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The financial burden of diabetes-related 
foot disease in Australia: a protocol for a 
systematic review

Abstract
Background Diabetes-related foot disease (DFD) is one of the most common, costly and severe complications of diabetes, 
which poses a substantial burden on patients, healthcare systems and society. Contemporary data on the financial burden 
of DFD treatment in Australia is ambiguous. Therefore, the aim of this proposed protocol is to identify, summarise and 
synthesise existing evidence by undertaking a systematic review to estimate the costs associated with DFD treatment in 
Australia.

Methods This systematic review will conduct searches in MEDLINE, Embase, AMED, CINAHL, Joanna Briggs Institute EBP 
and the Cochrane Library from November 2011 to November 2021. Peer-reviewed articles evaluating the costs associated 
with DFD treatment within Australia will be included. Study quality and risk of bias will be assessed using the Consolidated 
Health Economic Evaluation Reporting Standards (CHEERS 2022). A meta-analysis of estimated costs will be performed if 
data from included studies are sufficiently homogenous, otherwise, a narrative synthesis will be used.

Discussion The results of this systematic review will provide insight into the current economic impact of DFD management 
within Australia. Such data may help to inform optimisation of national service delivery and result in improved outcomes 
for individuals with DFD in Australia.

Registration PROSPERO Registration No. CRD42022290910

Introduction
Diabetes mellitus is a highly prevalent chronic health 
condition, with over 537 million people living with diabetes 
globally1. Diabetes-related foot disease (DFD) is a serious 
limb-threatening complication encompassing diabetes-
related foot ulceration, infection, ischaemia, and lower limb 
amputation. DFD is known to negatively impact health-
related quality of life2 and poses a substantial personal 
and financial burden on patients, healthcare systems and 
society3. The prevalence of DFD has been reported to affect 
4.6–4.8% of the global population4,5. DFU has a lifetime 
incidence between 19–34%, and an annual incidence of 

2%6–8. Following successful wound closure, recurrence rates 
for DFU are high, where 40% will reoccur within 1 year and 
60% within 3 years7–9.

DFU is a growing problem and is recognised as a leading 
cause of hospital admissions and lower limb amputations 
worldwide10. It is estimated that every 30 seconds a lower 
limb (or part of a lower limb) is amputated due to DFU11,12. 
In addition, chronic DFUs and amputations are associated 
with early death, where up to 70% of patients who undergo 
a diabetes-related amputation will die within a 5-year period, 
which is higher than some cancers7. Importantly, these 
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figures are likely to be underestimated due to poor data 
collection in low-income countries and a high proportion of 
undiagnosed diabetes13.

In Australia, it is estimated that 50,000 people are living 
with DFU. This equates to approximately 28,000 hospital 
admissions, 4,500 lower limb amputations and 1,700 deaths 
attributable to DFU each year10,14–16. A recent systematic 
review and meta-analysis of Australian data reported a DFD 
prevalence of 1.2–1.5% within diabetes populations and 
7.0–15.1% within inpatients with diabetes17. For diabetes-
related amputations, the reported incidence is 5.2–7.2 per 
1000 person-years within diabetes populations, and the 
prevalence of amputations during hospitalisation is between 
1.4-5.8%17.

The financial burden of DFD can vary greatly as it often 
depends upon the severity, healing outcomes, patient 
factors, management approaches, and the interventions 
used17. Direct healthcare costs of DFD may include long 
and repeated hospital stays and high bed occupancy, 
rehabilitation, medications, materials (e.g. wound dressings, 
offloading devices), diagnostic tests and imaging, artificial 
limbs and surgical procedures (e.g. revascularisation)18,19.

In the United States (US), the annual healthcare expenditure 
for diabetes is estimated to be around US$966 billion1 where 
one third of these direct costs are attributable to care for 
DFD20. In 2015, the annual cost of DFU and amputation in 
the United Kingdom (UK) has been estimated to be between 
£837 million and £962 million, with 90% of this expenditure 
attributable to prolonged and severe ulceration19. The 
average weekly cost per patient for DFU treatment (i.e. 
clinic attendances, podiatry, imaging, prescriptions, hospital 
outreach, orthotics, district nursing, wound dressings and 
other consumables) in the primary care setting in the UK 
is approximately £26619. In Europe, the estimated direct 
and indirect annual expenditure for DFU management at 
the individual level ranges from €7722 to €20064 based on 
the Eurodiale study21. A systematic review which converted 
the costs to equivalent 2016 US$ reported the total cost 
per patient per year of an uninfected ulcer was US$6,174 
in 2002, but increased to US$14,441 in 200522. More 
specifically, the estimated cost to heal an ulcer in Belgium 
is US$10,572, while in Sweden it is over double the cost at 
US$24,9653. In France, the monthly healthcare expenditure 
for DFU management is US$1,2653.

In Australia, the estimated direct costs on the Australian 
public hospital system for DFD management is A$348 million, 
while the overall direct costs to the Australian health system 
is projected to be around A$1.57 billion10. The associated 
total care costs of DFU in residential care were US$11 
million, with a standard deviation of US$3.01 million23. On 
average, the total admission cost per patient for a minor and 
major amputation is A$18,153 and A$68,307, respectively24.

Contemporary data on the financial burden of DFD treatment 

in Australia is ambiguous, particularly the breakdown of 
direct unit costs at the individual level in primary, secondary 
and tertiary care settings. To obtain a holistic understanding 
of the economic impact of DFD, more detailed information is 
required on the utilisation of resources and services. Such 
costs may include consultations with various healthcare 
professionals, diagnostic tests and imaging, medications, 
provision of wound dressings and offloading devices, 
vascular surgery, hospital admissions and rehabilitation.

Given the rising prevalence of DFD and foot-related hospital 
admissions for specialist care, understanding the costs is 
critical to ensure policy makers can make informed decisions 
on preventative strategies and best practice management 
to reduce the economic impact and improve outcomes 
in individuals with DFD in Australia. Therefore, the aim 
of this proposed protocol is to identify, summarise and 
synthesise existing evidence by undertaking a systematic 
review to estimate the costs associated with DFD treatment 
in Australia.

Methods
Registration

The protocol of this systematic review was prospectively 
registered with The International Prospective Register 
of Systematic Reviews (PROSPERO) – Registration No. 
CRD42022290910 and has been reported in accordance 
with the Preferred Reporting Items for Systematic Review 
and Meta-analysis Protocols (PRISMA-P) guidelines25.

Search strategy

A comprehensive literature search of Australian studies will 
be conducted in MEDLINE (Ovid), Embase (Ovid), AMED 
(Ovid), CINAHL (Ebsco), Joanna Briggs Institute EBP (Ovid), 
and the Cochrane Library from November 2011 to November 
2021 without language restriction. The MEDLINE search 
strategy is available in Supplementary File 1.

Eligibility criteria

Peer-reviewed Australian studies published between 
November 2011 and November 2021 investigating costs 
associated with DFD treatment will be eligible for inclusion. 
The population of interest will be individuals aged ≥18 years 
with DFD (i.e. DFU, infection, ischaemia, amputation) in any 
clinical setting. All reported costs for DFD treatment will 
be considered; however, treatments of particular interest 
may include visits to a healthcare professional, wound 
dressings, footwear and offloading devices, anti-infective 
agents, diagnostic tests/imaging, and/or surgical procedures 
(e.g. debridement, amputation, revascularisation). Single 
case reports/studies/series, expert opinion level V studies, 
protocols, abstracts without full text, conference proceedings, 
literature reviews, case-control, validity or reliability studies, 
letters, editorials, notes and short surveys will be excluded.
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Data management

The search results obtained from the bibliographic databases 
will be initially exported into Endnote X9 (Thomson Reuters, 
New York, USA) and duplicate citations will be removed. 
All citations will then be imported into the Covidence 
systematic review software (Veritas Health Innovation, 
Melbourne, Australia) and any further identified duplicates 
will be removed.

Study selection

The Covidence systematic review software (Veritas Health 
Innovation, Melbourne, Australia) will be used during the 
study selection process. Two independent reviewers (NF 
and LS) will screen the titles and abstracts according to 
the eligibility criteria. The full-text articles of the remaining 
studies will be obtained and then examined independently 
by two reviewers (NF and MK), and studies deemed ineligible 
will be excluded. Any potential conflicts will be discussed 
between the two reviewers at each stage of the selection 
process and any disagreements will be resolved by a third 
party, if required. To ensure literature saturation, we will scan 
the reference lists and citations of the included studies to 
identify any other relevant studies and assess according to 
the eligibility criteria.

Data extraction

A data extraction form will be used to extract relevant study 
information (e.g. clinical setting), participant characteristics 
(e.g. clinical state of DFD) and any reported costs associated 
with DFD treatment (e.g. wound dressings). The type and 
frequency of DFD treatments and resource utilisation will 
also be of interest. Figure 1 provides an outline of the data 
to be extracted.

Data will be recorded in a Microsoft Excel spreadsheet. 
One investigator (NF) will complete the data extraction. All 
extracted data will be checked for accuracy and omissions 
by a non-blinded second investigator (LS). Any potential 
conflicts will be discussed between the two authors and 
any disagreements will be resolved by a third party, if 
required. In cases where additional raw data is needed to 
complete meta-analyses, study authors will be contacted for 
unreported data or additional details. For continuous scaled 
outcomes, means, standard deviations, and sample sizes 
will be extracted. For nominal scaled outcomes, frequency 
counts and sample sizes will be extracted.

Study quality and risk of bias

The Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS 2022) statement will be used to assess 
study quality and risk of bias26. The CHEERS 2022 statement 
is a user-friendly 28-item checklist that is recommended 
for studies reporting on economic evaluations of health 
interventions to ensure that they are identifiable, interpretable, 
and useful for decision making26. Two reviewers (NF and MK) 
will independently appraise the quality and risk of bias of 
included studies. Any disagreements will be discussed and 

resolved by consensus. A third-party will be consulted if 
consensus cannot be reached, if required.

Data synthesis

A quantitative synthesis (meta-analysis) will be performed 
using Review Manager (RevMan, Version 5.4, The Cochrane 
Collaboration, 2020) if data from included studies are 
sufficiently homogenous. A meta-analysis of estimated costs 
for treatment of DFD is planned for all eligible studies. 
Pooled estimates will be calculated using a random-effects 
model where three eligible studies are available. Where 
meta-analysis is not possible due to heterogeneity across 
studies, a narrative synthesis will be used to summarise 
the characteristics and findings of included studies. The 
narrative synthesis will explore the findings both within and 
between included studies and will present any similarities, 
differences and patterns within the results27.

Discussion
The proposed systematic review protocol aims to identify, 
summarise and synthesise existing evidence to estimate 
the costs associated with DFD treatment in Australia. Given 
that DFD is one of the most common, costly and severe 
complications of diabetes and its prevalence is on the 
rise, understanding the financial burden of DFD is critical 
to ensure policy makers can make informed decisions on 
preventative strategies and best practice management. 
While both direct and indirect costs for DFD management 

Figure 1. Data to be extracted from eligible studies
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are not easily quantified, this systematic review may assist in 
identifying and bridging gaps within the Australian literature 
and may guide future health economic evaluations in DFD. 
This in turn may inform optimisation of national service 
delivery, and ultimately reduce the economic impact and 
improve outcomes in individuals with DFD in Australia.
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# Searches

1 exp Foot Ulcer/

2 ((foot or feet or toe*) adj3 (ulcer* or wound*)).tw.

3 exp Diabetic Foot/

4 (DFU or DFD or diabet* foot or diabet* feet).tw.

5 exp Amputation/

6 amputat*.tw.

7 or/1–6

8 exp Lower Extremity/

9
(foot or feet or leg* or lower limb* or lower extremit* 
or below knee or above knee or toe*).tw.

10 or/8–9

11 and/7,10

12 exp Debridement/

13 (debride*).tw.

14 exp Vascular Surgical Procedures/

15
((revasc* or angio* or bypass or graft* or 
endarterectomy or embolectomy or endovascular) 
adj3 (leg* or lower limb* or lower extremit*)).tw.

16 exp Bandages/

17 ((dressing*) adj3 (ulcer* or wound*)).tw.

18 exp Shoes/

19
((shoe* or footwear) adj3 (custom* or prefab* or 
therapeutic*)).tw.

20 exp Foot Orthoses/

21 exp Orthotic Devices/

22
(orthoses or orthosis or orthotic* or insole* or 
custom* or prefab*).tw.

23 exp Walkers/

24
(boot* or walker* or brace* or bracing* or splint* or 
prefab*).tw.

25 exp Casts, Surgical/

26 (cast* or casting* or TCC).tw.

27 exp Anti-Infective Agents/

28 exp Wound Infection/

29
(swab* or culture* or MCS or biopsy or antibiotic* or 
anti-infective*).tw.

30 exp Wound Healing/

31 exp Standard of Care/

32
(multi-disciplin* or multidisciplin* or MDT or high-
risk foot or high risk foot).tw.

33 or/12–32

34 exp “Costs and Cost Analysis”/

35 exp Health Care Costs/

36 exp Health Expenditures/

37 exp Global Burden of Disease/

Supplementary File 1. Search strategy example: Ovid MEDLINE(R) ALL 1946 to 4 November 2021

38
(cost* or expense* or economic* or financ* or fund* 
or burden*)

39 or/34–38

40 and/11,33,39

41 limit 40 to humans

42 limit 41 to 2011 – current
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