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Abstract

Background
Diabetes is a major public health problem affecting about 1.4 million Australians, especially in South
Western Sydney, a hotspot of diabetes with higher than average rates for hospitalisations. The current
understanding of the international burden of diabetes and related complications is poor and there is
paucity of data on hospital outcomes and/or what common factors in�uence mortality rate in people
with diabetes in Australia. This study determined in-hospital mortality rate and the factors associated
among people with and without diabetes.

Methods
Retrospective data for 554,421 adult inpatients was extracted from the population-based New South
Wales (NSW) Admitted Patient Data over 3 �nancial years (from 2014-15 to 2016-17). The in-hospital
mortality per 1000 admitted persons, standardised mortality ratios (SMR) were calculated. Binary logistic
regression was performed, adjusting for potential covariates and co-morbidities for people with and
without diabetes over three years.

Results
Over three years 8.7% (48,038 people) of admissions involved those with diabetes. This increased from
8.4% in 2014-15 to 8.9% in 2016-17 (p = 0.007). Across all age groups, in-hospital mortality rate was
signi�cantly greater in people with diabetes (20.6, 95% Con�dence intervals CI 19.3–21.9 per 1000
persons) than those without diabetes (11.8, 95%CI 11.5–12.1) and more in men than women (23.1, 95%CI
21.2–25.0 vs 17.9, 95%CI 16.2–19.8) with diabetes. The SMR for those with and without diabetes were
3.13 (95%CI 1.78–4.48) and 1.79 (95%CI 0.77–2.82), respectively. There were similarities in the factors
associated with in hospital mortality in both groups including: aged > 54years, men, the widowed, those
who stayed longer than 4 days or received intensive care in admission and had respiratory and
cardiovascular comorbidities.

Conclusions
The study found that in-patients with diabetes continue to have higher mortality rates than those without
diabetes and the Australian population. Overall, similar factors in�uenced mortality rate in people with
and without diabetes in this region indicating that continued improved management of all inpatients is
needed in order to minimise the persistent poor outcomes.

Introduction
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Diabetes is a major public health problem affecting about 1.4 million Australians (4.9%) with an
additional 500,000 with undiagnosed diabetes. 1 Diabetes was associated with about 1.2 million
hospitalizations, representing 11% of all hospitalisations in Australia 1 and contributed to about 16,700
deaths in in 2017–18 (10.5% of all deaths). 1 Past studies showed higher mortality rate in people with
diabetes than the general population of similar age, 2 but there is paucity of data regarding the hospital
outcomes of people living with diabetes 3 . People with type 1 diabetes were 2.4 times more likely to die,
and type 2 diabetes were 1.4 times more likely to die than the general population. 2 Analysing the trends
in mortality among Australians with diabetes between 1997 and 2010, a study found a signi�cant
decrease in mortality rates among males and females with type 1 and type 2 diabetes compared with the
general population. 4 People with diabetes are also more likely to be admitted to hospital, stay in for
longer and be readmitted as an emergency 5 which increases the �nancial burden of diabetes that was
estimated to be $14.6 billion in direct and indirect costs to the Australian economy. 1

South Western Sydney (SWS) is one of the most culturally diverse and rapidly growing populations in
New South Wales (NSW) and covers both rural and suburban communities. The region was chosen for
this study because it has one of the highest prevalence of diabetes (6.7%) 1, 6 in Australia, poorer health
outcomes among the residents, higher death rates and diabetes related hospitalisations7 than other
regions. About 11% of all diabetes attributable deaths across NSW in 2011 involved residents from SWS
alone6 and such high hospitalisation rates and mortality related to diabetes are likely to contribute to an
increasingly burdened health care system unless measures to reduce diabetes morbidity and mortality
are put into place.

Although some factors associated with increased mortality among inpatients with diabetes are described
in the literature, including complications of diabetes and speci�c patient characteristics8, no study has
analysed the common factors associated with inpatient mortality in people with and without diabetes in
this region. Diabetes related complications of the vascular system, infections, chronic kidney disease,9

cardiovascular disease and cerebrovascular disease,10, 11 have been identi�ed as leading causes of
mortality in patients with diabetes but little is known about the role of such comorbidities among
inpatients without diabetes. Additionally, speci�c patient characteristics such as increasing age,12

gender,8 and socioeconomic disadvantage13 were shown to be signi�cant predictors of mortality.
Identifying and comparing factors associated with mortality among inpatients in Australia, is required to
provide an indication of the burden of disease and identify target groups for health promotion and
diabetes management. As part of a project to improve diabetes care in this region and the need for in
hospital data from a de�ned cohort for effective monitoring,4 this study was designed to determine the
mortality rates of people with and without diabetes, admitted to public hospitals in SWS local health
district (LHD) over a three-year period (2014–2017). In addition, the study examined the factors
associated with mortality rates among inpatients with and without diabetes.

Methods
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Data Sources
The NSW Admitted Patient Data Collection (APDC) dataset14 contains demographic and mortality related
data for all inpatient admissions provided by state hospitals using International Classi�cation of
Diseases 10th revision, Australian Modi�cation (ICD-10-AM). People are coded by their place of residence
rather than admission hospital.14 For this study, only public hospital APDC data of episodes of care were
used.15 The APDC dataset has been previously validated in people with and without diabetes.16–18 For
instance, when APDC was used as a standard for validating self-reported diabetes status of people in the
45 and up study, the authors were able to identify 48.3% more people with diabetes whose status were
not previously reported in their dataset.19

Approval for this study was obtained from the South Western Sydney Local Health District Human Ethics
Research Committee as a quality improvement project (QA18/021). Permission for use of de-identi�ed
data was obtained from the data custodian. All methods were performed in accordance with the relevant
guidelines and regulations.

Study Population
An extract of every hospital admission to a SWSLHD public hospital between 1 July 2014 and 30 June
2017 where the patient was 18 years or older on admission and was in hospital for least 24 hours was
taken from the APDC database. Although inclusion of private hospitals would most accurately re�ect
shifts in volume between public and private hospitals, most acute admissions are in public hospitals, and
we focussed on those. In the data registry, admissions were identi�ed as relating to patients with diabetes
if a code for diabetes (ICD -10 E10–E14) was included as a primary or secondary diagnosis. Data were
available for residents from 6 out of 7 local government areas (LGAs) in SWS.

Outcome Variables
The dependent variable was death during admission in people with and without diabetes, which takes a
binary form, such that death will be regarded as (1 = if death occurs in the admission year) or (0 = if alive
in the admission year).

Covariates
The independent variables included: diabetes status, year of admission (three levels: 2014-15, 2015-16
and 2016-17), demography which included age groups, sex, marital status, country of birth, place of
residence (categorised as urban and peri-urban local government areas LGAs, based on the SWS Peri
urban Network of Council action plan20, hospital health insurance cover (full or no hospital cover),
hospital admission and medical comorbidities determined based on the International Statistical
Classi�cation of Diseases and Related Health Problems. Hospital admission included the length of stay
(categorised as </= 4 days and > 4 days) in hospital and whether or not there was an ICU admission.
Disease classi�cation included nervous, respiratory, circulatory, digestive, musculoskeletal and
connective, skin and subcutaneous, and endocrine, nutritional and metabolic systems. All hospital
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admissions < 24 hours and those involving patients aged < 18 years were excluded as well as admissions
relating to obstetrics as they have the potential to obscure �ndings for women of child-bearing age.8

Statistical Analysis
The characteristics of patients with and without diabetes for each year of admission were presented
using frequency tabulations. Mortality rate per 1000 admitted persons and their 95% Con�dence Interval
(CI) was calculated in the diabetes and the non-diabetes group for all independent variables using a direct
method. It was calculated for each subcategory of participants as number of deaths divided by the
number of admissions in that subcategory (sum of deaths and alive) multiplied by 100021. The
standardized mortality ratio (SMR) was calculated using the Australian Bureau of Statistics (ABS) data22

as the observed number of deaths divided by the expected number of deaths among adult Australians
within the same period. An SMR < 1.0 indicates there were fewer than expected deaths, SMR = 1.0
indicates the number of observed deaths equals the number of expected deaths while SMR > 1.0
indicates there were more than expected deaths, in the study population (excess deaths). This gave a
measure of relative mortality compared with all admissions with diabetes recorded included in the
analysis. This was followed by binary logistic regression which adjusted for potential covariates and co-
morbidities for people with and without diabetes over three years. These were used to examine the
factors associated with mortality among inpatients with and without diabetes and across the study
population. The results were presented as odds ratios (OR) with their 95% CI. Analyses were performed
using STATA version 14.1 (Stata Corporation 2015, College Station, TX, USA).

Results
Characteristics of people with and without diabetes in this study

Across the study period, there were 554,421 adult participants admitted to public hospitals in SWS
between 2014-15 and 2016-17. Table 2 presents the characteristics of the study group for the three
admission years. Over three years, 8.7% (48,038 people) of admissions involved those with diabetes,
which increased signi�cantly between 2014-15 and 2016-17 (8.4% versus 8.9%, p=0.007). Among adults
with diabetes, many were aged 65-74 years (26.5%), mostly males (52.3%), who were married including
de-facto relationships (59.3%), born in Australia (37.9%), lived in urban areas (65.3%) and only 9.8% had
hospital health insurance cover. For those without diabetes, they were mostly females (52.8%), aged 18-
54 years old (42.0%), married (56.8%), lived in urban areas (62.8%), born in Australia (45.7%) and only
7.5% had hospital health insurance cover. About 2.5% and 1.0% of those with and without diabetes,
respectively received intensive care in admission and majority of the participants stayed in hospital for
less than 4 days (72.4% in the diabetes group and 84.8% in the non-diabetes group) over the study period.
Comorbidities of the circulatory system and digestive system diseases were more common in this
population particularly in the diabetes group (Table 1). 

Insert Table 1 here
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Mortality rates in adults with and without Diabetes on admission (2014-15 to 2016-17)

A total of 6981 adults died in hospital during the study period and 14.2% (n=990) of all deaths involved
people with diabetes. Table 2 presents the mortality rate per 1000 admitted persons and their 95% CIs in
both groups over three years. Over three years, the mortality rate across SWSLHD public hospitals was
12.6 (12.4-12.8) per 1000 admitted persons which was signi�cantly higher in the diabetes 20.6 (95% CI
19.7–21.5) than non-diabetes 11.8 (95% CI 11.6 –12.0) group. The mortality rate showed signi�cant
increase with age, reaching 48.3 (95% CI 43.9-52.6) and 48.1 (95% CI 46.5-49.6) per 1000 admitted
persons aged 85 years and over, living with and without diabetes, respectively. Males had higher mortality
rate than women but this was more predominant in people with diabetes (23.1 [95% 21.7-24.4] versus
13.4 [95% 16.7-19.2], per 1000 admitted persons). In both groups, there were higher mortality rates among
the previously married or divorced people, and those who were born in European countries (Table 2). 

Insert Table 2 here

In comparison with Europeans, Paci�c-born adults had lower mortality rates in hospital, irrespective of
their diabetes status. Those who stayed longer than 4 days in hospital had higher mortality rate
compared with those with shorter hospital stay (1-4 days) irrespective of their diabetes status and
the highest mortality rates were observed among those who received intensive care during admission
(111, 95%CI 97.6-124.4 and 144 95%CI 136.7-151.2, per 1000 admitted persons with and without
diabetes, respectively).

3.3 Standard Mortality Ratios among admitted adults with and without diabetes in SWS 

When adjusted for age and gender using the Australian population data, the SMRs (95% CIs) for people
with diabetes in admission for the years 2014-15, 2015-16, and 2016-17 are presented in Figure 1 for
people with and without diabetes. The SMRs were similar over three years but were signi�cantly greater in
those with diabetes compared with the background population. Over the study period, the SMR (95% CIs)
in those with diabetes was 3.13 (1.78 – 4.48) and 1.79 (0.77 – 2.82) in those without diabetes. Over the
study period, the SMR was 1.77 (0.44 – 2.23) in men and 1.34 (0.77 – 2.77) in women with diabetes
while the corresponding SMRs in men and women without diabetes were 0.93 (0.21-1.66) and 0.86 (0.14
– 1.57), respectively, all of which were similar to the background population. 

Insert Figure 1 here

Factors associated with mortality among admitted adults with and without diabetes in SWS

Table 3 presents the unadjusted and adjusted odd ratios for death during admission in both groups. The
corresponding data for all patients (pooled analysis) in this study is shown in Supplementary Table 1
(S1). Among those with and without diabetes, the common factors associated with higher odds of death
during admission included increasing age (55 years and over), male sex, marital status
(divorced/widowed), staying longer than 4 days in admission, receiving intensive care during admission,
and having a comorbidity that affected the respiratory or circulatory system in admission. 
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Although the mortality rate was greater in the diabetes group compared to the non-diabetes group, this
was not seen in the 85+ age group where the adjusted odds ratio was higher in the non-diabetes group
(adjusted odds ratio, aOR 11.88, 95% CI 10.63 –13.28) than the diabetes group (aOR 6.59, 95% CI 4.82–
9.02). In both groups, Europeans had higher odds of death in admission but this was nulli�ed after
adjusting for the potential covariates (Table 3). Also, staying longer than 4 days in hospital and having a
respiratory comorbidity were associated with higher odds of death in the non-diabetes group than in the
diabetes group.

Insert Table 3 here

Discussion
The current understanding of the international burden of diabetes-related complications is poor and there
is paucity of data on a population level, for hospital mortality in Australian adults with diabetes. Using the
national representative sample of more than 554000 adult admissions of people with and without
diabetes from 2014-15 to 2016-17, our study provided the needed regional data on hospital outcomes of
Australians living in the high-risk region of South Western Sydney.1, 6, 7 The study showed that over the
three years, and across all ages, people with diabetes continue to have higher mortality rates compared
with their counterparts without diabetes. The age standardised mortality rate among inpatients with
diabetes was about three times higher than the general Australian population, and more in men than
women, and this did not improve over time. Multivariable analyses revealed similarities in the drivers of
mortality in both groups, with higher odds of death on admission in diabetes than the non-diabetes
participants mostly in those aged 55 years and over, who were previously married, or stayed in hospital
for more than 4 days and people who received intensive care during admission. Irrespective of the
diabetes status, having a respiratory and circulatory system comorbidity should be considered a red �ag
in hospital, since it further increases their odds of death during admission.

The study showed for the �rst time that the standardized mortality among admitted people with diabetes
in Australian public hospitals was signi�cantly higher than the background population and remained so
after three years. This �nding was consistent with previous studies in non-admitted people.4 Harding et
al’s study4 which used data from Australians who were registered on the National Diabetes Services
Scheme between 1997 and 2010 but data was analysed based on diabetes type. They found that people
with type 1 and type 2 diabetes experienced 3 and 1.2 times increased risk of all-cause mortality,
respectively, over thirteen years.4 Without discriminating between diabetes type, Lind et al23 used a large
diabetes population in Ontario, Canada to show that the diabetes mortality rate ratios decreased from
1.90 to 1.51 between 1996 and 2009 and decreased from 2.14 to 1.65 in a diabetes population from the
U.K. Data presented from the National Survey of U.S. adult population with diabetes found that between
1997 and 2006, there was a decline of 23 and 40% in all-cause and CVD death rates respectively, which
were similar between gender. 24 Allemann et al25 found that SMRs for people with type 1 and type 2
diabetes decreased signi�cantly from 4.5 in 1974 to 3.5 in 2005 in Switzerland. The higher SMRs
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reported in their study25 compared to the present study may be related to the longer follow up periods and
the fact that the previous studies were conducted when mortality from diabetes was much higher
compared with the general population. In addition, the small differences with data from other studies
discussed re�ect differences in the populations.

This study found that men had higher mortality rate and were more likely to die in hospital compared with
women, independent of the diabetes status. Mortality rates were 1.3 times as high for men as women
(23.1 and 19.9 per 1,000 admitted people in SWS, respectively) and the likelihood of dying in hospital was
still almost twice as high for men than women with diabetes. Consistent with our �nding was the 1.7
times higher mortality rates in men than women reported in the recent Australian National survey data.1

However, Taylor et al found a higher relative risk of death in females with diabetes compared with their
male counterparts in the UK (RR 2.47, 95%CI 2.23–2.72 versus RR 1.93, 95%CI 1.79–2.07),26 whereas
among people with diabetes admitted electively to hospital, a higher additional risk of death was also
found in females than males.8 In a cohort of US and Japanese participants with and without diabetes,
Liu et al found a higher relative risk of mortality among US women with diabetes (HR 1.59 p = 0.01) but
no difference was observed among male and females in Japan.27 In an Australian study using NDSS
database, men showed higher excess risk of mortality than women.4 The mixed results demonstrated by
the different studies, warrants further investigation into the association between sex and diabetes related
mortality.

Europeans had lower hospitalisation but higher in hospital mortality rates compared with Australians and
both had higher mortality rates than Paci�c people. A previous report from the Australian Institute of
Health and Welfare found similar higher mortality rates among Europeans than their Australian-born
counterparts.28 Although, an increased prevalence of diabetes and associated complications would be
expected to lead to more frequent hospitalisations it may not always correspond with high mortality
rates.28 Low hospitalisation rates may also re�ect poor management of diabetes complications rather
than less complications.29 The fact that ethnicity remained a signi�cant factor even after adjusting for all
the potential covariates in the multivariate analysis, suggests that ethnicity plays an important role in
diabetes related complications among inpatients.

Age and marital status were also associated with in-hospital mortality in people with and without
diabetes even after adjustment for all potential covariates. Older age is a known risk factor for
mortality.12 The higher odds of mortality among those who were widowed was consistent with previous
studies30, 31 which found about 2.2 higher risk of all-cause mortality among those who were widowed
compared with married people in Iran.30 This can be attributed to the �ndings from a meta-analysis that
marriage or support from the spouse is associated with a reduction of up to 15% in the risk of all-cause
mortality.31 Thus suggesting that marriage may have a health protective effect in reducing stress and
anxieties and promoting positive healthy behaviours, while not being married may adversely affect the
health of individuals.32 It has also been suggested that the emotional shock of losing a spouse and a
lack of social support contributed to higher mortality rate in those who were widowed.33
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The study found that participants who received intensive care during admission had the highest odds of
in hospital mortality. This was similar to the �ndings of a systematic review and meta-analyses, which
determined that diabetes is associated with an increased morality risk in cardiac surgery patients
admitted to ICU34 and this may be related to the high blood glucose levels in ICU.33 Although at the time
of this study, HbA1c has been recommended for use as a diagnostic test for diabetes in Australia,35 it was
still not commonly performed during admission across SWSLHD hospitals particularly among older
participants. 36

Similar to previous studies, 9–11, 26, 27 we found signi�cant associations between comorbidities affecting
the respiratory and circulatory systems and increased odds of death in people with and without diabetes.
Although studies 9–11 signi�cant associations between mortality and other comorbidities including
cerebrovascular, renal and vascular diseases have been reported, these were not replicated in our study.
The odds of death among admitted participants who reported these comorbidities was greater in the non-
diabetes than the diabetes group in the univariate analysis. However, this discrepancy was reduced after
adjusting for the covariates suggesting the overall poorer health outcomes in residents of South Western
Sydney compared to NSW as a whole.7

The main strength of this study is that it is population based with a large sample size. Also, the use of
place of residence rather than admitting hospital to de�ne the population removes the bias associated
with secondary/tertiary care centres, as well as including people admitted to hospitals outside the district.
The main limitations of the study are due to the nature of the data being used (secondary data analysis).
There are several limitations, however, that should be acknowledged. The APDC is an administrative
database, and there are inherent limitations with using administrative databases for research purposes.37

There was no information about type of diabetes, country of birth was used instead of ethnicity, and
indigeneity are not routinely available. Also, the use of de-identi�ed data did not allow for the
identi�cation of multiple admissions, and data were not available for one of the seven LGAs in the
District. No body mass index or glucose data was used in this study, and socioeconomic status data were
also not available. Furthermore, data measures of diabetes severity which affect mortality risk, including
duration of diabetes and glycaemic control were not available, and thus could not be adjusted for.38

Conclusions
This population-based inpatient study provided an understanding of the burden of diabetes in the SWS
region and showed that in-patients with diabetes continue to have substantially higher mortality rates
than those without diabetes over three years, with up to 3 folds increase in mortality rate compared with
their age matched counterparts in the general Australian population. Although there were commonalities
in the factors associated with mortality in people with and without diabetes, the persistent poor outcomes
highlights the need for continued improvement in the management of inpatients mostly the older men,
the widowed and those with pre-existing health/comorbidities. Considering the high economic and health
burden of diabetes, urgent measures such as glucose monitoring in admission and new
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interventions/treatment targeting the identi�ed sub-groups are needed to minimise in hospital morbidity
and mortality of adults in SWS. Further research into the reason for the poor outcome among hospital
patients in this region are needed.
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Tables
Table 1. Demographic characteristics of adults with and without diabetes admitted to South
Western Sydney Local Health District hospitals by admission year and diabetes status. 
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Characteristics Diabetes Non-Diabetes
  July 2014-

15
July 2015-
16

July 2016-
17

July 2014-15 July 2015-16 July 2016-17

Admission year 14661
(8.4)

16219
(8.7)

17158
(8.9)

160265
(91.6)

169943
(91.3)

176175
(91.1)

Demography
Age Groups
16-54 2854

(19.5)
3158
(19.5)

3294
(19.2)

67148
(41.9)

71341
(42.0)

75438
(42.8)

55-64 2958
(20.2)

3248
(20.0)

3475
(20.3)

25355
(15.8)

26815
(15.8)

28092
(16.0)

65-74 3894
(26.6)

4268
(26.3)

4572
(26.7)

29496
(18.4)

31508
(18.5)

31865
(18.1)

75-84 3497
(23.9)

3811
(23.5)

3975
(23.2)

25605
(16.0)

26451
(15.6)

26504
(15.0)

85+ 1458 (9.9) 1734
(10.7)

1842
(10.7) 12661 (7.9) 13828 (8.1)

14276 (8.1)

Sex
Women 6916

(47.2)
7760
(47.9)

8250
(48.1)

85502
(53.4)

89714
(52.8)

91902
(52.2)

Men 7745
(52.8)

8459
(52.2)

8908
(51.9)

74763
(46.7)

80225
(47.2)

84271
(47.8)

Marital Status
Married/Defacto 8644

(59.1)
9607
(59.4)

10170
(59.4)

90373
(56.6)

96762
(57.0)

99696
(56.7)

Widowed 4497
(30.7)

4961
(30.7)

5229
(30.5)

40611
(25.4)

41845
(24.7)

42369
(24.1)

Single 1486
(10.2)

1616
(10.0)

1727
(10.1)

28812
(18.0)

31058
(18.3)

33810
(19.2)

Place of Birth
Australia 5563

(38.0)
6073
(37.5)

6559
(38.3)

72754
(45.4)

77636
(45.7)

81034
(46.1)

America 412 (2.8) 469 (2.9) 464 (2.7) 3931 (2.5) 4450 (2.6) 4365 (2.5)
Asia 3751

(25.7)
4416
(27.3)

4674
(27.3)

39051
(24.4)

40798
(24.0)

42921
(24.4)

Africa 448 (3.1) 426 (2.6) 484 (2.8) 4610 (2.9) 5003 (2.9) 4920 (2.8)
Europe 3523

(24.1)
3673
(22.7)

3785
(22.1)

26005
(16.2)

26446
(15.6)

26633
(15.1)

Pacific 927 (6.3) 1128 (7.0) 1163 (6.8) 13743 (8.6) 15389 (9.1) 16067 (9.1)
Residence†
Peri-Urban 5076

(34.6)
5670
(35.0)

5913
(34.5)

59239
(37.0)

62658
(36.9)

66209
(37.6)

Urban 9585
(65.4)

10549
(65.0)

11245
(65.5)

101026
(63.0)

107285
(63.1)

109966
(62.4)

Hospital Health Insurance Cover
Full Hospital Cover 1410 (9.6) 1643

(10.1) 1691 (9.9) 11262 (7.0)
12924 (7.6) 13061 (7.4)

No Hospital Cover 13251
(90.4)

14576
(89.9)

15467
(90.1)

149001
(93.0)

157019
(92.4)

163114
(92.6)

Episode Length of Stay (LoS) 
≤4 days 10340

(70.5)
11739
(72.4)

12728
(74.2)

134631
(84.0)

143902
(84.7)

150787
(85.6)

>4 days 4321
(29.5)

4480
(27.6)

4430
(25.8)

25634
(16.0)

26041
(15.3)

25388
(14.4)

LoS in days; Median
(IQR)

2 (1-5) 1 (1-5) 1 (1-5) 1 (1-3) 1 (1-3) 1 (1-2)

ICU Admission
No 14300 15824 16692 158591 168235 174178
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(97.5) (97.6) (97.3) (99.0) (99.0) (98.9)
Yes 360 (2.5) 393 (2.4) 463 (2.7) 1665 (1.0) 1697 (1.0) 1979 (1.1)
LoS in hours; Median
(IQR)

46 (21-
90.5)

42 (19-78) 40 (17-77) 42 (16-94) 39 (15-88) 39 (16-80)

Medical Comorbidities (ICD Classification)
Nervous System
Yes 359 (2.4) 421 (2.6) 425 (2.5) 2985 (1.9) 3436 (2.0) 3675 (2.1)
No 14302

(97.6)
15798
(97.4)

16733
(97.5)

157280
(98.1)

166507
(98.0)

172500
(97.9)

Respiratory System
Yes 1117 (7.6) 1177 (7.3) 1318 (7.7) 6881 (4.3) 7394 (4.4) 7888 (4.5)
No 13544

(92.4)
15042
(92.7)

15840
(92.3)

153384
(95.7)

162549
(95.7)

168287
(95.5)

Circulatory System
Yes 1889

(12.9)
2050
(12.6)

2115
(12.3)

8709 (5.4) 9223 (5.4) 9703 (5.5)

No 12772
(87.1)

14169
(87.4)

15043
(87.7)

151556
(94.6)

160720
(94.6)

166472
(94.5)

Digestive System
Yes 1710

(11.7)
1887
(11.6)

1803
(10.5)

12569 (7.8) 13319 (7.8) 13418 (7.6)

No 12951
(88.3)

14332
(88.4)

15355
(89.5)

147696
(92.2)

156624
(92.2)

162757
(92.4)

Musculoskeletal + Connective System
Yes 673 (4.6) 837 (5.2) 866 (5.0) 4698 (2.9) 5292 (3.1) 5584 (3.2)
No 13988

(95.4)
15382
(94.8)

16292
(95.0)

155567
(97.1)

164651
(96.9)

170591
(96.8)

Skin + Subcutaneous System
Yes 369 (2.5) 407 (2.5) 459 (2.7) 2537 (1.6) 3131 (1.8) 3158 (1.8)
No 14292

(97.5)
15812
(97.5)

16699
(97.3)

157728
(98.4)

166812
(98.2)

173017
(98.2)

Endocrine, Nutritional + Metabolic System
Yes 600 (4.1) 634 (3.9) 720 (4.2) 1896 (1.2) 1877 (1.1) 1877 (1.1)
No 14061

(95.9)
15585
(96.1)

16438
(95.8)

158369
(98.8)

168066
(98.9)

174298
(98.9)

Data were for those who spent at least 1 day. (n, %) were used unless specified. ICD= International Statistical

Classification of Diseases and Related Health Problems; ICU=intensive care unit; IQR=Interquartile range. 

†Peri urban includes Wollondilly, Camden, Wingecarribee Local Government Areas (LGA) while Urban includes

Campbelltown, Fairfield, Bankstown-Lidcombe LGAs. 

 

Table 2

Table 2. Mortality rate (per 1,000 admitted persons) in adults with and without diabetes across South Western

Sydney Local Health District (SWSLHD) public hospitals (2014-15 and 2016-17).
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Characteristics Mortality Rate (95% CIs)
  Diabetes Non-Diabetes
Diabetes Status 20.6 (19.3-21.9) 11.8 (11.5-12.1)
Financial Year 
July 2014-15  22.2 (20.5-24.0) 12.4 (12.0-12.8)
July 2015-16 19.2 (17.8-20.8) 11.6 (11.2-11.9)
July 2016-17 20.5 (18.9-22.0) 11.6 (11.2-11.9)
Demography
Age Groups
16-54 6.2 (5.1-7.4) 2.5 (2.3-2.6)
55-64 14.0 (12.4-15.7) 7.8 (7.4-8.3)
65-74 17.4 (15.7-19.0) 11.9 (11.4-12.4)
75-84 29.4 (27.2-31.7) 22.6 (21.8-23.3)
85+                                                                                    48.3 (43.9-52.6) 48.1 (46.5-49.6)
Sex
Women 17.9 (16.7-19.2) 10.4 (10.1-10.7)
Men 23.1 (21.7-24.4) 13.4 (13.1-13.8)
Marital Status
Married/Defacto 18.3 (17.1-19.4) 10.6 (10.3-10.9)
Widowed 26.9 (25.0-28.8) 19.8 (19.2-20.3)
Single 14.1 (11.7-16.5) 4.9 (4.6-5.2)
Place of Birth
Australia 21.7 (20.1-23.2) 12.5 (12.2-12.8)
America 11.9 (7.7-16.1) 8.7 (7.6-9.9)
Asia 18.1 (16.5-19.8) 8.7 (8.3-9.0)
Africa 19.9 (14.5-25.2) 9.3 (8.2-10.4)
Europe 25.2 (23.1-27.3) 19.6 (18.9-20.3)
Pacific 12.1 (9.4-14.8) 4.5 (4.0-4.9)
Residence
Peri-Urban 21.6 (20.0-23.2) 11.1 (10.8-11.5)
Urban 20.1 (19.0-21.2) 12.2 (12.0-12.5)
Hospital Health Insurance Cover
Full Hospital Cover 21.5 (18.5-24.5) 20.6 (19.5-21.6)
No Hospital Cover 20.5 (19.5-21.5) 11.1 (10.9-11.4)
Episode Length of Stay (LoS)
≤4 days 13.8 (12.9-14.7) 6.6 (6.4-6.8)
>4 days 38.5 (36.2-40.9) 41.0 (40.0-42.1)
ICU Admission    
No 18.2 (17.3-19.1) 10.4 (10.2-10.6)
Yes 111.0 (97.6-124.4) 144.0 (136.7-151.2)
Medical Comorbidities (ICD Classification)
Nervous System
Yes 14.1 (9.3-18.9) 7.2 (6.0-8.4)
No 20.8 (19.8-21.7) 11.9 (11.7-12.1)
Respiratory System
Yes 47.9 (42.8-53.0) 49.9 (47.8-52.0)
No 18.4 (17.5-19.3) 10.1 (9.9-10.3)
Circulatory System
Yes 38.5 (35.0-42.0) 46.8 (45.0-48.6)
No 18.0 (17.1-22.8) 9.8 (9.6-10.0)
Digestive System
Yes 11.3 (9.3-13.3) 10.3 (9.6-11.0)
No 21.8 (20.8-22.8) 12.0 (11.7-12.2)
Musculoskeletal + Connective System
Yes 2.9 (1.4-4.5) 2.9 (2.3-3.5)
No 21.5 (20.6-22.5) 12.1 (11.9-12.3)
Skin + Subcutaneous System
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Yes 4.0 (1.5-6.6) 4.8 (3.7-5.8)
No 21.0 (20.1-22.0) 12.0 (11.7-12.2)
Endocrine, Nutritional + Metabolic System
Yes 7.7 (4.9-10.5) 14.3 (12.1-16.6)
No 21.2 (20.2-22.1) 11.8 (11.6-12.0)

ICD= International Statistical Classification of Diseases and Related Health Problems; ICU=intensive care unit;
CI=confidence interval

Table 3

Table 3. Factors associated with mortality among adults with and without diabetes admitted to South Western

Sydney Local Health District hospitals by diabetes status. Unadjusted (OR) and adjusted odds ratios (aOR) with

their 95% confidence intervals are shown.
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Variables Diabetes Non-Diabetes
Financial Year OR (95 CI) aOR (95 CI) OR (95 CI) aOR (95 CI)
July 2014-15 1.0 1.0 1.0 1.0
July 2015-16 0.87 (0.74-

1.01)
0.87 (0.74-
1.02)

0.93 (0.87-
0.99)

0.94 (0.88-
1.01)

July 2016-17 0.92 (0.79-
1.07)

0.93 (0.80-
1.09)

0.93 (0.88-
0.99)

0.94 (0.89-
1.01)

Demography        
Age Groups         
16-54 1.0 1.0 1.0 1.0
55-64 2.27 (1.67-

3.09)
2.06 (1.50-
2.83)

3.20 (2.85-
3.60)

2.78 (2.46-
3.14)

65-74 2.82 (2.11-
3.77)

2.40 (1.76-
3.24)

4.87 (4.39-
5.40)

3.82 (3.42-
4.29)

75-84 4.83 (3.65-
6.40)

4.01 (2.97-
5.42)

9.34 (8.48-
10.30)

6.28 (5.63-
7.01)

85+          8.09 (6.06-
10.79)

6.59 (4.82-
9.02)

20.44 (18.56-
22.52)

11.88 (10.63-
13.28)

Sex         
Women 1.0 1.0 1.0 1.0
Men 1.29 (1.14-

1.47)
1.42 (1.24-
1.63)

1.29 (1.23-
1.36)

1.19 (1.13-
1.26)

Marital Status        
Married 1.0 1.0 1.0 1.0
Widowed 1.49 (1.30-

1.70)
1.22 (1.05-
1.41)

1.89 (1.79-
1.99)

1.08 (1.02-
1.15)

Single 0.77 (0.60-
0.99)

1.16 (0.89-
1.52)

0.46 (0.42-
0.51)

0.95 (0.85-
1.05)

Place of Birth        
Australia 1.0 1.0 1.0 1.0
America 0.54 (0.33-

0.90)
0.52 (0.31-
0.86)

0.69 (0.57-
0.84)

0.69 (0.57-
0.84)

Asia 0.83 (0.71-
0.98)

0.87 (0.74-
1.03)

0.69 (0.64-
0.74)

0.79 (0.73-
0.85)

Africa 0.92 (0.62-
1.36)

0.93 (0.62-
1.39)

0.74 (0.62-
0.88)

0.85 (0.71-
1.01)

Europe 1.17 (1.00-
1.37)

0.91 (0.78-
1.08)

1.58 (1.48-
1.68)

0.92 (0.86-
0.99)

Pacific 0.55 (0.40-
0.77)

0.67 (0.48-
0.95)

0.35 (0.31-
0.41)

0.64 (0.55-
0.74)

Residence        
Peri-Urban 1.0 – 1.0 –
Urban 0.93 (0.81-

1.06)
– 1.10 (1.04-

1.16)
–

Hospital Health Insurance Cover
Full Hospital Cover 1.0 1.0 1.0 1.0
No Hospital Cover 0.95 (0.77-

1.17)
– 0.54 (0.50-

0.58)
0.86 (0.79-
0.93)

Episode Length of Stay (LoS)
≤4 days 1.0 1.0 1.0 1.0
>4 days 2.87 (2.53-

3.25)
1.87 (1.63-
2.15)

6.45 (6.13-
6.79)

2.89 (2.73-
3.07)

ICU Admission (No, OR=1)        
Yes 6.73 (5.56-

8.15)
4.99 (4.02-
6.19)

15.98 (14.73-
17.32)

6.17 (5.62-
6.77)

Medical Comorbidities  (ICD Classification)
Nervous System (No, OR=1) 0.67 (0.42-

1.09)
- 0.60 (0.48-

0.76)
0.8 (0.65-1.05)
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Respiratory System (No, OR=1) 2.69 (2.27-
3.18)

2.06 (1.72-
2.48)

5.15 (4.82-
5.51)

2.95 (2.73-
3.18)

Circulatory System (No, OR=1) 2.18 (1.88-
2.53)

1.54 (1.31-
1.83)

4.95 (4.65-
5.27)

2.47 (2.29-
2.65) 

Digestive System (No, OR=1) 0.51 (0.40-
0.67)

0.67 (0.51-
0.88)

0.86 (0.77-
0.95)

1.11 (1.10-
1.23)

Musculoskeletal + Connective System (No,
OR=1)

0.13 (0.06-
0.28)

0.17 (0.08-
0.35)

0.24 (0.18-
0.32)

0.27 (0.20-
0.36)

Skin + Subcutaneous System (No, OR=1) 0.19 (0.08-
0.46)

0.27 (0.11-
0.65)

0.40 (0.29-
0.54)

0.51 (0.37-
0.69)

Endocrine, Nutritional + Metabolic System
(No, OR=1)

0.36 (0.21-
0.60)

0.45 (0.26-
0.75)

1.22 (0.98-
1.52)

–

Empty cells in the adjusted odd ratios were variables not included in the adjusted model for lack of significance.
Confidence intervals (CIs) that exclude 1.00 are significant (p<0.05) and are bolded

Figures

Figure 1

Standard mortality ratios (SMRs) in admitted adults with and without diabetes living in South Western
Sydney Local Government Area of New South Wales, Australia. Error bars are 95% con�dence intervals of
standard errors.
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