15 That is, this condition has its
greatest impact upon people upon whom

communities depend for parenting, income
and other activities.

An earlier study of hospitalisations for
injury among Indigenous people noted that,
according to ABS census data, about two-
fifths of Indigenous people live in New
South Wales, Victoria, the Australian Capital
Territory and Tasmania, the four jurisdic-
t ions for which “Indigenous status”
enumeration is considered to be of insuffi-
cient quality to warrant reporting.9 In their
study period (1 July 2000 to 30 June 2002),
almost a quarter of all external cause separa-
tions recorded for Indigenous people
involved residents of these jurisdictions.
While the excluded jurisdictions represent a
sizeable proportion of the Indigenous popu-
lation of Australia, their inclusion would
reduce the reliability of our findings, and we
do not think it advisable to generalise our
findings to them.

The finding that Indigenous people had
much higher rates of head injury due to
assault than non-Indigenous people is con-
sistent with reports in other developed
countries with indigenous populations.16

The high rates in our study imply a substan-
tial personal and social burden on injured
people, their families and their commu-
nities, and a financial burden on already
stretched health systems.17 However, the
most serious cost is arguably the stressing and
disruption of social bonds among Indigenous
Australians as a result of such trauma.

It has been suggested that the rate and
types of violence among Indigenous Austra-
lians are increasing, with much of the
aggression being directed towards women.18

The “Little children are sacred” report states
that the role of alcohol in violence among
Indigenous communities cannot be empha-
sised enough, and suggests that aggression is
greater in communities where alcohol is
easily obtained.19 The complex social his-
tory of Indigenous Australians needs to be
carefully considered if alcohol-related viol-
ence is to be comprehensively explained. It
has been asserted that the inferior health
status of Indigenous Australians is inextric-
ably linked to their historical legacy, their
ongoing social and economic disadvantage
(including displacement from their homes,
land and lifestyle) and psychosocial trauma
(particularly in regard to child separation).20

Non-urban place of residence was a risk
factor for hospitalisation for head injury due
to assault among both Indigenous and non-
Indigenous Australians. Retrieval and trans-
port of patients with head injury to desig-
nated trauma centres may be difficult for

2 Head injury due to assault, July 1999 – June 2005
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those living in rural or remote locations.21

Although services to manage the conse-
quences of assault are essential, primary
prevention is at least as important.

Priority areas of action to reduce the
prevalence of head injury due to assault
among Indigenous Australians that are sup-
ported by the National Public Health
Partnership22 include:
• collaborating with key agencies respons-
ible for services and planning among Indi-
genous groups to ensure that prevention of
head injury due to assault is integral to
policy development;
• raising awareness of the challenges of
program implementation among Indigenous
populations, particularly when populations
are small and dispersed; and
• supporting safety promotion and injury
prevention policies that address a range of
social, environmental and behavioural fac-
tors and provide good examples of dealing
with the underlying alienation and disad-
vantage of Indigenous people.

The associated National Aboriginal and
Torres Strait Islander Safety Promotion
Strategy23 takes a broad approach emphasis-
ing the diverse determinants of safety. How-
ever, before true parity between Indigenous
and non-Indigenous victims of head injury
due to assault is reached, fundamental shifts
in the political and societal paradigms that
determine Indigenous social capital may
also be necessary.
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