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Length of stay and readmissions for people 
with diabetes-related foot ulceration admit-
ted to two public tertiary referral hospitals in 
Australia

Introduction
Up to 25% of individuals with diabetes will develop a 
diabetes-related foot ulcer (DFU) throughout their lifetime 
which has a substantial impact to the patient and healthcare 

systems1. Hospital admission is frequently required for the 
management of DFU2–5, and often relates to secondary 
infection2,4 which is considered potentially preventable6. 
Other reasons for DFU-related hospital admissions include 
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ischaemia2 and orthopaedic intervention7. A European study 
found that 46% of individuals with DFU required inpatient 
care8. In Australia, there were approximately 12,000 hospital 
admissions for the management of DFU over 1 year5. 
Patients, as well as healthcare providers, have a shared 
desire to reduce unnecessary hospital admission, length of 
stay (LOS), and readmissions.

When hospital admission is required for the management 
of DFU, LOS and readmission are important outcomes for 
monitoring healthcare performance over time. Findings 
outside Australia indicate an average LOS for DFU-related 
admissions ranging from 6–28 days3,4,9–11. One study followed 
a cohort of individuals with DFU and identified that DFU-
related readmissions within 30 days represented 14.6% 
of all hospital admissions for this cohort3. Importantly, as 
readmission is often required for DFU-related care3, the 
number of days spent in hospital over a period of time (i.e. 
cumulative LOS) helps us to understand the burden for 
individuals with DFU and associated service requirements.

Predictors of readmission and cumulative LOS for DFU-
related admissions are also important for guiding service 
delivery and informing future intervention studies. Compared 
with other populations in Australia, higher rates of diabetes-
related foot complications are experienced by Aboriginal 
and Torres Strait Islander people12; subsequently referred 
to as Aboriginal people throughout this paper13. Related to 
this, a key priority for Australian public health outcomes is 
to improve foot health outcomes for Aboriginal people14. 
Another key priority for public health outcomes, both within 
Australia15 but also from an international perspective16, is the 
recommendation for specialist interdisciplinary management 
in the care of individuals with DFU. In particular, podiatry 
care is an important component of preventing diabetes-
related foot complications17 and the care of this population 
is a key function of podiatry services within the public health 
sector and primary care. As such, knowing whether there 
are differences in outcomes for individuals who are known 
to local preventive and management services, versus those 
who are not, will provide insight into the impact of such 
services. The aims of this study were therefore twofold – to 
identify hospital admissions and LOS for DFU and, for these 
patients, to investigate readmissions, cumulative LOS and 
associated factors.

Materials and methods
Cohort and datasets

This longitudinal retrospective study analysed admission 
data from two public principal referral hospitals18, the Royal 
Prince Alfred and Concord Repatriation General Hospitals, 
within the Sydney Local Health District (SLHD), New South 
Wales, Australia, where inpatient care was provided for DFU. 
Hospital admissions with a discharge date from 1 July 2012 
until 30 June 2017 were included, with data up to 30 June 
2018 used in analysis to enable calculation of readmissions.

The hospital admission dataset included patients aged 18 
years or older at the admission date of incident admission 
with a diagnosis of DFU as determined by ICD-10-AM codes 
E10.73, E11.73, E13.73 and E14.73. To identify patients 
who required hospital admission related specifically to the 
care of DFU, each hospital admission was categorised into 
one of two groups – related or unrelated to DFU – using the 
principal and subsequent diagnosis code for each admission 
(see supplementary material for further information regarding 
categorisation of admissions). Only patients with hospital 
admission(s) categorised as related to DFU were included in 
the analysis.

Clinic appointment data from SLHD’s podiatry department 
were also obtained and linked to the hospital admission data 
to identify which patients were known to SLHD’s two high 
risk foot services (HRFS) and eight podiatry services. The 
model of care within SLHD aims to provide interdisciplinary 
HRFS consultation for people with DFU, primarily in the 
non-admitted setting, in order to optimise care and to avoid 
unnecessary hospital admission. The two HRFS include 
podiatrists, endocrinologists, diabetes educators, vascular 
surgeons, orthopaedic surgeons, orthotists and pedorthists, 
and are well integrated with primary care and hospital in the 
home. Additionally, HRFS provide consultation for inpatients 
admitted with DFU; however, this is dependent on the 
attending medical team identifying and referring patients 
for consultation. Patients with healed DFU and patients at 
risk but with no history of DFU are offered ongoing care 
from podiatry services as part of a lifelong foot protection 
program. Podiatry services provide primary and secondary 
preventive care across eight centres within SLHD. 

The geographic boundaries of SLHD encompass a 126km2 
metropolitan area19. The population living in SLHD is 
estimated at 640,000 people (2016), with 12% aged 65 
and over, is culturally diverse, with a language other than 
English spoken while at home by 43% of the population, and 
socioeconomically diverse, with 11% of households being 
classified as low income while 32% are classified as high 
income19.

This project was approved by the following ethics committees 
with a waiver of consent: Aboriginal Health and Medical 
Research Council (HREC ref. 1424/18); Concord Repatriation 
General Hospital (LNR/15/CRGH/249); Royal Prince Alfred 
Hospital (LNR/15/CRGH/249). All stages of this project were 
guided by an Aboriginal Reference Group.

Outcome measures and data analysis

All patient characteristics were measured from hospital 
admission data, with the exception of whether patients 
were known to local HRFS or podiatry services, which 
was measured by linking scheduling data to the hospital 
admission data. Patient characteristics were obtained from 
each patient’s incident admission. Sex, Aboriginal status, 
receiving care for a mental health or behavioural disorder, 
current smoking status and requirement for dialysis were 
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measured as categorical data. Admission type was also 
measured as a categorical variable and aimed to compare 
unplanned with planned admissions. However, admission 
type was recorded as unknown for a large proportion of the 
cohort (71 patients, 9.5%) and, due to the large patient loss 
this would represent if excluded from regression analysis, 
unknown admission type was also included as a category.

Whether patients were known to local HRFS or podiatry 
services at the time of their incident admission (defined as 4 
weeks prior to, during or 4 weeks post-admission) was also 
measured as categorical data. This timeframe was chosen 
to represent whether or not patients were known to these 
services around the time of their incident admission. Minor 
amputation(s), major amputation(s) and revascularisation 
procedure(s) were measured as discrete count variables, 
as was a modified Charlson Comorbidity count. For each 
patient, a count of conditions from the Charlson Comorbidity 
Index was calculated20; however, diabetes was excluded as 
all patients had this particular condition. Age was measured 
as a continuous variable and presented in years. For 
patient characteristics and outcomes, categorical and count 
variables were presented as proportions of the total cohort, 
while continuous variables which were normally distributed 
were presented as mean with standard deviation.

Admission LOS was measured in days as a discrete count 
outcome. Admission LOS across financial years (1 July 
until 30 June) based on date of discharge were skewed 
and reported as median with IQR and compared using the 
Kruskall-Wallis analysis of variance. Patient outcomes of 
readmissions (within 28 days and 1 year) and cumulative 
DFU-related LOS were all measured as discrete counts. From 
the date of discharge for each patient’s incident admission, 
the number of DFU-related readmissions within 28 days and 
within 1 year were identified. Patients were deemed to have 
required DFU-related readmission if the admission date of 
a subsequent DFU-related admission was 1 or more days 
following the previous admission’s discharge date. From 1 
July 2012 until 30 June 2017, cumulative outcomes were 
identified for each patient including the total number of DFU-
related admissions, days spent in hospital for DFU-related 
care (i.e. cumulative LOS), minor amputations and major 
amputations. These cumulative outcomes were identified 
by adding discrete count outcomes from each DFU-related 
admission the patient required during 2012–17. From 4 
weeks prior to each patient’s incident admission until 30 
June 2017, the number of appointments attended with a 
podiatrist within SLHD, either as part of the HRFS or podiatry 
services, was also identified. Mortality was reported based 
on mortality during any DFU-related admission from 2012–
17. All patient outcomes were presented as proportions of 
the total cohort, with the exception of cumulative LOS which 
was skewed and presented as median with IQR.

Predictors of the number of readmissions (within 28 days and 
1 year) and cumulative LOS per patient were identified using 
negative binomial regression. Possible predictors included 

outcomes obtained during each patient’s incident admission, 
with the following additional predictors also included in 
models examining cumulative LOS – number of amputations 
during 2012–17, number of HRFS appointments, and number 
of podiatry service appointments from 4 weeks prior to 
incident admission until 30 June 2017. Predictors from 
univariable regression with a p value <0.2 were included in 
a multivariable regression model. Where there was evidence 
of collinearity (r≥0.7), only the variable with the strongest 
association from univariable regression was included in the 
multivariable regression model. Regression results were 
reported as incidence rate ratios (IRR) with 95% confidence 
intervals (95% CI) and p values. A p value of <0.05 
was considered statistically significant. All analyses were 
conducted using SAS Enterprise Guide v7.1 (SAS Institute 
Inc. North Carolina, USA).

Results
Patient and admission characteristics

During 2012–17, care for DFU was provided for 1,062 
patients through 2,102 hospital admissions across the two 
hospitals in SLHD. Of these, 1,250 (59.5%) admissions 
were DFU-related; 637 (30.3%) admissions had a principal 
diagnosis of DFU and an additional 613 (29.2%) admissions 
were DFU-related. These 1,250 DFU-related admissions, 
required by 749 (71%) patients (Table 1), were included in 
the analysis.

Median LOS (IQR) for DFU-related admissions was 10 days 
(5–18) during 2012–13, 8 days (4–17) during 2013–14, 9 days 
(5–16) during 2014–15, 10 days (4–19) during 2015–16 and 
8 days (4–16) during 2016–17. Median LOS remained stable 
during 2012–17 (p=0.15).

Patient outcomes

One to two DFU-related readmissions were required within 
28 days of the incident admission for 62 patients (8.3%). 
One to five DFU-related readmissions were required within 1 
year of incident admission for 206 patients (27.5%). One to 
eight DFU-related admissions were required by each patient 
during 2012–17. The median cumulative LOS for DFU-related 
care per patient during 2012–17 was 13 days (IQR 7–29; 
overall range 1–236). One to ten minor amputations were 
required by 325 patients (43.4%) during 2012–17. One to 
two major amputations were required by 70 patients (9.3%) 
during 2012–17 (Table 2).

Predictors of readmission within 28 days

One patient (0.1%) was excluded from the 28 day readmission 
regression analysis due to missing data. Univariable analysis 
found that increasing age and higher modified Charlson 
Comorbidity counts were associated with an increased risk 
of readmission within 28 days (Table 3). In multivariable 
analysis, only a higher modified Charlson Comorbidity count 
(IRR 1.38, 95% CI 1.02–1.88) was independently associated 
with increased risk of readmission within 28 days (Table 3).
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Predictors of readmission within 1 year

One patient (0.1%) was excluded from the 1 year readmission 
regression analysis due to missing data. Univariable analysis 
found that male sex, unplanned admissions, revascularisation, 
dialysis, a higher modified Charlson Comorbidity count, and 
being known to podiatry services at incident admission were 
associated with an increased risk of readmission within 1 
year, while minor amputations were associated with reduced 
risk (Table 4). Multivariable analysis found that male sex (IRR 
1.57, 95% CI 1.02–2.41), unplanned admissions (IRR 1.70, 
95% CI 1.13–2.57) and requiring revascularisation (IRR 1.34, 
95% CI 1.04–1.71) were independently associated with an 
increased risk of readmission within 1 year. Minor amputations 
(IRR 0.64, 95% CI 0.48–0.85) and major amputations (IRR 
0.33, 95% CI 0.12–0.92) were independently associated with 
reduced risk (Table 4).

Predictors of cumulative LOS

Three patients (0.4%) were excluded from cumulative LOS 
regression analysis due to missing data. Univariable analysis 
found that male sex, increasing age, unplanned admissions, 
minor and major amputations (at incident admission and 
throughout 2012–17), revascularisation, dialysis, a higher 
modified Charlson Comorbidity count and receiving care 
for a mental health or behavioural disorder were associated 
with longer cumulative LOS. In contrast, recorded Aboriginal 
status, being a current smoker, being known to the HRFS 
at incident admission, and the number of appointments 
attended at HRFS or podiatry services from incident 
admission until 2017 were associated with lower cumulative 
LOS (Table 5). Multivariable analysis found that male sex 
(IRR 1.30, 95% CI 1.05–1.60), increasing age (IRR 1.02, 95% 
CI 1.01–1.02), unplanned admissions (IRR 1.83, 95% CI 
1.48–2.26), revascularisation (IRR 1.14, 95% CI 1.00–1.30), 
dialysis (IRR 2.30, 95% CI 1.56–3.40), a higher modified 
Charlson Comorbidity count (IRR 1.56, 95% CI 1.40–1.74) 
and receiving care for a mental health or behavioural 
disorder (IRR 1.32, 95% CI 1.12–1.56) were associated with 
longer cumulative LOS. Attending more appointments with 
the podiatry services from incident admission until 2017 
(IRR 0.96, 95% CI 0.95–0.97) was associated with shorter 
cumulative LOS (Table 5).

Discussion
This study presents a unique, systematic and reproducible 
approach to quantify outcomes for inpatients who presented 
to two large tertiary hospitals for DFU-related care. This 
approach is important as results from the current study 
indicate that identifying hospital admissions using only a 
principal diagnosis of DFU misses approximately half of the 

Characteristic
Mean (SD), 

median (IQR) 
or n (%)

Demographics

Sex (male) 526 (70.2%)

Age (years) 69.1 (13.2)

Aboriginal status
Aboriginal
Torres Strait Islander
Aboriginal and Torres Strait Islander

35 (4.7%)
29 (3.9%)
5 (0.7%)
1 (0.1%)

Modified Charlson Comorbidity count (number, 0–5)*

0
1
2
3+ 

208 (27.8%)
275 (36.7%)
215 (28.7%)
51 (6.8%)

Health status

Presence of mental health and/or 
behavioural disorder

64 (8.5%)

Current smoker 75 (10.0%)

Underwent dialysis 55 (7.3%)

Minor amputation procedure/s

0
1
2
3–4

497 (66.4%)
191 (25.5%)
43 (5.7%)
18 (2.4%)

Major amputation procedure/s

0
1
2

711 (94.9%)
35 (4.7%)
3 (0.4%)

Revascularisation procedure/s

0
1
2
3–4
5–6
7

515 (68.8%)
174 (23.2%)
42 (5.6%)
16 (2.1%)
1 (0.1%)
1 (0.1%)

Admission type**

Unplanned
Planned
Unknown

428 (57.1%)
249 (33.2%)
71 (9.5%)

Known to interdisciplinary specialist 
HRFS

322 (43.0%)

Known to podiatry services 82 (10.9%)

Mortality

Mortality during admission 2012–17*** 50 (6.7%)

* A count of conditions from the Charlson Comorbidity Index20 was 
calculated for each patient; however, diabetes was excluded as 
all patients had this particular condition. The maximum modified 
Charlson comorbidity count in this study was 5.
** Aimed to compare unplanned vs planned admissions; however, 

Table 1. Patient characteristics at incident admission (n=749) admission type was recorded as unknown for 71 patients (9.5%). 
Due to the large patient loss this would represent if excluded for 
regression analysis, unknown admission type was included as a 
category for this predictor.
*** Recorded during any DFU-related hospital admission from 
2012–17
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target cohort. This relates to the complexities for hospital 
coding in selecting the principal diagnosis for each admission, 
as the principal diagnosis may reflect the presenting acute 
condition (e.g. cellulitis) or the underlying chronic condition 
(i.e. DFU)21,22. Optimal methods for capturing a cohort of 
patients with DFU using administrative data have been 
discussed previously23 and results from the current study 
support the need to consider additional diagnoses to aid 
improved sensitivity for identifying DFU-related admissions.

In the current study, 749 patients required 1,250 DFU-
related hospital admissions from 2012–17, with 325 patients 
(43.4%) requiring minor amputation and 70 patients (9.3%) 
requiring major amputation. These findings are difficult to 
compare with findings from other local health districts due 
to methodological differences. For example, the current 
study focused on patients, while other studies focused on 
associated admissions or procedures24,25. This supports 
the need for a national approach to track key indicators 
for patients with DFU such as the recently established 
Australian Diabetic Foot Ulcer Minimum Dataset26. As a point 
of reference, 13.8 diabetes-related lower limb amputations 
(minor and major) were required per 100,000 people in 
SLHD during 2016–18, with a range between 6.5 and 22.8 
amputations per 100,000 people among the state’s local 
health districts27.

Median LOS was 8–10 days for DFU-related hospital 
admissions from 2012–17. These results are comparable 
to a study in Thailand where a median LOS of 8 days for 
DFU-related hospital admission was reported28. In Australia, 
one study reported an average LOS of 17 days for diabetes-
related foot complications29; however, the sample differed 
from the current study’s specific focus on DFU-related 
inpatient care. In the current study, LOS remained stable 
across financial years, which is comparable with a study in 
the USA where average LOS was 7.0 days in 2005 and 6.8 
days in 20109.

Following their incident admission, 8.3% of patients required 
DFU-related readmission within 28 days and 27.5% of 
patients required DFU-related readmission within 1 year. 
The proportion of patients in the current study who required 
short-term readmission (within 28 days) is lower than a study 
in the USA which reported that 30% of patients with DFU 
returned to hospital within 30 days. However in the USA 
study, all presentations to emergency departments and 
hospital admissions were included for care both related and 
unrelated to DFU management4. Of interest, another study in 
Germany reported a significant reduction in the proportion of 
patients who required readmission within 3 months for those 
with diabetes and neuroischaemic ulceration, from 16.4% 
to 8.8%, following the implementation of a new system 
integrating care across inpatient and outpatient settings30.

The cumulative median LOS for patients with DFU over the 
5 years from 2012–17 was 13 days. Other studies reporting 
cumulative LOS for diabetes-related foot complications have 
only tracked patients for 12–14 months8,31. In Australia, one 
study reported a median cumulative LOS of 29 days over 
14 months; however, this study focused on diabetes-related 
foot infections31 which differed from the current study’s 
broader topic of DFU-related inpatient care. Another study 
in Europe followed patients with DFU for up to 12 months 
and reported an average LOS of 16 days8. As both other 
studies reported longer cumulative LOS over shorter follow-
up periods (compared with the current study’s 5 year period), 
this suggests that patients with DFU in SLHD may have 
better outcomes.

Outcome Median (IQR) 
or n (%)

Readmissions within 28 days of incident admission

0
1
2

687 (91.7%)
58 (7.7%)
4 (0.5%)

Readmissions within 1 year of incident admission

0
1
2
3–4
5

543 (72.5%)
135 (18.0%)
45 (6.0%)
23 (3.1%)
3 (0.4%)

Admissions during 2012–17

1
2
3–4
5–6
7+

498 (66.5%)
133 (17.8%)
82 (10.9%)
31 (4.1%)
5 (0.7%)

LOS

Cumulative LOS (days) during 
2012–2017*

13 (7–29)

Minor amputation procedure/s during 2012–17

0
1
2
3–4
5–6
7+

424 (56.6%)
185 (24.7%)
73 (9.7%)
53 (7.1%)
11 (1.5%)
3 (0.4%)

Major amputation procedure/s during 2012–17

0
1
2

679 (90.7%)
60 (8.0%)
10 (1.3%)

Appointment type

Appointments attended at 
interdisciplinary specialist HRFS 
during 2012–2017

1 (0–11)

Appointments attended at podiatry 
services during 2012–2017

0 (0–1)

* For each patient from 1 July 2012 until 30 June 2017, calculated 
by adding LOS across all DFU-related admissions required by each 
patient

Table 2. Patient outcomes during 2012–17
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Multivariable regression findings identified several predictors 
of readmission and cumulative LOS. One interesting finding 
was that minor and major amputations were associated with 
fewer presentations to hospital within a medium timeframe 
(1 year readmission). However, minor and major amputations 
were not associated with presentations to hospital within a 
short timeframe (28 day readmission) and were not associated 
with time spent in hospital over an extended timeframe 
(cumulative LOS). These findings are relevant as preventing 

amputation is a priority32; however, when amputation is 
required, timely decision making to support patient care is 
indicated. Of interest, findings from the current study were 
different to a study in the USA where minor amputation was 
associated with lower chance of readmission within a short 
timeframe of 30 days4. This difference in outcomes may 
relate to the USA study including presentations to emergency 
departments and hospital admissions for any purpose, while 
the current study specifically targeted admissions related to 
DFU.

Univariable Multivariable

Predictor IRR (95% CI) p value IRR (95% CI) p value

Sex (male) 1.00 (0.53–1.87) 0.999 –

Age (years) 1.03 (1.00–1.05) 0.03 1.02 (1.00–1.05) 0.09

Aboriginal status 0.33 (0.04–2.69) 0.30 –

Unplanned admission type compared with planned 1.72 (0.92–3.19) 0.09 1.68 (0.88–3.22) 0.12

Unknown admission type compared with planned 0.49 (0.13–1.83) 0.29 –

Minor amputation 0.68 (0.42–1.09) 0.11 0.65 (0.39–1.09) 0.10

Major amputation 0.28 (0.04–2.16) 0.22 –

Revascularisation 1.28 (0.91–1.80) 0.15 1.23 (0.88–1.74) 0.23

Dialysis 0.73 (0.20–2.69) 0.63 –

Modified Charlson Comorbidity count (number, 0–5) 1.38 (1.03–1.85) 0.03 1.38 (1.02–1.88) 0.04

Mental health and/or behavioural disorder 1.14 (0.41–3.17) 0.80 –

Current smoker 1.45 (0.62–3.40) 0.39 –

Known to interdisciplinary specialist HRFS at 
incident admission

1.21 (0.69–2.14) 0.50 –

Known to podiatry services at incident admission 1.48 (0.62–3.52) 0.37 –

– Indicates predictors which were not included

Table 3. Predictors of number of readmissions within 28 days

Univariable Multivariable

Predictor IRR (95% CI) p value IRR (95% CI) p value 

Sex (male) 1.64 (1.07–2.53) 0.02 1.57 (1.02–2.41) 0.04

Age (years) 1.00 (0.98–1.01) 0.94 –

Aboriginal status 1.06 (0.44–2.56) 0.89 –

Unplanned admission type compared with planned 1.63 (1.07–2.47) 0.02 1.70 (1.13–2.57) 0.01

Unknown admission type compared with planned 1.15 (0.58–2.27) 0.69 –

Minor amputation 0.71 (0.53–0.94) 0.02 0.64 (0.48–0.85) 0.002

Major amputation 0.45 (0.17–1.19) 0.11 0.33 (0.12–0.92) 0.03

Revascularisation 1.28 (1.01–1.62) 0.04 1.34 (1.04–1.71) 0.02

Dialysis 2.83 (1.30–6.17) 0.009 2.00 (0.87–4.59) 0.10

Modified Charlson Comorbidity count (number, 0–5) 1.35 (1.08–1.67) 0.008 1.22 (0.98–1.51) 0.07

Mental health and/or behavioural disorder 0.74 (0.36–1.53) 0.42 –

Current smoker 1.26 (0.68–2.32) 0.46 –

Known to interdisciplinary specialist HRFS at 
incident admission

1.32 (0.90–1.93) 0.16 1.31 (0.89–1.93) 0.17

Known to podiatry services at incident admission 2.34 (1.25–4.39) 0.008 1.63 (0.84–3.16) 0.15

– Indicates predictors which were not included

Table 4. Predictors of number of readmissions within 1 year
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The patient phenotype for those with DFU commonly involves 
a series of comorbidities, especially in patients with DFU 
who require hospital admission9. The current study found 
that a higher modified Charlson Comorbidity count was 
linked to adverse outcomes, including more readmissions 
within 28 days and higher cumulative LOS. Additionally, the 
requirement for revascularisation was linked to more 1 year 
readmissions and a higher cumulative LOS, which is similar 
to another study regarding patients with peripheral arterial 
disease that reported particularly high rates of readmission 
within 1 year (70%)33. The requirement for dialysis and 
receiving care for mental health or behavioural disorders 
were also linked to a higher cumulative LOS. These findings 
emphasise that patients with this profile are a high-risk 
group requiring progressive in-hospital care, and with greater 
associated costs9. Whether intensifying aspects of resource 
provision in these DFU patient subgroups would lead to 
fewer readmissions or reduced cumulative LOS and be cost-
effective remains to be determined.

Unexpectedly, multivariable regression findings identified 
two predictors not significantly associated with readmissions 
and cumulative LOS. Firstly, recorded Aboriginal status 
was not associated with readmissions or cumulative LOS. 
Another Australian study also reported no difference in 

cumulative LOS over 14 months for Aboriginal people versus 
non-Aboriginal people with diabetes-related foot infections31 
which encourages consideration of other predictors which 
may influence outcomes for Aboriginal people. One predictor 
may include a higher risk of leaving before medical treatment 
is complete, which may relate to a wide range of factors34. 
Also of note, Aboriginal people represented 4.7% of the 
current study’s cohort, five times higher than the proportion 
of the population in SLHD (0.9%)35. However, 4.7% was still 
a small portion of the study cohort, which may contribute 
to the null findings. This encourages a larger scale, more 
focused investigation, such as a case-control study, to better 
understand readmission and LOS outcomes for Aboriginal 
people, with a goal of ongoing improvement.

Secondly, recorded current smoking status was not 
associated with readmissions or cumulative LOS. These 
findings are in contrast with a study in the USA where current 
smoking was associated with higher odds of readmission 
within 30 days3. This difference in outcomes may relate to the 
broader admission intake criteria and the higher proportion of 
patients who were identified as being current smokers (27%) 
in the USA study compared with only 10% in the current 
study.
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Univariable Multivariable

Predictor IRR (95% CI) p value IRR (95% CI) p value

Sex (male) 1.30 (1.03–1.64) 0.03 1.30 (1.05–1.60) 0.01

Age (years) 1.03 (1.02–1.03) <0.0001 1.02 (1.01–1.02) <0.0001

Aboriginal status 0.52 (0.31–0.86) 0.01 0.86 (0.53–1.40) 0.55

Unplanned admission type compared with planned 1.71 (1.36–2.15) <0.0001 1.83 (1.48–2.26) <0.0001

Unknown admission type compared with planned 1.31 (0.89–1.93) 0.17 1.89 (1.34–2.66) 0.0003

Minor amputations at incident admission 1.27 (1.11–1.44) 0.0004 1.14 (1.00–1.30) 0.05

Minor amputations 2012–17 1.15 (1.05–1.25) 0.0013 –

Major amputations at incident admission 2.00 (1.34–2.99) 0.0007 1.20 (0.83–1.72) 0.34

Major amputations 2012–17 1.84 (1.37–2.46) <0.0001 –

Revascularisation 1.45 (1.26–1.67) <0.0001 1.14 (1.00–1.30) 0.049

Dialysis 2.57 (1.74–3.80) <0.0001 2.30 (1.56–3.40) <0.0001

Modified Charlson Comorbidity count (number, 0–5) 1.87 (1.68–2.08) <0.0001 1.56 (1.40–1.74) <0.0001

Mental health and/or behavioural disorder 2.28 (1.59–3.28) <0.0001 1.32 (1.12–1.56) 0.001

Current smoker 0.67 (0.47–0.94) 0.02 1.02 (0.74–1.41) 0.90

Known to interdisciplinary specialist HRFS at 
incident admission

0.80 (0.65–0.99) 0.04 –

Appointments attended at interdisciplinary specialist 
HRFS incident from admission until 2017

0.98 (0.98–0.99) <0.0001 1.00 (0.99–1.00) 0.53

Known to podiatry services at incident admission 0.92 (0.66–1.28) 0.61 –

Appointments attended at podiatry services from 
incident admission until 2017

0.95 (0.94–0.97) <0.0001 0.96 (0.95–0.97) <0.0001

* For each patient from 1 July 2012 until 30 June 2017, calculated by adding LOS across all DFU-related admissions required by each patient 
– Indicates predictors which were not included

Table 5. Predictors of cumulative LOS* from 2012–17
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Another focus of the current study was to consider outcomes 
for patients who required DFU-related admission based on 
whether they were known to local HRFS and podiatry services. 
At the time of their incident admission, 322 patients (43.0%) 
were known to local HRFS. Given that HRFS aim to optimise 
care and help avoid unnecessary hospital admissions in 
this cohort, this proportion is low36. Within SLHD, prompt 
access to HRFS consultation for people with DFU has been 
achieved with rapid triage, prioritisation based on clinical 
need and workforce strategies. Local initiatives targeting 
primary care with education, promotion of foot assessment 
and referral pathways have been ongoing; however, findings 
from the current study suggest scope for improvement 
in patients being identified for treatment before hospital 
admission is indicated. We propose that the proportion of 
admitted patients with DFU who are known to local HRFS 
and podiatry services is an indicator of access to preventive 
foot care, which warrants further monitoring, although no 
current benchmark exists. Multivariable analysis from the 
current study found that being known to local HRFS was not 
predictive of readmissions or cumulative LOS. These findings 
are similar to another study in the UK which compared LOS 
before and after the implementation of a coordinator for 
inpatients with diabetes and foot complications, with no 
significant reduction in LOS37. However, the current study 
found that attending more appointments with the podiatry 
services from incident admission until 2017 was associated 
with lower cumulative LOS. This may be because patients 
who attend more podiatry appointments are traditionally 
ulcer-free while they attend, as ulcers are most often 
managed in HRFS. Patients who attend more podiatry 
appointments may also be more proactive in preventive 
care, and/or podiatry services may help to reduce the rate 
of future DFU and the associated LOS for inpatient care38. 
These findings are consistent with a study in the USA which 
identified that individuals with DFU who received care from 
a podiatrist in the previous year were less likely to require 
admission to hospital39.

Limitations

The current study has some limitations which must be 
considered, including its retrospective design. Hospital 
admission data are acknowledged to under-report numerous 
outcomes, including inpatients who receive care for DFU40 
as well as recorded Aboriginal status41. Furthermore, hospital 
admission data does not include variables which may 
potentially influence the outcomes investigated in this study 
such as ulcer severity. The HRFS and podiatry services 
included as predictors in the current study primarily see 
outpatients who live within SLHD’s geographic boundaries; 
however, the admitted patient population is more likely 
to include people who reside outside SLHD’s geographic 
boundaries, including regional and remote areas. As such, 
results from the current study are not generalisable to other 
settings or populations. Furthermore, the current study’s 
dataset did not include consultations with other providers, 
including podiatrists working in the private sector, general 
practitioners, vascular surgeons and district nurses.

Overall, the current study provides insight into the health-
related journey for patients with DFU who required inpatient 
management over a 5 year period. The findings from this study 
can also guide the design for future service improvement 
projects and intervention studies for patients with DFU, 
such as increased access to public podiatry ambulatory 
services and improved support for inpatients who have a 
higher Charlson Comorbidity count. Previous intervention 
studies have demonstrated positive outcomes for patients 
with diabetes-related foot complications, including reduced 
LOS38 and reduced rate of hospital readmissions30, which 
supports the importance for ongoing service improvement 
and monitoring.
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