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Abstract

The International Working Group on the Diabetic Foot (IWGDF) has been publishing

evidence-based guidelines on the prevention and management of diabetic foot disease

since 1999. This publication represents a new guideline addressing the use of classifica-

tions of diabetic foot ulcers in routine clinical practice and reviews those which have

been published. We only consider systems of classification used for active diabetic foot

ulcers and do not include those that might be used to define risk of future ulceration.

The guidelines are based on a review of the available literature and on expert opinion

leading to the identification of eight key factors judged to contribute most to clinical

outcomes. Classifications are graded on the number of key factors included as well as

on internal and external validation and the use for which a classification is intended.

Key factors judged to contribute to the scoring of classifications are of three types:

patient related (end-stage renal failure), limb-related (peripheral artery disease and loss

of protective sensation), and ulcer-related (area, depth, site, single, or multiple and

infection). Particular systems considered for each of the following five clinical situa-

tions: (a) communication among health professionals, (b) predicting the outcome of

an individual ulcer, (c) as an aid to clinical decision-making for an individual case,

(d) assessment of a wound, with/without infection, and peripheral artery disease

(assessment of perfusion and potential benefit from revascularisation), and (d) audit

of outcome in local, regional, or national populations.

We recommend: (a) for communication among health professionals the use of the

SINBAD system (that includes Site, Ischaemia, Neuropathy, Bacterial Infection and

Depth); (b) no existing classification for predicting outcome of an individual ulcer;

(c) the Infectious Diseases Society of America/IWGDF (IDSA/IWGDF) classification

for assessment of infection; (d) the WIfI (Wound, Ischemia, and foot Infection) system

for the assessment of perfusion and the likely benefit of revascularisation; and (e) the

SINBAD classification for the audit of outcome of populations.
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RECOMMENDATIONS

1. In a person with diabetes and a foot ulcer, use the SINBAD system

for communication among health professionals about the charac-

teristics of the ulcer (strength of recommendation: strong; quality

of evidence: moderate).

2. Do not use any of the currently available classification/scoring sys-

tems to offer an individual prognosis for a person with diabetes

and a foot ulcer (strong; low).

3. In a person with diabetes and an infected foot ulcer, use the IDSA/

IWGDF infection classification to characterise and guide infection

management (weak; moderate).

4. In a person with diabetes and a foot ulcer who is being managed in

a setting where appropriate expertise in vascular intervention is

available, use WIfI scoring to aid decision making in the assess-

ment of perfusion and likelihood of benefit from revascularisation

(weak; moderate).

5. Use the SINBAD system for any regional/national/international

audits to allow comparisons between institutions on the outcomes

of patients with diabetes and an ulcer of the foot (strong; high).

1 | INTRODUCTION

It is estimated that diabetes affects 422 million people worldwide,

8.5% of the adult population, and the increase in prevalence is occur-

ring at a faster rate in low- and middle-income countries.1 Around one

in four people with diabetes will develop a diabetic foot ulcer (DFU) in

their lifetime.2 The risk of developing a DFU, and the factors associ-

ated with development of complications such as hospitalisation, lower

extremity amputation (LEA), and mortality may be patient related, limb

related or ulcer related. The impact of individual factors on the out-

come of DFUs will vary across communities and across countries. For

example, infection will more strongly influence outcome in countries

where antibiotics are not readily available, whereas ischaemia will

have a greater impact in countries where peripheral artery disease is

more prevalent. Of note, 80% of people with diabetes live in low- and

middle-income countries,1 where many diagnostic tools are not easily

available and are not expected to become so in the near future.

In our review,3 we found a large number of proposed classification

and scoring systems for DFUs, which suggests that none is ideal for

routine use in populations worldwide. This perhaps also reflects the dif-

fering purpose of classification and scoring systems: for communication

among health professionals (independent of the level of clinical care),

for clinical prognostication and guidance of treatment, and for clinical

audit of outcomes across units and populations. With this in mind, a

classification system may be defined as a descriptive tool, dividing

patients into groups but not necessarily relating this to risk of adverse

outcome, whereas a scoring system will attribute a scale by which the

contribution of factors within the system will be amalgamated to pro-

duce an overall (usually numerical) score with increased score being

associated with higher risk of adverse outcomes.

The intended use of a classification or scoring system will influ-

ence its content. A system designed to assess risk or prognosis for a

person with diabetes and an active ulcer on their foot will necessarily

require more detailed information to provide a personalised outcome.

By contrast, a system aiming to compare outcomes between

populations, in which there is a need to minimise the requirement for

additional data input by busy clinicians while including factors that

influence outcome across differing populations, should have a less

burdensome data collection and processing requirement if it is to be

taken up by clinicians treating DFUs. Classifications used for commu-

nication between health professionals should ideally be simple to

memorise and use. The aim of this guideline is to provide recommen-

dations on the use of classifications of DFUs for various purposes.

2 | METHODS

This guideline has been compiled based on our review3 and following

consideration of recent review articles on DFU classification sys-

tems.4-8 To identify factors associated with DFU outcome (healing,

hospitalisation, amputation, and mortality), and to select the most per-

tinent, we searched for reports of large clinical cohorts.9-15 A consen-

sus was then reached, based upon expert opinion, of eight factors

that were consistently and meaningfully related to DFU outcomes

that would ideally constitute the basis of a classification system:

1. Patient factors: End stage renal disease

2. Limb factors: Peripheral artery disease; loss of protective sensation

3. Ulcer factors: Area; depth; location (forefoot/hindfoot); number

(single/multiple); infection.

For determining the quality of evidence, we conducted a review3

and assessed the presence and number of reliability (namely inter-

observer agreement) studies and internal and external validation stud-

ies for one or more clinical outcomes. Consistency and precision of

the reported results were determined.

For providing the strength of recommendations, we analysed the

quality of evidence, the complexity and components of the classifica-

tion, the number of variables included that correspond to those eight

factors selected by the group as being the most relevant, and if the

classification corresponds to the purpose defined by its creators.

By consensus, we defined the following five clinical scenarios

considered to be the most frequently encountered requiring classifica-

tion of ulcers of the foot in patients with diabetes:

1. Communication among health professionals about the characteris-

tics of a DFU

2. To assess an individual's prognosis with respect to the outcome of

their DFU

3. To guide management in the specific clinical scenario of a patient

with an infected DFU

4. To aid decision-making as to whether a patient with a DFU would

benefit from revascularisation of the index limb

5. To support regional/national/international audit to allow compari-

son between institutions
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For each clinical scenario, a clinical question was formulated hav-

ing in consideration the PICO elements: population, intervention,com-

parator and outcome.

3 | RECOMMENDATIONS AND
RATIONALE

PICO

In individuals with an active DFU, which classification system should

be used in communication among health professionals to optimise

referral?

Recommendation 1

In a person with diabetes and a foot ulcer, use the SINBAD system for

communication among health professionals about the characteristics

of the ulcer (strength of recommendation: strong; quality of evidence:

moderate).

Rationale

For a classification system to be used by all health professionals manag-

ing people with a diabetic foot ulcer, it should be quick and simple to

apply and requires no specialist equipment. For it to be useful to the

receiving specialist, it should contain appropriate information to allow

triage of patients to ensure timely review. Such a classification system

should also be confirmed to have a high interobserver reliability.

Although all people with diabetes and an active DFU should be

referred to a multidisciplinary diabetic foot team without delay, fac-

tors necessitating urgent review include the size of the ulcer (area and

depth), presence of infection, and ischaemia. Any classification system

for use as a triage tool will therefore need to include these criteria

without the need for measurements requiring specialist equipment

(eg, toe pressures, TcPO2).

Classification systems that have been broadly externally validated

for ulcer healing and LEA occurrence include Meggitt-Wagner, SINBAD,

University of Texas, and WIfI.3 Whilst simple to use, the Meggitt-

Wagner classification does not allow for identification of PAD or infec-

tion, and whilst it has been validated for both healing and LEA,16-23

there are also concerns regarding its consistency.24 Thus, its use as a tri-

age tool is limited. WIfI requires the use of specialist measurement of

foot perfusion indices and although it therefore contains most of the

key variables to allow for triage of people with a DFU, it is not ideal for

use in primary/community care. The University of Texas system clas-

sifies DFUs using a bidimensional 4 × 4 matrix, according to depth

(Grades 0, 1, 2, and 3) and presence of infection (Stage B), ischaemia

(Stage C), or both (Stage D).25 The original publication25 described a

combination of clinical signs and symptoms, plus one or more noninva-

sive criteria (transcutaneous oxygen measurements, ankle-brachial

index, or toe systolic pressure) to assess perfusion and so is less useful

for communication among health professionals, as such equipment may

not be available. In addition, loss of protective sensation and size (area)

are not included in this classification.

The SINBAD system grades area, depth, sepsis, arteriopathy, and

denervation plus site as either 0 or 1 point (see below), creating an

easy to use scoring system that can achieve a maximum of 6 points,26

as described in Table 1:

The SINBAD system is simple and quick to use, requiring no special-

ist equipment beyond clinical examination alone, and contains the nec-

essary information to allow for triage by a specialist team. It would

therefore be feasible to employ this classification system in localities

where such equipment, including noninvasive measures of perfusion,

are not readily available, which is the case for the majority of geographic

settings where DFUs occur. If used for the purpose of communication

between health professionals, it is important to use the individual clinical

descriptors not merely the total score. This classification has been vali-

dated for both ulcer healing and amputation prediction,12,13,16-20,22,26

presenting good results, and has good reliability.24,27 Thus, the quality of

the evidence was considered to be moderate.

PICO

In individuals with an active DFU, which classification/scoring system

should be considered when assessing an individual patient to estimate

their prognosis?

Recommendation 2

Do not use any of the currently available classification/scoring sys-

tems to offer an individual prognosis for a person with diabetes and a

foot ulcer (strong; low).

TABLE 1 SINBAD system

Category Definition Score

Site Forefoot

Midfoot and hindfoot

0

1

Ischemia Pedal blood flow intact: at least one

palpable pulse

Clinical evidence of reduced pedal

flow

0

1

Neuropathy Protective sensation intact

Protective sensation lost

0

1

Bacterial

infection

None

Present

0

1

Area Ulcer <1 cm2

Ulcer ≥1 cm2

0

1

Depth Ulcer confined to skin and

subcutaneous tissue

Ulcer reaching muscle, tendon or

deeper

0

1

Total possible

score

6
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Rationale

We identified eight factors from large clinical DFU cohort studies

associated with nonhealing, amputation and death: end-stage renal

failure; peripheral artery disease; loss of protective sensation; area;

depth; location (forefoot/hindfoot); single/multiple ulcers; and infec-

tion.3 No existing classification system includes all eight of these

factors.

To be used as a prognostic tool, a classification system needs to

be complex enough to provide individualised outcome prediction yet

quick to use within a busy clinical service, ideally not requiring mea-

surements in addition to those performed for routine clinical care. The

classification also needs to be validated for the population in which its

use is proposed, as the dominant factors for poor outcomes in DFU

vary worldwide. This validation should include how well the classifica-

tion system predicts both ulcer healing and risk of amputation. The

system should also have good interobserver and intraobserver reliabil-

ity to provide consistent prognostic outcomes and allow for monitor-

ing of progress with intervention. None of the systems met these

criteria, and so further research may be required to either appropri-

ately validate an existing classification or to develop a classification/

scoring system according to these criteria.

Meggitt-Wagner, PEDIS, SINBAD, SEWSS, University of Texas,

and WIfI have been externally validated for prediction of both ulcer

healing and LEA within cohorts3 but not at an individual level. Further,

validation of WIfI has been largely performed in cohorts of patients

with severe limb ischaemia across several continents, with one cohort

specific to DFU and five additional papers including >75% patients

with DFU.28-32

PEDIS was originally developed as a descriptive classification for

use in research and not designed for prognostic purposes. It does not

include patient factors (end-stage renal disease) or either the location

or the number of foot ulcers. PEDIS has been validated in two studies

for both wound healing and a composite endpoint of nonhealing,

amputation, and death.16,17 It has also been demonstrated to have

good reliability.27 Despite this, it is not a scoring system.

The Meggitt-Wagner classification is simple, but there are con-

cerns regarding its consistency. It does not include reference to loss

of protective sensation, infection, and ischaemia, and thus, its utility

may vary between countries. It is also too simplistic to provide prog-

nostic information at an individual level, including only two of the

eight factors identified by the expert panel.

University of Texas is a descriptive classification, rather than a

scoring system, containing only three of the eight prognostic factors

identified by the expert panel. Good reliability has been reported.24,27

SINBAD and SEWSS are scoring systems designed to provide

prognostic information. Both have been externally validated for pre-

diction of wound healing and LEA occurrence on more than one

continent,12,19,20,26,33 and both have good reliability.27,34 Both also

contain six of the eight prognostic factors identified by the expert

panel. The SEWSS classification is complex and time consuming to

complete. Although studies have shown good reliability, in a compari-

son of 11 classifications scores for LEA, SEWSS had one of the lowest

areas under the curve on ROC analysis for discrimination between

healing and nonhealing outcomes.20

The quality of evidence for the prediction of DFU outcomes is

weak and not directly applicable to the accuracy of a classification

system in predicting individual patient outcomes, leading to our strong

recommendation against the use of any system for prediction of indi-

vidual patient outcomes.

PICO

In persons with an active DFU, can any classifications/scoring system

aid decision-making in specialty areas to improve healing and/or

reducing amputation risk?

Recommendation 3

In a person with diabetes and an infected foot ulcer, use the IDSA/

IWGDF infection classification to characterise and guide infection

management (weak; moderate).

Recommendation 4

In a person with diabetes and a foot ulcer who is being managed in a

setting where appropriate expertise in vascular intervention is available,

use WIfI scoring to aid decision-making in the assessment of perfusion

and likelihood of benefit from revascularisation (weak; moderate).

Rationale

Only two classification systems have been developed that provide

stratification that aligns to clinical decision-making: IWGDF/IDSA and

WIfI.3 Of note, whilst the IWGDF/IDSA is incorporated into the WIfI,

in situations where only infection is being assessed and equipment is

not available to use WIfI, the IWGDF/IDSA infection classification

can stand alone.

IWGDF/ISDA classification consists of four grades of severity for

diabetic foot infection (see Table 2). It was originally developed as part

of the PEDIS classification for research purposes and is used as a

guideline for management, in particular to identify which patients

required hospital admission for intravenous antibiotics. Although the

components of each grade are complex, and a previous study has

shown only moderate reliability, the criteria are widely used. Unsur-

prisingly, given the context of the IWGDF/IDSA classification, it is a

strong predictor of the need for hospitalisation.35 However it has also

been validated for risk of both major and minor amputation.20,24

Both classifications have been validated on multiple occasions for

various clinical outcomes with consistent results and presented ade-

quate reliability values. So the quality of the evidence was considered

to be strong. Due to their complexity and limited assessment in
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different populations and contexts, however, a weak strength of rec-

ommendation was given.

WIfI (see Table 3) uses a combination of scores for wound (based

on depth of ulcer or extent of gangrene), ischaemia (based on ankle pres-

sure, toe pressure or TcPO2), and foot infection (based on IWGDF/IDSA

criteria) to provide a 1-year risk for amputation and 1-year benefit for

revascularisation, both stratified as very low, low, moderate, or high.36

This has benefit over perfusion pressures alone by including associated

wound and infection criteria to provide a more holistic wound overview

in revascularisation decision-making. Whilst WIfI has not been subject to

reproducibility assessment in a DFU cohort, it has impressive reproduc-

ibility in a PAD setting.32 It has been validated in only one cohort exclu-

sively of patients with an active DFU but has been shown in multiple

validation studies to predict outcomes relevant to this clinical group such

as healing, time to healing, need for revascularisation, LEA, LEA free sur-

vival, and mortality.28-31 Both need for revascularisation and timing of

revascularisation can be guided by the combination of risk estimate for

amputation and benefit estimate for revascularisation.

PICO

In persons with an active DFU, which classification/scoring system

should be considered for regional/national/international audit to allow

comparisons between institutions?

Recommendation 5

Use the SINBAD system for any regional/national/international

audits to allow comparisons between institutions on the out-

comes of patients with diabetes and an ulcer of the foot (strong;

high).

Rationale

In this document, the term “audit” refers to characterisation of all DFUs

managed in a particular area or centre, in order to compare outcomes

with a reference population or national standard, and does not allude

to the financial implications of care. Ideally, one classification system

should be used internationally to allow comparisons of outcomes. In

order to do this, such a classification system would need to accurately

assess DFU severity across the spectrum of aetiologies. Thus, health

care systems where peripheral artery disease is a major contributor to

nonhealing and LEA can be compared with health care systems where

infection is a major cause of LEA because of limited antibiotic availabil-

ity. Further, the system should be simple to use, and requires no spe-

cialist equipment, to allow the necessary clinical data to be collected

routinely from all patients in all health care settings spanning the spec-

trum from low to high resource availability. Currently, SINBAD is the

only classification system that meets all of these criteria. It has been

validated for healing and LEA in diverse DFU populations12,19,20,26,33

and has been shown to be acceptable to clinicians from use in the UK

National Diabetes Foot Care audit of over 20 000 DFUs.12 For these

reasons, the quality of evidence was high, and strength of recommen-

dation was considered strong.

4 | CONSIDERATIONS/FUTURE
RESEARCH/KEY CONTROVERSIES

We were unable to recommend any of the currently available classifi-

cation/scoring systems to provide an individual prognosis, which

would guide management and could help the patient/family. Future

research should be directed to develop and validate a simple repro-

ducible classification system for the prognosis of the individual person

with a DFU, their index limb or their ulcer.

None of the currently validated systems contained all eight of

the important prognostic clinical features identified as part of the

review process. Future research should be undertaken to establish

whether increasing the complexity of classifications by the addition

of features such as ESRD, single/multiple ulcers, more detailed site

of ulcers (such as plantar/dorsum), or more detailed measures of

limb ischaemia significantly improves the validity of the system to

predict the outcome, without compromising reliability or clinical

utility.

We consider that there may never be a single DFU classification

system, since the specification of any classification will depend heavily

on its purpose and clinical setting.

TABLE 2 International Working Group on the Diabetic Foot/
Infectious Diseases Society of America system

Clinical manifestations

Infection

severity

PEDIS

grade

Wound lacking purulence or any

manifestations of inflammation

Uninfected 1

Presence of ≥2 manifestations of

inflammation (purulence, erythema,

tenderness, warmth, or induration),

but any cellulitis/erythema extends

≤2 cm around the ulcer, and

infection is limited to the skin or

superficial subcutaneous tissues; no

other local complications or

systemic illness

Mild 2

Infection (as above) in a patient who

is systemically well and

metabolically stable but which has

≥1 of the following characteristics:

cellulitis extending >2 cm,

lymphangitic streaking, spread

beneath the superficial fascia,

deep-tissue abscess, gangrene, and

involvement of muscle, tendon,

joint, or bone

Moderate 3

Infection in a patient with systemic

toxicity or metabolic instability (eg,

fever, chills, tachycardia,

hypotension, confusion, vomiting,

leukocytosis, acidosis, severe

hyperglycemia, or azotemia)

Severe 4
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TABLE 3 Wound, Ischemia, and foot Infection system

Wound

Grade DFU Gangrene

0 No ulcer No gangrene

Clinical description: minor tissue loss. Salvageable with simple digital amputation (1 or 2 digits) or skin

coverage.

1 Small, shallow ulcer(s) on distal leg or foot; no exposed

bone, unless limited to distal phalanx

No gangrene

Clinical description: minor tissue loss. Salvageable with simple digital amputation (1 or 2 digits) or skin

coverage.

2 Deeper ulcer with exposed bone, joint or tendon;

generally not involving the heel; shallow heel ulcer,

without calcaneal involvement

Gangrenous changes limited to digits

Clinical description: major tissue loss salvageable with multiple (≥3) digital amputations or standard

transmetatarsal amputation (TMA) ± skin coverage.

3 Extensive, deep ulcer involving forefoot and/or

midfoot; deep, full thickness heel ulcer ± calcaneal

involvement

Extensive gangrene involving forefoot and/or

midfoot; full thickness heel necrosis six

calcaneal involvement

Clinical description: extensive tissue loss salvageable only with a complex foot reconstruction or

non-traditional TMA (Chopart or Lisfranc); flap coverage or complex wound management needed for

large soft tissue defect

Ischemia

Grade Ankle-brachial index Ankle systolic pressure (mmHg) Toe Pressure,

transcutaneous oxygen

pressure (mmHg)

0 ≥0.80 >100 ≥60

1 0.6-0.79 70-100 40-59

2 0.4-0.59 50-70 30-39

3 ≤0.39 <50 <30

Foot Infection

Grade Clinical manifestations

0 No symptoms or signs of infection

Infection present, as defined by the presence of at least two of the following items:

• Local swelling or induration

• Erythema >0.5 to ≤2 cm around the ulcer

• Local tenderness or pain

• Local warmth

• Purulent discharge (thick, opaque to white, or sanguineous secretion)

1 Local infection involving only the skin and the subcutaneous tissue (without involvement of deeper tissues and without systemic signs as

described below).

Exclude other causes of an inflammatory response of the skin (eg, trauma, gout, acute Charcot neuro-osteoarthropathy, fracture,

thrombosis, and venous stasis)

2 Local infection (as described above) with erythema >2 cm, or involving structures deeper than skin and subcutaneous tissues (eg, abscess,

osteomyelitis, septic arthritis, and fasciitis), and

No systemic inflammatory response signs (as described below)

3 Local infection (as described above) with the signs of SIRS, as manifested by two or more of the following:

• Temperature >38�C or <36�C
• Heart rate >90 beats/min

• Respiratory rate >20 breaths/min or PaCO2 <32 mmHg

• White blood cell count >12 000 or <4000 cu/mm or 10% immature (band) forms

Abbreviations: DFU, diabetic foot ulcer; SIRS, systemic inflammatory response signs.
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5 | CONCLUDING REMARKS

Classification of DFUs is of paramount importance in daily practice. It

helps in communication between health professionals, assessment of

prognosis and choice of best treatment strategy, and audit of clinical

outcomes across units and populations.

The decision on which classification to use should rely on the

included variables, available evidence around its validity and reliability,

associated clinical outcomes and purpose. We encourage clinicians to use

the classifications described in this guidance document. To do so, specific

diagnostic tools are required and standardised definitions should be used.

ACKNOWLEDGEMENTS

Matilde Monteiro-Soares' work was financed by Project “NORTE-

01-0145-FEDER-000016” (NanoSTIMA) that was financed by the

North Portugal Regional Operational Programme (NORTE 2020),

under the PORTUGAL 2020 Partnership Agreement, and through the

European Regional Development Fund (ERDF).

We would like to thank the following external experts for their

review of our PICOs and guideline for clinical relevance: Kristien van

Acker (Belgium), Lee Rogers (USA), Roberto Anichini (Italy), and Shigeo

Kono (Japan).

CONFLICT OF INTEREST

Production of the 2019 IWGDF Guidelines was supported by

unrestricted grants from: Molnlycke Healthcare, Acelity, ConvaTec,

Urgo Medical, Edixomed, Klaveness, Reapplix, Podartis, Aurealis,

SoftOx, Woundcare Circle, and Essity. These sponsors did not have

any communication related to the systematic reviews of the literature

or related to the guidelines with working group members during the

writing of the guidelines and have not seen any guideline or guideline-

related document before publication. All individual conflict of interest

statement of authors of this guideline can be found at: https://

iwgdfguidelines.org/about-iwgdf-guidelines/biographies/

ORCID

Matilde Monteiro-Soares https://orcid.org/0000-0002-4586-2910

REFERENCES

1. World Health Organization. Global report on diabetes 2016,

07.01.2019.

2. Armstrong DG, Boulton AJ, Bus SA. Diabetic foot ulcers and their

recurrence. N Engl J Med. 2017;376(24):2367-2375.

3. Monteiro-Soares M, Boyko EJ, Jeffcoate W, et al. Diabetic foot ulcer

classifications: A critical review. Diabetes Metab Res Rev. 2020;36(S1):

e3272.

4. Armstrong DG, Peters EJ. Classification of wounds of the diabetic

foot. Curr Diab Rep. 2001;1(3):233-238.

5. Game F. Classification of diabetic foot ulcers. Diabetes Metab Res Rev.

2016;32:186-194.

6. González de la Torre H, Mosquera Fernández A, Quintana Lorenzo M,

Perdomo Pérez E, Montesdeoca Q, del Pino M. Clasificaciones de

lesiones en pie diabético: un problema no resuelto. Gerokomos. 2012;

23(2):75-87.

7. Jeffcoate W, Macfarlane R, Fletcher E. The description and classifica-

tion of diabetic foot lesions. Diabet Med. 1993;10(7):676-679.

8. Monteiro-Soares M, Martins-Mendes D, Vaz-Carneiro A, Sampaio S,

Dinis-Ribeiro M. Classification systems for lower extremity amputation

prediction in subjects with active diabetic foot ulcer: a systematic

review and meta-analysis. Diabetes Metab Res Rev. 2014;30(7):610-622.

9. Boyko EJ, Seelig AD, Ahroni JH. Limb-and person-level risk factors

for lower-limb amputation in the prospective seattle diabetic foot

study. Diabetes Care. 2018;41:891-898.

10. Fife CE, Horn SD, Smout RJ, Barrett RS, Thomson B. A predictive

model for diabetic foot ulcer outcome: the Wound Healing Index. Adv

Wound Care. 2016;5(7):279-287.

11. Gershater M, Löndahl M, Nyberg P, et al. Complexity of factors

related to outcome of neuropathic and neuroischaemic/ischaemic dia-

betic foot ulcers: a cohort study. Diabetologia. 2009;52(3):398-407.

12. NHS. National diabetes foot care audit third annual report. In: Part-

nership HQI, editor. https://www.hqip.org.uk/wp-content/uploads/

2018/03/National-Diabetes-Foot-Care-Audit-2014-2017.pdf; 2018.

13. Oyibo S, Jude E, Tarawneh I, et al. The effects of ulcer size and site,

patient's age, sex and type and duration of diabetes on the outcome

of diabetic foot ulcers. Diabet Med. 2001;18(2):133-138.

14. Prompers L, Schaper N, Apelqvist J, et al. Prediction of outcome in

individuals with diabetic foot ulcers: focus on the differences

between individuals with and without peripheral arterial disease. The

EURODIALE Study. Diabetologia. 2008;51(5):747-755.

15. Yotsu RR, Pham NM, Oe M, et al. Comparison of characteristics and

healing course of diabetic foot ulcers by etiological classification: neu-

ropathic, ischemic, and neuro-ischemic type. J Diabetes Complications.

2014;28(4):528-535.

16. Abbas Z, Lutale J, Game F, Jeffcoate W. Comparison of four systems

of classification of diabetic foot ulcers in Tanzania. Diabet Med. 2008;

25(2):134-137.

17. Chuan F, Tang K, Jiang P, Zhou B, He X. Reliability and validity of the

perfusion, extent, depth, infection and sensation (PEDIS) classification

system and score in patients with diabetic foot ulcer. PLoS One. 2015;

10(4):e0124739.

18. Gul A, Basit A, Ali SM, Ahmadani MY, Miyan Z. Role of wound classi-

fication in predicting the outcome of diabetic foot ulcer. J Pak Med

Assoc. 2006;56(10):444-447.

19. Jeon BJ, Choi HJ, Kang JS, Tak MS, Park ES. Comparison of five sys-

tems of classification of diabetic foot ulcers and predictive factors for

amputation. Int Wound J. 2017;14(3):537-545.

20. Monteiro-Soares M, Martins-Mendes D, Vaz-Carneiro A, Dinis-

Ribeiro M. Lower-limb amputation following foot ulcers in patients

with diabetes: classification systems, external validation and compara-

tive analysis. Diabetes Metab Res Rev. 2015;31(5):515-529.

21. Oyibo SO, Jude EB, Tarawneh I, Nguyen HC, Harkless LB,

Boulton AJ. A comparison of two diabetic foot ulcer classification sys-

tems: the Wagner and the University of Texas wound classification

systems. Diabetes Care. 2001;24(1):84-88.

22. Parisi MCR, Zantut-Wittmann DE, Pavin EJ, Machado H, Nery M,

Jeffcoate WJ. Comparison of three systems of classification in

predicting the outcome of diabetic foot ulcers in a Brazilian popula-

tion. Eur J Endocrinol. 2008;159(4):417-422.

23. Van Acker K. The choice of diabetic foot ulcer classification in relation

to the final outcome. Wounds. 2002;14:16-25.

24. Bravo-Molina A, Linares-Palomino JP, Vera-Arroyo B, Salmerón-

Febres LM, Ros-Díe E. Inter-observer agreement of the Wagner, Uni-

versity of Texas and PEDIS classification systems for the diabetic foot

syndrome. Foot Ankle Surg. 2018;24(1):60-64.

25. Lavery LA, Armstrong DG, Harkless LB. Classification of diabetic foot

wounds. J Foot Ankle Surg. 1996;35(6):528-531.

26. Ince P, Abbas ZG, Lutale JK, et al. Use of the SINBAD classification

system and score in comparing outcome of foot ulcer management

on three continents. Diabetes Care. 2008;31(5):964-967.

27. Forsythe RO, Ozdemir BA, Chemla ES, Jones KG, Hinchliffe RJ. Inter-

observer reliability of three validated scoring systems in the

MONTEIRO-SOARES ET AL. 7 of 8

https://iwgdfguidelines.org/about-iwgdf-guidelines/biographies/
https://iwgdfguidelines.org/about-iwgdf-guidelines/biographies/
https://orcid.org/0000-0002-4586-2910
https://orcid.org/0000-0002-4586-2910
https://www.hqip.org.uk/wp-content/uploads/2018/03/National-Diabetes-Foot-Care-Audit-2014-2017.pdf
https://www.hqip.org.uk/wp-content/uploads/2018/03/National-Diabetes-Foot-Care-Audit-2014-2017.pdf


assessment of diabetic foot ulcers. Int J Low Extrem Wounds. 2016;15

(3):213-219.

28. Hicks CW, Canner JK, Karagozlu H, et al. The Society for Vascular

Surgery Wound, Ischemia, and foot Infection (WIfI) classification

system correlates with cost of care for diabetic foot ulcers treated

in a multidisciplinary setting. J Vasc Surg. 2018;67(5):1455-1462.

29. Hicks CW, Canner JK, Mathioudakis N, et al. The Society for Vascular

Surgery Wound, Ischemia, and foot Infection (WIfI) classification

independently predicts wound healing in diabetic foot ulcers. J Vasc

Surg. 2018;68(4):1096-1103.

30. Mathioudakis N, Hicks CW, Canner JK, et al. The Society for Vascular

Surgery Wound, Ischemia, and foot Infection (WIfI) classification sys-

tem predicts wound healing but not major amputation in patients

with diabetic foot ulcers treated in a multidisciplinary setting. J Vasc

Surg. 2017;65(6):1698-705.e1.

31. Robinson WP, Loretz L, Hanesian C, et al. Society for Vascular Sur-

gery Wound, Ischemia, foot Infection (WIfI) score correlates with the

intensity of multimodal limb treatment and patient-centered out-

comes in patients with threatened limbs managed in a limb preserva-

tion center. J Vasc Surg. 2017;66(2):488-98.e2.

32. Weaver ML, Hicks CW, Canner JK, et al. The Society for Vascular

Surgery Wound, Ischemia, and foot Infection (WIfI) classification sys-

tem predicts wound healing better than direct angiosome perfusion

in diabetic foot wounds. J Vasc Surg. 2018;68:1473-1481.

33. Huang Y, Xie T, Cao Y, et al. Comparison of two classification systems

in predicting the outcome of diabetic foot ulcers: the Wagner grade

and the Saint Elian Wound score systems. Wound Repair Regen. 2015;

23(3):379-385.

34. Martínez-De Jesús FR. A checklist system to score healing progress

of diabetic foot ulcers. Int J Low Extrem Wounds. 2010;9(2):74-83.

35. Lavery LA, Armstrong DG, Murdoch DP, Peters EJ, Lipsky BA. Val-

idation of the Infectious Diseases Society of America's diabetic

foot infection classification system. Clin Infect Dis. 2007;44(4):

562-565.

36. Mills JL, Conte MS, Armstrong DG, Pomposelli F, Schanzer A,

Sidawy AN, Andros G. The society for vascular surgery lower extrem-

ity threatened limb classification system: Risk stratification based on

Wound, Ischemia and foot Infection (WIfI). J Vasc Surg. January 2014;

59:220-234.

How to cite this article: Monteiro-Soares M, Russell D,

Boyko EJ, et al. Guidelines on the classification of diabetic

foot ulcers (IWGDF 2019). Diabetes Metab Res Rev. 2020;36

(S1):e3273. https://doi.org/10.1002/dmrr.3273

8 of 8 MONTEIRO-SOARES ET AL.

https://doi.org/10.1002/dmrr.3273

	Guidelines on the classification of diabetic foot ulcers (IWGDF 2019)
	  RECOMMENDATIONS
	1  INTRODUCTION
	2  METHODS
	3  RECOMMENDATIONS AND RATIONALE
	  PICO
	  Recommendation 1
	  Rationale

	  PICO
	  Recommendation 2
	  Rationale

	  PICO
	  Recommendation 3
	  Recommendation 4
	  Rationale

	  PICO
	  Recommendation 5
	  Rationale


	4  CONSIDERATIONS/FUTURE RESEARCH/KEY CONTROVERSIES
	5  CONCLUDING REMARKS
	ACKNOWLEDGEMENTS
	  CONFLICT OF INTEREST
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




