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ationally, Aboriginal Australians
N have a significantly lower life expect-

ancy and a significantly higher mor-
bidity than non-Aboriginal people.! In the
Northern Territory, reliable identification of
Indigenous status in mortality and hospitali-
sation data has allowed detailed compari-
sons between Aboriginal and non-
Aboriginal Australians, including trends
analysis.

The conditions leading to higher mortal-
ity and morbidity in Aboriginal people —
cardiovascular disease, diabetes and acute
respiratory infections — have been identi-
fied.> Trends analysis shows a shift from
infectious diseases and respiratory condi-
tions in 1981, to cardiovascular diseases and
diabetes by 2000.> These trends call for
increased emphasis on primary care inter-
ventions for non-communicable diseases.
However, to date, the extent to which such
interventions can alleviate disparities in
health status has not been reliably meas-
ured.

The concept of “avoidable hospitalisa-
tions” (also known as “ambulatory care-
sensitive conditions”) provides a framework
for measuring the proportion of morbidity
that could be avoided by timely and effective
care outside hospital. Classifying a hospital
admission as avoidable does not imply that
an individual patient’s admission was avoid-
able. Rather, it is a population measure
based on specific admission diagnoses:*
avoidable hospitalisations involve a selected
group of conditions for which hospitalisa-
tion could be avoided by preventive meas-
ures, or early diagnosis and treatment in
primary care.” The list of conditions for
which hospitalisation is potentially avoid-
able has varied over time, and remains the
subject of debate.” Despite this, data on
avoidable hospitalisations are increasingly
used internationally as an indicator of access
to primary care and its effectiveness,®’ and
as a measure of the potential health gains
from primary care interventions.*® Within
Australia, both the federal and most state
health departments now routinely report
avoidable hospitalisation rates.”**!°

Previous research reveals that avoidable
hospitalisation rates are higher in people liv-
ing in remote areas,’ those of lower socioeco-
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ABSTRACT

Objectives: To analyse rates of avoidable hospitalisations in Aboriginal and non-
Aboriginal residents of the Northern Territory, 1998-99 to 2005-06, and to consider the
implications for primary care interventions.

Design and setting: Retrospective descriptive analysis of inpatient discharge data from

NT public hospitals.

Main outcome measures: Avoidable hospitalisations by age, sex, Aboriginality and

condition, with annual time trends.

Results: Between 1998-99 and 2005-06, Aboriginal people in the NT had an avoidable
hospitalisation rate of 11 090 per 100000 population, nearly four times higher than the
Australian rate of 2848 per 100000. The rate for non-Aboriginal NT residents was 2779
per 100000. During this period, the average annual increase in avoidable
hospitalisations was 11.6% (95% ClI, 11.0%-12.1%) in the NT Aboriginal population and
3.9% (95% Cl, 3.3%-4.5%) in the non-Aboriginal population. The greatest increase
occurred in those aged = 45 years, and was primarily attributable to diabetes

complications.

Conclusions: The significantly higher rates of avoidable hospitalisations in NT
Aboriginal people reflect the emerging epidemic of chronic disease in this population,
highlight barriers to Aboriginal people accessing effective primary care, and emphasise
the extent of potential health gains with appropriate interventions.
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nomic status,”®!! and in Aboriginal people

and ethnic minorities.*” An inverse associa-
tion between avoidable hospitalisations and
self-reported access to primary care has also
been demonstrated.>'? Analysing avoidable
hospitalisations may assist in priority setting
for Aboriginal and Torres Strait Islander
health,'> and avoidable hospitalisation rates
have recently been included in national
Aboriginal and Torres Strait Islander outcome
1rep01rting414

Our study aimed to analyse avoidable
hospitalisation rates for Aboriginal and non-
Aboriginal people in the NT, examine trends
over time, and assess the implications for
future primary care interventions.

METHODS

Data collection

Inpatient discharge data from NT public
hospitals for the years 1998-99 to 2005-06
were used for the analysis. During this
period, hospitalisation discharge data were
coded using the International statistical classi-
fication of diseases and related health problems,
10th revision, Australian modification (ICD-
10-AM)." Avoidable hospitalisations were
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defined in accordance with the lists of con-
ditions produced by the Public Health Infor-
mation Development Unit at the University
of Adelaide.” NT population data were
based on the Australian Bureau of Statistics
2001 census.'®

Avoidable conditions were further classi-
fied into three categories:’

e vaccine-preventable conditions, which
include influenza and pneumonia;

e chronic conditions, which comprise
chronic disease complications that can be
managed in primary care by effective drug
therapy, patient education and lifestyle
modification; they include diabetes compli-
cations, chronic obstructive pulmonary dis-
ease (COPD) and hypertension; and

e acute conditions, for which hospitalisa-
tion could be avoided by early diagnosis and
appropriate management by primary care
practitioners.

Based on the Public Health Information
Development Unit classification, the
reported “principal diagnosis” and, where
appropriate, “any diagnosis” were used in
the analysis.” An age limit was applied for
influenza and pneumonia by excluding chil-
dren under 2 months of age. Although some




researchers also set upper age limits to
account for difficulties of classification in

people with multiple comorbidities, this
approach was not adopted here. In the NT,
renal dialysis is recorded as an inpatient
episode, but this is not the case in all
Australian jur'lsdictions; to ensure compara-
bility of results, renal dialysis patients were
excluded from this analysis.

Statistical analysis

Stata software (version 8; StataCorp, College
Station, Tex, USA) was used for all statistical
analyses. Annual avoidable hospitalisation
rates by sex and Aboriginality were calcu-
lated for 1998-99 to 2005-06, and age-
adjusted using the 2001 Australian esti-
mated resident population. A Poisson
regression model was used to estimate the
average annual change in avoidable hospit-
alisation rates by sex and Aboriginality in
the NT. The Poisson regression model was
further used to estimate the annual change
in avoidable hospitalisation rates by condi-
tion. Various interaction terms were added
to test differences in annual changes
between NT Aboriginal and NT non-Abori-
ginal. Age-specific hospitalisation rates and
time trends in these rates were also calcu-
lated to determine the variations in avoid-
able hospitalisation rates between different
age groups.

Ethics approval

Ethics approval was granted by the Human
Research Ethics Committee of the NT
Department of Health and Families and
Menzies School of Health Research.

RESULTS

Between 1998-99 and 2005-06, there were
52 144 avoidable hospitalisations in the NT.
These comprised 15.6 % of total hospitalisa-
tions. Although Aboriginal people account
for 28% of the NT population, they experi-
enced 61% of avoidable hospitalisations.
The avoidable hospitalisation rate in the NT
Aboriginal population was 11090 per
100000 population, nearly four times
higher than the previously reported Austra-
lian rate of 2848 per 100 000.” The avoidable
hospitalisation rate for non-Aboriginal peo-
ple living in the NT was 2779 per 100 000.

Although total average avoidable hospital-
isation rates were higher in Aboriginal than
non-Aboriginal people in the NT, the largest
differences were observed in the age groups
25-44 and 45-64 years (Box 1).
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As shown in Box 2, chronic diseases and
their complications constitute the largest
proportion of avoidable hospitalisations in
all population groups, followed by acute
conditions. The top five causes of avoidable
hospitalisations for NT Aboriginal people,
NT non-Aboriginal people, and the Austra-
lian population as a whole are in boxes in
Box 2. The avoidable hospitalisation rates
for the NT Aboriginal population exceeded
the Australian rates for almost all condi-
tions, and the rate ratio was highest for
nutritional deficiencies (19.7), diabetes
complications (6.8), and influenza and
preumonia (6.1). For most conditions, the
rates for the NT non-Aboriginal population
were similar to the Australian rates.

Avoidable hospitalisation rates in the NT
Aboriginal population increased signifi-
cantly during the study period, compared
with a much smaller increase in the non-
Aboriginal population. As shown in Box 3,
most of the increases in avoidable hospitali-
sation rates were due to chronic conditions,
particularly in Aboriginal people. Not
shown in Box 3 are the rates for vaccine-
preventable conditions, which decreased by
a similar proportion (38%) in both popula-
tions. Hospitalisations for non-avoidable
conditions increased slightly in both Abori-
ginal and non-Aboriginal people.

Using a Poisson regression model, the
average annual increase in avoidable hospit-
alisation rates was 11.6% (95% CI, 11.0%—
12.1%) in the NT Aboriginal population and
39% (95% CI, 3.3%—4.5%) in the non-
Aboriginal population. This difference was
statistically significant (P<0.001), and the
rate increases were similar for both sexes.

The increase in avoidable hospitalisation
rates in the NT Aboriginal population over
the study period was not evenly distributed
across age groups and conditions. There was
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little increase for those 0-24 years, but a
steady increase for the age group 25-44
years and a dramatic increase for those 45
years and over. The avoidable hospitalisa-
tion rates in non-Aboriginal people in the
NT remained steady for all age groups,
except for a modest increase for those 45
years and over (Box 4).

Diabetes complications alone accounted
for most of the increase in avoidable hospit-
alisations for NT Aboriginal people. Convul-
sions and epilepsy; cellulitis; ear, nose and
throat infections; and angina, also contrib-
uted to the increase. Interestingly, the hos-
pital admission rate for COPD remained
relatively stable in the study period, while
that for influenza and pneumonia
decreased.

DISCUSSION

Our study of avoidable hospitalisation rates
confirms that Aboriginal Australians in the
NT experience significantly higher levels of
avoidable hospitalisations than non-Abori-
ginal people. Moreover, the gap between
avoidable hospitalisation rates in Aboriginal
and non-Aboriginal people widened during
the study period, particularly for those aged
25-44 and 45 years and over. The related
finding that much of the increase in avoid-
able hospitalisation rates in the Aboriginal
population is attributable to chronic dis-
eases emphasises the potential for appropri-
ately targeted primary care interventions to
reduce morbidity in this population.

The results also highlight the dynamic
nature of health indices among the NT Abori-
ginal population. The increasing rates of avoid-
able hospitalisations have occurred during a
period of increases in resources and a focus on
chronic disease management in primary care
services, but positive results have been modi-
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2 Avoidable hospitalisations and age-adjusted rates per 100000 population by condition and Aboriginality, Northern

Territory and Australia,* 1998-99 to 2005-06*

NT Aboriginal® NT non-Aboriginal® Australia® Rate ratio
Rate/ Rate/ Rate/ NT Aboriginal:  NT non-Aboriginal:
Condition No. 100 000 No. 100000 No. 100000 Australia Australia
Vaccine-preventable — total 1937 495 501 54 16573 85 5.8 0.6
Influenza and pneumonia 1581 411 360 40 13021 67 6.1 0.6
Other vaccine-preventable 356 84 141 14 3552 18 4.6 0.8
Chronic — total 19116 8014 12051 1948 352558 1803 4.4 1.1
Diabetes complications 11270 4960 4986 828 141 345 728 6.8 1.1
COPD 3062 1349 1855 54853 4.8 1.3
Congestive heart failure 1400 751 42447 27 0.8
Angina 1301 558 2137 337 49963 257 2.2 1.3
Asthma 1314 311 1851 159 41009 211 1.5 0.8
Iron-deficiency anaemia 521 174 388 62 16451 85 2.1 0.7
Hypertension 167 63 80 1 6354 33 1.9 0.3
Nutritional deficiencies 81 12 3 1 123 1 19.7 0.8
Acute — total 10764 2582 7787 777 201493 1038 2.5 0.7
Convulsions and epilepsy 2971 768 1172 110 31137 160 48 0.7
Cellulitis 2418 569 1927 208 28204 145 39 1.4
Dental conditions 1475 263 1081 93 43667 225 1.2 0.4
Ear, nose and throat infections 1561 262 1682 139 32075 165 1.6 0.8
Dehydration and gastroenteritis 601 245 826 104 37766 195 1.3 0.5
Pyelonephritis 654 176 397 42 7386 38 4.6 1.1
Pelvic inflammatory disease 613 136 210 16 6547 34 4.0 0.5
Gangrene 295 106 181 25 4470 23 4.6 1.1
Ruptured appendix 121 31 165 15 3866 20 1.6 0.7
Perforated/bleeding ulcer 55 24 146 25 5795 30 0.8 0.8
Overall total 31813 11090 20331 2779 552786 2848 3.9 1.0

COPD = chronic obstructive pulmonary disease. * Subcategory and condition numbers and rates do not add to the reported total avoidable admissions: five conditions
(influenza and pneumonia, other vaccine-preventable, diabetes complications, ruptured appendix and gangrene) are counted in “any diagnosis”, and so may be
included in more than one condition group. T The top five avoidable hospitalisation rates for each group are in boxes. .

fied by increases in the underlying prevalence,
incidence and severity of chronic diseases in
the NT Aboriginal population.'”** Primary
care interventions and associated resources
need to be geared for current and future needs,
not planned on past measurement.

General practitioners are in short supply in
the NT, and visits to GPs occur half as often as
the national average.*"*? Data on use of GP
services by NT Aboriginal people are limited;
provisional estimates from Medicare usage
suggest significantly lower rates for Aboriginal
than non-Aboriginal people.”® However,
increasing the number of GPs may not be all
that is needed. In the United States an inverse
relationship was found between the supply of
primary care physicians and avoidable hospit-
alisation mtes,24 whereas in Canada socioeco-
nomically disadvantaged people had higher
rates of both avoidable hospitalisations and
utilisation of primary care physicians, inde-
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pendent of supply.!’ This may reflect differ-
ences in health care systems, but it also
supports the suggestion that the aspects of
primary care best able to sustainably reduce
avoidable morbidity depend on the causal
mechanisms underlying care-seeking behav-
iour and clinical decision making in particular
contexts.**%

Just as the factors determining access to
primary health care are multifactorial and con-
text-dependent, the antecedents of hospitalisa-
tion are also complex. Hospitalisation rates for
specific conditions depend on age, sex, under-
lying disease prevalence and severity, socioeco-
nomic status, geographical remoteness, GP
behaviour (eg, GPs may be more likely to
admit people to hospital who live in remote
areas or are of low socioeconomic status),
continuity of care,’® and the availability of
social supports facilitating home care. In some
contexts, high rates of avoidable hospitalisa-
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tions may reflect not only a failing in the
primary care system, but also the hospital
system’s ability to respond to high needs.*’
The consequent inability of avoidable hospital-
isation rates and trends to identify the causes
of the disparity in rates between Aboriginal
and non-Aboriginal people, or suggest targeted
solutions, is a limitation of this techniqueS

A further limitation is that the conditions
currently classified as avoidable do not take
into account population differences. For
example, we found that Aboriginal people in
the NT have high rates of avoidable hospital-
isations for convulsions and epilepsy. In
many populations, convulsions are amenable
to primary care interventions (eg, early diag-
nosis and the provision of anti-epilepsy medi-
cations); in the NT Aboriginal population,
admissions for convulsions may be related to
alcohol and substance misuse and thus more
sensitive to population-based health strat-
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3 Trends in age-adjusted, avoidable hospitalisation rates by Aboriginality,
Northern Territory, 1998-99 to 2005-06

é 14 000 —&— Aboriginal, chronic conditions

%’ A Aboriginal, acute conditions

2 12000 - ) -
9 ---m--- Non-Aboriginal, chronic conditions
§ 10 0004 ---r--- Non-Aboriginal, acute conditions
o

S 8000+

g

o 6000

C

.9

E 40004 A
8

2

o

<

o

i)

©

o

K<)

>

<

1000 0-14 years

800

4 Trends in age-adjusted, avoidable hospitalisation rates by Aboriginality and
age group, Northern Territory, 1998-99 to 2005-06

—— Aboriginal

300
600 \//\ 250 ’/\/’\
200

non-Aboriginal

400 15-24 years
350

C
o
5
3
&
Q400 150
o
8 200 100
] 50
= 0 0
g I N A S S S ST I I N R B S o
Q AT G0 B g o (O S AT G (O WO g oS (S
g o S @0\ qp@ @00’ X @QC’ o rLoQQ/ 100\ @01 @0@’ S @0@’
©
£ 5000 25-44 years 12000 45 years and over
ol 10000
& 4000
2 8000
© 3000
| 6000
el
E 2000 2000
< 1000 2000
0 0

N N

o /QQ 0}3\ /(5]/ > /QN b;f) oo o /QQ) N /Q'l 555 o I)(QCJ oo
e Q N VY 57 Lo Q O o\ 5 7 57
,\qq ,\qq O ,LQQ '190 rLQQ Q ,]90 Q ,\qq ,LQQ 'LQQ ,LQQ ’790 ,LQQ ’]90

r\q

egies. This may have led to an overestimation
of avoidable hospitalisations, as we have

defined them, in Aboriginal people. To over-
come this, a New Zealand study included a
new category of hospitalisations preventable

by population health strategies, an approach

consistent with publications on avoidable
mortality* These conditions include those
caused by smoking, alcohol and motor
vehicle accidents, and may be a further indi-
cator of potential health gains.

Despite these limitations, avoidable hospit-

alisations remain an important indicator of

effective and timely access to primary care and
a summary measure of potential health gains
,from primary care interventions. Although
not able to prescribe corrective action, avoid-

able hospitalisation rates highlight broad gaps
in service provision. Further, the increases in
avoidable hospitalisation rates for some
chronic conditions over time (eg, diabetes), as
compared with relatively stable rates for other
conditions (eg, COPD), suggest that primary
health care interventions implemented during
the study period have had variable effective-
ness. This warrants evaluations of why this
may be the case, but caution must be exer-
cised when setting benchmarks against which
to gauge the impact of services in an environ-
ment of varying trends in disease-specific
morbidity. Assessing avoidable hospitalisation
rates, which are readily available from hos-
pital discharge data, overcomes the difficulty
of measuring and comparing outcomes of
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primary health care programs.’ The tech-
nique should therefore also be seen as an
opportunity to quantify the effectiveness of
future primary care strategies and, in time,
the effectiveness of population-based health
strategies.
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