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Background Socioeconomic disadvantage is associated with an increased risk of developing heart failure and with

inferior health outcomes following diagnosis.

Methods Data for hospitalisations and deaths due to heart failure in the Sydney metropolitan region were extracted

from New South Wales hospital records and Australian Bureau of Statistics databases for 1999–2003.

Standardised rates were analysed according to patients’ residential local government area and correlated

with an index of socioeconomic disadvantage.

Results Eight of the 13 local government areas with standardised separation rate ratios significantly higher than all

NSW, and those with the six highest standardised separation rate ratios, were in Greater Western Sydney.

Rates of heart failure hospitalisations per local government area were inversely correlated with level of

socioeconomic status.

Conclusions Higher rates of heart failure hospitalisations among residents of socioeconomically disadvantaged regions

within Sydney highlight the need for strategies to lessen the impact of disadvantage and strategies to

improve cardiovascular health.
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Background
Internationally, socioeconomic disadvantage is associated

with an increased risk of developing heart failure (HF)

and with poorer outcomes [1–7]. Socioeconomic deprivation

has been associated with adverse cardiovascular outcomes in

Australian adults [8,9], but the level of risk has not been

quantified [10] nor the causal relationships well understood.

Rates of death due to HF are higher among those living in the

most disadvantaged areas than among those in the least

disadvantaged areas [8].
© 2014 Published by Elsevier Inc on behalf of Australian and New Zealand Society of Cardiac an
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Socioeconomic status and place of residence is highly rele-

vant in the context of current discussion of health reform in

Australia and elsewhere [11,12]. We investigated the relation-

ship between heart failure outcomes (rates of hospitalisations

and deaths) and socioeconomic status in a study of hospital-

isation and mortality rates in patients admitted to hospitals in

metropolitan Sydney, New South Wales (NSW), Australia

during the period 1999–2003. The Sydney metropolitan region

is characterised by marked variation in socioeconomic status

and includes some of the most advantaged and most disad-

vantaged populations in New South Wales [13].
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Patients and Methods
Data were extracted from Health Outcomes Statistical Toolkit

(HOIST) data warehouse, maintained by the Centre for Epi-

demiology and Research in the New South Wales (NSW)
Figure 1 Standardised heart failure separations per 100,000 pop
Department of Health. Cases were defined as patients dis-

charged with a principal diagnosis of HF (ICD10, I50 or

ICD.9, 428). Where correlations with socio-economic indexes

were estimated hospital data for the period 1999/2000–2001/

2002 were used. Mortality data (for four, five-year periods up
ulation.
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to 1998–2002) and appropriate population data (for calcula-

tion of crude and standardised rates) from the Australian

Bureau of Statistics (ABS) were also available in HOIST.

Socio-Economic Indexes for Areas (SEIFA) were calculated

providing summary measures derived from the national

Census to measure different aspects of socioeconomic con-

ditions by geographic area [14]. The SEIFA is a socio-eco-

nomic indexes for a product developed by the Australian

Bureau of Statistics that ranks areas in Australia according to

relative socioeconomic advantage and disadvantage. The

indexes are based on information from the five-yearly Cen-

sus and pertain to the capacity to access material and social

resources and the capacity to engage in society [15]. This

includes variables pertaining to household income, educa-

tion and occupation. A SEIFA score is standardised against a

mean of 1000 with a standard deviation of 100. This means

that the average SEIFA score will be 1000 and the middle

two-thirds of SEIFA scores will fall between 900 and 1100.

Information to derive SEIFA scores for this analysis was

taken from the 2001 Census.

The main outcomes measured were:
� rates of hospitalisation due to heart failure, defined as an

episode of inpatient hospital stay including at least one

night, for which heart failure (International Classification

of Diseases tenth revision code I50 or ninth revision code

428) was recorded as the principal reason for the admission

at the time of separation (discharge, transfer or death)
� rates of death due to heart failure as the underlying cause

identified on death certificates
� rates of death in which heart failure was listed as a con-

tributory cause in hospital separation data.

As a proxy indicator of acute myocardial infarction (AMI)

[16] we also measured the rate of major coronary events (the

sum of the number of deaths for which coronary heart
Figure 2 Socio-Economic Indexes for Areas (SEIFA) Index of D
Areas.
disease was recorded as the underlying cause and the num-

ber of hospital separations due to AMI following an admis-

sion of three days or more). Outcomes by residential local

government area (LGA) were compared with those for all

Sydney metropolitan regions and all NSW, and outcomes by

LGA were correlated with SEIFA Index of disadvantage

scores. Statistical analyses of data were performed using

SAS (SAS Institute Inc.) [17] and SPSS (SPSS Inc.) software

[18].
Results
Rates of hospitalisation due to heart failure varied substan-

tially across NSW (Fig. 1). The standardised separation rate

(SSR) for all metropolitan Sydney was significantly (p < 0.01)

lower than for NSW overall (226.5 per 100,000 vs. 259.7 per

100,000, 99% CI 258.0–261.5). This difference was mainly due

to high hospitalisation rates for HF among rural residents

(322.7 per 100,000, 99% CI 318.9–326.6). Eight of the 13 local

government areas with standardised separation rate ratios

significantly higher than all NSW, and those with the six

highest standardised separation rate ratios, were in Greater

Western Sydney.

The variation in heart failure hospitalisation reflects the

underlying variation in socioeconomic status across these

LGAs. Fig. 2 shows the relationship between the heart failure

SSR for Sydney LGAs and the corresponding ABS Index of

Socio-economic Disadvantage (based on 2001 Census data).

There were an average of 480 adult (age 20 years and older)

deaths per annum in Sydney residents recorded as being

primarily due to heart failure during the five years 1998–

2002. The age adjusted mortality rate among Sydney resi-

dents has tended to be lower than that for residents of rural
isadvantage 2001 Sydney Metropolitan Local Government



Figure 3 Standardised Mortality Ratio (New South Wales (NSW) = 100).
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NSW, although rates for all groups have been decreasing in

recent decades. The Standardised Mortality Ratio, the ratio of

observed deaths in the study group to expected deaths in the

general population varied significantly between LGAs hos-

pitalisation rates (Fig. 3).

When all contributory causes of death in the 1998–2002

period were counted, there were about 3000 deaths per

annum among adult (20 years and older) Sydney residents.
Where HF was the underlying cause of death, other heart

disease, pneumonia, renal failure, chronic lower respiratory

disease and diabetes were common co-existing contributory

causes.

There was a significant (p < 0.001) negative correlation

(Spearman’s rho = �0.6) between the SSR and SEIFA Index.

Some of this variation may reflect the similar variation in

major coronary event rate ratios (a composite variable of
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myocardial infarction deaths and hospitalisation with length

of stay of three days or more) that serves as a proxy indicator

of CHD incidence [19]. There was a positive correlation

between the 1999/2000–2001/2002 HF SSR and major coro-

nary event rate ratios (rho = 0.6, p < 0.0001) and between the

major coronary event rate ratios and 2001 Index of Socio-

economic Disadvantage (rho = 0.5, p < 0.0001).
Discussion
Possible explanations for the observed correlation between

socioeconomic status and adverse HF outcomes include

increased rates of precursor conditions such as hypertension,

coronary heart disease and diabetes and their risk factors,

poorer management of diagnosed HF, and unequal access to

health care services in the disadvantaged groups [1,20]. Data

from NSW Health Surveys show that rates of smoking and

exposure to tobacco smoke, inadequate vegetable consump-

tion, inadequate physical activity and overweight/obesity

generally increase with socioeconomic disadvantage [21].

In more affluent areas of Australia there are two-and-a-half

times more GPs than less affluent areas [22].

The Greater Western Sydney region, a major population

growth area representing 43% of the Sydney metropolitan

total population [23], was over-represented among LGAs

with the highest hospitalisation rates for heart failure. This

region includes one of the five most disadvantaged LGAs in

NSW [21] and is home to a highly culturally and linguistically

diverse population [23]. Lower socioeconomic status and

language barriers between patients and health professionals

are both known indicators of high risk for hospital readmis-

sion for HF [20]. The largest urban communities of Aborigi-

nal and Torres Strait Islander people live in the Greater

Western Sydney region [23]. National hospitalisation rates

for HF among Aboriginal and Torres Strait Islander peoples

were approximately two-to-three times those of other Aus-

tralians in 2001–2002 [8].
Conclusions
Findings presented highlight the importance of secondary

prevention strategies to prevent HF in areas of known dis-

advantage. These findings support national health reform to

reduce health disparities and address the impact of social

determinants of health and address access to health care

services. Clustering of higher rates of hospitalisation for

HF and HF deaths in Western Sydney suggests the need

for targeted, culturally appropriate strategies to overcome

inequality in this region.
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