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7.  Health status

Information on the health status of Aboriginal people is collected as a matter of course 
in the day-to-day operation of the health care system in the East Kimberley. Couzos and 
Murray (1999) have summarised the scope, content and quality of health information 
available for the Kimberley region as a whole, concluding that the implementation of 
an evidence-based approach to primary health care, including the use of information 
technology, provides the key to successful health care delivery for the region. At the same 
time, public access to primary health care data is limited. Thus, while the Ferret data base 
of the Kimberley Aboriginal Medical Services Council (KAMSC) provides some basis for 
describing disease prevalences,1 and while data on Aboriginal birth weights are available 
from the Kimberley Health Services (KHS), the most comprehensive set of data regarding 
Aboriginal morbidity, and that which is mostly utilised here, is hospital separations data 
provided by the WA Department of Health. 

Western Australia was the first jurisdiction to include an Indigenous identifier in its 
hospital statistics. These data are coded to SLA of usual residence and information on 
the number and diagnosis of hospital separations can therefore be compiled for the East 
Kimberley region as a whole, though not for the study region. 

As is the case with many social indicators, this need for a regional aggregation of statistics 
is recognised by the Kimberley Regional Aboriginal Health Plan (Atkinson, Bridge and 
Gray 1999: 36) as an essential requirement for the production of statistically reliable health 
indicators, given the relatively small size of the populations within the region. While this 
inevitably involves some loss of geographic detail, it nonetheless enables the compilation 
of detailed statistics of major morbidity for Aboriginal and non-Aboriginal individuals 
who indicate the East Kimberley as their usual place of residence. Importantly, in the 
context of establishing a baseline regional health profile, it also enables the calculation 
of age-specific rates of hospitalisation, with the proviso that ABS estimated resident 
population figures and hospital admissions data are assumed to be sufficiently compatible 
for the former to be employed as a meaningful denominator. 

Also available using hospital statistics are comparative data on Aboriginal and non-
Aboriginal health status between the East Kimberley and health service regions in the 
rest of Western Australia. These data, compiled by the Western Australian Department of 
Health using hospital separations for the period 1994-2000, detail the comparative rates 
of five conditions that account for 75% of all Aboriginal deaths in Western Australia as a 
whole—circulatory disease, cancer, respiratory disease, injury and poisoning, and diabetes 
(Watson, Ejueyitsi, and Codde 2001). As for self-assessed health status, some indication of 
this is available for the Wunan Regional Council area compared to other regional council 
areas via the 1994 National Aboriginal and Torres Strait Islander Survey (NATSIS). 

Estimation of mortality

The level of mortality provides a proxy measure of health status. While the usual residence 
of Aboriginal people is recorded in death statistics held by the ABS these are coded 



 76  ABORIGINAL PROFILES FOR DEVELOPMENT PLANNING  77HEALTH STATUS

only to the SLA level. Thus, in the two SLAs that make up the East Kimberley a total of 
502 Aboriginal deaths were recorded between 1991 and 2001—an average of 50 deaths 
per annum, although the greatest annual number of deaths (61) occurred at the beginning 
of this period in 1991, and the lowest (36) occurred at the end of the period in 2001, 
suggesting a decline in death rates over the decade. With these figures of annual deaths, 
it is possible to calculate a a standardised Aboriginal mortality rate for the East Kimberley 
to account for the quite different age structure of the Aboriginal population and the 
effect that this might have on the Aboriginal rate compared to the non-Aboriginal rate. 
Given the relatively small size of the regional Aboriginal population, it is appropriate to 
apply the indirect method for establishing this  (ABS 2002b: 107). This is calculated by 
applying published age- and sex-specific death rates for the total Australian population 
(ABS 2002b: 50) to the 2001 regional Aboriginal ERP age/sex distribution. An annual 
figure for deaths in the East Kimberley is then estimated by averaging recorded deaths 
over the period 1996-2001 to account for annual variation. This observed figure of 
43 Aboriginal deaths for the region is then compared to the expected number (18) derived 
from the application of the standard age-specific death rates. This produces a standardised 
mortality ratio for the Aboriginal population of 2.4 indicating that there are more than 
twice as many Aboriginal deaths in the region than would be expected if the mortality 
profile observed for the total Australian population applied.

In terms of an indirectly standardised Aboriginal death rate for the East Kimberley, this 
translates into 15.8 deaths per thousand which is somewhat higher than the equivalent 
indirect rate  of 13.4 deaths per thousand calculated for Indigenous people in Western 
Australia as a whole (Table 7.1). However, it is significant to note that almost all of this 
difference is accounted for by the fact that the adjusted death rate for Aboriginal women in 
the East Kimberley is 60% higher than that recorded for all Indigenous women in Western 
Australia. Compared to the total non-Indigenous population of Western Australia, overall 
Aboriginal death rates in the East Kimberley are three times higher. The comparable figure 
for all Indigenous people in Western Australia is 2.6 times higher. It is not surprising, 
then, to discover that the median age at death for Aboriginal people in the East Kimberley 
between 1997 and 2001 was 47 years compared to 53 years for Indigenous people generally 
in Western Australia, and 78 years for non-Indigenous people (ABS 2002b: 79-80).

Table 7.1.     Indigenous and non-Indigenous indirect standardised death ratesa for the 

East Kimberley and Western Australia, 2001

Male Female Total

Indigenous East Kimberley 17.1 14.7 15.8

Indigenous WA 18.3 9.2 13.4

Non-Indigenous WA N/Ab N/Ab 5.2

Notes:     a. Per 1,000

                b. N/A = not applicable

Source:   Calculated from ABS Deaths registration data, and information in ABS (2002: 35, 86)
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Cause of death

Cause of death data are coded using the World Health Organisation (WHO) method of 
disease classification that follows the 9th Revision, International Classification of Diseases 
(ICD9) up to July 1999, and the ICD10 classification thereafter. Briefly, the ICD consists of 
17 primary disease chapters plus two supplementary classifications dealing with external 
causes of injury and poisoning, and contact with health services. The ICD10 comprises 
21 chapters, incorporating the two previous supplementaries. The two classifications are 
compared in Table 7.2.

Table 7.2.     ICD9 and ICD10 disease chapters

ICD9 ICD10

Infectious and parasitic diseases Infectious and parasitic diseases

Neoplasms Neoplasms

Endocrine, nutritional and metabolic disease 

and immunity disorders

Diseases of the blood and blood-forming organs 

and disorders involving the immune system

Diseases of the blood and blood-forming 

organs

Endocrine, nutritional and metabolic diseases

Mental disorders Mental and behavioural disorders

Diseases of the nervous system and 

sense organs

Diseases of the nervous system 

Diseases of the circulatory system Diseases of the eye and adnexa

Diseases of the respiratory system Diseases of the ear and mastoid process

Diseases of the digestive system Diseases of the circulatory system

Diseases of the genitourinary system Diseases of the respiratory system

Complications of pregnancy and childbirth Diseases of the digestive system

Diseases of the skin Diseases of the skin and subcutaneous tissue

Diseases of the musculoskeletal system Diseases of the musculoskeletal system

Congenital anomalies Diseases of the genitourinary system

Conditions originating in the perinatal period Pregnancy, childbirth and the puerperium

Symptoms, signs and ill-defined conditions Conditions originating in the perinatal period

Injury and poisoning; Congenital malformations, deformations and 

chromosomal abnormalities

Supplementary classification of factors 

influencing health status and contact with 

health services

Symptoms, signs and abnormal clinical and 

laboratory findings, not elsewhere classified

Injury and poisoning and consequences of 

external causes

External causes of morbidity and mortality

Factors influencing health status and contact 

with health services
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Table 7.3 shows the proportional distribution of deaths of East Kimberley Aboriginal 
residents recorded in hospital statistics between 1991 and 2001, with ICD10 categories 
reclassified by the WA Department of Health to match ICD9. Diseases of the circulatory 
system (particularly ischaemic heart diseases), and injury and poisoning are the primary 
causes of death among Aboriginal males, accounting for more than half of all deaths over 
the 10 year period. These are followed by neoplasms and respiratory diseases. A similar 
distribution is evident among females, although diabetes-related deaths, and deaths due 
to genitourinary and digestive diseases feature more prominently. 

Standardised death rates

In Western Australia as a whole, the largest rates of Aboriginal deaths are seen in diseases 
of the circulatory system, respiratory diseases, endocrine disorders (especially diabetes) 
and injury and poisoning (Watson, Ejueyitsi and Codde 2001). Given that these five disease 
categories accounted for 75% of such deaths during the 1990s, standardised death rates 
for each of these conditions have been calculated by the WA Department of Health for 
each of the health service regions of Western Australia to enable spatial comparison (ibid). 
One such region is the East Kimberley and results are presented in Table 7.4 to provide 
comparison between the East and West Kimberley and the State average. Three indicators 
are provided: the age-standardised rate per thousand population (ASRs); person-years of 
life lost per death; and the rate ratio between the Aboriginal and non-Aboriginal ASRs 
recorded for each region.

Table 7.3.     Cause of death for Aboriginal males and females:  East Kimberley 1991-2001

ICD9 Males Females

Infectious and parasitic diseases 2.0 2.7

Neoplasms 10.6 9.2

Endocrine, nutritional, metabolic disease, immunity disorders 3.0 10.8

Diseases of the blood and blood-forming organs 0.3 0.0

Mental disorders 4.0 5.4

Diseases of the nervous system and sense organs 1.7 2.7

Diseases of the circulatory system 29.4 25.4

Diseases of the respiratory system 10.6 4.9

Diseases of the digestive system 3.3 6.5

Diseases of the genitourinary system 3.0 8.1

Complications of pregnancy and childbirth 0.0 0.0

Diseases of the skin 0.3 0.5

Diseases of the musculoskeletal system 0.7 0.5

Congenital anomalies 0.7 3.2

Conditions originating in the perinatal period 1.7 3.2

Symptoms, signs and ill-defined conditions 4.3 3.8

Injury and poisoning 24.8 13.0

All causes 100.0 100.0

Source:   WA Department of Health
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Table 7.4.     Mortality-related statistics for leading causes of Aboriginal death by selected 

Western Australian health service region of residence, 1990-1999

East Kimberley West Kimberley Western Australia

Circulatory diseases

Age standardised rate 777.9 510.3 580.0

Years of life lost 15.9 16.6 15.6

Rate ratio (region/state) 4.1 3.4 2.3

Neoplasms

Age standardised rate 202.6 238.6 213.2

Years of life lost 15.3 12.9 13.2

Rate ratio 2.5 1.2 1.2

Respiratory diseases

Age standardised rate 272.6 145.6 175.8

Years of life lost 16.1 22.6 23.4

Rate ratio 6.1 1.2 3.6

Injury and poisoning

Age standardised rate 170.6 130.3 125.8

Years of life lost 36.6 32.9 34.4

Rate ratio 3.6 2.0 3.2

Diabetes

Age standardised rate 126.0 177.9 137.4

Years of life lost 13.3 11.7 11.5

Rate ratio 23.8 7.8 11.3

Source:   Watson, Ejueyitsi and Codde 2001

The East Kimberley stands out as having higher Aboriginal mortality rates for circulatory 
diseases, respiratory diseases and injury and poisoning (which together account for more 
than half of all Aboriginal deaths in Western Australia) than those recorded for the West 
Kimberley and for the State a whole. However, in terms of relative rates compared to 
locally recorded non-Aboriginal deaths, the East Kimberley records by far the highest 
gap in death rates for all five disease categories, especially in regard to diabetes-related 
deaths. A further measure of the greater burden of mortality in the East Kimberley is 
provided by the relative person-years of life lost which are greatest in the East Kimberley 
for all leading causes of death except for respiratory diseases and indicate the generally 
younger age at death in this region compared to elsewhere in Western Australia.

This profile of mortality confirms the trend towards ‘lifestyle’ diseases as the primary 
cause of death first noted by Gracey and Spargo (1987) in their review of the state of 
Aboriginal health in the Kimberley as a whole from 1970 to 1985. Interestingly, it was 
this review of the shift in health status that triggered a series of letters to the Medical 
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Journal of Australia (volume 146: 610) regarding the lack of reference to increased alcohol 
consumption in the region and its likely contribution to morbidity and mortality. Since 
that time, the development of an aetiological fraction methodology, involving estimation 
of the proportion of an illness or injury that can be attributed to a risk factor such as 
alcohol consumption (Holman et al. 1990), has enabled the calculation of alcohol-caused 
deaths and hospitalisation in Western Australian health service areas for the period 
1984-1995 (Unwin et al. 1997).  

In the East Kimberley region, a total of 65 deaths were caused by alcohol over the period 
1984-1995. This represented approximately 15% of total Aboriginal deaths each year. 
Of these deaths, 60% were due to alcohol-related diseases such as liver cirrhosis and 
stroke, and 40% were due to road injuries, assaults and suicide. More importantly, the 
number of alcohol-caused deaths per head of population was significantly higher in the 
East Kimberley region (63 per thousand) compared to the State average (20 per thousand), 
and the observed number of alcohol-caused deaths was also significantly higher than the 
number expected based on the State rate. Indeed, the East Kimberley had the highest 
crude rate of  alcohol-caused deaths of all health service areas in Western Australia 
(Unwin et al. 1997).

Hospital separations

Hospital separations data for the Aboriginal and non-Aboriginal usual resident populations 
of the East Kimberley were obtained for the years 1991 to 2001. Also obtained were 
principal diagnosis data for all separations coded by ICD9 and ICD10. However, because 
the data were acquired by calendar year, ICD9 data are anlaysed only for the period 1991 
to 1998, and ICD10 data for 2000 and 2001. These data, provided at unit record level, form 
the basis for compiling a statistical profile of the health status of the regional population. 
However, because the focus is inevitably on diagnoses of major morbidity (i.e. conditions 
serious enough to warrant hospitalisation), the data do not provide a full measure of the 
burden of ill health in the region. An indication of this is provided by analysing clinic-
derived data from KAMSC and KHS.

Before considering hospitalisation data in detail, it is important to note that the number 
of admissions far exceeds the number of individuals admitted. This is obviously because 
many people are admitted more than once. Among Aboriginal residents of the East 
Kimberley, for example, a total of 30,908 hospital separations were recorded between 
1991 and 2001. However, these separations were generated cumulatively by just 
16,547 individuals producing an average of 1.9 separations per patient. The equivalent 
ratio for non-Aboriginal residents of the East Kimberley over the same period was 
1.02 separations per patient, making the Aboriginal ratio twice as high. This gap has 
remained reasonably stable since 1991, although there has been a slight rise in the ratio of 
Aboriginal separations to patients, from 1.7 in 1991 to 2.0 in 2001. However, it is difficult 
to interpret this rise in the ratio of separations to patients as it may reflect a number of 
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factors: that people are now more sick and therefore require more treatment; that access 
to the hospital system has improved; or that local health staff are now more inclined to 
refer cases to hospital. Which of these holds true has not been determined.

An indication of the age pattern of hospital admissions is provided in Table 7.5, which 
shows the hospital separation rate for Aboriginal and non-Aboriginal males and females 
in the East Kimberley by five-year age group for the period 2000-01 using the 2001 ERP 
as a denominator. Figure 7.1 illustrates the pattern separately for Aboriginal males and 
females. Several stages of morbidity are apparent based on prevailing rates at different 
ages. First, high rates of hospitalisation are evident among both male and female infants 
aged 0-4 years, especially among Aboriginal infants as indicated by the relatively high rate 
ratios. Separation rates then fall away gradually up to the age group 20-24 for Aboriginal 
males, and 15-19 for females owing to relatively high levels of teenage pregnancy. Beyond 
the age of 30 years hospitalisation rates for Aboriginal males and females are high, both 
absolutely and relative to their non-Aboriginal counterparts despite a tendency for all 
rates to increase with advancing age. In the oldest age groups over 60 years, Aboriginal 
rates are exceedingly high for both males and females owing largely to high demand for 
renal dialysis.

Table 7.5.     Age-specific hospital separation ratesa:  Aboriginal and non-Aboriginal 

residents of the East Kimberley, 2000-2001

Aboriginal (1) Non-Aboriginal (2) Rate Ratio (1/2)

Males Females Males Females Males Females

0-4 1324.3 1105.7 336.5 270.8 3.9 4.1

5-9 408.6 258.6 218.9 154.7 1.9 1.7

10-14 235.5 317.4 217.4 103.7 1.1 3.1

15-19 245.6 1030.5 450.0 451.2 0.5 2.3

20-24 492.1 1327.4 269.4 419.4 1.8 3.2

25-29 609.4 1263.2 224.2 542.6 2.7 2.3

30-34 1508.6 2200.0 305.1 554.3 4.9 4.0

35-39 1158.5 1091.8 359.7 409.3 3.2 2.7

40-44 1055.6 1754.8 395.6 412.7 2.7 4.3

45-49 1556.5 1910.6 385.6 424.4 4.0 4.5

50-54 1642.0 1883.7 432.8 327.0 3.8 5.8

55-59 1437.5 1985.5 673.2 650.6 2.1 3.1

60-64 2551.0 661.0 632.1 244.9 4.0 2.7

65+ 4960.0 4465.1 680.7 644.7 7.3 6.9

Total 882.1 1144.0 368.2 402.2 2.4 2.8

Note:      a. Per 1,000 population
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Figure 7.1.   Age-specific hospital separation rates:  Aboriginal male and female residents 

of the East Kimberley, 2000–2001

Hospitalisation diagnoses

In profiling the nature of morbidity as defined by principal disease diagnosis, data 
for all hospital separations (including repeat separations) are utilised. This is because 
individuals can, and often are, admitted to hospital more than once, but for quite 
different reasons. Table 7.6 shows the distribution of separations by ICD10 category for 
male and female Aboriginal residents of the East Kimberley over the period 2000-2001. 
More than 6,000 such separations were recorded over this two-year period, 56% of them 
due to females. Over the 10-year period between 1991 and 2001 the total number of 
Aboriginal separations amounted to 30,908 suggesting a fairly stable average of around 
3,000 separations per annum. In 2001, this represented an annual separation rate of 
around 500 per thousand. 

The first point to note is the quite distinct difference between male and female causes 
of hospitalisation. Almost one-fifth of separations among females were classified as 
complications of pregnancy and childbirth, although 14% of these involved normal 
spontaneous deliveries. While this somewhat distorts comparison, it is apparent that 
males and females share a similar morbidity profile. Thus, infectious disease, diseases 
of the circulatory system, skin diseases, injury and poisoning, and dialysis are common 
reasons for hospital admission among both sexes. At the same time, different conditions 
appear to be more prevalent among males (diseases of the nervous system, the respiratory 
system, skin diseases and injury and poisoning), and among females (diseases of the 
genitourinary system).
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Table 7.6.     Hospital separations by cause: Aboriginal residents of the East Kimberley, 

2000–2001

Separations Proportion of separations

ICD10 disease chapter Males (no.) Females (no.) Males (%) Females (%)

Infectious 156 184 5.9 5.4

Neoplasms 34 38 1.3 1.1

Endocrine/nutritional 7 23 0.3 0.7

Blood and related organs 43 73 1.6 2.1

Mental disorders 109 101 4.1 3.0

Nervous system 118 47 4.4 1.4

Eye and adnexa 40 22 1.5 0.6

Ear and mastoid process 49 51 1.8 1.5

Circulatory system 124 118 4.7 3.5

Respiratory system 376 403 14.2 11.8

Digestive system 143 138 5.4 4.0

Skin 162 124 6.1 3.6

Musculoskeletal system 63 72 2.4 2.1

Genitourinary system 47 144 1.8 4.2

Pregnancy, childbirth 0 673 0.0 19.7

Perinatal conditions 34 43 1.3 1.3

Congenital malformations 16 5 0.6 0.1

Symptoms n.e.c. 144 181 5.4 5.3

Injury and poisoning 467 451 17.6 13.2

Health service contact 524 517 19.7 15.2

Total (excluding dialysis) 2,248 3,053 84.6 89.6

Total (including dialysis) 2,656 3,408 100.0 100.0

These contrasts and similarities between male and female morbidity are made clearer 
in Figure 7.2 using ICD9 data for the period 1991–1998 with female separations for 
complications of pregnancy and childbirth (ICD9 Chapter X1) omitted. Comparison 
with the morbidity profile of male and female non-Aboriginal residents of the region is 
provided in Figure 7.3. The non-Aboriginal morbidity profile is broadly equivalent with 
injury and poisoning, diseases of the respiratory and circulatory systems, and factors 
influencing contact with health services looming large, but clear contrasts also exist. For 
example, diseases of the respiratory system are far more prominent among Aboriginal 
males and females, as are infectious diseases, while Aboriginal females are far more likely 
to be hospitalised for diseases of the nervous system, and for injury and poisoning than 
are their non-Aboriginal counterparts.
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Figure 7.2.   Male and female Aboriginal hospital separations by ICD9 chapter: a East 

Kimberley, 1991–1998

Figure 7.3.   Male and female non-Aboriginal hospital separations by ICD9 chapter:  East 

Kimberley, 1991–1998

Note:      a. Excludes Chapter 11: complications of pregnancy and childbirth

Key to Figures 7.2 and 7.3:  

                1. Infectious and parasitic diseases. 2. Neoplasms. 3. Endocrine, nutritional and metabolic disease and immunity 

disorders. 4. Diseases of the blood and blood-forming organs; 5. Mental disorders. 6. Diseases of the nervous 

system and sense organs. 7. Diseases of the circulatory system. 8. Diseases of the respiratory system. 9. Diseases 

of the Digestive system. 10. Diseases of the genitourinary system. 11. Complications of pregnancy and childbirth. 

12. Diseases of the skin. 13. Diseases of the musculoskeletal system. 14. Congenital anomalies. 15. Conditions 

originating in the perinatal period. 16. Symptoms, signs and ill-defined conditions. 17. Injury and poisoning. 

18. Supplementary classification of factors influencing health status and contact with health services.

Standardised separation rates

Watson, Ejueyitsi and Codde (2001) have calculated standardised separation rates for the 
five leading causes of Aboriginal death in Western Australia. As with the relative death 
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rates shown earlier, these are presented in Table 7.7 for the East and West Kimberley 
and the State average. This shows that the age-standardised Aboriginal morbidity rate is 
markedly higher in the East Kimberley for circulatory diseases, respiratory diseases, and 
injury and poisoning compared to those recorded in the West Kimberley and Western 
Australia as a whole. However, as was the case with relative death rates, the rate ratio 
with non-Aboriginal morbidity is highest in the East Kimberley across all the disease 
categories.

Once again an aetiological fraction methodology can be applied to hospital separations data 
to estimate the proportion of illnesses and injuries attributable to alcohol consumption 
(Unwin et al. 1997).  These are shown in Table 7.8 using all separations from the East 
Kimberley for the period 1993-1995. Overall, one-third of alcohol-related separations 
were manifest as diseases, mostly alcoholism, while most such separations presented as 
injuries due largely to assault. Of related interest is the length of time spent in hospital 
as a consequence, together with the share of the cost of hospital care due to alcohol-
related conditions. According to Unwin et al. (1997), the average cost of alcohol-caused 
hospitalisation in the East Kimberley in 1993-95 was $402,747 equivalent to $46 per capita. 
This was much higher than the state average of only $15 per head, and slightly above the 
West Kimberley figure of $44, making the average cost of alcohol-related hospitalisation in 
the East Kimberley the highest for any health service area in Western Australia at that time. 
As shown in Table 7.8, much of this cost burden was due to assaults and alcoholism.

Table 7.7.     Standardised hospital separation rates for select ICD9 categories by Western 

Australian health service region of residence, 1990–1999

East Kimberley West Kimberley Western Australia

Circulatory diseases

Age standardised rate 44.2 36.3 41.3

Rate ratio 6.0 2.2 2.2

Neoplasms

Age standardised rate 8.2 10.6 10.6

Rate ratio 1.7 0.7 0.6

Respiratory diseases

Age standardised rate 101.8 91.6 82.7

Rate ratio 6.4 3.7 5.2

Injury and poisoning

Age standardised rate 96.8 81.9 69.6

Rate ratio 4.3 2.7 3.6

Diabetes

Age standardised rate 10.6 12.2 13.2

Rate ratio 21.2 11.1 12.0

Source:   Watson, Ejueyitsi, and Codde 2001
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Table 7.8.     Hospital separations due to alcohol-related conditions:  Total population of 

the East Kimberley, 1993–1995

Alcohol-related conditions No. of hospital 

admissions

Average length 

of stay (days)

% of alcohol-

caused cost

Liver cirrhosis 17 5.4 3.3

Alcoholism 160 3.0 17.3

Cancers 0 0 0.0

Stroke 7 10.3 2.6

Other related diseases 68 3.0 7.5

Road injuries 61 5.2 11.5

Falls 70 4.4 11.1

Suicide 6 3.3 0.7

Assaults 314 3.3 38.3

Other related injuries 26 8.2 7.7

Total 729 3.8 100.0

Source:   Unwin et al. 1997

Unfortunately, the Unwin et al. study does not differentiate Aboriginal from non-
Aboriginal separations. To provide some measure of the differential impact of alcohol on 
morbidity among East Kimberley residents, an assessment of alcohol-related conditions by 
Aboriginality was extracted from the separations data obtained from the WA Department 
of Health over the longer period from 1991-1998, although with reference only to the 
17 primary chapters of ICD9 and therefore excluding the supplementary classification 
of external causes of injury and poisoning. Over this period, a total of 1,265 diagnosed 
hospital separations due to alcohol-related conditions were recorded among Aboriginal 
residents of the East Kimberley comprising 5.5% of all Aboriginal separations. The 
equivalent figures for non-Aboriginal residents were 243 and 3.3%. 

Stages of morbidity

Using ICD10 primary diagnosis data for hospital separations by 5-year age group, it is 
possible to characterise broad stages of major morbidity through significant stages of the 
life cycle. This is done in a series of charts that show age-specific separation rates for the 
Aboriginal population of the East Kimberley according to select ICD10 disease categories. 
The selection of disease categories is based on those shown to be most prevalent in Table 
7.3. In considering these charts, certain customised age groups are worth bearing in mind 
from the point of view of impact planning. These include the infant and pre-schooling 
age group (0-4 years), the years of compulsory schooling age group (5-14 years), the years 
of school-to-work transition age group (15-24 years), the years of family formation and 
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employment age group (25-44 years), the years of family dissolution age group (45-64 years), 
and an aged category of those over 65 years, although arguably this latter category could be 
set at a much earlier cut-off point given the evidence for premature ageing in the context 
of high levels of Aboriginal adult mortality and morbidity (Divarakan-Brown 1985).

Infectious diseases

Figure 7.4 shows the prevalence of infectious diseases in the East Kimberley by 5-year 
age group. Clearly, these are most prominent among infants, with a rapid drop-off in 
school years and among young adults, though with some rise again in middle age and 
older years. Among infants, by far the most common infectious diseases are intestinal, 
presenting mostly as gastroenteritis, followed by scabies. Among older people, bacterial 
and viral infections are the more common cause of hospitalisation. 

Figure 7.4.   Age-specific Aboriginal separation rates for infectious diseases:  East 

Kimberley, 2000–2001

Diseases of the circulatory system

Hypertensive diseases, ischaemic heart diseases, pulmonary heart diseases, heart failure, 
and cerebrovascular diseases are all common reasons for hospitalisation among Aboriginal 
residents of the East Kimberley. Manifestation of these diseases commences in the early 
30s and rises steadily through middle ages to reach prominence at older ages (Figure 7.5). 
With relatively high rates of over 100 per thousand by age 40, diseases of the circulatory 
system are a primary contributor to the overall profile of high adult morbidity observed 
in the region. 
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Figure 7.5.   Age-specific Aboriginal separation rates for diseases of the circulatory 

system: East Kimberley, 2000–2001

Diseases of the respiratory system

Very high rates of hospitalisation of 400 per thousand due to respiratory disease are 
evident among infants (Figure 7.6). These range across the disease classification, but 
especially prominent among infants are acute upper respiratory infections, influenza, 
pneumonia and asthma. As with diseases of the circulatory system, those of the respiratory 
system increase in prevalence in middle age over 35 years reaching a plateau of relatively 
high rates over 200 per thousand among the over 50s.

Figure 7.6.   Age-specific Aboriginal separation rates for diseases of the respiratory 

system: East Kimberley, 2000–2001
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Diseases of the digestive system

Hospital separations for digestive diseases, which often reflect poor nutrition, are relatively 
absent among infants and youth, but rise suddenly in the late 20s age group and remain at 
a fairly steady rate thereafter at around 90 per thousand (Figure 7.7). Prominent diagnoses 
include diseases related to dental problems (especially at younger ages), gastritis, and 
diseases of the gallbladder and pancreas. Interestingly, diseases of the liver represent only 
a minor share of hospital diagnoses.

Figure 7.7.   Age-specific Aboriginal separation rates for diseases of the digestive system: 

East Kimberley, 2000–2001

Diseases of the skin and subcutaneous tissue

Skin infections such as impetigo and abscesses are diagnosed  relatively frequently among 
infants, although rates fall through the teen years (Figure 7.8). However, hospitalisation 
rates rise again through the young adult ages to plateau at around 80 per thousand among 
those aged between 30 and 50 years, before a further increase among the over 50s. Of 
interest is a rise in the incidence of cellulitis with increasing age, for which one known 
risk factor is diabetes. 
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Figure 7.8.   Age-specific Aboriginal separation rates for diseases of the skin and 

subcutaneous tissue:  East Kimberley, 2000–2001

Injury and poisoning

Hospitalisation for reasons of injury and poisoning is very much a feature of young 
adult to middle age groups, with relatively low rates among children and older people 
(Figure 7.9). Despite this age variation, however, the primary diagnoses are reasonably 
similar across all ages and mostly involve injuries, wounds, fractures, and burns to various 
parts of the anatomy, along with complications of trauma and surgical and medical care. 
From Table 7.8, it is apparent that road injuries, falls, and assaults contribute substantially 
to this particular morbidity profile.

Figure 7.9.   Age-specific Aboriginal separation rates for injury, poisoning and certain 

other consequences of external causes:  East Kimberley, 2000–2001
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Dialysis

Among separations due to factors influencing health status and contact with health 
services, the need for regular attendance at regional centres for renal dialysis is a major 
factor leading to very high separation rates. As shown in Figure 7.10, dialysis separation 
rates commence rising at a relatively early age between 15 and 19 years and despite 
considerable fluctuation from one age group to the next, the trend line displays a general 
increase with age, with the rate of increase peaking around the mid 30s by which time 
separation rates are typically in excess of 300 per thousand due to the need for repeated 
treatment.

Figure 7.10.  Age-specific Aboriginal separation rates for dialysis:  East Kimberley, 

2000–2001

Primary health status

As part of their contribution to the East Kimberley Impact Assessment Project, Gracey 
and Spargo (1987) surveyed the change in health status of Aboriginal people across the 
Kimberley over the 15 years from 1970 to 1985—in effect the period leading up to and 
just beyond the commencement of mining at Argyle. Their main observation was to 
declare the almost complete eradication of leprosy and a suppression in the prevalence 
of preventible infectious diseases, although they were careful to point out that rates for 
such conditions as enteric disease, chronic ear disease, and trachoma were still relatively 
high. Alongside these improvements, they also noted the onset of a ‘new’ disease profile 
associated with urbanisation and lifestyle changes and reflected in increased prevalence 
of obesity, hypertension, diabetes and coronary heart disease, as well as in a rising 
incidence of sexually transmitted diseases, alcoholism and related disorders, and in 
injury and poisoning consequent on motor vehicle accidents and violence (Gracey and 
Spargo 1987: 16).
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As a follow-up study, Gracey, Gunzburg and Spargo (1989) conducted a two-week 
medical survey of Warmun community and gathered information from 136 adults 
representing 93% of the adult population aged over 20 years. They found a high level of 
ill health in the population. Overall, 65% of adults showed signs of previous trachoma, 
43% had evidence of respiratory tract disease (mostly bronchitis and pneumonia), 
27% had suffered from leprosy and had been treated, 19% had high blood pressure, 
and 29% had urinary tract infections (mostly women). There was a relatively low rate of 
documented heart disease (15%), but high rates of sexually transmitted disease (STD), 
with 35% having syphilis and 21% gonorrhoea. While similar community-base data were 
not available for the present study, it is interesting to compare these findings with the 
various profiles of morbidity available for the wider region from hospital separations as 
discussed above, and from clinic presentations data shown in Table 7.9. 

Table 7.9.    Notification of main infectious diseases by Kimberley postcode area, 2002

Kununurra Wyndham Halls Creek Kimberley

Crytosporidiosis 4.4 1.6 3.1 3.8

Giardiasis 13.3 31.7 10.4 14.6

Ross River virus 14.1 10.0 0.0 4.0

Salmonella 7.2 11.7 5.8 6.3

Chlamydia 14.1 15.0 26.0 23.8

Gonorrhoea 14.9 5.0 38.8 27.8

Syphilis 18.5 1.6 9.0 6.0

Total notifications 248 60 423 1,736

% of total notifications 86.5 76.6 93.1 86.3

STDs summary 

% of total
47% 22% 74% 57.6%

Source:   Kimberley Public Health Unit Bulletin, Issue 33, February 2003

Clearly, many of the conditions that were described for Warmun, and for the Kimberley in 
general in the mid-1980s remain prevalent today in the form of enteric diseases, respiratory 
diseases, high blood pressure, urinary tract infection and sexually transmitted diseases. 
Compared to the Gracey et al. observations, it would appear that heart disease is now more 
prevalent, while conditions such as trachoma, and certainly leprosy, far less so. Diabetes 
would also appear to be more prevalent if the lack of any reference to this condition in 
the 1980s Warmun study is any guide, although the high rates of sexually transmitted 
disease noted in the 1980s appear to have risen further, with STDs accounting for as much 
as 47% of all infectious disease notifications in the Kununurra postcode area in 2002, for 
22% in the Wyndham area, and 74% in the Halls Creek area.

Further insight into current disease prevalence in the Northern East Kimberley is provided 
by the Ord Valley Aboriginal Health Service (OVAHS) Ferret database for regular clients 
resident in Kununurra and surrounding outstations as at January 2003. Table 7.10 refers 
to those aged 20 years and over and indicates the number of active cases by disease type 
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and their prevalence out of a total of 918 clients in rising rank order of prevalence. These 
data underline the impact of so-called ‘lifestyle’ diseases on the current health profile 
of the regional population. The most prevalent reported include diabetes, high blood 
pressure, high cholesterol and kidney failure, all of which are related to dietary factors, 
alcohol consumption, lack of exercise and smoking. Sexually transmitted disease also 
appears again as a major component of current regional morbidity.

Table 7.10.   Disease prevalences among OVAHS regular clients aged over 20 years: 

January 2003

Active cases Prevalence (per thousand)

Chronic ear disease 2 2.2

End stage renal failure 2 2.2

Hepatitis B 5 5.4

Major mental illness 5 5.4

Epilepsy 8 8.7

Cirrhosis/chronic liver disease 10 10.8

Rheumatic heart disease 11 11.9

Rheumatic fever 12 12.3

Thyroid disease 15 16.3

Pap smear abnormality (high) 22 23.9

Pap smear inconclusive 24 26.1

Anaemia 24 26.1

Chronic heart disease 25 27.2

Alcohol – unsafe use 28 30.5

Respiratory–chronic 34 37.0

Chronic renal impairment 37 40.3

Hyperlipidaemia 50 54.4

Asthma 56 61.0

Pap smear abnormality (low) 62 67.5

Proteinuria 90 98.0

Hypertension 92 100.2

Diabetes 105 114.4

Syphilis 106 115.5

Source:    Ferret database, Ord Valley Aboriginal Health Service, Kununurra

Child health

Many of the conditions that contribute to the overall profile of Aboriginal adult morbidity 
and mortality in the Northern East Kimberley and wider region have their antecedents 
in poor childhood and maternal nutrition. Measures of weight and height gain provide 
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a standard public health measure of poor nutrition by yielding estimates of children 
who are underweight (for age) and those not growing well (below average weight for 
age). Unfortunately, according to the KHS, such data for the East Kimberley is very 
incomplete due to the number of short term/relieving staff who do not always appreciate 
the importance of data collection. According to KAMSC, added to this is the problem 
of slow computer links in the East Kimberley that induce health staff to enter no more 
data than absolutely necessary. Even though ‘failure to thrive’ data is considered a high 
priority, information on this is patchy at best, and consequently difficult to translate into 
systematic and reliable population rates. 

However, one indicator which is available and that reflects increased risk of neonatal and 
infant morbidity and mortality is birth weight. This also reflects a number of preconditions 
including prematurity, poor maternal nutrition, high alcohol intake and smoking. In 2002, 
there were 92 Aboriginal births recorded at Kununurra hospital with a mean weight of 
3,190 grams. While this is notably lower than the average weight of 3,444 grams for non-
Aboriginal births at Kununurra in the same year, it is slightly above the mean weight of 
all Indigenous births in Western Australia in 1999, which was 3,078 grams (Nassar and 
Sullivan 2002). However, a more useful measure is provided by the prevalence of low birth 
weights indicated by the proportion of live births with a weight of less than 2,500 grams. 
This data is available for births at Kununurra in 2002 and reveals that 14% of all Aboriginal 
live births in that year were less than 2,500 grams (as was the case for Aboriginal births 
in Western Australia as a whole) compared to only 4% of all non-Aboriginal births. It is 
important to note that these relativities extend into childhood morbidity and beyond, 
and they reflect greater failure to thrive among Aboriginal children. For example, 31% of 
children aged 5 years and under who were registered as regular clients with the Ord Valley 
Aboriginal Health Service in 2003 were classified as ‘children at risk’—an assessment 
that includes failure to thrive.

It has long been recognised that poor diet and nutritional status are strongly associated 
(along with other risk factors) with a variety of chronic, preventable, and non-communicable 
diseases that are highly prevalent in Aboriginal communities. Primary among these in later 
life are cardiovascular disease and diabetes, but malnutrition also forms part of the general 
complex of reduced resistance to infectious and other diseases and may engender its own 
morbidity profile. Not surprisingly, public health programs, especially those targeted at 
improving health outcomes among Aboriginal people, increasingly identify improved 
nutrition as an essential intervention. A prerequisite to successful intervention, however, 
is the identification of structural impediments to improved nutrition, many of which are 
behavioural and economic in nature, including patterns of household expenditure, store 
management, and food prices (Taylor and Westbury 2000).

In terms of overall morbidity, nutritional diseases loom large in the East Kimberley and 
therefore successful intervention in this area has considerable potential to assist in raising 
health status. Diet-related diseases (including dialysis) can be separately identified using 
appropriate ICD codes (Lester 1994: 223). If separations for dialysis are included, such 
diseases accounted for as much as 17% of all East Kimberley Aboriginal hospital separations 
between 1991 and 2001. If separations for dialysis are excluded, they accounted for 
11% of all separations. The main diet-related diseases included intestinal infections, 
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diabetes mellitus, non-infective gastroenteritis, ischaemic and other heart disease, and 
symptoms concerning nutrition, metabolism and development.

Part of the difficulty in improving dietary intake, and thereby raising nutritional status in 
East Kimberley Aboriginal communities, is the relatively high cost of foodstuffs compared 
to other parts of Western Australia, and in relation to low regional household incomes. 
Nutritionists from the Kimberley Public Health Unit have for a number of years organised 
the Kimberley Market Basket Survey to establish the relative fortnightly cost of feeding 
a family of five in various parts of the Kimberley compared to Perth, using a ‘standard’ 
basket of basic foodstuffs and household essentials. Results from this survey for the 
period 1992-1999 are shown in Table 7.11 for the three towns of the East Kimberley, for 
an average of selected East Kimberley communities (including Oombulgurri, Turkey Creek 
Roadhouse, and Wungkul from within the study region), for an average of selected West 
Kimberley communities, and for Broome and Perth. Also shown are the prices in East 
Kimberley community stores expressed as a ratio of prices in Perth.

Table 7.11.   Average fortnightly cost of food and non-food items ($):  Kimberley Market 

Basket Survey, 1992-1999a

1992 1993 1994 1995 1996 1997 1998 1999

Perth 252 273 280 307 304 305 305 356

Broome 311 360 374 412 364 375 382 413

Halls Creek 427 395 390 387 415 431 466 478

Wyndham 333 373 360 366 389 405 420 460

Kununurra N/Ab 359 341 376 385 366 386 409

West Kimberley 416 435 438 458 472 472 462 472

East Kimberley 463 483 489 514 501 509 541 560

E. Kim/Perth Ratio 1.8 1.8 1.7 1.7 1.6 1.7 1.8 1.6

Notes:     a. From 1999, the Kimberley Market Basket Survey was renamed as the Western Australian Aboriginal 

Communities Stores’  Survey

                b. N/A = not applicable

Notwithstanding methodological problems in comparing process between places and 
over time due to variable coverage, and some averaging for missing items, it appears 
that prices in the East Kimberley, both in communities and in towns, were consistently 
higher than prices in the West Kimberley and in Broome by a factor of between 
10% and 20%. However, the price differential between East Kimberley community stores 
and Perth was less equivocal with prices ranging from 60% to 80% higher. One solution 
to reducing such differentials that has been attempted elsewhere by organisations such as 
the Arnhem Land Progress Association in the Northern Territory, and Anangu Winkiku 
Stores in South Australia, is the integration and pooling of store management, policies, 
transport and supply to access bulk purchase discounts (Taylor and Westbury 2000: 28). 
Such an option has been canvassed by Wunan ATSIC Regional Council for stores in the 
East Kimberley with some evidence of support but only if decision making remains with 
individual managers and communities (BKR Walker Wayland 2001).
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The other main childhood disease identified in clinic presentations data is chronic 
ear disease. In 2003, the OVAHS reported a prevalence rate for chronic ear disease of 
8% among its 319 regular clients aged 0-5 years.  More serious cases of ear disease result 
in hospitalisation and in 2000-2001, 100 hospital separations from the East Kimberley 
were diagnosed as diseases of the ear and mastoid process—more than one quarter of 
these (27%) involved infants, and as many as 80% were for children under the age of 
15 years. For the most part, these separations were diagnosed as otitis externa, otitis 
media, and perforated eardrum.

Health-related quality of life assessment 

The extent to which policy interventions are perceived by individuals to effect an 
improvement in their quality of life is an emergent concern of health policy in Australia, 
including in regard to Aboriginal people (Brady, Kunitz and Nash 1997). This concern with 
measures of health that go beyond objective indicators such as morbidity and mortality is 
based on the recognition that a full assessment of health status should include physical, 
mental, social, and spiritual dimensions. 

A more practical reason is the need for timely assessment of health interventions which 
may take a long time to translate into changes in conventional indicators of health status 
such as those compiled using hospitals separations data, especially at the whole-of-
population level. Furthermore, it appears that many health treatments, while effective 
from a biomedical point of view, may actually compromise quality of life. An example 
is the treatment of end-stage renal disease, which requires the relocation of rural-based 
patients into towns for dialysis. In the East Kimberley context, this involves moving far 
from home to Broome or Perth with attendant difficulties in sustaining the comfort and 
care provided by family members. Individuals also have to adjust to living in an unfamiliar 
and institutional environment and financial hardships can be incurred, especially in terms 
of the wider caring responsibilities of family groups. All these factors can make treatment 
costly in terms of loss of quality of life, and may make non-compliance (and associated 
shortened life expectancy) preferable to adherence (Willis 1995). 

In an attempt to discover individuals’ perceptions of their own health-related quality 
of life (QOL) in a routine way which can be repeated over time to monitor changes in 
condition, and produce results that are comparable with other groups, a number of 
standard instruments have been developed. These attempt to cover a number of QOL-
related aspects of health, such as physical functioning, emotional wellbeing and support 
from family. Some of these instruments, such as the Medical Outcomes Trust Short Form 
36 (SF-36) and its companion question on self-assessed health status within the main 
sample of the National Health Survey (NHS), are regularly used in Australia and are 
considered to be reliable, valid, and responsive to changes in clinical condition. While the 
same conclusion has been drawn for Indigenous people in urban settings, this cannot be 
claimed from data for remote communities where mainstream conceptions of quality of life 
and links to health status are indeterminate and poorly understood (ABS/NCEPH 1997). 
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As far as the East Kimberley is concerned such population-based assessments are scarce 
and, to date, derive solely from the application of self-assessed health status questions in 
the 1994 NATSIS. This used the standard global question asking, ‘In general, would you 
say that your health is excellent, very good, good, fair or poor?’ As in most other remote 
regions of Northern Australia, answers to this question in the East Kimberley appear 
somewhat counter-intuitive. For example, although 50 per cent of respondents in the 
Wunan ATSIC Region reported an illness in the two weeks prior to the NATSIS, and 25% 
reported one or more long-term illnesses, 48% considered themselves to be in very good 
or excellent health, while just one per cent described their health as being poor  (ABS 
1996: 17-19). Although this raises an obvious question of why people rate their health 
as good or excellent when the statistics show it to be otherwise, no research is available 
from the East Kimberley to provide an answer.

Note:

1.   Such data were forthcoming from the Ord Valley Aboriginal Health Service in 
Kununurra, but not from the Yuri Yangi Medical Service in Halls Creek. 




