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Abstract

Background: There are no current Australian guidelines on the prevention of diabetes-related foot ulceration
(DFU). A national expert panel aimed to systematically identify and adapt suitable international guidelines to the
Australian context to create new Australian evidence-based guidelines on prevention of first-ever and/or recurrent
DFU. These guidelines will include for the first-time considerations for rural and remote, and Aboriginal and Torres
Strait Islander peoples.

Methods: The National Health and Medical Research Council procedures were followed to adapt suitable
international guidelines on DFU prevention to the Australian health context. This included a search of public
databases after which the International Working Group on the Diabetic Foot (IWGDF) prevention guideline was
deemed the most appropriate for adaptation. The 16 IWGDF prevention recommendations were assessed using the
ADAPTE and GRADE systems to decide if they should be adopted, adapted or excluded for the new Australian
guideline. The quality of evidence and strength of recommendation ratings were re-evaluated with reference to the
Australian context. This guideline underwent public consultation, further revision, and approval by national peak
bodies.

Results: Of the 16 original IWGDF prevention recommendations, nine were adopted, six were adapted and one
was excluded. It is recommended that all people at increased risk of DFU are assessed at intervals corresponding to
the IWGDF risk ratings. For those at increased risk, structured education about appropriate foot protection,
inspection, footwear, weight-bearing activities, and foot self-care is recommended. Prescription of orthotic
interventions and/or medical grade footwear, providing integrated foot care, and self-monitoring of foot skin
temperatures (contingent on validated, user-friendly and affordable systems becoming available in Australia) may
also assist in preventing DFU. If the above recommended non-surgical treatment fails, the use of various surgical
interventions for the prevention of DFU can be considered.

* Correspondence: m.kaminski@latrobe.edu.au

1Disdplme of Podiatry, School of Allied Health, Human Services and Sport, La
Trobe University, Melbourne, Victoria, Australia

Full list of author information is available at the end of the article

© Diabetes Feet Australia. 2022 Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13047-022-00534-7&domain=pdf
http://orcid.org/0000-0002-1133-4853
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:m.kaminski@latrobe.edu.au

Kaminski et al. Journal of Foot and Ankle Research (2022) 15:53

Page 2 of 33

Australia.

Footwear, Guideline, Prevention, Surgery

Conclusions: This new Australian evidence-based guideline on prevention of DFU, endorsed by 10 national peak
bodies, provides specific recommendations for relevant health professionals and consumers in the Australian
context to prevent DFU. Following these recommendations should achieve better DFU prevention outcomes in

Keywords: Diabetes-related foot ulceration, Diabetes-related foot disease, Education, Foot self-care, Foot ulcer,

Background

Diabetes-related foot ulceration (DFU) is recognised as a
leading cause of hospital admission and amputations
worldwide [1-4]. DFU also contributes to high rates of
morbidity and mortality, which poses a major burden to
the health-related quality of life of patients and has sub-
stantial economic consequences [1, 5-7]. The lifetime
incidence of DFU is between 19 to 34%, with an annual
incidence of around 2% [1, 8]. DFU recurrence is also
very common, with approximately 40% of ulcers recur-
ring within 1 year and 65% within 3 years [1, 8].

In Australia, it is estimated that 50,000 people are liv-
ing with DFU, while 300,000 people are considered at-
risk [4—6, 9]. Each year, Australia has approximately
28,000 hospital admissions, 4500 amputations, 1700
deaths, and $AU1.6 billion in health care expenditure at-
tributable to DFU [4, 10-12]. Aboriginal and Torres
Strait Islander peoples have disproportionately high rates
of foot-related complications, with a 3 to 6-fold in-
creased likelihood of developing DFU and requiring am-
putation [5, 13, 14]. Prevention is central to reducing the
very high national DFU burden and addressing the Clos-
ing the Gap in Partnership agreement to help Aboriginal
and Torres Strait Islander peoples enjoy long and
healthy lives [15].

Key risk factors contributing to the development of
DFU include peripheral neuropathy, peripheral artery
disease (PAD) and foot deformity [8, 16, 17]. Empirical
evidence has shown that history of foot ulceration, am-
putation and/or end-stage renal disease (ESRD) further
increase the risk [1, 8, 16, 17]. For those without risk fac-
tors, the incidence of DFU is very low [8]. Hence, pre-
vention strategies should be targeted to people
considered at increased risk (at-risk) for DFU [8]. Within
existing studies and clinical practice, there are a variety
of interventions available for the prevention of DFU, and
for the treatment of modifiable risk factors in those at-
risk [18, 19]. These prevention interventions include
examining and inspecting the feet, structured education
about foot self-care and management principles, early
treatment of pre-ulcerative signs or injuries, surgical in-
terventions (particularly to prevent ulcer recurrence),
and the provision of integrated foot care [8, 18, 19].

Interventions aimed at the prevention of DFU have
been found to have contrasting benefits and risks [18,

19], varying levels of evidence to support their benefits
and risks [18, 19], and global differences in their feasibil-
ity and clinical uptake [20—22]. In order to interpret the
balance between the benefits and risks, the quality of the
supporting evidence, and the acceptability and feasibility
of these interventions, evidence-based prevention guide-
lines have been developed to guide optimal care [8, 23].

The 2011 Australian evidence-based guidelines for the
treatment of people with diabetes-related foot disease
(DFD) are currently outdated [22, 23], which may be re-
flective of the high costs (~$AUl million) associated
with the development of new high-quality guidelines
[24]. There is now a compelling need for the Australian
DED Guidelines to be updated to provide contemporary
evidence-based recommendations to health professionals
to help prevent the large national DFU burden [22]. A
more cost-effective, yet still robust, alternative to the
creation of new guidelines from scratch, is to adapt
existing international guidelines; following rigorous as-
sessment by experts in the field to ensure that they meet
a high-quality standard [25]. In recent years, there have
been several international evidence-based DFD guide-
lines published [8, 26-28]. Given the uncertainty and
unlikelihood of securing substantial funding for the de-
velopment of new Australian DFD Guidelines in the
foreseeable future, the aim was to systematically identify
and adapt suitable international guidelines to the Austra-
lian context. This paper presents the new Australian
evidence-based guidelines on prevention of first-ever
and/or recurrent DFU.

Methods

Key steps

The methodology for this guideline has been described
in detail in an accompanying guidelines development
paper authored by the Australian DFD Guidelines work-
ing group [29]. The National Health and Medical Re-
search Council (NHMRC) procedures for adapting
source guidelines were followed [25, 30, 31], using eight
overarching steps: (i) defining the scope (population and
problem); (ii) identifying potential source guidelines; (iii)
assessing the suitability of source guidelines; (iv) asses-
sing and deciding which source guideline recommenda-
tions to adopt, adapt or exclude in the new context; (v)
drafting new recommendations and rationale for the
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context; (vi) collating recommendations and rationale
into new guidelines; (vii) developing clinical pathway(s)
to aide implementation; and (viii) consultation and en-
dorsement of the final guidelines [29].

The development paper reports the findings of the ini-
tial three steps, including that the 2019 International
Working Group on the Diabetic Foot (IWGDF) Guide-
lines [8] were identified and assessed as suitable inter-
national source guidelines to adapt for this new
Australian guideline [29]. The subsequent steps are the
subject of this manuscript and are outlined below.

Prevention guideline panel

A national expert panel (‘the authors’) was established
by the Australian DFD Guidelines working group to de-
velop this prevention guideline, including recognised
multi-disciplinary (inter) national clinical or research ex-
perts in the prevention of DFU, along with consumer,
end-user and Aboriginal and Torres Strait Islander DFD
experts [29]. The panel was provided all prevention rec-
ommendations (and all supporting rationale and evi-
dence) from the IWGDF guidelines and systematic
reviews [8, 18, 19] to consider as the basis for developing
this guideline [29].

Population of interest

The IWGDF identified the population of interest for
their systematic reviews [18, 19] and subsequent guide-
line [8] as people at-risk of DFU (IWGDF risk stratifica-
tion system: risk 1 [low], risk 2 [moderate], risk 3
[high]), defined as “people with diabetes mellitus and
peripheral neuropathy”, including “people with or with-
out foot deformities, PAD or lower- extremity amputa-
tion, and both people in remission from foot ulceration
(i.e. foot ulcer history) and those with no foot ulcer his-
tory” (pp. 3) [18, 19].

Initial screening with ADAPTE

Clinical and research panel members were assigned into
pairs to independently screen each IWGDF prevention
recommendation (and rationale) for their quality of evi-
dence, strength of recommendation and the acceptability
and applicability in the Australian context, using a cus-
tomised 7-item ADAPTE evaluation form [29, 31].

The panel rated the quality of evidence in alignment
with the Grading of Recommendations, Assessment, De-
velopment and Evaluations (GRADE) system as: high, if
the panel was very confident that the findings were from
studies reporting consistent effects with low risk of bias
and further research was unlikely to change that confi-
dence; moderate, if moderate confidence in the
consistency of effects or risk of bias and further research
was likely to impact that confidence; low, if limited con-
fidence in the risk of bias or had inconsistency of effects
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and further research was very likely to impact confi-
dence; and very low, if very little confidence in the avail-
able supporting evidence [30, 32, 33].

The panel also rated the strength of recommendation based
on the GRADE system by weighing up the balance of effects,
quality of evidence, values, applicability and acceptability
[32, 33] in the Australian context [29] as: strong, if there was
clearly a moderate-to-large difference in the balance of
effects between the intervention compared with the control;
and weak, if there was an uncertain and/or mild-to-
moderate difference [32, 33]. Any disagreements between
the two panel members on any ratings were discussed until
consensus was reached. If consensus was not possible, a
third member was involved in the adjudication.

Finally, the full panel met to discuss and gain consen-
sus on all item ratings for all recommendations. Any
recommendations in which the panel unanimously
agreed with all items relating to the quality of evidence
and strength of recommendation made by IWGDF, and
acceptability and applicability in the Australian context,
were adopted. Whereas any recommendations where the
panel did not agree or were unsure on any item pro-
gressed to full assessment [29, 31].

Full assessment with GRADE evidence to decision
Recommendations requiring full assessment were
assessed using a customised GRADE Evidence to
Decision (EtD) tool [29, 30, 32, 33]. This involved
one panel member extracting and populating the EtD
tool with all relevant supporting evidence text for the
recommendation from the IWGDF prevention guide-
line and systematic reviews [8, 18, 19]. Eight import-
ant EtD criteria were specifically populated: the
problem, desirable effects, undesirable effects, quality
(or certainty) of evidence, values (of importance of
outcomes), balance of effects, acceptability and applic-
ability [29, 30, 32, 33]. Once populated, the EtD tool
was checked by a second member for accuracy and
any disagreements were discussed until a consensus
was reached. This assessment involved the member(s)
reading all populated text, adding any additional
Australian literature or expert opinion considerations
not included in the extracted IWGDF text, and mak-
ing judgements for each criterion. The panel met to
discuss and gain consensus on their summary judge-
ments for the eight criteria [30, 32, 33] and compared
their judgements with that of the IWGDF judgements
[29, 30].

Decision to adopt, adapt or exclude

Based on the level of agreement between the panel and
IWGDF summary judgements, the panel then made a
consensus decision on adopting, adapting or excluding
the recommendation concerned for the Australian
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context [29, 30]. These decisions were defined as follows:
adopted, if there were no substantial differences between
the panel and IWGDF summary judgements; adapted, if
there were substantial differences; and excluded, if there
were substantial differences and/or the panel concluded
the recommendation was not acceptable or applicable in
Australia [29, 30]. Any disagreements within the panel
were discussed until consensus was reached or, if that
was not possible, by discussing with the Australian DFD
Guideline working group until consensus was reached.

The panel then re-wrote any adapted recommendation
to be clear, specificc and unambiguous as per the
GRADE system [34, 35]. For each recommendation, the
panel then drafted decision rationale, summary justifica-
tions for their judgements, detailed justifications for the
important EtD criteria (if the recommendation was fully
assessed), and considerations for implementation, special
subgroups (including for geographically remote and
Aboriginal and Torres Strait Islander populations), mon-
itoring and future research priorities [30, 32, 33] in the
Australian context [29]. The panel collated all recom-
mendations (and rationale) into a consultation draft
manuscript for the Australian evidence-based prevention
guideline ready for public consultation [29].

Clinical pathway development

Finalised recommendations were used to develop a DFU
prevention clinical pathway [29]. The pathway aimed to
optimise the implementation of prevention recommen-
dations by the multiple health professionals and disci-
plines caring for Australians with DFU in secondary and
tertiary health care settings in Australia. The pathway
development methodology followed the 10-step process
for developing and implementing clinical pathways as
recommended by Flores et al. [36] and has also been
outlined in detail in the accompanying Guideline devel-
opment paper [29].

Public consultation and peak body endorsement

The consultation draft manuscript of the prevention
guideline underwent a formal six-week public consult-
ation period using a 23-item customised consultation
survey from ADAPTE [29, 31]. All relevant survey and
written feedback data from the consultation period were
collated, analysed and the manuscript was revised ac-
cordingly by the authors [29, 31]. Finally, the authors
sought endorsement from the Australian DFD Guide-
lines working group and other relevant peak national
bodies for the final guideline to be released [29]. The re-
sults and recommendations in this guideline should be
read in conjunction with the respective source docu-
ments from the IWGDF Prevention Working Group,
where full descriptions of the findings and rationale are
provided [8, 18, 19].
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Results

Figure 1 displays a diagrammatic summary of the guide-
line development process and key outcomes. Table 1
shows that after screening, eight recommendations re-
quired further full assessment and eight were adopted
without further assessment. Table 2 shows that of the
eight recommendations that underwent full assessment,
one was adopted, one was excluded and six were
adapted in order to be considered acceptable and applic-
able in the Australian context. The main reasons for
adapting, included two recommendations that had the
quality of evidence rating downgraded, three that had
the population or implementation requirements clarified
(wordings of recommendations were restructured in an
attempt to retain the same meaning but improve clarity)
and one that had the intervention modified. The reasons
for excluding (Recommendation 14 of the IWGDF Pre-
vention Guideline) were due to the panel having sub-
stantial differences in judgements to the IWGDF for the
desirable effects, balance of effects, and the quality of
evidence, resulting in the panel concluding that the rec-
ommendation was not acceptable in the Australian con-
text. Table 3 summarises the wording differences
between each of the original 16 IWGDF recommenda-
tions and the new 15 Australian recommendations.
Overall, nine were adopted (Recommendations 3-5, 7—
10, 13 and 16), six were adapted (Recommendations 1—
2, 6, 11-12 and 15) and one was excluded (Recommen-
dation 14).

For each of the 15 Australian prevention recommen-
dations, the question the recommendation addressed;
the recommendation(s); the panel’s decision and ration-
ale to adopt, adapt or exclude; a summary justification
for the recommendation(s); and considerations for the
Australian context (including for geographically remote
and Aboriginal and Torres Strait Islander peoples) are
outlined. As the panel agreed with the IWGDF for the
majority of the summary judgements for EtD criteria
across 15 (out of 16) of the original IWGDF recommen-
dations, the differences in agreement to the IWGDF rec-
ommendations will be the focus of the results presented.
The recommendations are displayed in order according
to their prevention category: A. Identifying the at-risk
foot; B. Regularly inspecting and examining the at-risk
foot; C. Instructions on foot self-care; D. Providing
structured education about foot self-care; E. Instructions
about foot self-management; F. Ensuring routine wearing
of appropriate footwear; G. Treatment of risk factors or
pre-ulcerative signs on the foot; H. Surgical interven-
tions; I. Foot-related exercises and weight-bearing activ-
ity; J. Integrated foot care. Figure 2 incorporates all 15
recommendations in a one-page Australian clinical path-
way to guide evidence-based prevention of DFU. Finally,
a glossary of terms used in the guideline which aligned
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Outcome for Prevention Guideline

DFA Guideline Development Process
1. Defining the scope >
\4
2. ldentifying potential source
guidelines >
v
3. Assessing the suitability of
source guidelines
v
4. Assessing & deciding source
guideline to adopt, adapt or >
exclude
\ 4
5. Drafting new
recommendations & >
rationale
v
6. Collating new
recommendations & >
rationale
\ 4
7. Developing clinical
pathway(s) to aide >
implementation
v
8. Consultation and
endorsement of the final >
guidelines
Fig. 1 Application of the DFD guideline Adapting Process to the Prevention Guideline

Prevention of foot ulceration in
people with diabetes

v

IWGDF 2019 clinical guidelines
identified and deemed suitable
as source guidelines

v

16 IWGDF prevention
recommendations screened
with ADAPTE - 8 adopted

8 recommendations went to full
Evidence to Decision
assessment - 1 excluded, 1
adopted, 6 adapted to the
Australian context

v

Conducted between all group
members, inclusive of consumer
representatives

v

Conducted between all group
members, inclusive of consumer
representatives

v

Prevention clinical pathway
developed

v

Final consultation completed
and prevention guideline
endorsed
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Table 1 Summary of screening ratings for acceptability and applicability in the Australian context for all IWGDF prevention
recommendations (ADAPTE ratings)

Recommendation Acceptability Applicability Full assessment Comments
1 2 3 4 7
1 ? + + + + + + Yes Assess quality of evidence
2 ? + + + + + + Yes Assess quality of evidence
3 + + + + + + + No
4 + + + + + + + No
5 + + + + + + + No
7 + + + + + + + No
8 + + + + + + + No
9 + + + + + + + No
10 + + + + + + + No
11 + ? ? + + + + Yes Assess strength of recommendation and compatibility with culture &
values, applicability to patient context
12 ? + ? + + ? + Yes Assess quality of evidence & compatibility with culture & values,
13 + + + + + + No
14 ? ? ? + + + + Yes Assess quality of evidence, strength of recommendation &
compatibility with culture & values
15 i - b ? i i +
16 + ? + + + + + Yes Assess strength of recommendation
Total 12 12 12 14 13 14 15 8
75%  75% 75% | 88% 81% 88%  94% 50%

Note: +, yes item is met; —, no item is not met; ?, unsure if item is met

with the IWGDF Guideline can be found at the end of
this article.

Nineteen responses (13 individuals and six organisa-
tions) to the public consultation survey were received,
with 18 completing the survey in its entirety. The col-
lated public consultation responses are displayed in
Table 4. No respondents (0%) disagreed with the state-
ments that there was a need for a new prevention guide-
line, the methodology used for these guidelines was
appropriate, the recommendations were clear, when ap-
plied the recommendations should produce more bene-
fits than harms, and they would be comfortable if people
with DFU received these recommendations. In imple-
menting the prevention guideline, some respondents
agreed that to apply the recommendations this may pose
challenges around the need for reorganisation of services
(50%), technical application (44%) and expense (22%). A
large proportion of respondents (83%) agreed the guide-
lines are likely to be acceptable to people living with
DFU. Overall, 78% of the respondents agreed (with none
disagreeing) that the guideline should be approved as
the new Australian prevention guideline. No respon-
dents (0%) disagreed with the statements that the guide-
line would be supported by the majority of their
colleagues and would encourage its use in practice. All
de-identified feedback comments received during public
consultation and the panel’s responses to each comment
were collated and posted on the Diabetes Feet Australia
website.

Based on the collated public consultation feedback, the
guideline was revised, approved by the panel and Austra-
lian DFD Guidelines working group, and endorsed as
the new Australian guideline on prevention of foot

ulceration by ten peak national bodies including the
Australian Podiatry Association, Wounds Australia, Aus-
tralian and New Zealand Society for Vascular Surgery,
Australasian Society for Infectious Diseases, Australian
Orthotic Prosthetic Association, Pedorthic Association
of Australia, Australian Advanced Practicing Podiatrists
- High Risk Foot Group, Australian Aboriginal and
Torres Strait Islander Diabetes-related Foot Complica-
tions Program, Australian Diabetes Society, and Diabetes
Feet Australia.

Recommendations
A. IDENTIFYING THE AT-RISK FOOT

The IWGDF risk stratification system referred to
throughout is detailed in Table 5.

Q1. In people with diabetes, is structured annual
screening for risk factors of foot ulceration, com-
pared with less frequent or unstructured screening,
effective for preventing a first-ever or recurrent
DFU?

Recommendation 1
Examine a person with diabetes at very low risk of foot
ulceration (IWGDF risk 0) annually for signs or symp-
toms of loss of protective sensation and peripheral artery
disease, to determine if they are at increased risk for foot
ulceration. (GRADE strength of recommendation:
Strong; Quality of evidence: Low).

Decision: Adapt.
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Table 2 Summary of final panel judgements compared with IWGDF judgements for all IWGDF prevention recommendations

No. Problem Desirable Undesirable Quality of Values Balance of Acceptability Applicability/ Decision Comment
effects effects evidence effects feasibility
1 + + + - ? + + + Adapt Adapted QoE
Yes Moderate  Trivial Low Probably no Favours the Yes Yes
important  intervention
uncertainty
2+ + + - ? + + + Adapt Adapted QoE
Yes Moderate  Trivial Low Probably no Favours the Yes Yes

important  intervention
uncertainty
3 = = = = = = = = Adopt Adopted in ADAPTE
screening
4 = = = = = = = = Adopt Adopted in ADAPTE
screening
5 = = = = = = = = Adopt Adopted in ADAPTE
screening
6 + + - + + ? ? - Adapt Adapted wording to
Yes Moderate  Moderate Moderate  Possibly Probably Probably yes  No reflect that the
important  favours the technology is not
uncertainty  intervention yet available in
Australia
7 = = = = = = = = Adopt Adopted in ADAPTE
screening
8 = = = = = = = = Adopt Adopted in ADAPTE
screening
9 = = = = = = = = Adopt Adopted in ADAPTE
screening
10 = = = = = = = = Adopt Adopted in ADAPTE
screening
11+ + + + + + + + Adapt Adapted wording to
Yes Moderate  Small Low Probably no Probably Varies Varies retain meaning, but

important  favours the improve clarity
uncertainty  intervention

12 + + + + + + + + Adapt Adapted wording to
Yes Moderate Moderate Low Probably no Probably Probably yes  Probably yes retain meaning, but
important  favours the improve clarity
uncertainty  intervention
13 = = = = = = = = Adopt Adopted in ADAPTE
screening
14 + - + - + - + + Exclude  Excluded due to
Yes Don't Trivial Very low  No Does not Probably yes  Yes low-quality
know important  favour either supporting evidence
uncertainty  the
intervention
or comparison
15 + + ? + + ? + + Adapt Adapted
Yes Small Small Low Probably no Probably Probably yes  Probably yes intervention
important  favours the
uncertainty  intervention
16 + + + + + + + + Adopt Adopted in EtD
Yes Large Small Low Probably no Probably Yes Probably yes assessment

important  favours the
uncertainty  intervention

Note: +, panel agreed with original IWGDF judgement; -, panel disagreed with original IWGDF judgement; ?, panel unsure if agreed with original INGDF
judgement due to lack of IWGDF information on judgement; =, panel agreed with original IWGDF judgements during screening (see Table 1); QoE
Quality of evidence

Rationale IWGDF on the quality of evidence rating. Therefore, we
The panel decided to adapt this original IWGDF recom- downgraded the quality of evidence from high to low
mendation, based on having a differing judgement to the  (Table 2).
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Table 3 Summary of the original IWGDF recommendation compared with the new Australian guideline recommendations for
prevention

No. Original IWGDF Recommendation

Decision No. New Australian Recommendation

1

Examine a person with diabetes at very low risk of foot
ulceration (IWGDF risk 0) annually for signs or symptoms of
loss of protective sensation and peripheral artery disease, to
determine if they are at increased risk for foot ulceration.
(GRADE recommendation: Strong; Quality of evidence: High)

Screen a person with diabetes at risk of foot ulceration (IWGDF
risk 1-3) for: a history of foot ulceration or lower-extremity
amputation; diagnosis of end-stage renal disease; presence or
progression of foot deformity; limited joint mobility; abundant
callus; and any pre-ulcerative sign on the foot. Repeat this
screening once every 6-12 months for those classified as IWGDF
risk 1, once every 3-6 months for IWGDF risk 2, and once every
1-3 months for IWGDF risk 3. (Strong; High)

Instruct a person with diabetes who is at risk of foot ulceration
(IWGDF risk 1-3) to protect their feet by not walking barefoot,
in socks without shoes, or in thin-soled slippers, whether
indoors or outdoors. (Strong; Low)

Instruct, and after that encourage and remind, a person with
diabetes who is at risk of foot ulceration (IWGDF risk 1-3) to:
inspect daily the entire surface of both feet and the inside of
the shoes that will be worn; wash the feet daily (with careful
drying, particularly between the toes); use emollients to
lubricate dry skin; cut toe nails straight across; and, avoid using
chemical agents or plasters or any other technique to remove
callus or corns. (Strong; Low)

Provide structured education to a person with diabetes who is
at risk of foot ulceration (IWGDF risk 1-3) about appropriate
foot self-care for preventing a foot ulcer. (Strong; Low)

Consider instructing a person with diabetes who is at moderate
or high risk of foot ulceration (IWGDF risk 2-3) to self-monitor
foot skin temperatures once per day to identify any early signs
of foot inflammation and help prevent a first or recurrent plantar
foot ulcer. If the temperature difference is above-threshold
between similar regions in the two feet on two consecutive
days, instruct the patient to reduce ambulatory activity and
consult an adequately trained health care professional for further
diagnosis and treatment. (Weak; Moderate)

Instruct a person with diabetes who is at moderate risk for
foot ulceration (IWGDF risk 2) or who has healed from a non-
plantar foot ulcer (IWGDF risk 3) to wear therapeutic footwear
that accommodates the shape of the feet and that fits
properly, to reduce plantar pressure and help prevent a foot
ulcer. When a foot deformity or a pre-ulcerative sign is
present, consider prescribing custom-made footwear, custom-
made insoles, or toe orthoses. (Strong; Low)

Consider prescribing orthotic interventions, such as toe
silicone or (semi-)rigid orthotic devices, to help reduce
abundant callus in a person with diabetes who is at risk for
foot ulceration (IWGDF risk 1-3). (Weak; Low)

In a person with diabetes who has a healed plantar foot ulcer
(IWGDF risk 3), prescribe therapeutic footwear that has a
demonstrated plantar pressure relieving effect during walking,
to help prevent a recurrent plantar foot ulcer; furthermore,
encourage the patient to consistently wear this footwear.
(Strong; Moderate).

Adapt

Adapt

Adopt

Adopt

Adopt

Adapt

Adopt

Adopt

Adopt

1

7

8

9

Examine a person with diabetes at very low risk of foot
ulceration (IWGDF risk 0) annually for signs or symptoms of loss
of protective sensation and peripheral artery disease, to
determine if they are at increased risk for foot ulceration. (GRADE
strength of recommendation: Strong; Quality of evidence: Low)

Screen a person with diabetes at risk of foot ulceration (IWGDF
risk 1-3) for: a history of foot ulceration or lower-extremity
amputation; diagnosis of end-stage renal disease; presence or
progression of foot deformity; limited joint mobility; abundant
callus; and any pre-ulcerative sign on the foot. Repeat this
screening once every 6-12 months for those classified as
IWGDF risk 1, once every 3-6 months for IWGDF risk 2, and
once every 1-3 months for IWGDF risk 3. (Strong; Low)

As stated in original IWGDF recommendation

As stated in original IWGDF recommendation

As stated in original IWGDF recommendation

Consider instructing a person with diabetes who is at
moderate or high risk of foot ulceration (IWGDF risk 2-3) to
self-monitor foot skin temperatures once per day to identify
any early signs of foot inflammation and help prevent a first or
recurrent plantar foot ulcer. The implementation of this
recommendation is contingent on validated, user-friendly and
affordable systems becoming approved and available in
Australia. If the temperature difference is above-threshold
between similar regions in the two feet on two consecutive
days, instruct the patient to reduce ambulatory activity and
consult an adequately trained health care professional for
further diagnosis and treatment. (Weak; Moderate)

As stated in original IWGDF recommendation, except
‘therapeutic footwear’ has been replaced with ‘medical grade
footwear' and ‘custom-made insoles’ has been replaced with
‘custom-made foot orthoses’, so that the terminology was
applicable to the Australian context.

Instruct a person with diabetes who is at moderate risk for
foot ulceration (IWGDF risk 2) or who has healed from a non-
plantar foot ulcer (IWGDF risk 3) to wear medical grade
footwear that accommodates the shape of the feet and that
fits properly, to reduce plantar pressure and help prevent a
foot ulcer. When a foot deformity or a pre-ulcerative sign is
present, consider prescribing custom-made footwear, custom-
made foot orthoses, or toe orthoses. (Strong; Low)

As stated in original IWGDF recommendation

As stated in original IWGDF recommendation, except ‘therapeutic
footwear’ has been replaced with ‘medical grade footwear’, so that
the terminology was applicable to the Australian context.

In a person with diabetes who has a healed plantar foot ulcer
(IWGDF risk 3), prescribe medical grade footwear that has a
demonstrated plantar pressure relieving effect during walking,
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Table 3 Summary of the original IWGDF recommendation compared with the new Australian guideline recommendations for

prevention (Continued)

No. Original IWGDF Recommendation

Decision No. New Australian Recommendation

to help prevent a recurrent plantar foot ulcer; furthermore,
encourage the patient to consistently wear this footwear.
(Strong; Moderate).

10 Treat any pre-ulcerative sign or abundant callus on the foot, Adopt 10 As stated in original IWGDF recommendation
ingrown toe nail, and fungal infection on the foot, to help
prevent a foot ulcer in a person with diabetes who is at risk of
foot ulceration (IWGDF risk 1-3). (Strong; Low)

11 In a person with diabetes and abundant callus or an ulcer on  Adapt 11 In a person with diabetes and abundant callus consider digital
the apex or distal part of a non-rigid hammertoe that has flexor tendon tenotomy for preventing a first foot ulcer. Where
failed to heal with non-surgical treatment, consider digital there is an ulcer on the apex or distal part of a non-rigid
flexor tendon tenotomy for preventing a first foot ulcer or hammertoe that has failed to heal with evidence-based non-
recurrent foot ulcer once the active ulcer has healed (Weak; surgical treatment, consider this procedure to help prevent
Low). future ulcer recurrence. (Weak; Low)

12 In a person with diabetes and a plantar forefoot ulcer that has Adapt 12 In a person with diabetes and a plantar forefoot ulcer that has
failed to heal with non-surgical treatment, consider Achilles failed to heal with evidence-based non-surgical treatment,
tendon lengthening, single or pan metatarsal head resection, consider Achilles tendon lengthening, single or pan metatarsal
metatarsophalangeal joint arthroplasty or osteotomy, to help head resection, metatarsophalangeal joint arthroplasty or
prevent a recurrent plantar forefoot ulcer once the active ulcer osteotomy, to help prevent future ulcer recurrence. (Weak;
has healed. (Weak; Low) Low)

13 We suggest not to use a nerve decompression procedure, in - Adopt 13 As stated in original IWGDF recommendation
preference to accepted standards of good quality care, to help
prevent a foot ulcer in a person with diabetes who is at
moderate or high risk of foot ulceration (IWGDF risk 2-3) and
who is experiencing neuropathic pain. (Weak; Low)

14 Consider advising a person with diabetes who is at low or Exclude - Recommendation excluded from the Australian guideline
moderate risk for foot ulceration (IWGDF risk 1 or 2) to
perform foot and mobility-related exercises with the aim of
reducing risk factors of ulceration, that is, decreasing peak
pressure and increasing foot and ankle range of motion, and
with the aim of improving neuropathy symptoms. (Weak;

Moderate)

15 Consider communicating to a person with diabetes who is at ~ Adapt 14 Consider communicating to a person with diabetes who is at
low or moderate risk for foot ulceration (IWGDF risk 1 or 2) risk of foot ulceration (IWGDF risk 1-3) that any increase in
that a moderate increase in the level of walking-related weight-bearing activity should be gradual, ensuring
weight-bearing activity (ie, an extra 1.000 steps/day) is likely to appropriate footwear and/or prescribed offloading device(s)
be safe. Advise this person to wear appropriate footwear are worn, and that the skin is frequently monitored for pre-
when undertaking weight-bearing activities, and to frequently ulcerative signs or injury. (Weak; Low)
monitor the skin for pre-ulcerative signs or breakdown. (Weak;

Low)
16  Provide integrated foot care for a person with diabetes who is  Adopt 15 As stated in original IWGDF recommendation

at high risk of foot ulceration (IWGDF risk 3) to help prevent a
recurrent foot ulcer. This integrated foot care includes
professional foot care, adequate footwear and structured
education about self-care. Repeat this foot care or re-evaluate
the need for it once every one to three months, as necessary.
(Strong; Low)

Note: Underlined wording indicates the specific adaptations to the original IWGDF recommendation

Summary of justification to adapt

Although the panel agreed with the IWGDF that the
strength of this recommendation is strong, we disagreed
that the quality of evidence supporting this is high [8].
The reason for our divergent judgement is that in our
assessment while evidence exists supporting loss of pro-
tective sensation and PAD as risk factors for foot ulcer-
ation [16], no direct evidence, or a very low quality of
supporting evidence, was available affirming the degree
to which screening for these risk factors translates into
prevention of DFU [8]. Furthermore, in our expert

opinion, there are several scenarios whereby detection of
ulcer risk upon screening might not result in DFU pre-
vention, such as non-adherence to ulcer prevention
strategies or deterioration in ulcer risk status between
screenings. The panel therefore deemed that further re-
search is required before a quality of evidence rating
above low can be considered for this recommendation.
Otherwise, on all other EtD criteria judgements that
led to the strength of recommendation rating, the panel
were closely aligned with the IWGDEF. There was strong
agreement that identification of foot ulcer risk was, on



Kaminski et al. Journal of Foot and Ankle Research (2022) 15:53

Page 10 of 33

-

Neither present Either present

o

Also examine for:
Foot ulcer history, amputation history, ESRD, foot deformity,
limited joint mobility, abundant callus + pre-ulcerative signs

Categorise risk according to IWGDF System*:
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(IWGDF risk 1)~ (IWGDF risk 2) (IWGDF risk 3)A
Re-examine every Re-examine every Re-examine every
12 months 6-12 months 1-3 months

Ulcer Risk
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No LOPS + No PAD
LOPS OR PAD

LOPS + PAD OR
LOPS + Foot deformity OR
PAD + Foot deformity

Very low risk (IWGDF risk 0)

Low risk (WGDF risk 1)
Moderate risk (IWGDF risk 2)

PERSON WITH DIABETES AT-RISK OF FOOT ULCERATION

SCREENING EDUCATION TREATMENTS
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DARK BLUE BOX: Prevention categories
LIGHT BLUE BOX: IWGDF risk stratification
GREEN BOX: Prevention recommendations
RED BOX: for prevention

TWGDF = Interational Working Group on the Diabalc Foot, LOPS = Loss of protectve sensation; PAD = Perpheral artery
discase: ESRD = End-stage renal disease

Adapted from: Bus SA, Lavery LA, Monteiro-Soares M, Rasmussen A, Raspovic A, Sacco ICN, et al. Guidelines on the
prevention of foot uicers in persons wih dlabetes (IWGDF 2019 update). Diabetes Metab Res Rev. 2020;36(Suppl
1):03269. Pp 3

foot ulceration for full details

“Contingent on device approval and availability in Australia
“Please refer to the Australian guideline on prevention of

NOT using a nerve decompression
procedure for ulcer prevention or
neuropathic pain

N

Fig. 2 Australian clinical pathway to guide evidence-based prevention of foot ulcers in people at-risk of diabetes-related foot ulcerationt

face value and in our expert opinion, highly important
for appropriate and targeted DFU preventative treatment
and most probably offered at least moderate additional
desirable effects (benefit) compared with not examining
for foot ulcer risk. The panel, including consumer repre-
sentatives, acknowledged that fast and effective ap-
proaches to identifying DFU risk were also of great value
to persons with diabetes, and essential to receiving the
right support and care. Conversely, undesirable effects
from the possibility of the individual sustaining harm
from screening was considered very unlikely, or trivial at
best compared to not screening, given its non-invasive,
inexpensive, and fast administration. Thus, the balance
of effects favoured screening for increased risk compared
to not screening, based on the difference between at
least moderate likely desirable effects and trivial likely
undesirable effects.

The panel also agreed that costs on a societal level,
for example, across large publicly funded health ser-
vices, may be a challenge to address. Arguably, the
monetary costs of screening, however, are probably
significantly outweighed by its benefits, although em-
pirical data to inform this debate is not currently
available. Optimal time periods for re-screening also
need to be determined when considering costs versus
benefits. The panel agreed that yearly screenings were
likely to be acceptable and feasible for most people
with diabetes at very low risk of DFU. Thus, overall,
we agree with the IWGDF that the strength of the
recommendation is strong, based on a clear balance
of effects, acceptability and feasibility for screening
for increased risk compared to not screening.

B. REGULARLY INSPECTING AND EXAMINING
THE AT-RISK FOOT

The IWGDF risk stratification system referred to
throughout is detailed in Table 5.

Q2. In people with diabetes at risk for foot ulcer-
ation, what are the risk factors that should be
screened for, for preventing a first-ever or recurrent
DFU?

Recommendation 2
Screen a person with diabetes at risk of foot ulceration
(IWGDF risk 1-3) for: a history of foot ulceration or
lower-extremity amputation; diagnosis of end-stage renal
disease; presence or progression of foot deformity; lim-
ited joint mobility; abundant callus; and any pre-
ulcerative sign on the foot. Repeat this screening once
every 6—12 months for those classified as IWGDF risk 1,
once every 3—-6 months for IWGDF risk 2, and once
every 1-3 months for IWGDF risk 3. (Strong; Low).
Decision: Adapt.

Rationale

The panel decided to adapt this recommendation as we
had differing judgements for the quality of evidence rat-
ing. Therefore, we downgraded the quality of evidence
rating from high to low (Table 2).

Summary of justification to adapt
As for recommendation 1, the panel agreed with the
IWGDF that the strength of recommendation 2 is also
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No. Item n Strongly Agree Neither Disagree Strongly
Agree Agree Disagree
or Disagree

Background

1 You are involved with the care of patients for whom this draft 19 12 4(21.0%) 3 (15.8%) 0 0
Australian prevention guideline is relevant. (63.2%)

2 Thereis a need for a new Australian prevention guideline in this population. 19 9(474%) 9 (474%) 1 (52%) 0 0

3 The rationale for developing a new Australian prevention guideline 19 12 6 (31.6%) 1 (52%) 0 0
on this topic is clear in this draft guideline. (63.2%)
Methodology

4 I agree with the overall methodology used to develop this draft 19 7(368%) 10 2 (10.5%) 0 0
Australian prevention guideline. (52.6%)

5 The search strategy used to identify international guidelines on which 19 7(368%) 10 2 (10.5%) 0 0
this draft Australian prevention guideline was based is relevant and complete (52.6%)

6  The methods used to determine the suitability of identified 19 8(42.1%) 8(421%) 3 (15.8%) 0 0
international source guidelines upon which this draft Australian
prevention guideline were based were robust.

7 | agree with the methods used within this draft Australian prevention 19 6 (31.6%) 11 2 (10.5%) 0 0
guideline to interpret the available evidence on this topic. (57.9%)

8  The methods used to decide which recommendations to adopt, 19 5(263%) 12 2 (10.2%) 0 0
adapt or exclude for the Australian context were objective and transparent. (63.2%)
Recommendations

9  The recommendations in this draft Australian prevention guideline are clear. 18 7(389%) 10 1 (5.6%) 0 0

(55.6%)

10 | agree with the recommendations in this draft Australian prevention 18 3(16.7%) 13 1 (5.6%) 1 (5.6%) 0
guideline as stated. (68.4%)

11 The recommendations are suitable for people living with 18 4(222%) 13 1 (5.6%) 0 0
diabetes-related foot disease. (68.4%)

12 The recommendations are too rigid to apply for people living 18 1 (5.6%) 1(56%) 4 (22.2%) 11 1 (5.6%)
with diabetes-related foot disease. (61.1%)

13 The recommendations reflect a more effective approach to 18 2(11.1%) 7 (389%) 8 (44.4%) 1 (5.6%) 0
improving patient outcomes than is current practice.

14 When applied, the recommendations should produce more benefits 18 8 (444%) 9 (50.0%) 1 (5.6%) 0 0
than harms for people living with diabetes-related foot disease.

15 When applied, the recommendations should result in better use 18 6 (33.3%) 5(278%) 6 (33.3%) 1 (5.6%) 0
of resources than current practice allows.

16 | would feel comfortable if people living with diabetes-related foot disease 18 7(389%) 9 (50.0%) 2 (11.1%) 0 0
received the care recommended in this draft Australian prevention guideline.
Implementation of recommendations

17 To apply the draft Australian prevention guideline may 18 3(16.7%) 6(33.3%) 7 (38.9%) 2(11.1%) 0
require reorganisation of services/care.

18  To apply the draft Australian prevention guideline may be technically 18 0 8 (44.4%) 7 (38.9%) 2(1.1%) 1 (5.6%)
challenging.

19 The draft Australian prevention guideline may be too expensive to apply. 18 2(11.1%) 2 (11.1%) 7 (38.9%) 7 (389%) O

20  The draft Australian prevention guideline presents options that will likely 18 3(16.7%) 12 1 (5.6%) 2(11.1%) 0
be acceptable to people living with diabetes-related foot disease. (66.7%)
Final thoughts

21 This draft guideline should be approved as the new Australian prevention 18 6 (33.3%) 8 (444%) 4 (22.2%) 0 0
guideline.

22 This draft Australian prevention guideline would be supported 18 7 (389%) 8 (444%) 3 (16.7%) 0 0
by the majority of my colleagues.

23 If this draft guideline was to be approved as the new Australian 18 8 (444%) 8 (444%) 2 (11.1%) 0 0

prevention guideline, I would use or encourage their use in practice.
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Table 5 The IWGDF Risk Stratification System*
Risk Category Ulcer Risk Characteristics
0 Very low No LOPS + No PAD
1 Low LOPS OR PAD
2 Moderate LOPS + PAD OR
LOPS + Foot deformity OR
PAD + Foot deformity
3 High LOPS OR PAD AND one or more of the following:

- history of a foot ulcer
- a lower-extremity amputation (minor or major)
- end-stage renal disease

Note: IWGDF International Working Group on the Diabetic Foot, LOPS Loss of protective sensation, PAD Peripheral artery disease
*Adapted from: Bus SA, Lavery LA, Monteiro-Soares M, Rasmussen A, Raspovic A, Sacco ICN, et al. Guidelines on the prevention of foot ulcers in persons with
diabetes (IWGDF 2019 update). Diabetes Metab Res Rev. 2020;36(Suppl 1):e3269. Pp 3

strong, however disagreed that the quality of evidence is
high with similar justification [8]. While the key factors
which are predictive of re-ulceration have a high quality
of supporting evidence [1, 16, 17, 37], the degree to
which screening for these factors is effective for preven-
tion of DFU, and the optimal intervals for screening,
have no evidence to our knowledge, or a very low quality
of supporting evidence. The panel therefore also deemed
that further research is required before a collective qual-
ity of evidence rating above low can be considered for
this recommendation as well.

Otherwise, again the panel agreed with all other EtD
criteria judgements that led to a strong strength of rec-
ommendation, including supporting the judgement that
timely and targeted screening of people at risk of DFU,
for the aforementioned risk factors, is pertinent for good
care and offered at least a moderate additional desirable
effect compared to not screening. It makes good intui-
tive sense that more frequent screening may result in
early identification of risk factors, earlier intervention
and, based on expert opinion, better prognosis in people
who are already at risk. We agree that customised pre-
ventative treatment following screening is likely to out-
weigh possible harms, if treatment is provided by a
suitably trained health care professional following
evidence-based practice. The panel note that such
screening may be anxiety provoking for some people,
however agreed that it conversely offers additional op-
portunity for education and psychological support that
individuals may value in addressing fears around devel-
oping a DFU and thus trivial undesirable effects. There-
fore, similarly to recommendation 1, the balance of
effects favoured screening for these risk factors com-
pared with not screening, and screening was deemed
acceptable, inexpensive, and thus feasible to most indi-
viduals. Although, costs at a societal level may be chal-
lenging to assess with the available evidence. Optimal
time periods for re-screening also need to be determined
when considering costs versus benefits. Taken together,
the panel agrees that the strength of recommendation is

strong for foot screening according to recommendations
1 and 2.

Considerations for the Australian context:
recommendations 1 and 2

We have summarised suggestions for health profes-
sionals to consider for implementing screening in Table 6
(for recommendation 1) and Table 7 (for recommenda-
tion 2), and otherwise we refer readers to the IWGDF
Prevention Guidelines [8] for full details on screening
considerations (pp. 3-5). It is the panel’s view that these
screening tests and protocols are already widely used in
current practice and there are few additional consider-
ations for translation into the Australian context. Given
the geographical size and diversity of Australia, and the
sometimes limited availability of health services or ser-
vices with sufficient training (see glossary for definition),
some individuals may not be able to access timely
screening as recommended. For example, Aboriginal and
Torres Strait Islander populations in rural and remote
areas of Australia may not be able to access such screen-
ing routinely due to a lack of services or factors such as
seasonal movement. Of note, screening should be per-
formed by an adequately trained heath care professional
(such as a general practitioner, podiatrist, diabetes edu-
cator), which may add an additional barrier to its avail-
ability. However, the panel considers that to adequately
train health professionals to competently perform foot
risk screening is not a complex activity and there are a
number of training programs or tools available to ad-
dress this activity (such as the Indigenous Diabetic Foot
Program [49] and the Foot Forward Train the Trainer
Program [50]). Care should be taken to monitor a per-
son’s risk status over time and adjust the screening
interval according to any changes in risk status (see
Table 5). For example, risk status would be increased if
foot complications occurred. Therefore, due to potential
limited access, movement (e.g. cultural practices),
greater severity of diabetes, and greater risk of complica-
tions of some Aboriginal and Torres Strait Islander
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Table 6 Summary of IWGDF screening suggestions for Recommendation 1*

Foot screening:

« Aims to identify those at risk of DFU.

« Should specifically include screening for LOPS caused by peripheral neuropathy and for signs or symptoms of PAD.
« Should be performed by an adequately trained health care professional (see glossary for definition) who is also aware of the evidence on screening
validity and is competent to undertake further assessment / intervention and/or referral to a suitably trained health care practitioner to ensure

individuals receive suitable care.
- The examination should include (but is not limited to):

- screening for LOPS with a 10-g Semmes Weinstein monofilament [26], or if unavailable, use of the Ipswich Touch Test [38] and screening of
vibratory sensation with a tuning fork or biothesiometer/neurothesiometer, if the monofilament testing is negative;

- screening for PAD as per the IWGDF Guidelines on PAD [39] and/or the Australian DFD Guidelines on PAD [40] by taking a cardiovascular history,
palpating for foot pulses, obtaining pedal Doppler arterial waveforms and blood pressure measurements;

- although evidence for a screening interval is non-existent, we recommend an annual screening for a person with diabetes in whom LOPS or

PAD have not yet been identified;

- further assessment / intervention and/or referral for follow-up if any areas of concern are identified.

Note: DFD Diabetes-related foot disease, DFU Diabetes-related foot ulceration, IWGDF International Working Group on the Diabetic Foot, LOPS Loss of protective

sensation, PAD Peripheral artery disease

*Adapted from: Bus SA, Lavery LA, Monteiro-Soares M, Rasmussen A, Raspovic A, Sacco ICN, et al. Guidelines on the prevention of foot ulcers in persons with diabetes

(IWGDF 2019 update). Diabetes Metab Res Rev. 2020;36(Suppl 1):€3269. Pp 4-5

people, health professionals may also consider opportun-
istic screening and/or more frequent screening (e.g.
every 6 months).

C. INSTRUCTIONS ON FOOT SELF-CARE

‘Foot self-care’ and ‘foot self-management’ (see gloss-
ary for definitions) are two closely related interventions
that both aim to reduce the risk of DFU and its associ-
ated complications. Foot self-care interventions (e.g. foot
inspection, using emollients to lubricate dry skin, foot-
wear inspection, etc) can be performed independently by
the patient at home, whereas foot self-management in-
volves more advanced assistive interventions, such as
home monitoring systems (e.g. foot skin temperatures),
lifestyle interventions, and telehealth [8, 51, 52]. The up-
take of education and tasks relevant to foot self-care and
foot self-management will be dependent on the individ-
ual’s unique physical and psychosocial circumstances
and capacity to meet their particular requirements.
Therefore, patients are encouraged to seek further

support, or supports be arranged with the appropriate
consents, if a patient is unable to perform these tasks
themselves.

Q3. In people with diabetes at risk for foot ulcer-
ation, is foot self-care compared to no self-care,
effective for preventing a first-ever or recurrent DFU?

Recommendation 3

Instruct a person with diabetes who is at risk of foot ulcer-

ation (IWGDF risk 1-3) to protect their feet by not walk-

ing barefoot, in socks without shoes, or in thin-soled

slippers, whether indoors or outdoors. (Strong; Low).
Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its applicability in the Australian context (Table 2).

Table 7 Summary of IWGDF screening suggestions for Recommendation 2*

When a person with diabetes is identified as being at-risk of foot ulceration (i.e. IWGDF risk 1 to 3):

+ More extensive and more frequent foot examination is needed, as the ulcer risk is higher.

- The examination should include (but is not limited to):

- taking a detailed history of foot ulceration, lower-extremity amputation, and determining a diagnosis of end-stage renal disease;
- physical examination of the foot for presence of deformities or progression thereof; abundant callus and pre-ulcerative signs, such as blisters,

fissures and haemorrhage; and limited joint mobility;

- history of other factors (suggested based more on expert opinion), including social isolation, poor access to health care, financial constraints, foot pain (with

walking or at rest), and numbness or claudication;

- examining the presence of ill-fitting, inadequate, or lack of footwear, abnormal skin colour, temperature or oedema; poor foot hygiene (e.g.
improperly cut toenails, unwashed feet, superficial fungal infection, or unclean socks), physical limitations that may hinder foot self-care (e.g.

visual acuity, obesity); and foot care knowledge are also suggested;

« Any foot ulcer identified during screening should be treated according to the principles outlined in the suite of IWGDF Guidelines [26, 39, 41-44] and/or

the Australian DFD Guidelines [40, 45-48].

Note: DFD Diabetes-related foot disease, IWGDF International Working Group on the Diabetic Foot
“Adapted from: Bus SA, Lavery LA, Monteiro-Soares M, Rasmussen A, Raspovic A, Sacco ICN, et al. Guidelines on the prevention of foot ulcers in persons with diabetes

(IWGDF 2019 update). Diabetes Metab Res Rev. 2020;36(Suppl 1):e3269. Pp 4-5
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Summary of justification to adopt

The panel agreed with the IWGDF that there is low-
quality supporting evidence for this recommendation.
However, given that walking unprotected could be harm-
ful and result in foot ulceration or external/mechanical
trauma to the foot [8, 26, 53, 54], there was strong agree-
ment with the IWGDF that education pertaining to the
protection of the feet is a highly important DFU preven-
tion strategy [8]. While some patients may prefer not to
adhere to this recommendation, particularly when inside
the home, the panel suggests that the benefits outweigh
any potential harms or burden to the patient. On all other
points of assessment for recommendation 3, the panel
were closely aligned to the rationale of the IWGDEF. The
panel, including consumer representatives, agreed that
education in how to protect the feet is likely to be accept-
able and feasible for most people with diabetes.

Protecting the feet from high mechanical stress and
external physical trauma is essential for reducing the risk
of ulceration in a person with diabetes at risk of foot ul-
ceration [8, 55]. This is also an important consideration
in the Australian context; walking barefoot (e.g. on the
beach) or with open type footwear is common, particu-
larly in parts of Australia with hot climates. While this
recommendation focuses on the protection of the feet
both indoors or outdoors by not walking barefoot, in
socks without shoes, or in thin-soled slippers, the panel
agreed with the IWGDF that the use of any open type
footwear increases the risk for direct damage to the skin
by a foreign object [8, 55], but may also increase the risk
of sunburn to the feet in the Australian context. While
there is little empirical evidence to support the avoid-
ance of open type of footwear in reducing the risk of ul-
ceration, the panel suggests that closed-toe footwear is
recommended as it protects the feet from mechanical
impact, as well as reduces the risk of trauma and the col-
lection of foreign objects. In exceptional circumstances
(e.g. if the patient refuses to wear closed-toe footwear),
sandals that can be properly fastened and have plantar
pressure offloading ability that has been verified in each
individual case, may be considered in preference to the
patient walking barefoot, in socks, or in slip-on footwear.
Although there is no evidence to support that wearing
socks when in footwear reduces friction/shearing forces,
based on expert opinion, the panel recommends that
socks should be worn as this may reduce the risk of blis-
tering, rubbing, or ulceration [55]. In addition, wearing
clean socks when in shoes may also reduce the incidence
of skin and nail infections (e.g. fungal infections) [56].

Recommendation 4

Instruct, and after that encourage and remind, a person
with diabetes who is at risk of foot ulceration (IWGDF
risk 1-3) to: inspect daily the entire surface of both feet
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and the inside of the shoes that will be worn; wash the
feet daily (with careful drying, particularly between the
toes); use emollients to lubricate dry skin; cut toe nails
straight across; and, avoid using chemical agents or plas-
ters or any other technique to remove callus or corns.
(Strong; Low).

Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its applicability in the Australian context (Table 2).

Summary of justification to adopt

The panel agreed with the IWGDF that although there
is low-quality supporting evidence for this recommenda-
tion, the strength of the recommendation should be con-
sidered ‘strong’ based on the balance of effects favouring
foot self-care for the prevention of a first-ever or recur-
rent DFU (by detecting early signs of DFU and contrib-
uting to basic foot hygiene) [8]. On all other points of
assessment for recommendation 4, the panel were
closely aligned to the rationale of the I'WGDF. The
panel, including consumer representatives, agreed that
education in performing good foot self-care practices is
likely to be acceptable and feasible for most people with
diabetes.

D. PROVIDING STRUCTURED EDUCATION
ABOUT FOOT SELF-CARE

Q4. In people with diabetes at risk of foot ulcer-
ation, is providing structured education about foot
specific self-care compared to not providing it, effect-
ive for preventing a first-ever or recurrent DFU?

Recommendation 5
Provide structured education to a person with diabetes
who is at risk of foot ulceration (IWGDF risk 1-3) about
appropriate foot self-care for preventing a foot ulcer.
(Strong; Low).

Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its applicability in the Australian context (Table 2).

Summary of justification to adopt

When considering the balance of effects favouring struc-
tured foot self-care education over no education for the
prevention of a first-ever or recurrent DFU, the panel
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were in agreement with the IWGDF that although there
is low-quality supporting evidence for this recommenda-
tion, the strength of the recommendation should be con-
sidered ‘strong’ [8]. Despite education potentially
resulting in a fear of complications for the patient, there
was strong agreement with the IWGDF that structured
education pertaining to: foot ulcers and their conse-
quences; positive foot self-care behaviours; wearing pro-
tective footwear; undergoing regular foot checks;
performing proper foot hygiene; and seeking professional
help in a timely manner when a foot problem is discov-
ered are all important DFU prevention strategies [8].
Providing structured education may also serve as a
forum for patients to clarify any questions or uncertain-
ties they have regarding their foot health management.
On all other points of assessment for recommendation
5, the panel were closely aligned to the rationale of the
IWGDEF. Given the potential consequences and clinical
sequelae of DFU, the panel and consumer representa-
tives agreed that receiving structured education aimed at
preventing DFU is likely to be acceptable and feasible
for most people with diabetes at risk of ulceration.

Considerations for the Australian context:
recommendations 3, 4 and 5

Structured education on foot self-care practises is an es-
sential component of foot ulcer prevention in an at-risk
person with diabetes [8]. Specific examples of patient
education include, but are not limited to, explaining the
need for daily inspection of all surfaces of the feet in-
cluding between the toes, ensuring the patient knows
when and how to contact the appropriate health profes-
sional if signs of inflammation or pre-ulcerative signs are
present or if there is a breach to the skin such as an
ulcer, and specific foot practices such as using emollients
to lubricate the skin (but not between the toes). Refer to
the IWGDF Practical Guidelines [26] for further details.
Furthermore, the education provided should be appro-
priate to the person’s culture, level of health literacy and
preferred learning style (e.g. visual, verbal, written,
illustrated).

From an Australian perspective, those living in geo-
graphically remote locations, where Aboriginal and
Torres Strait Islander people account for a higher pro-
portion of this population, may have limited availability
of health services and adequately trained health profes-
sionals to provide such education. Likewise, these indi-
viduals may also have infrequent access or limited ability
to attend for medical care to receive this foot care edu-
cation; all of which may act as potential barriers for
implementing these recommendations. However, na-
tional programs such as the ‘Foot Forward Train the
Trainer Program’ [50] may aid in developing widespread
competencies in foot screening, providing appropriate
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foot self-care education, and appropriate escalation of
clinical care.

Performing foot self-care practises is particularly im-
portant for those living in rural or remote areas of
Australia with hot climates; as this may precipitate per-
spiration and increased risk of blistering and/or ulcer-
ation. And similarly, for dry and dusty environments,
people may need to wash their feet more regularly and
check for any abrasions, sunburn, or injuries from for-
eign objects, particularly if people are wearing open type
footwear or walking barefoot.

The panel suggest that special considerations may
need to be made for the delivery of educational pro-
grams for those living in rural or remote areas of
Australia. Telehealth services may play an important role
in addressing this issue, however, further research into
its effectiveness is required [57]. Other examples of de-
livery may include high-risk foot service teams visiting
communities to facilitate education, drop-in foot clinics
or education through other multimedia platforms. In
both cases, equipment and resources would need to be
made available to health care services and patients,
which may not always be feasible. It is likely that some
services may be better resourced than others to support
such programs.

Health disparities between Aboriginal and Torres
Strait Islander peoples and non-Indigenous Australians
have been well documented [58—61]. Poorer health out-
comes for Aboriginal and Torres Strait Islander popula-
tions are in part due to a higher prevalence of chronic
diseases such as diabetes, but is further accentuated by
geographical isolation [62]. The panel suggest that struc-
tured education should be culturally appropriate and ad-
dress certain provisions for Aboriginal and Torres Strait
Islander peoples. To provide some context, Aboriginal
and Torres Strait Islander peoples do not just form one
group of people, but there are hundreds of discrete
groups; all with distinct languages, social structures, cul-
tural and social traditions, important sites and land-
marks, and passing on of traditions, beliefs and customs
with storytelling [62]. There should be thought and con-
sultation of whether face-to-face, individual or group ap-
proaches would be preferred, and whether educational
handouts are culturally appropriate. The inclusion of
Aboriginal and Torres Strait Islander artwork and/or
flags on educational material may assist in promoting
culturally sensitive education. The location of education
sessions should also be considered. For example, cultural
safety of presenting education “on Country” or in an
Aboriginal Community Controlled Organisation. Hold-
ing sessions outdoors may also be considered, weather
permitting [63].

While more Aboriginal and Torres Strait Islander peo-
ples are progressing through schooling (i.e. achieving
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national minimum standards for literacy and numeracy),
completing year 12, and enrolling in university [58],
there may still be reduced health literacy among some
Aboriginal and Torres Strait Islander communities.
Therefore, foot self-care education should not rely on
handouts alone. The panel agreed with the IWGDF that
structured education should also account for gender dif-
ferences and align with the patient’s health literacy and
personal circumstances [8]. There must also be consid-
eration of language barriers in consultation, especially
where English may be a second, third or fourth language.
In these situations, a professional interpreter should be
considered.

Health professionals are encouraged to have discus-
sions regarding whether there is regular sharing of
shoes and socks within the community. The panel
suggests that this should be avoided as to reduce
spreading of infections (e.g. fungal infections), and to
reduce risk of trauma to the feet related to poor shoe
fit or excessively worn footwear. Consideration must
be given to the financial cost of footwear, and where
possible, more affordable suggestions or recommenda-
tions should be made. The panel acknowledge that, in
some communities, perhaps many communities,
people wear shoes infrequently, or not at all, and this
may be for cultural reasons. We recommend health
professionals adhere to this prevention guideline
wherever possible but may also consider other non-
conventional treatment options (e.g. supportive
thongs). Health professionals should also have an un-
derstanding of Aboriginal and Torres Strait Islander
cultural practises (e.g. traditional dance will be per-
formed barefoot to be connected to the land). Per-
haps education and consultation with family on how
to apply dressings to any cuts or wounds on the sole
of the feet prior to cultural activities, and cleaning
and redressing any wounds afterwards may be
considered.

Most importantly, developing partnerships and en-
gaging with local Aboriginal and Torres Strait Islander
health care workers, Liaison Officers and/or community
members, such as family and Elders, may assist in pro-
moting these recommendations by determining the best
approach for providing education and to ensure it is cul-
turally sensitive. This may optimise understanding and
in turn the patient’s outcomes.

E. INSTRUCTIONS ABOUT FOOT SELE-
MANAGEMENT

Q5. In people with diabetes at risk for foot ulcer-
ation, is foot self-management compared with no
self-management, effective for preventing a first-ever
or recurrent DFU?
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Recommendation 6
Consider instructing a person with diabetes who is at
moderate or high risk of foot ulceration (IWGDF risk 2—
3) to self-monitor foot skin temperatures once per day
to identify any early signs of foot inflammation and help
prevent a first or recurrent plantar foot ulcer. The im-
plementation of this recommendation is contingent on
validated, user-friendly and affordable systems becoming
approved and available in Australia. If the temperature
difference is above-threshold between similar regions in
the two feet on two consecutive days, instruct the pa-
tient to reduce ambulatory activity and consult an ad-
equately trained health care professional for further
diagnosis and treatment. (Weak; Moderate).

Decision: Adapt.

Rationale

The panel adapted this recommendation by adding a
statement regarding the current lack of availability and
approval of this validated, user-friendly technology in
Australia (Table 2).

Summary of justification to adapt

The panel agreed with the IWGDF that the strength of
the recommendation is ‘weak’ and the quality of evi-
dence is ‘moderate’ based on the findings from four ran-
domised clinical trials [64—67] and a meta-analysis [52]
that support the value of home temperature monitoring
and offloading of ‘hot spots’ (i.e. localised areas of in-
flammation) for the prevention of DFU [8, 52]. The deci-
sion not to increase the quality of evidence and strength
of recommendation ratings was based on the existing tri-
als having small sample sizes and three of the four trials
were conducted in the United States (US); therefore,
generalisability outside of the US is unknown. A recent
meta-analysis suggested home foot temperature moni-
toring and reducing of physical activity in response to
hot spots halved the risk of foot ulcers in moderate or
high risk patients. The significance of findings were
however lost in some of the leave one out sensitivity
analyses [52].

The panel, including consumer and Aboriginal and
Torres Strait Islander representatives, had concerns re-
garding the acceptability and feasibility of foot
temperature monitoring in the Australian context. Cur-
rently, there are no validated, user-friendly, and afford-
able foot skin temperature monitoring devices that
have received Therapeutic Goods Administration
(TGA) approval in Australia. The TempTouch device
(Xilas Medical, San Antonio, TX) was used in all clin-
ical trials [64—67]. It is appropriately calibrated for skin
temperatures and is relatively affordable (~$150 USD).
Production of this device has however been discontin-
ued and no other validated, user-friendly devices are
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currently approved or available in Australia. Other in-
frared dermal thermometers can be purchased in
Australia but have not currently been validated for
home foot temperature monitoring. For example, Der-
maTemp (Exergen Corporation, Watertown, MA) is a
commonly used device in High-Risk Foot Services
(HRFS), however it is not designed for self-monitoring
and is significantly more expensive (>$1000 AUD). An-
other concern with handheld thermometers, like Temp-
Touch, is that the user has to hold the device at 6
different anatomical sites on the sole of each foot and
then record and interpret the temperatures at those
sites daily [64—67]. This requires substantial time com-
mitment from users and the flexibility to carry out this
task daily. At least two more user-friendly foot
temperature measuring mats have been designed and
are in use in the US [51]. Currently, these are not avail-
able in Australia and since they were not included in
the randomised trials, it is rather uncertain what effect
they may have on ulcer prevention. Hence, the imple-
mentation of this recommendation is contingent on
validated, user-friendly and affordable systems becom-
ing approved and available in Australia.

While the existing trials [64—67] demonstrated good
adherence, it is unclear whether the target Australian
population would be accepting of this strategy. To the
panel’s knowledge, there has been no evaluation of pa-
tient preferences or values for foot temperature monitor-
ing, however, if validated, user-friendly devices become
available, people may be willing to devote the extra time
to perform the assessment. It is important to note that
the existing trials [64—67] demonstrating good adher-
ence may have been affected by selection bias (i.e. partic-
ipants were likely to have been more motivated
individuals).

If it were possible to implement this recommendation
in Australia, it would be important to re-evaluate its ef-
fectiveness in the real-world setting. For this recommen-
dation to be successfully and equitably implemented in
Australia, substantial funding would be required, and as
this particular device would be unfamiliar to HRFS clini-
cians, training would also be necessary. There is also un-
certainty regarding the acceptability and use of this
device by Aboriginal and Torres Strait Islander peoples.
Therefore, further research and consultation with Abori-
ginal and Torres Strait Islander peoples and health pro-
fessionals would be needed before home foot
temperature monitoring could be recommended to this
population.

Despite the above concerns, the panel’s decision to in-
clude this recommendation in the Australian prevention
guideline was to ensure that clinicians had some guid-
ance for home temperature monitoring should suitable
devices be made available in the near future. The panel
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agreed that home temperature monitoring of the feet
could play an important role in the prevention of foot
ulceration, and also provide an opportunity for patients
to be actively involved in prevention. However, as vali-
dated, user-friendly technology is not yet approved or
available in Australia, clinicians should be mindful when
explaining this intervention and providing advice to their
patients.

Considerations for the Australian context

Foot self-management, which in this case includes moni-
toring of foot skin temperatures, is a more advanced as-
sistive intervention that requires a person to have ready
access to the ability to use an infrared dermal thermom-
eter and be in close communication with an adequately
trained health care professional [8]. At the time of writ-
ing this guideline, validated, user-friendly and affordable
foot skin temperature monitoring devices were not avail-
able in Australia. However, should it gain approval for
use by the TGA, we suggest the following should be
considered by health professionals who are considering
using this recommendation: (i) adequate training of
health care professionals so that they may educate pa-
tients on the use of skin temperature monitoring at
home; (ii) assessment of patient ability to perform foot
skin temperature monitoring at home (e.g. ability to
reach the feet, eyesight, cognition, home environment,
support networks, etc); (iii) ensuring that there is ad-
equate support for patients experiencing difficulties in
performing the skin temperature monitoring at home or
if they have concerns with the results; providing patients
with written information and contact details for the
health service and/or health professional would be bene-
ficial; (iv) adherence to measuring foot temperatures is
an important factor in its effectiveness [65], therefore,
this intervention may not suit all patient preferences and
lifestyles; (v) people without history of foot ulceration
may find daily skin temperature assessments an un-
necessary burden [8]; (vi) consideration of costs to the
health service and/or patients in procuring this device;
(vii) false-positives and false-negatives may unnecessarily
concern people and affect their confidence and trust in
their assessment results [8, 68, 69]; (viii) there is uncer-
tainty regarding the acceptability for use of this device
by the Australian population, including Aboriginal and
Torres Strait Islander peoples and those living in rural
and remote areas of Australia.

F. ENSURING ROUTINE WEARING OF
APPROPRIATE FOOTWEAR

Q6. In people with diabetes at risk for foot ulcer-
ation, is any one specific orthotic intervention, in-
cluding therapeutic footwear (e.g. shoes, insoles or
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orthoses) and walking aid, compared with no inter-
vention or another type of orthotic, effective for pre-
venting a first-ever or recurrent DFU?

Recommendation 7
Instruct a person with diabetes who is at moderate risk
for foot ulceration (IWGDF risk 2) or who has healed
from a non-plantar foot ulcer (IWGDF risk 3) to wear
medical grade footwear that accommodates the shape of
the feet and that fits properly, to reduce plantar pressure
and help prevent a foot ulcer. When a foot deformity or
a pre-ulcerative sign is present, consider prescribing
custom-made footwear, custom-made foot orthoses, or
toe orthoses. (Strong; Low).

Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation, the quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 2). The terms ‘therapeutic footwear’ and
‘custom-made insoles’ were replaced with ‘medical grade
footwear’ and ‘custom-made foot orthoses’, respectively
so that the terminology remained applicable to the Aus-
tralian context (i.e. would be easier to interpret for an
Australian audience) [55].

Summary of justification to adopt

The panel agreed with the IWGDF that while the quality
of evidence for this recommendation is low, the strength
of the recommendation is strong [8]. The panel agreed
that because people with diabetes at moderate to high
risk for DFU (IWGDF risk 2 to 3) have commonly lost
the capacity to accurately sense pain or pressure, their
ability to judge a tight fit of footwear which may cause
damaging tissue trauma, a key risk factor for the devel-
opment of DFU, is likely to be impaired. We therefore
concurred that people at moderate risk of DFU, or those
who have healed from a non-plantar DFU, should wear
footwear which protects and accommodates the shape of
their feet (including adequate length, width, and depth)
and focuses on plantar pressure reduction. Footwear
should be fitted by appropriately trained professionals,
who are able to safely and effectively assess the suitabil-
ity of a shoe to protect the feet across a whole range of
clinical presentations (i.e. mild to severe foot deformity,
various gait anomalies), and reduce plantar pressure.
Custom-made footwear, custom-made foot orthoses, or
toe orthoses should be considered when required to ac-
commodate foot deformity and to help reduce pressure
on pre-ulcerative sites or areas prone to tissue trauma.
The likelihood of undesirable effects is low; however, the
panel acknowledge a degree of wearing in and
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adjustment is quite often required in the initial period.
Visual inspection of the footwear and feet before and
after each usage is required during the wear-in period to
monitor for any pre-ulcerative signs, injuries or inflam-
mation. Furthermore, routine visual inspection of foot-
wear and orthoses for poor fit or degradation is
important. In addition, while for some people footwear
selection may be motivated by appearance and/or cost,
rather than health-based reasons, the panel agree that
avoiding foot ulceration for most people will ultimately
override other factors. Put together, the panel agreed
this is a strong recommendation when the vital provision
of protection from mechanical and thermal trauma was
considered alongside the evidence.

Recommendation 8

Consider prescribing orthotic interventions, such as toe

silicone or (semi-)rigid orthotic devices, to help reduce

abundant callus in a person with diabetes who is at risk

for foot ulceration (IWGDF risk 1-3). (Weak; Low).
Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 2).

Summary of justification to adopt

The panel agreed with the IWGDF that the strength of
this recommendation is weak, and the quality of evi-
dence is low [8]. Based on the small number of low-
quality trials reviewed by the IWGDF, the panel agreed
that there may be some small likely desirable effects on
preventing a future DFU in considering the use of toe
silicone and (semi-) rigid orthoses or felted foam in
addition to medical grade footwear, to help reduce abun-
dant callus. The undesirable effects of these interven-
tions are judged to be low in comparison to possible
gains, therefore the desirable effects (benefits) of this
intervention are deemed to probably outweigh the un-
desirable effects (risks). There is no published data on
patient values regarding these interventions, however,
they are frequently used clinically and thus we deem
them likely to have reasonable patient acceptability, par-
ticularly if they improve comfort, cosmesis and reduce
frequency of health care visits for callus reduction.

Recommendation 9

In a person with diabetes who has a healed plantar foot
ulcer (IWGDF risk 3), prescribe medical grade footwear
that has a demonstrated plantar pressure relieving effect
during walking, to help prevent a recurrent plantar foot
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ulcer; furthermore, encourage the patient to consistently
wear this footwear. (Strong; Moderate).
Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 2). Similar to recommendation 7, the
term ‘therapeutic footwear’ was replaced with ‘medical
grade footwear’, so that the terminology remained ap-
plicable to the Australian context (i.e. would be easier to
interpret for an Australian audience) [55].

Summary of justification to adopt

The panel agreed with IWGDF that the strength of rec-
ommendation was strong and the quality of supporting
evidence was moderate [8], as medical grade footwear
may reduce the risk of a first-ever foot ulcer in a person
at moderate risk for foot ulceration (IWGDF risk 2)
[70-72]. As high plantar pressures pose an independent
risk factor for the development of DFU [1, 73], and such
medical grade footwear [74, 75] has the ability to reduce
plantar pressures during walking, its use clinically as a
preventative strategy was deemed likely to offer signifi-
cant benefit. The reduction of elevated plantar pressures
at high risk sites in particular, including past ulcer sites
and locations of high pressure in the presence of loss of
protective sensation, was endorsed. The panel strongly
supported the requirement that plantar pressure reduc-
tion must be demonstrable (i.e. evidenced) in medical
grade footwear prescribed to align with the plantar
pressure-guided medical grade footwear protocol ad-
hered to by the RCTs demonstrating a reduction in DFU
incidence compared with non-plantar pressure-guided
footwear [76, 77]. The panel interpret ‘a demonstrated
plantar pressure relieving effect during walking’ as
meaning a clinically important reduction in plantar pres-
sure quantified via a valid and reliable, in-shoe plantar
pressure measurement system. This may be undertaken,
for example, preferably in a footwear prescription/issue
consultation in real time by taking plantar pressure
measures, or if not possible, to be guided by published,
peer-reviewed scientific evidence utilising comparable
footwear and/or orthoses. The panel agreed with the
IWGDF that > 30% reduction in peak pressure during
walking compared with the current (medical grade) foot-
wear, or a reduction of peak pressure to < 200 kPa mea-
sured with a validated and calibrated pressure measuring
system with sensor size of 2 cm” (updated by IWGDF
[8] from past authors referencing 1 cm?® [55]) at high-
pressure locations should be demonstrated by applying
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state-of-the-art knowledge of offloading with footwear
[8, 55, 76, 77].

Following on, the panel agreed that it is important
to encourage consistent wear of the issued footwear
whenever weight-bearing, to educate patients on the
need for vigilance regarding protection from mechan-
ical trauma. The panel agreed with the IWGDF that
the benefits of wearing such medical grade footwear
outweigh the risks, while footwear which is an inad-
equate length or width (i.e. too short or narrow) is
likely to increase DFU risk. This emphasises the dual
need for sufficient offloading properties and adequate
fit. Contrasting preferences around the appearance of
footwear are probable undesirable effects of this rec-
ommendation for some patients. With the increased
availability of visually appealing footwear styles how-
ever, and the importance of adequate footwear to-
wards the prevention of chronic and serious DFU,
this recommendation is also deemed to be in align-
ment with what we anticipate a significant proportion
of patients’ value. We agreed that cost and availability
of both medical grade footwear and pressure measur-
ing technology may limit the applicability of this rec-
ommendation in some situations, for example, lack of
government funding, however agree that it should re-
main as an aspirational practice given trials in this
area suggest significant ulcer risk reduction may be
achievable [8, 78]. Overall, therefore, the panel were
closely aligned with all points of the IWGDF on this
recommendation.

Considerations for the Australian context:
recommendations 7, 8 and 9

Before prescribing or issuing any offloading device(s),
the panel recommends that the benefits, risks and con-
traindications are always carefully discussed with the pa-
tient. It is also important to ensure that patients have an
opportunity to discuss and consider their personal cir-
cumstances, in order to gain their full informed consent
[45, 55]. Providing suitable protection from mechanical
trauma in the form of reducing high plantar pressure
and/or accommodating foot deformity(s), thereby redu-
cing abundant callus and pre-ulcerative signs, whilst
doing no harm, forms a fundamental component of
ulcer prevention. Several contextual issues are likely to
be pertinent to contemplate in the translation of recom-
mendations 7, 8 and 9 into practice, which individuals
should consider in light of their own unique personal
situations or circumstances. From the patient perspec-
tive, factors such as level and type of physical activity,
job requirements and other functional requirements of
footwear are likely to come into play. Whilst important
for all people with diabetes, these recommendations may
be particularly critical for those living in geographically
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remote areas or where services are limited, as manage-
ment of mechanical stress using techniques such as
medical grade footwear may offer protection from DFU
formation. In some, particularly warm places it may be
customary to wear footwear such as thongs or slides that
are inexpensive, accessible, and easy to put on as com-
pared to closed footwear which is more protective and is
fastened to the foot. Alternatively, in other settings, such
as in Aboriginal and Torres Strait Islander communities
who reside in remote areas, it may be practice to share
footwear or to walk barefoot. Clinicians using these pre-
vention guidelines are therefore encouraged to be in-
novative and flexible in their application to suit the
setting, while aiming to uphold the primary principle of
minimising damaging trauma as much as possible. To
the panel’s knowledge, while there is no evidence that
mobility aids may assist in preventing trauma to the feet,
this could also be considered following mobility assess-
ment by an adequately trained health professional (if
appropriate).

From the perspective of clinical expertise and avail-
able resources, there will also be diversity around the
country regarding access to suitably trained health
professionals at frequent enough intervals, and the
availability and funding to pay for devices such as
medical grade/custom-made footwear, custom-made
foot orthoses, or silicone orthoses. There are a num-
ber of funding bodies and equipment schemes avail-
able in Australia (e.g. National Disability Insurance
Scheme) and clinicians should become familiar with
those that apply in their locality. In addition, differing
access to validated plantar pressure measurement
equipment or measurement services, or lack of high-
quality research reporting plantar pressure data in
footwear available in these areas, may be a limiting
factor. There is also uncertainty regarding the accept-
ability and utility of the recommended devices for use
by Aboriginal and Torres Strait Islander peoples and
further consultation with an Aboriginal and Torres
Strait Islander health care workers or representatives
may be required before they are recommended. In sit-
uations where Aboriginal and Torres Strait Islander
peoples are not in agreement to use these offloading
devices, or prefer a different approach, we suggest
consultation and engagement with the patient of what
they may consider as more culturally appropriate op-
tions. We refer the reader to the Australian Diabetes
Footwear Guidelines [55] or the Australian Offloading
Guidelines [45] in these circumstances.

In summary, while there will be practical limita-
tions, costs and contextual considerations that must
be reconciled for recommendations 7, 8 and 9 to be
applied effectively in practice, we agree with the
IWGDF that the strong benefits of protection against
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mechanical and thermal trauma to reducing ulcer risk
justifies grading these as strong recommendations.
We therefore encourage ongoing and future invest-
ment to support the provision of these important rec-
ommendations broadly. In regions and settings where
these recommendations cannot be applied currently,
we suggest continuing to work towards meeting them
as aspirational guidelines, particularly as the recom-
mendation for those with a history of DFU are sup-
ported by at least moderate quality of evidence,
drawing on all locally available innovations and know-
ledge to meet the guiding principles of minimising
damaging trauma.

G. TREATMENT OF RISK FACTORS OR PRE-
ULCERATIVE SIGNS ON THE FOOT

Q7. In people with diabetes at risk for foot ulcer-
ation, is treating pre-ulcerative signs on the foot
compared with not treating them, effective for pre-
venting a first-ever or recurrent DFU?

Recommendation 10
Treat any pre-ulcerative sign or abundant callus on the
foot, ingrown toenail, and fungal infection on the foot,
to help prevent a foot ulcer in a person with diabetes
who is at risk of foot ulceration (IWGDF risk 1-3).
(Strong; Low).

Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 2).

Summary of justification to adopt

The panel agreed with the IWGDF that the strength of
recommendation was strong and the quality of support-
ing evidence was low [8]. While the panel acknowledged
that there was no available evidence supporting the
treatment of pre-ulcerative signs, abundant callus on the
foot, ingrown toenail, and fungal infection for the pre-
vention of DFU, there was agreement with the IWGDF
that the benefit-harm ratio will likely favour the inter-
vention and come at a relatively low cost. We agreed
that treatment of presentations including callus, blisters,
fissures, ingrown or thickened toenails, cutaneous haem-
orrhage, and skin and nail fungal infections should be
administered by appropriately trained foot care profes-
sionals, using current evidence-based methods where
available [26] and the level of risk should be considered
when selecting treatments and in particular severity of
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PAD. We refer the reader to the accompanying Austra-
lian DFD Guidelines for PAD [40] for further details.
The costs associated with this recommendation are likely
low and we anticipate that individuals are more likely to
value having these minor presentations managed quickly
and effectively, over developing secondary, potentially
serious, complications such as DFU. Accessibility and
applicability of the recommendation is likely to be good.
Opverall, therefore, the panel were closely aligned with all
points of the IWGDF and support this as a strong
recommendation.

Considerations for the Australian context

As the treatments in this recommendation are relatively
common and broadly used, there are not many special
considerations for the Australian context. As with all
recommendations, their application should be evidence-
based, where possible, but also locally contextualised [8,
26]. For example, the appropriate treatment of blisters in
metropolitan settings, where closed footwear is worn
and the weather is cool, may differ compared to rural
and remote settings where open shoes are worn, the
weather is hot and humid and adhering dressings may
be challenging. Options and rationale for management
should be fully discussed with the individual and others
(i.e. family, carers, traditional healers) as is culturally ap-
propriate, in order to obtain informed consent. We agree
with the IWGDF that as these treatments have the po-
tential to lead to harm in people with diabetes if not
properly performed, they should only be done by an ap-
propriately trained health care professional (see glossary
for definition). Individuals should therefore be educated
on how to recognise these issues as part of their home
self-checking, and to seek professional treatment if they
identify any of these signs rather than trying to treat
these issues themselves.

H. SURGICAL INTERVENTIONS

Q8. In people with diabetes who are at risk of foot
ulceration, is performing surgical interventions in
comparison to non-surgical intervention, effective for
preventing a first-ever or recurrent DFU?

Recommendation 11
In a person with diabetes and abundant callus consider
digital flexor tendon tenotomy for preventing a first foot
ulcer. Where there is an ulcer on the apex or distal part
of a non-rigid hammertoe that has failed to heal with
evidence-based non-surgical treatment, consider this
procedure to help prevent future ulcer recurrence.
(Weak; Low).

Decision: Adapt.
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Rationale

The panel adapted this recommendation as considered
the wording of the original IWGDF recommendation to
be confusing, and therefore, restructured the wording to
retain the same meaning but improve clarity (see Table
3 for comparative wording).

Summary of justification to adapt

The panel agreed with the IWGDF that while this rec-
ommendation is supported by low quality evidence and
is a weak recommendation [8], there may be some situa-
tions where digital flexor tenotomy could offer a promis-
ing option to help prevent or delay future ulceration
[79-85]. For example, in an individual who has pre-
ulcerative signs, or an ulcer on a toe where there has
been a poor response to evidence-based non-surgical
treatment due to a deformity. Risk of ulcer development
may also be reduced with flexor tenotomy where there is
abundant callus or thickened toenails [81, 83, 85]. Few
complications have been reported with flexor tenotomy
[79-85], however this finding must be interpreted in
light of the low volume and quality of evidence that ex-
ists investigating this procedure for the prevention of
DFU. Conversely, it is possible that the benefits of flexor
tenotomy may outweigh the risks, particularly in people
with recurrent ulceration despite best attempts at appro-
priate, evidence-based, non-surgical intervention.

The panel noted the IWGDF’s perspective that the
procedure may be easily performed in an outpatient set-
ting, however questioned availability, costs, and proced-
ural options in the Australian context. It may be that
flexor tenotomy is not widely available across Australia,
depending on access to health care services and funding
models, however the procedure is accessible to some. It
was noted that flexor tenotomy should only be per-
formed by appropriately trained, suitably qualified pro-
fessionals who are able to demonstrate competence in
the procedure and registered with the appropriate regu-
latory body. The panel further agreed with the IWGDF
that, taken together, this recommendation is weak.

Recommendation 12

In a person with diabetes and a plantar forefoot ulcer
that has failed to heal with evidence-based non-surgical
treatment, consider Achilles tendon lengthening, single
or pan metatarsal head resection, metatarsophalangeal
joint arthroplasty or osteotomy, to help prevent future
ulcer recurrence. (Weak; Low).

Decision: Adapt.

Rationale

The panel adapted this recommendation as considered
the wording of the original IWGDF recommendation to
be confusing, and therefore, restructured the wording to
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retain the same meaning but improve clarity (see Table
3 for comparative wording).

Summary of justification to adapt

Similarly to recommendation 11, while the panel con-
curred with the IWGDF that the quality of supporting
evidence is low and the strength of the recommendation
is weak, Achilles tendon lengthening, single or pan
metatarsal head resection, and metatarsophalangeal joint
arthroplasty may reduce risk of recurrent plantar foot ul-
ceration in some circumstances [86—105]. The panel
agreed with the IWGDF, based on their interpretation of
the research, that this recommendation applies where a
plantar ulcer is not healing in response to evidence-
based conservative care, is likely to re-occur due to
underlying structural anomalies, has established elevated
forefoot plantar pressures, and for Achilles tendon
lengthening, ankle joint range of motion is limited, not
passing neutral. Importantly though, it is not clear
whether the benefits of these procedures outweigh the
not inconsequential risks (e.g. new deformities, post-
operative infection and transfer ulcers) [89, 105-108],
due to the limited quality and quantity of available evi-
dence. Therefore, a clear clinical rationale should be evi-
dent before exploring the use of these procedures for
DFU prevention, such as to heal a DFU which has not
responded to non-invasive evidence-based management
and is expected to re-occur if the foot structure is not
changed. Further, the surgeon must have adequate train-
ing and experience in performing the specific procedure.
The panel noted the IWGDF’s point that patient values
and preferences for these approaches are unknown and
add that this is the case within the Australian context
also. It is important therefore that any individuals con-
sidering this recommendation fully understand the range
of risks and benefits in order for them to personally
gauge acceptability for their unique situation and health
care preferences. It was noted that these surgical proce-
dures should only be performed by appropriately trained,
suitably qualified professionals who are able to demon-
strate competence in the procedure and registered with
the appropriate regulatory body. The panel further
agreed with the IWGDEF that this is a weak
recommendation.

Recommendation 13

We suggest not to use a nerve decompression proced-
ure, in preference to accepted standards of good quality
care, to help prevent a foot ulcer in a person with dia-
betes who is at moderate or high risk of foot ulceration
(IWGDF risk 2—3) and who is experiencing neuropathic
pain. (Weak; Low).

Decision: Adopt.
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Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 1).

Summary of justification to adopt

Unrecognised nerve entrapment may coexist in patients
with diabetes-related sensorimotor peripheral neur-
opathy [109]. While nerve decompression procedures
have demonstrated low incidence rates for new and re-
current ulcers in observational studies with prolonged
follow-up periods [109-113], there is no available high-
quality evidence from controlled studies or trials that
this procedure has an ulcer prevention effect [8]. Al-
though this type of procedure may be considered in cer-
tain clinical scenarios, the panel agreed with the IWGDF
that the strength of the recommendation is weak and
the quality of the evidence is low, particularly as there
have been no studies that have compared nerve decom-
pression to standards of good quality care [8]. Similar to
recommendations 11 and 12, it is also not clear whether
the potential benefits of this particular procedure out-
weigh the not inconsequential risks of such a surgical
procedure (e.g. post-operative infection, delayed wound
healing, permanent nerve damage) due to the limited
quality and quantity of available evidence. The panel
agreed with the IWGDF that the balance of effects most
likely favoured good quality care, rather than the surgical
intervention, particularly considering the acceptability
and feasibility (e.g. cost and inconvenience) of the inter-
vention. Patient values and preferences for this surgical
approach are also unknown due to a lack of evidence,
and this is also the case within the Australian context.
On all other points of assessment for recommendation
13, the panel were closely aligned to the rationale of the
IWGDF.

Considerations for the Australian context:
recommendations 11, 12 and 13

For any surgical intervention it is of upmost importance
that an individual be fully informed about what the pro-
cedure involves including the likely benefits (desirable
effects) versus risks (undesirable effects) compared to
good quality of care or other treatment options, to sup-
port their autonomy and informed decision making. Full
disclosure is important for surgical procedures given it is
a permanent, invasive intervention which may have im-
portant physical but also psychosocial implications for
some individuals (e.g. managing expectations, illness
anxiety, potential for reduced functional capacity, ability
to work, etc). Health professionals should very carefully
assess, and discuss with the patient, adverse events in
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the context of their unique situation and the proce-
dure(s) being considered, in particular where there is
PAD (please see the accompanying Australian DFD
Guidelines for PAD [40]), increased potential for non-
healing of the wound/surgical site or any other situation
which may result in poor post-operative outcomes. Ac-
cess to these procedures may be limited in the Austra-
lian context, depending on the level of surgical
intervention available at local health services. We sug-
gest that when discussing the above benefits, risks, con-
traindications, and personal circumstances for these
surgical procedures with people living in rural and re-
mote areas of Australia, that they should be carefully
considered in light of potential for limited access to
follow-up appointments for close monitoring of progress
and for potential complications. It is likely that these
people would need to travel to large metropolitan ter-
tiary hospitals to receive these procedures and post-
operative care; all of which should be discussed as part
of the informed consent process. In addition to the
above, similar considerations for Aboriginal and Torres
Strait Islander peoples apply. All discussions with Abori-
ginal and Torres Strait Islander peoples should be pref-
erably performed in conjunction with family and/or an
Aboriginal and Torres Strait Islander health care worker.
It is also important to allow adequate time to discuss,
understand and consider the benefits, risks, contraindi-
cations, personal circumstances, and travel requirements
of such procedures; to enable the person and their fam-
ily to make an informed decision. To the panel’s know-
ledge, we are unaware of any guidelines that focus on
culturally appropriate discussions surrounding surgery
with Aboriginal and Torres Strait Islander peoples. The
development of such guidelines would be most useful.
Otherwise, for considerations of these same surgical pro-
cedures for people with foot ulcers, please refer to the
accompanying Australian DFD Guidelines for offloading
treatment [45].

I. FOOT-RELATED EXERCISES AND WEIGHT-
BEARING ACTIVITY

Q9. In people with diabetes at risk for foot ulcer-
ation, are foot-related exercises compared with no
foot-related exercises effective for preventing a first-
ever or recurrent DFU?

Original INGDF recommendation

Consider advising a person with diabetes who is at low
or moderate risk for foot ulceration (IWGDF risk 1 or 2)
to perform foot and mobility-related exercises with the
aim of reducing risk factors of ulceration, that is, de-
creasing peak pressure and increasing foot and ankle
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range of motion, and with the aim of improving neur-
opathy symptoms. (Weak; Moderate).
Decision: Excluded.

Rationale

The panel excluded this recommendation based on hav-
ing substantially differing judgements to the IWGDF for
desirable effects, balance of effects and the quality of
supporting evidence, resulting in the panel concluding
that the recommendation should be excluded as high
quality clinical trials specifically investigating the effect-
iveness of foot and mobility-related exercises on ulcer
prevention are non-existent (Table 1) [8].

Summary of justification to exclude

Exercise is widely accepted as being valuable for main-
taining or improving physical and mental health in the
general population [114]. There is also good evidence
that exercise training can improve balance and gait, re-
duce falls risk and improve other functional markers in
people with diabetes at risk of foot ulceration [115].
While there is some evidence to suggest that foot and
mobility-related exercises may improve modifiable risk
factors for foot ulceration, such as plantar pressures, foot
and ankle joint range of motion and neuropathy symp-
toms [116-125], there is no current convincing evidence
that foot and mobility exercises have a preventative effect
on foot ulceration. Therefore, the panel disagreed with
the IWGDF regarding the inclusion of this recommen-
dation in the Australian prevention guidelines [8].

The panel’s decision to exclude this recommendation
from the Australian prevention guideline was based on
the following: (i) recommendation is based on very low
quality of supporting evidence (small studies with incon-
sistent findings for surrogate outcomes only); (ii) our
judgement of “don’t know” based on the absence of direct
evidence for the desirable effect (benefit) of foot and
mobility-related exercises for the prevention of foot ulcer-
ation is non-existent; (iii) foot and mobility-related exer-
cises are likely to be time consuming, adherence
challenging, and patients may already feel overwhelmed
by their general diabetes management. Therefore, advising
patients to routinely perform foot and mobility-related ex-
ercises without any evidence of clinically important bene-
fit, may be considered inappropriate and an unnecessary
burden on the patient. The panel were also unclear on
what the patient values and preferences would be for per-
forming these exercises, as this was ambiguous in existing
studies. Although some individuals are not keen to do ex-
ercises overall, there is no reason to suspect that exercises
would not be acceptable or valuable to individuals. Ad-
verse events related to performing such exercises are also
unknown, however, the panel suggested that any new
weight-bearing exercise regime could increase the risk of
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ulceration, particularly if there was a sudden increase in
activity. In cases where foot or mobility-related exercises
are indicated (e.g. for treatment of a musculoskeletal path-
ology), the panel recommends that patients undergo a
thorough foot assessment to establish risk of ulceration by
a trained health care professional prior to prescribing an
exercise program. The panel agreed with the IWGDF that
prescribed foot-related exercises that mechanically load
the foot are contraindicated in people with pre-ulcerative
signs or an active foot ulcer [8].

Considerations for the Australian context

Although it is currently unknown, there is no reason to
expect that foot and mobility-related exercises would
not be acceptable to the overall Australian population.
However, as mentioned previously, as there is no direct
evidence for the benefit of these exercises on the preven-
tion of foot ulceration, the panel does not recommend
the prescription of foot and mobility-related exercises
for the purpose of foot ulcer prevention within Australia.
Therefore, the panel excluded this recommendation
from the Australian prevention guideline.

Q10. In people with diabetes who are at risk for
foot ulceration, can the level of weight-bearing daily
activities be safely increased without increasing first-
ever or recurrent DFU risk?

Recommendation 14

Consider communicating to a person with diabetes who
is at risk of foot ulceration (IWGDF risk 1-3) that any
increase in weight-bearing activity should be gradual, en-
suring appropriate footwear and/or prescribed offloading
device(s) are worn, and that the skin is frequently moni-
tored for pre-ulcerative signs or injury. (Weak; Low).

Decision: Adapt.

Rationale

The panel adapted this recommendation by restructur-
ing the IWGDF wording to focus on a gradual increase
in weight-bearing activity as the panel considered there
was limited evidence to specifically prescribe moderate
increase in the level of walking-related weight-bearing
activity (i.e. an extra 1000 steps/day), but broadly consid-
ered a gradual increase under certain conditions (such
as when appropriate footwear and/or prescribed offload-
ing device(s) for the patient were worn during the activ-
ity) could be supported. Thus, the wording was also
amended to improve clarity of the recommendation
(Table 3).

Summary justification to adapt
Exercise is known to have important benefits for cardio-
vascular and metabolic health [114, 126, 127]. However,
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the ideal approach to increasing exercise, particularly
with respect to weight-bearing, is unclear. It makes lo-
gical sense that any attempt to increase exercise should
be graduated, preferencing activity that limits plantar
pressure and shear on the feet. Activities involving lim-
ited weight-bearing, such as recumbent bike or pool-
based exercise, may be considered where suitable for the
individual. Additional precautions, based on expert opin-
ion [8], such as checking skin integrity before and after
any exercise, wearing of socks and well-fitting/appropri-
ate footwear, and regular podiatry review may help to re-
duce risk. While the panel agreed with the IWGDF that
the quality of evidence is low and the strength of the
recommendation is weak, the panel disagreed with the
IWGDF, based on our interpretation of the research,
that there is sufficient evidence to provide a specific rec-
ommendation on the level of weight-bearing activity in-
crease that is likely to be safe or harmful [8]. Of the two
RCTs [127, 128] evaluating the effects of weight-bearing
exercise in people with diabetes and peripheral neur-
opathy, the study populations were small in size (1 =79
and 7 = 29, respectively) and with relatively short periods
of follow-up (12 months and 12 weeks, respectively). It
seems reasonable to suggest that any increase in physical
activity should be gradual, however it is the expert opin-
ion of the panel that it is not possible to advise on pre-
cise step figures based on the existing evidence.
Generally, gradual increases in weight-bearing activity
would most likely be acceptable and feasible to patients
and providers within Australia, including Aboriginal and
Torres Strait Islander peoples. However, with respect to
the values, this would vary, and care should be taken to
explain what gradual increase of exercise would be for
each individual.

Exclusion of this recommendation was initially consid-
ered by the panel due to a lack of empirical evidence,
however, the panel believed that some expert guidance
around weight-bearing physical activity would be of
great clinical importance for two main reasons. First,
there is sound evidence regarding the benefit of physical
activity in the general population and in people with dia-
betes, particularly with respect to cardiovascular benefit
[114, 126]. Second, some guidance to patients planning
to increase physical activity may help to prevent avoid-
able ulceration; as rapidly increased weight-bearing may
result in cumulative plantar tissue stress [129]. There-
fore, the panel decided to adapt this recommendation
based on the above rationale.

Considerations for the Australian context

All things considered, people with diabetes at-risk of
foot ulceration should not be discouraged from carefully
increasing exercise. This is based on the potential health
benefits and evidence being equivocal as to whether
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weight-bearing activity exposes the individual to any
greater ulceration risk [130]. The relative importance of
functional outcomes, potential cardiovascular/metabolic
benefits, and risk of injury (both ulceration and muscu-
loskeletal) would vary on an individual level. Therefore,
this recommendation should be individualised and im-
plemented according to the person’s unique situation.
For example, in those at high risk of foot ulceration, ac-
tivities involving limited weight-bearing (such as recum-
bent bike or pool-based exercise) may be considered
more appropriate.

Considerations on how to implement this recommen-
dation would depend on: (i) appropriate advice being
given to persons with diabetes by an adequately trained
health care professional, including a prior foot assess-
ment to establish risk status and monitoring of skin for
pre-ulcerative signs; (ii) appropriate support of individ-
uals attempting to increase weight-bearing activity (e.g.
exercise physiology, rapid access to advice in case of in-
jury); and (iii) appropriate equipment, especially foot-
wear, being available with particular reference to
reasonable options for Aboriginal and Torres Strait Is-
lander peoples. When weight-bearing activities are per-
formed in geographically rural or remote areas of
Australia with hot climates, this may precipitate excess
perspiration and increased risk of blistering and/or ul-
ceration in patients residing in these areas. Therefore,
these individuals would most likely benefit from more
regular monitoring of their feet from a health profes-
sional, for the early identification and management of
pre-ulcerative signs and injuries. Telehealth services may
assist in these regions of Australia, and particularly
where there is limited scope for patients to attend face-
to-face appointments for advice on gradual increase in
activity, appropriate footwear and how to monitor the
feet for pre-ulcerative lesions [51, 57]. The panel sug-
gests that any advice on increasing weight-bearing activ-
ity provided to Aboriginal and Torres Strait Islander
peoples should be performed in collaboration with local
Aboriginal and Torres Strait Islander health care
workers and/or with input from family and Elders.

J. INTEGRATED FOOT CARE

Q11. In people with diabetes at risk for foot ulcer-
ation, is providing integrated foot care compared
with not providing integrated foot care, effective for
preventing a first-ever or recurrent DFU?

Recommendation 15

Provide integrated foot care for a person with diabetes
who is at high risk of foot ulceration (IWGDF risk 3) to
help prevent a recurrent foot ulcer. This integrated foot
care includes professional foot care, adequate footwear,
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and structured education about self-care. Repeat this
foot care or re-evaluate the need for it once every one to
3 months, as necessary. (Strong; Low).

Decision: Adopt.

Rationale

The panel adopted this recommendation as there was
full agreement with the IWGDF regarding the strength
of the recommendation and quality of evidence ratings
and its acceptability and applicability in the Australian
context (Table 2).

Summary of justification to adopt

The panel agreed with the IWGDF that there is a low
quality of supporting evidence for this recommendation
[8]. However, given that the provision of integrated foot
care provides an opportunity for screening of the feet for
any pre-ulcerative signs or problems, early intervention,
and an opportunity for foot health counselling and edu-
cation, all of which are earlier individual recommenda-
tions for prevention (see Recommendations 3,4,5,10 and
14), the panel supports the IWGDF’s ‘strong’ recommen-
dation rating [8]. This was based on the panel agreeing
with the IWGDF that the combined benefits of these
recommendations are likely to increase the magnitude of
the overall desirable effects on DFU prevention and
hence the balance of effects are likely to clearly favour
the integrated foot care intervention over standard care.
While there may be some perceived inconvenience for
some patients to attend a health service for regular foot
care (particularly for those with multiple health care
needs and appointments), the panel suggests that the de-
sirable effects (benefits) outweigh any potential undesir-
able effects of harms or burden to the patient.
Otherwise, the panel concluded that the intervention is
applicable, affordable for most patients, and the re-
sources and expertise are available via most organisa-
tions that would provide such integrated foot care in
Australia. On all other points of assessment for recom-
mendation 15, the panel were closely aligned to the ra-
tionale of the IWGDF.

Considerations for the Australian context

Similar to the considerations for the Australian context
outlined in recommendation 4, integrated foot care is
particularly important for those living in geographically
rural and remote areas of Australia with hot climates
that may precipitate perspiration and increased risk of
blistering and/or ulceration. Due to the often dry and
dusty environments in rural and remote regions of
Australia, patients residing in these areas would most
likely benefit from regular monitoring of their feet from
a health professional for the early identification and
management of injuries, such as abrasions from foreign



Kaminski et al. Journal of Foot and Ankle Research (2022) 15:53

objects, or pre-ulcerative signs. Telehealth services may
assist in these regions of Australia, and particularly
where there is limited scope for patients to attend face-
to-face appointments.

Similar to people living in geographically remote lo-
cations, the panel also considers that this recommen-
dation is particularly important for Aboriginal and
Torres Strait Islander peoples, given the increased risk
of foot ulceration and access to medical care may not
be as frequent. As per recommendation 4, the panel
suggests that structured education (a component of
integrated foot care) should be performed in collabor-
ation with local Aboriginal and Torres Strait Islander
health care workers and/or with input from family
and Elders to optimise understanding and individual
outcomes. It may also be beneficial for service pro-
viders to promote consistency of staff who are provid-
ing integrated foot care to Aboriginal and Torres
Strait Islander peoples; as this may assist in expedited
rapport building and trust between the person and
health professional, which may result in a more
enriched clinical experience for the patient. Telehealth
services for the structured education component of
integrated foot care may also be considered for Abo-
riginal and Torres Strait Islander peoples, however,
the views and experiences, acceptability and appropri-
ateness of using telehealth services in this population
requires further investigation [131].

Discussion

Key findings and recommendations

This is a long overdue new Australian guideline on pre-
vention of DFU, produced by systematically adapting all
IWGDF prevention recommendations to the Australian
context. Overall, we adopted nine, adapted six and ex-
cluded one of the 16 original IWGDF recommendations.
For the prevention of DFU in Australia, the panel rec-
ommends the following: (i) screening all people with dia-
betes at increased risk of foot ulceration at intervals
corresponding to the IWGDF risk ratings; (ii) providing
structured education about foot protection, inspection,
footwear, weight-bearing activities and foot self-care
(and potentially self-monitoring of foot skin tempera-
tures contingent on device approval and availability in
Australia); (iii) prescription of orthotic interventions
and/or medical grade footwear; (iv) providing integrated
foot care. If the above recommended non-surgical treat-
ment fails, the use of various surgical interventions for
the prevention of DFU can be considered. This guideline
should serve as the new national evidence-based preven-
tion guideline and the best practice standard for imple-
menting prevention strategies in people at-risk for DFU
in Australia.
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Clinical implementation and considerations for the
Australian context

To optimise and promote the uptake of these new pre-
vention recommendations into national clinical practice,
we provided a comprehensive range of implementation
considerations for health professionals, and for the first
time, have included considerations for people residing in
geographically remote areas of Australia and people who
identify as an Aboriginal and Torres Strait Islander per-
son. In addition, all prevention recommendations were
incorporated into a one-page user-friendly clinical path-
way to try and maximise uptake and implementation of
these recommendations and considerations by busy
multi-disciplinary clinicians in Australia (Fig. 2).

Before implementing any of the prevention recom-
mendations outlined in this guideline, the panel suggests
that health professionals consider them in light of their
health service policies and resources, clinical expertise,
and the needs of their individual clients. Given these rec-
ommendations have been assessed and written in ac-
cordance  with  the  Australian context, the
implementation should be applicable and feasible to
most health service providers across the country. How-
ever, prior to the implementation of these guidelines, it
is important for health professionals to understand and
reflect on the health disparities that still exist between
geographically remote and metropolitan populations and
importantly between Aboriginal and Torres Strait Is-
lander peoples and non-Indigenous Australians [59-61,
132]. These health disparities are most likely associated
with government policy and a complex historical legacy
of social determinants of health affecting the Aboriginal
and Torres Strait Islander population [131, 132]. Further,
there are still challenges that exist in the delivery of ef-
fective, equitable, culturally sensitive and responsive
health care for this group of individuals [131, 132]. This
is particularly evident within rural and remote regions of
Australia, where Aboriginal and Torres Strait Islander
people account for a higher proportion of the population
[62, 131]. With all of these factors combined, it is not
unexpected that there is higher incidence of DFU and
poorer outcomes observed in Aboriginal and Torres
Strait Islander populations [5, 13].

Health services and clinicians should continue to strive
for effective, equitable and culturally appropriate clinical
environments to all Australians at-risk of DFU, but par-
ticularly for those most vulnerable such as Aboriginal
and Torres Strait Islander peoples and those living in
rural and remote regions of Australia. As mentioned
previously, Aboriginal and Torres Strait Islander peoples
are from numerous discrete groups [62]. Therefore, an
important first step for health professionals is to deter-
mine the best approach to provide culturally sensitive
education and treatment, and how best to meet the
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needs of their patients [133]. One way to achieve this, is
to work in partnership and to foster meaningful relation-
ships with representatives from the community, for ex-
ample, Aboriginal and Torres Strait Islander health care
workers, family members and/or Elders. Providing cul-
turally responsive health care through the provision of a
safe and welcoming clinical environment that is profes-
sional, humble, inclusive, transparent, respectful, em-
pathetic, non-judgemental, and that gives a ‘voice’ which
encourages client choice and informed consent, may re-
sult in improved health outcomes in the Aboriginal and
Torres Strait Islander population [133]. Structured edu-
cation should also account for gender differences and
align with the patient’s health literacy, preferences and
values, and personal circumstances [8]. Finally, due to
potential limited access, movement (e.g. cultural prac-
tices), greater severity of diabetes and risk of complica-
tions of some Aboriginal and Torres Strait Islander
peoples, health professionals may also consider oppor-
tunistic screening and/or more frequent screening
intervals.

Special considerations should also be made for the de-
livery of these prevention recommendations for those
residing in rural or remote areas of Australia. New na-
tional initiatives in the use of telehealth, multi-media
platforms and/or HRFS teams visiting communities may
prove to be invaluable in improving health access and
equity for these individuals, and overall health outcomes.
Equipment and resources for this approach would need
to be made available to the health care services and pa-
tients, which may not always be feasible in some loca-
tions. Resourcing of outreach programs in association
with secondary and tertiary health care organisations
may be a tangible and effective solution.

Limitations

While the recommendations presented in this Australian
prevention guideline were adapted from the high-quality
IWGDF prevention guideline [8], the panel followed a
robust protocol to systematically assess each of the 16
IWGDF recommendations for their quality of evidence,
strength of recommendation and acceptability and ap-
plicability to the Australian context [29]. Although up-
dated systematic reviews were not performed since the
2019 IWGDF systematic reviews and no new systematic
reviews for different questions were available in this
process, it is unlikely that new evidence would have sub-
stantially impacted the Australian recommendations;
particularly as the IWGDF prevention guidelines were
published so recently [8]. As a measure to ensure all
relevant literature was included in the current Australian
guideline, any Australian literature related to the preven-
tion of DFU published after the IWGDF guideline, was
eligible for inclusion [29]. For the most part, despite the
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widespread clinical application of prevention interven-
tions, the empirical evidence underlying these recom-
mendations is lacking and is often based on expert
opinion. In Australia, there is particularly limited re-
search on the prevention of DFU, and research within
the Aboriginal and Torres Strait Islander population is
essentially non-existent. The limited available evidence
does not imply that these prevention interventions are
not effective for Australians, but rather more research is
required to provide a stronger evidence base. The clin-
ical implementation of the recommendations outlined in
this prevention guideline also requires further investiga-
tion, particularly encompassing Aboriginal and Torres
Strait Islander peoples and those living in rural and re-
mote regions of Australia. Finally, as the recommenda-
tions within this guideline centre around the IWGDF
risk stratification ratings, this may limit the scope and
applicability of the guideline in terms of catering for all
individual needs and personal circumstances. For ex-
ample, the guideline may not always provide the right
treatment, for the right person, at the right time [8].

Strengths

This new Australian evidence-based prevention guide-
line used a rigorous methodological approach to system-
atically assess all of the recommendations outlined in
the IWGDF prevention guideline and outlined consider-
ations specific to the Australian context [29]. The panel
consisted of a multi-disciplinary team of (inter) national
experts in the field of preventing DFU including Vascu-
lar Surgery, Endocrinology, Podiatry and Pedorthics. A
point of difference to the IWGDF, was that the Austra-
lian panel also included consumer representatives (pa-
tient with history of DFU and an Aboriginal and Torres
Strait Islander person/health care worker). This was to
ensure that the Australian guideline was pragmatic, clin-
ically relevant, considered patient values and preferences,
and was applicable to the Australian context. Another
strength specifically related to the Australian guideline,
was that an evidence-based clinical pathway was devel-
oped for health professionals in order to assist imple-
mentation and accessibility of the recommendations.

We anticipate that the broad implementation of these
guidelines throughout Australia will lead to improved
health outcomes in those at-risk of DFU. There are sev-
eral benefits for the use of this new guideline in clinical
practice. First, it should encourage evidence-based
consistency of care among health services and health
professionals, which may in turn improve clinical path-
ways of care and reduce any confusion for health profes-
sionals and their patients at-risk of DFU. Second, it
should help guide and give confidence to clinicians pro-
viding evidence-based DFU prevention strategies. Third,
as the guideline has been designed to be evidence-based,
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yet pragmatic, it is likely that these best practice recom-
mendations can be implemented by all health profes-
sionals involved in DFU prevention in Australia,
providing that they are adequately trained. Finally, health
professionals following these recommendations should
achieve better prevention and overall outcomes for their
patients with DFU in Australia.

Future research directions summary

The panel acknowledges that prevention of DFU is
under-studied and there is a need to improve the
evidence-base in this area. The panel identified the fol-
lowing future research priorities:

1. The effectiveness of screening for ulcer prevention,
including what factors to screen for, validity of
screening tools/techniques and combinations, and
optimal duration matched to patient presentation
(physical, psychological, social), assessment
intervals, etc.

2. Well-designed trials for preventative surgical
procedures with longer follow-up periods

3. Well-designed trials to investigate whether foot and
mobility-related exercises reduce DFU incidence/
modify risk factors (e.g. plantar pressure) and which
types and combinations of exercise are most
effective

4. User-friendly, accessible, accurate, reliable, and cost
effective methods to monitor foot temperatures at
home, and evaluation of patient preferences or
values

5. The associated costs and cost effectiveness of
prevention interventions at both an individual and
societal level compared with usual care

6. Integrated foot care approach combining all the
recommendations outlined in this guideline on
preventing DFU

7. Research on the prevention of DFU within the
Aboriginal and Torres Strait Islander population
broadly

8. Structured education approaches within the
Aboriginal and Torres Strait Islander population
and those in rural and remote areas, including use
of Telehealth services, etc.

9. Psychological interventions to support adherence
and psychosocial management in relation to DFU
prevention

10. Optimal medication management on prevention of
DFU

11. More effective ways to implement preventative care

12. Risk and benefit of exercise programs typically
recommended to improve cardiovascular health in
people at risk of DFU, and whether specific
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modalities minimise risk of ulceration (e.g. walking,
bike, rowing, swimming)

Conclusion

The effective prevention of DFU is critical to reducing
this serious and costly health problem. These new Aus-
tralian guidelines provide evidence-based recommenda-
tions for DFU prevention and have been developed to
suit the needs of consumers and health professionals in
the context of the unique geography, diversity, cultures,
and health care settings in Australia. This guideline in-
cludes specific considerations and simplified clinical
pathways for Australian health professionals to follow,
which may help to optimise implementation of these
prevention recommendations in clinical practice. Health
professionals following these recommendations should
achieve better DFU prevention outcomes and help to re-
duce the large national burden of DFU in Australia.
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Glossary*

Abundant callus
Callus that, as assessed by an appropriately trained health care
professional, requires debridement to reduce risk for ulceration.

Adequately trained health care professional
A person who according to national or regional standards has the
knowledge, expertise, and skills to perform a specified task in screening,
examining, or managing a person with diabetes who is at risk of foot
ulceration.

Adherence
The extent to which a person’s behaviour corresponds with agreed
recommendations for treatment from a health care provider, expressed
as quantitatively as possible; eg, the proportion of time, steps or
instances that the prescribed intervention (or comparator) is used [134].

Custom-made (medical grade) footwear
Footwear uniquely manufactured for one person, when this person
cannot be safely accommodated in pre-fabricated (medical grade) foot-
wear. It is made to accommodate deformity and relieve pressure over
at-risk sites on the plantar and dorsal surfaces of the foot. In-depth as-
sessment, multiple measurements, impressions or a mould, and a posi-
tive model of a person’s foot and ankle are generally required for
manufacture. This footwear includes a custom-made orthotic and may
include other orthotic components. Also known as “bespoke footwear”,
“therapeutic footwear” or “orthopaedic footwear”.

Custom-made foot orthoses
An insole that is custom-made to the individual’s foot using a 2D or 3D
impression of the foot, and that is often built-up in a multi-layer con-
struction. This may also incorporate other features, such as a metatarsal
pad or metatarsal bar. The orthotic is designed to conform to the shape
of the foot, providing cushioning and redistribution of plantar pressure.
The term "orthotic" is also known as "insert" or "liner" or "insole".

Extra-depth footwear
Pre-fabricated footwear constructed with additional depth and volume
in order to accommodate deformity such as claw/hammer toes and/or
to allow for space for a thick orthotic. Usually a minimum of 5 mm (~
3/1600) depth is added compared with off-the-shelf footwear. Even
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greater depth is sometimes provided in footwear that is referred to as
double depth or super extra-depth.

Foot deformity
See IWGDF definitions and criteria document [135].

Foot-related exercises
Any physical exercise specifically targeting the foot or lower-extremity
with the aim of changing foot function. These exercises can include
stretching and strengthening of the foot and ankle musculature and
functional exercises such as balance and gait training. These exercises
are provided and/or supervised by a physical therapist or a similarly ad-
equately trained health care professional.

Foot self-care
Foot care interventions the patient can do at home, consisting of but
not limited to: foot inspection, washing of feet, careful drying between
the toes, nail cutting, using emollients to lubricate skin, footwear
inspection, avoidance of using chemical agents or plasters to remove
callus, avoidance of walking barefoot or on socks only or in thin-soled
slippers, avoidance of wearing tight socks, and avoiding exposure to ex-
cessive cold and heat.

Foot self-management
Advanced assistive interventions the patient can use at home,
consisting of but not limited to: home monitoring systems, lifestyle
interventions, telehealth, technological applications, peer support
programs.

Footwear
Defined broadly as any shoe-gear and including insoles.

Footwear modification
Modification to existing footwear with an intended therapeutic effect,
for example, pressure relief.

Hosiery
Stockings or socks of any kind. See further Stockings or Socks.

In-shoe (semi-)rigid orthosis
Term used for device put inside the shoe to achieve pressure reduction
or alteration in the function of the foot. Can be pre-fabricated or
custom-made.

Limited joint mobility
See IWGDF definitions and criteria document [135].

Medical grade footwear
Footwear that meets the specific needs of a person. Can be either pre-
fabricated (see "Pre-fabricated medical grade footwear”) or custom-
made (see “Custom-made medical grade footwear"). Also known as
pedorthic footwear.

Off-the-shelf footwear
Readily available footwear that has not been modified and has no
intended therapeutic functions. Preferred term is pre-fabricated
footwear.

Pre-fabricated insole
An “off-the-shelf” flat or contoured insole made without reference to
the shape of the individual patient’s foot.

Pre-fabricated medical grade footwear
Pre-fabricated footwear that meets the specific needs of a person, on
the basis of footwear that provides extra depth, multiple width fittings
and features designed to accommodate a broader range of foot types.
Other features may include modified soles, fastenings and smooth
internal linings. This type of footwear is usually available at specialty
shoe shops.

Shoe last
Last used to make footwear. The upper of the footwear is moulded or
pulled over the last. The last shape defines the footwear shape
including the outsole, heel pitch and toe spring. For off-the-shelf or
pre-fabricated footwear generically generated lasts in different sizes are
used.

Slipper
Low-cut, open type footwear that is easily slipped onto the foot.
Includes thin-soled slippers and flip-flops (thongs).

Socks
Garment for the foot and lower part of the leg, typically knitted from
wool, cotton, or nylon.

Stockings
Garment that fits closely over the foot and lower leg, typically elastic.
Includes compression stockings for medical purposes.
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Structured education
Any educational modality that is provided in a structured way. This can
take many forms, such as one-to-one verbal education, motivational
interviewing, educational group sessions, video education, booklets,
software, quizzes, and pictorial education via animated drawing or de-
scriptive images.

Therapeutic footwear
Generic term for footwear designed to have some therapeutic effect
that cannot be provided by or in off-the-shelf footwear. Custom-made
shoes or sandals, custom-made foot orthoses, extra-depth shoes, and
custom-made or prefabricated medical grade footwear are examples of
therapeutic footwear.

Toe orthosis
An in-shoe orthosis to achieve some alteration in the function of the
toe.

Weight-bearing activity
Activity during which the foot is loaded by supporting the body
weight of the person, and expressed as quantitatively as possible.
Includes walking and standing.

*Adapted from: Bus SA, Lavery LA, Monteiro-Soares M, Rasmussen A,
Raspovic A, Sacco ICN, et al. Guidelines on the prevention of foot ulcers in
persons with diabetes (IWGDF 2019 update). Diabetes Metab Res Rev.
2020;36(Suppl 1):€3269. Pp 13-14.
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