
Diabetes is the fastest growing chronic condition in Australia, 
affecting 1.9 million people.1 People with diabetes are at risk 
of diabetes-related foot disease (DFD), which includes periph-

eral neuropathy, peripheral artery disease (PAD), infection, ulcera-
tion, neuro-osteoarthropathy, gangrene and amputation.2 Routine 
screening, early detection and prompt skilled management of com-
plications can limit the associated morbidity and mortality. Education 
of healthcare professionals and people at risk is key to effective 
prevention and early intervention. Multiple Australian resources 
have been developed to help guide foot care for people with diabetes 
(Box).3-10 

Why does it matter?
More than half a million people are living with DFD each year in 
Australia.8 Active complications, such as ulceration and Charcot 
foot, result in some 47,100 hospitalisations and 6300 amputations 
and contribute to 2500 deaths annually. Annual national healthcare 
costs incurred by DFD are estimated to be $2.7 billion.8

Clinicians in the primary care setting play a crucial role in foot 
care for people with diabetes. Foot assessment should not be neglected 
in the annual review of diabetes complications, noting that even 
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Diabetes-related foot disease is common and, in some 
cases, has devastating consequences for those affected. 
Regular screening, timely assessment and prompt  
skilled management can improve patient outcomes. 

©
 О

ЛЬ
ГА

 А
П

АН
АС

ЕН
К

О
/S

TO
CK

.A
D

O
B

E.
CO

M
 

M
O

D
EL

S 
U

SE
D

 F
O

R
 IL

LU
ST

R
AT

IV
E 

PU
R

PO
SE

S 
O

N
LY

PERSPECTIVE  PEER REVIEWED

Key points
•	Diabetes-related foot disease is common and associated

with significant morbidity and mortality.
•	Categorisation of ulceration risk is important in directing

screening frequency and preventive care.
•	For people with diabetes-related foot ulceration, time to

first expert assessment is a key predictor of outcome.
•	For people with suspected active Charcot foot, immediate

pressure offloading and immobilisation are crucial for 
safe care. 

•	Ensuring equitable access to standard care across 
Australia for people with diabetes-related foot disease is a
significant issue.
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active foot disease may be asymptomatic in 
the presence of peripheral neuropathy. Pre-
ventive practices, close monitoring and 
patient education, combined with appropri-
ate escalation of care, are anticipated to 
reduce amputation rates by up to 85%.11 
People who develop active complications 
benefit from close care co-ordination and, 
in addition to receiving expert foot care, 
should have review of their cardiometabolic 
health and psychosocial supports. 

In the case of active ulceration or Char-
cot foot, early recognition and rapid access 
to specialist care at a high-risk foot service 
(HRFS) are major predictors of outcome. 
Data from the United Kingdom show the 
likelihood of being alive and ulceration-free 
at 12 weeks is 51% if specialist care is ini-
tiated within two days, compared with 36% 
if initiated after two months (Figure 1).12

Data from the Australian Diabetes Foot 
Registry suggest that the median duration 
of ulceration when people are first assessed 
by an HRFS is 31 days (interquartile range 
[IQR], 12–73 days), with a median out
patient waiting time after referral to an 
HRFS of five days (IQR, 1–12 days).13 
National accreditation standards provide 
best-practice recommendations for HRFSs, 
including stringent targets to minimise 

waiting times.14 The typical duration of 
active Charcot foot at first HRFS assessment 
is 37 days (IQR, 17–101 days), which is par-
ticularly concerning given the urgency of 
this condition.15 

Risk stratification for ulceration
The annual diabetes cycle of care includes 
multiple components (Table 1), one of which 
is regular foot assessment.16 Foot assessment 
can be performed by any trained clinician; 
however, more thorough examination and 
management are achieved by involving a 

podiatrist in this aspect of care. The Foot 
Forward for Diabetes program provides an 
easy-reference Diabetes Foot Risk Stratifica-
tion and Triage pathway and free e-learning 
modules for healthcare professionals.3,17

A diabetes foot assessment includes 
screening for loss of protective sensation and 
PAD. To assess the former, a standardised 
10 g monofilament is briefly applied to three 
specific sites on each foot (avoiding any cal-
lus), until it buckles (Figure 2). With eyes 
closed, the patient is asked to indicate when 
and where the pressure is felt. Inaccurate 

Useful online resources for diabetes foot care

Risk stratification and treatment pathways
•	 Foot Forward for Diabetes – Diabetes 

foot risk stratification and triage:3 
https://www.footforward.org.au/
wp-content/uploads/2020/11/
Risk-of-Developing-Foot-Disease-with-
back-page.pdf

•	 Foot Forward for Diabetes – Active foot
disease pathway:4 
https://www.footforward.org.au/
wp-content/uploads/2020/11/
Active-foot-disease-with-back-page.pdf 

•	 Foot Forward for Diabetes – Australian 
Directory of High Risk Foot and Podiatry
Services:5

https://www.footforward.org.au/
services-support

Guidelines and national strategy
•	 Diabetes Feet Australia – Interactive DFD 

guidelines for health professionals:6 
https://diabetesfeetaustralia.stonly.com/kb

•	 National Diabetes Services Scheme – 
Diabetes and feet: a practical toolkit for
health professionals:7 
https://www.ndss.com.au/wp-content/
uploads/diabetes-and-feet-toolkit.pdf 

•	 Diabetes Feet Australia – Australian foot
health and disease in diabetes strategy 
2030 (public consultation draft):8 
https://www.diabetesfeetaustralia.org/
wp-content/uploads/2024/11/DFA- 
National-Strategy-Public-Consultation- 
121124.pdf

Patient education 
•	 National Diabetes Services Scheme – 

Looking after your feet:9 
https://www.ndss.com.au/wp-content/
uploads/fact-sheets/fact-sheet-looking-after-
your-feet.pdf

•	 National Diabetes Services Scheme – 
Diabetes and your feet: 
https://www.ndss.com.au/wp-content/
uploads/Information-prescription-diabetes-
and-your-feet-fillable.pdf

•	 National Diabetes Services Scheme – 
Diabetes programs: 
https://www.ndss.com.au/services/
support-programs

•	 Foot Forward for Diabetes – patient
information and advice:10 
https://www.footforward.org.au

Abbreviation: DFD = diabetes-related foot disease.
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Figure 1. Impact of time to first expert assessment on proportion of individuals alive and ulcer-free 
at 12 weeks, between 2018 and 2023 in the United Kingdom National Health Service. 
Adapted from National Health Service England. National Diabetes Foot Care Audit 2018 to 2023: key findings and 
recommendations.12
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indication for any site on repeated testing is considered loss of pro-
tective sensation. PAD may be present if either the dorsalis pedis or 
posterior tibial pulse is not palpable. 

Foot assessment should also involve thorough inspection of the 
skin, interdigital spaces and nails, with any deformity or previous 
amputation noted, and identification of active ulceration or inflam-
mation. Figure 3 shows foot deformities that convey a high risk of 
ulceration.18 In addition, the appropriateness of footwear should be 
reviewed. 

Clinical characteristics seen during the foot assessment deter-
mine risk of ulceration (Table 2), which in turn guides review 
frequency, prevention strategies and patient education.19 Aboriginal 
and Torres Strait Islander people should be considered at high 
risk until assessed otherwise.3 For people at low to high risk of 
ulceration (International Working Group on the Diabetic Foot 
[IWGDF] categories 1–3), structured education regarding foot 
ulceration and its potential consequences, foot self-care, regular 
foot examinations and appropriate footwear is important. Foot 
self-care involves daily inspection and cleaning of feet, cutting 
nails straight across, checking footwear and ensuring the skin is 
well moisturised. The importance of wearing well-fitting shoes 
and socks and not walking barefoot should be reiterated. For 
people at moderate to high risk (IWGDF categories 2–3), medical- 
grade footwear or custom-made footwear or orthoses may be 
indicated, such as when foot shape or deformity is not safely 
accommodated in regular footwear, or to reduce plantar pressure 
in a previously ulcerated area.19

The level of risk also underpins treatment decisions. At-risk 
individuals (IWGDF categories 1–3) should be offered treatment 
for pre-ulcerative signs, calluses, ingrown toenails or fungal infec-
tions. In this context, referral to a podiatrist is recommended to aid 
preventive care, patient education and early intervention. Eligibility 
for publicly funded or subsidised podiatry care, such as Medicare 
benefits available under a Chronic Disease Management plan, My 
Aged Care, the National Disability Insurance Scheme and culturally 
safe services for Aboriginal and Torres Strait Islander people, should 
be explored. 

If any significant callus is present, orthotic interventions to reduce 
pressure points, particularly medical-grade footwear for people at 
high risk (IWGDF category 3), or digital flexor tenotomy to prevent 
ulceration of the digital apices, may be considered. In some cases, 
other orthopaedic procedures are used to reduce ulceration 
recurrence.20

Table 1. Diabetes cycle-of-care checklist16

Assessment required Frequency

Glycated haemoglobin level 6- to 12-monthly

Blood pressure 6-monthly

Feet Depending on risk (see Table 2)

Eyes At least 2-yearly 

Renal function (electrolytes, urea 
and creatinine, and urine albumin–
creatinine ratio)

12-monthly

Cholesterol levels 6- to 12-monthly

Weight, waist circumference and 
body mass index

6- to 12-monthly

General lifestyle review (diet and 
exercise)

12-monthly

Medication review 12-monthly

Figure 2. Diagram showing the three sites (blue dots) on each foot to 
assess for loss of protective sensation, using a 10 g monofilament. 

Figure 3. Areas of the foot at highest risk of pressure-related ulceration. 
(Left) Areas potentially exposed to high plantar pressure.  
(Top middle) Pes cavus deformity increases forefoot and heel plantar 
pressure. (Top right) Midfoot Charcot deformity increases midfoot 
plantar pressure. (Bottom middle) Bunions increase pressure medially 
(hallux valgus) or laterally (tailor’s bunion), and crowding of the toes 
increases interdigital pressure. (Bottom right) Claw toe deformity 
increases apical digital pressure and exposure of the dorsum of digits to 
footwear-related injury. 
Figure reproduced under a Creative Commons CC-BY-NC-ND licence from Schaper NC, et al. 
Diabetes Metab Res Rev 2024; 40: e3657.18 FI
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The National Diabetes Services Scheme (NDSS) has made available 
a practical toolkit for healthcare professionals, and Diabetes Feet 
Australia provides an interactive pathway for prevention of foot 
ulceration.6,7 The NDSS and the Foot Forward for Diabetes program 
have published reliable patient information (Box).9,10

Ulceration
Defi ition
Diabetes-related foot ulceration is defined as ‘a break of the skin of 
the foot [i.e. distal to the malleoli] that involves as a minimum of the 
epidermis and part of the dermis’.2 Ulceration is typically categorised 
as being neuropathic, neuroischaemic or ischaemic (Table 3). Accurate 
clinical assessment allows the underlying aetiology to be determined 
and informs further care, including dressing choice, pressure off-
loading, referral to a vascular specialist and the need for antibiotics. 
Addressing precipitating and predisposing factors for ulceration can 
ultimately help in preventing recurrence.

Initial assessment
The SINBAD (site, ischaemia, neuropathy, bacterial infection, 
area and depth) wound classification system (Table 4) is useful 
for directing the clinical assessment and has prognostic implica-
tions that aid triage.21 In handover between healthcare profes-
sionals, it is important to use the individual descriptors of this 
system, which will guide clinical decision-making. HRFSs nation-
ally appear to appropriately expedite review of people with severe 
ulceration (SINBAD score ≥3); however, healing by 12 weeks was 
half as likely in this group when compared with those with less 
severe ulceration (SINBAD score <3).13

A wound swab may be useful to guide antibiotic choice in the 
presence of clinical infection, but only after ulceration debridement 
and cleansing with saline. Chronic wounds are often colonised with 
multiple micro-organisms, making interpretation of results difficult.22 

Accurate identification of pathogens is more likely with deep tissue 
culture, which is generally performed by specialist services. 

Where there is clinical suspicion of osteomyelitis, the ‘probe to 
bone’ test, erythrocyte sedimentation rate (ESR) or C-reactive protein 
level, and plain x-ray are recommended as initial investigations. 
Probing involves use of a blunt sterile instrument to gently palpate 
the ulceration base and allows for detection of sinuses and commu-
nication with deeper structures (e.g. hard or gritty bone). An ESR of 
greater than 70 mm/h (with no other clear cause) is concerning for 
osteomyelitis and should prompt further investigation.22

Table 3. Types of foot ulceration

Characteristics Neuropathic Neuroischaemic Ischaemic

Appearance

Neurological 
symptoms

Reduced sensation or loss of protective 
sensation

Degree of sensation and pain varies Often painful

Pressure Periwound callus Often minimal callus Minimal or no callus

Vascular symptoms Pedal pulses present One or both pedal pulses absent One or both pedal pulses absent

Sites Weight-bearing surfaces (i.e. plantar 
foot, digital apices)

Digits and margins of the foot Digits and periungual and interdigital 
areas

Table 2. IWGDF ulcer risk stratification and frequency of 
foot assessment

Ulcer risk 
category

Characteristics Frequency of 
assessment

0 (very low) •	 No LOPS or PAD Once a year

1 (low) •	 LOPS or PAD Once every 6–12 months

2 (moderate) •	 LOPS and PAD or
•	 LOPS and foot deformity

or
•	 PAD and foot deformity

Once every 3–6 months

3 (high) •	 LOPS or PAD and ≥1 of:
–	 foot ulcer history
–	 lower extremity

amputation 
–	 end-stage renal

disease

Once every 1–3 months 

Abbreviations: IWGDF = International Working Group on the Diabetic Foot; LOPS = loss of 
protective sensation; PAD = peripheral artery disease.

Adapted from Schaper NC, et al. IWGDF Guidelines on the prevention and management of 
diabetes-related foot disease. IWGDF; 2023.19
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Basic management and referral processes
Initial steps in management and appropriate referral pathways are 
shown in the Flowchart. Immediate emergency department referral 
is advised for people with acute limb ischaemia or severe foot 
infection (i.e. associated with systemic inflammatory response 
syndrome).4 Features of acute limb ischaemia include sudden onset 
of foot pain, pallor and cold limb temperature without palpable 
peripheral pulses. Same-day vascular surgery referral is advised for 
people with chronic limb-threatening ischaemia, including rest 
pain, gangrene and ischaemic ulceration, and may be facilitated by 
some HRFSs. 

Mild-to-moderate infection (i.e. local signs without systemic 
inflammatory response syndrome) or deep ulceration warrants 
same-day referral to an HRFS, and empirical antibiotic therapy should 
be considered.4,23 Empirical antibiotic therapy typically targets 
Gram-positive aerobic organisms, although broader cover may be 
warranted for chronic infection or in people with recent antibiotic 

exposure. Antibiotic susceptibility of likely or proven pathogens on 
wound cultures guides ongoing therapy.23

In someone without PAD, superficial ulceration with no evidence 
of infection may be closely managed in the community. However, if 
there is less than a 50% reduction in wound area by two to four weeks, 
then referral to an HRFS is recommended (Flowchart).4 PAD is 
unlikely if pedal pulses are palpable; however, the presence of pedal 
pulses does not guarantee sufficient perfusion for healing. Podiatrists 
often measure toe pressures and use Doppler waveform analysis to 
assess adequacy of arterial flow. Clinical suspicion of PAD or delayed 
healing should prompt early referral for arterial studies or vascular 
consultation, which can also be facilitated by an HRFS.

Key principles of wound care are debridement, dressings and 
pressure offloading. Arterial sufficiency must be ensured before 
sharp wound debridement is used to remove callus or dead tissue.2,4 
Dressing choice depends on the amount of exudate and presence 
of ischaemia; however, a nonocclusive foam dressing is generally 
safe to use in the short term. Pressure offloading describes strategies 
and devices that are used to minimise wound pressure when at rest 
and during mobilisation. If not protected from recurrent trauma, 
most wounds will not heal, and people with impaired foot sensation 
may not experience pain as a warning signal of ongoing injury. 
Optimal offloading requires skilled assessment, education and 
consideration of wound and patient factors. Ideally, an interdisci-
plinary approach involving a podiatrist and a wound nurse or an 
HRFS is used.

The Foot Forward for Diabetes program has a pathway summa-
rising referral recommendations for people with active foot disease 
and provides a directory for locating high-risk foot and podiatry 
services in the local area (Box).4,5

Active Charcot foot
Charcot foot, or Charcot neuro-osteoarthropathy, is an inflam-
matory condition that occurs in the neuropathic foot or ankle, 
causing bone, joint and soft tissue injury.24 Resulting deformity 
increases the risk of ulceration, infection and amputation. It is 
estimated to affect 0.5 to 1% of individuals with diabetes.25,26 In 
the ‘active’ phase, clinical features of inflammation are present, 
whereas the ‘inactive’ Charcot foot may be deformed without 
signs of inflammation (Table 5).

Early recognition of active Charcot foot is crucial, so that 
immobilisation and pressure offloading can be initiated and 
progression of deformity minimised. Diagnosis is largely clinical, 
supported by radiological findings. Typical presentation includes 

Table 4. SINBAD wound classification scoring system

Category and defi ition SINBAD 
score

Site

Forefoot 0

Midfoot and hindfoot 1

Ischaemia

Pedal blood flow intact (at least one pulse palpable) 0

Clinical evidence of reduced pedal blood flow 1

Neuropathy

Protective sensation intact 0

Protective sensation lost 1

Bacterial infection

None 0

Present 1

Area

Ulcer <1 cm2 0

Ulcer ≥1 cm2 1

Depth

Ulcer confined to skin and subcutaneous tissue 0

Ulcer reaching muscle, tendon or deeper 1

Total possible score 6

Abbreviation: SINBAD = site, ischaemia, neuropathy, bacterial infection, area and depth.
Adapted from Schaper NC, et al. IWGDF Guidelines on the prevention and management of 
diabetes-related foot disease. IWGDF; 2023.19

Immediate emergency department 
referral is advised  

for people with acute limb ischaemia 
or severe foot infection
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oedema, erythema and increased temperature when compared 
with the contralateral foot, and the skin is often intact.24 Two-
thirds of people describe discomfort or pain in the setting of 
neuropathy, and only one-third recall a temporally associated foot 
injury.27 When pain is present, it may be disproportionately less 
than expected based on the extent of injury, and continued walking 
contributes to further underlying bone destruction and 
deformity.

Suspected active Charcot foot requires immediate knee-high 
immobilisation (e.g. with a controlled ankle motion boot) while 
same-day urgent referral to an HRFS or other appropriately expe-
rienced and equipped service is arranged. If there are no expert 
services in the area, immediate emergency department attendance 
should be advised.5 Further investigation and management of 
active Charcot foot are the role of an HRFS or a  specialist service; 

however, awareness of these principles can help referrers inform 
their patients. 

Bilateral weight-bearing x-rays of the foot and ankle, including 
anteroposterior, oblique and lateral projections, are useful. If 
these are normal, more sensitive advanced imaging modalities, 
ideally MRI, should be pursued. Pathology can assist with exclu-
sion of differential diagnoses, such as gout, cellulitis and deep 
vein thrombosis, but should not be used to diagnose or exclude 
active Charcot foot.24

Total contact casting is the gold-standard offloading approach 
and, when compared with removable devices, has been associated 
with expedited remission.28 If total contact casting is unavailable 
or contraindicated, some people can be managed in a knee-high 
device, which is preferably rendered nonremovable. Ankle-high 
offloading devices (e.g. Darco shoes) are insufficient.24

Abbreviations: HRFS = high-risk foot service; SINBAD = site, ischaemia,  
neuropathy, bacterial infection, area and depth.

* By an appropriate qualified clinician as part of an interdisciplinary team,
where possible.

Yes

Yes

No

No

Patient presents with diabetes-related foot ulceration

Initial assessment and referral of people with diabetes-related foot ulceration

Acute limb ischaemia
• Cool limb
• Pallor
• Sudden acute pain

Chronic limb-threatening 
ischaemia
• Rest pain
• Gangrene

With systemic 
features

Without systemic 
features

Do not debride, keep wound dry Are there signs of infection?

Are pedal pulses palpable?

Immediate referral to 
emergency department

Immediate referral 
to HRFS or 
vascular surgery  

Immediate referral 
to emergency 
department

Referral to 
HRFS

• Referral to HRFS or 
manage in primary care

• Referral to HRFS if wound 
area not reduced by ≥50%
after 2–4 weeks

• Score ulcer using SINBAD wound classification system
• Wound care*

– sharp debridement
– dressings
– pressure offloading

• Start antibiotic therapy if indicated
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Accessible and equitable care
Equitable access to best-practice diabetes foot care across Australia, 
including accessibility of interdisciplinary HRFSs, is a significant 
issue. Improving outcomes for priority populations and those 
who are geographically isolated is a national priority.8 

Examples of innovative models for equitable access to care con-
tinue to emerge; however, more widespread implementation is limited 
by funding. Queensland Health has led the way for overcoming 
geographic barriers by using telehealth, videoconferencing and 
specialist hub models to strengthen access to care and connect 
nonmetropolitan healthcare providers with specialist interdiscipli-
nary teams.29,30 A goal of this model is upskilling rural and remote 
healthcare providers to create a sustainable hands-on model of care 
locally.29,30 New South Wales Health has invested in having at least 
one HRFS in each local health district, achieving a doubling of 
specialist foot services and a dramatic increase in outpatient care 
access over four years.31,32 In addition to reducing major amputation 
rates, this program sought to improve patient experience and 
empowerment.33

Mobile, flexible and culturally sensitive services also have the 
potential to overcome many care barriers experienced by priority 
populations, including Aboriginal and Torres Strait Islander 
people and those experiencing homelessness.34,35 Culturally and 
linguistically diverse populations face unique challenges in 
accessing care, and cultural safety of services and availability 
of interpreters are important considerations. 

Holistic care
Diabetes-related foot complications are a localised manifestation 
of a multiorgan disease. The five-year mortality rate for people with 
an active foot complication is about 30%, and closer to 50% after 
amputation.36 This is primarily driven by cardiovascular events, 
and effective management of diabetes and other cardiovascular risk 
factors is therefore critical. An individualised approach to risk 
assessment and management is key. Safe glycaemic control, blood 
pressure and lipid targets, body weight and smoking cessation 
should be particularly considered.37 Where cardiovascular disease, 
including PAD, is established, the addition of a single antiplatelet 
agent to a patient’s treatment should be considered.16 

Newer pharmacological agents, including sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors and glucagon-like-peptide-1 
receptor agonists, have shown renal and cardiovascular benefits 
that are independent of glycaemic control.38,39 The Australian 
Type 2 Diabetes Glycaemic Management Algorithm lists these 
therapies as second line, noting concurrent use is not supported 
by the PBS.40 Importantly, the association of canagliflozin use 
with amputation seen in early clinical trials has not been repro-
duced in studies of currently available SGLT-2 inhibitors.41,42 

The psychosocial impact of DFD cannot be underestimated and 
has implications for patient engagement with foot care and outcomes. 
Ulceration and amputation have been associated with reduced quality 
of life, impaired physical function, financial and emotional stress, 
loss of employment, mood disorders and social isolation.43 Likewise, 
active Charcot foot is associated with marked limitations in function 
and societal role through its impacts on physical and mental health.27 
Proactive mental health assessment, support and allied health involve-
ment may help to reduce these sequelae of DFD.43

Conclusion
DFD carries significant morbidity and mortality. Frequent foot 
assessment, preventive measures, prompt management and early 
referral to specialist services can improve patient outcomes. Edu-
cating people with diabetes, particularly those at risk of complica-
tions, about DFD empowers them to self-care and seek timely advice. 
Holistic care, including management of cardiovascular risk factors 
and psychosocial aspects, is important. Disparity in access to 
specialised care is well recognised and is an area for ongoing 
improvement. Many Australian resources have been developed to 
support and educate clinicians and people living with DFD.�   ET
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Table 5. Clinical features of active and inactive Charcot foot

Characteristics Active Charcot foot Inactive Charcot foot

Appearance

Key features •	 Inflammation 
(e.g. oedema, 
erythema, increased 
temperature)

•	 Intact skin (typically)
•	 Joint instability
•	 Fracture, subluxation 

or dislocation may be
present

•	 No signs of 
inflammation
(e.g. oedema,
erythema, 
temperature 
asymmetry) 

•	 Relative joint rigidity
•	 Stable deformity 

(e.g. ‘rocker-bottom’
foot or mid-foot 
collapse)
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