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Abstract

Background Diabetic foot assessments detect patients at risk for developing a diabetes-related foot ulceration and
can significantly reduce the risk of amputation. In order to organize this assessment effectively, diabetic foot assess-
ment guidelines are required according to the International Working Group of the Diabetic Foot. However, these
international guidelines have not been adapted into a national guideline for podiatrists in Flanders, Belgium. This
study aims to identify the methods and guidelines currently used to assess the diabetic foot in private podiatry prac-
tices in Flanders, Belgium and to explore the podiatrists opinions on developing a national diabetic foot assessment
guideline.

Methods This exploratory mixed method study was composed of an anonymous online survey comprising of
open- and closed-ended questions followed by 1:1 online semi-structured interviews. Participants were recruited via
e-mail and a closed private Facebook group of podiatry alumni. Data was analyzed using SPSS statistics and thematic
analysis described by Braun and Clarke.

Results This study showed that the vascular assessment of the diabetic foot exists solely of a medical history and pal-
pation of the pedal pulses. Non-invasive tests such as doppler, toe brachial pressure index or ankle brachial pressure
index are seldom used. Only 66% reported to use a guideline for the diabetic foot assessment. There was a variety of
reported guidelines and risk stratification systems in use in private podiatry practices in Flanders, Belgium.

Conclusion Non-invasive tests such as the doppler, ankle brachial pressure index or toe brachial pressure index are
rarely used for the vascular assessment of the diabetic foot. Diabetic foot assessment guidelines and risk stratification
systems to identify patients at risk for developing a diabetic foot ulcer were not frequently used. International guide-
lines of the International Working Group of the Diabetic Foot have not yet been implemented in private podiatry
practices in Flanders, Belgium. This exploratory research has provided useful information for future research studies.
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Background

The prevalence of diabetes mellitus (DM) is increasing at
an alarming rate. In 2018, the prevalence of diabetes in
the Belgian population has increased to 6.1% as a result
of the population ageing and an increase in overweight
or obesity [1]. Diabetes-related foot ulceration (DFU) is
one of the most prevalent and serious complications of
DM [2]. The annual incidence of DFUs in Belgium is 2%
and the lifetime risk of developing a DFU has been esti-
mated between 19 and 34% [3, 4]. Moreover, recent data
suggest that between 25 to 40% of patients with a history
of a DFU experience a recurrence within 1 year after the
ulcer has healed [3, 4]. DFUs are the most common cause
of non-traumatic amputation in Western countries, with
85% of all lower limb amputations reported as being pre-
ceded by a DFU [5]. Early detection of the patients at risk
for developing a DFU, through a diabetic foot assessment,
can significantly reduce the risk of amputation [6, 7]. The
study of Lavery et al. showed that implementation of a
diabetic foot assessment with complementary preventive
and acute care services, according to patient’s risk factor,
reduces the incidence of amputations by 47% [7]. Peer
reviews of the diabetic foot services in the South-West
region of the UK indicated that introducing regular foot
examinations and offering advice or referral to preventive
and acute services decreases the incidence of DFU related
major amputations [8]. Podiatrists have an essential role
in performing these foot assessments and providing pre-
ventive or acute services. The study of Blanchette et al.
[9] reported that multidisciplinary teams with podiatry
services lead to a significant reduction in lower extrem-
ity amputations. Moreover, providing podiatry services
for patients with diabetes before the onset of a DFU
reduces hospital admissions [10]. In Belgium, the initial
diabetic foot assessment is carried out by the general
practitioner (GP). When patients are at low or moder-
ate risk of developing a DFU, they are referred to podia-
trists, working in the private sector, for annual diabetic
foot assessments and prevention services [11]. In order
to organize these assessments and services effectively,
guidelines are required according to the International
Working Group of the Diabetic Foot (IWGDF) [12]. The
IWGDF has developed an evidence-based international
diabetic foot assessment guideline for all health care pro-
fessionals [13, 14]. This practical guideline is aimed at the
global community of health care professionals involved
in the diabetic foot care [14]. The working group recom-
mend that those guidelines may have to be adapted based
on local circumstances taking into account accessibility
to health care resources and various cultural factors [14].
However, to date, these international diabetic foot assess-
ment guidelines have not been adapted into a national
guideline for podiatrists working in the private sector in
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Flanders, Belgium. Therefore, the primary objective of
this research was to examine which methods and guide-
lines are currently used to assess the diabetic foot in pri-
vate podiatry practices in Flanders, Belgium. The second
objective of this study was to explore the podiatrists’ per-
ceptions on developing a national guideline for the dia-
betic foot assessment in Flanders, Belgium.

Methods

To our knowledge, this is the first research investigating
the diabetic foot assessment methods in private podiatry
practices in Flanders, Belgium. Therefore, an exploratory
mixed method research was conducted. The quantitative
phase of this research involved the collection of data by
using an anonymous online survey to determine which
methods and guidelines are currently used to assess the
diabetic foot. A sequential qualitative phase followed
the quantitative phase to clarify the results of the sur-
vey an to explore podiatrists’ perceptions on developing
a national diabetic foot assessment guideline. This phase
consisted of online 1:1 interviews. The target population
of this study were podiatrists registered with the Belgian
National Institute for Health and Disability Insurance
(NIHDI) and working in the private sector in Flanders,
Belgium. The School of Health Sciences Research Ethics
Panel, University of Brighton approved the study on the
11" of March 2021.

Study design

An anonymous online survey comprising of 6 open-
and 8 closed-ended questions was drawn up to generate
quantitative data. These questions were generated fol-
lowing a literature review. The IT services of the Jisc UK
digital, data and technology agency were used to host
the online survey. The front page of the survey included
information on storage of data, purpose of the study and
data protection. Participants had to give their informed
consent in order to gain access to this survey. The survey
questions were distributed on 2 screen pages and were
translated in English by a translator. Participants could
choose to write the answers to the open-ended questions
in their preferred language to encourage participation.
They could review and change their answers before fin-
ishing the survey. All questions had to be completed in
order to finish the survey. A pilot of this survey was com-
pleted by the researcher, supervisor and an experienced
podiatrist, prior to sending out the survey links.

From May until July 2021, invitations to participate
in the online survey were sent via e-mail to 362 podia-
trists working in the private sector in Flanders, Belgium.
These e-mail addresses were retrieved from an internet
search and were publicly available. The survey was also
promoted on the private Facebook group of all podiatry
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alumni of the Artevelde University in Flanders, Belgium.
Reminder e-mails and Facebook posts were sent two
weeks after the initial invitation or post to improve the
response rate. In order to retrieve qualitative data on
podiatrist’s perceptions on developing a national guide-
line, survey respondents were asked in the survey to
indicate if they were interested in participating in a one-
on-one semi-structured interview. Only 9 out of the 50
participants indicated they would like to participate in
these interviews. Invitations for these interviews were
sent via e-mail in July 2021. After the invitation e-mails
were sent out, only 4 volunteers were interested to take
part in the next step of this research.

The researcher conducted the interviews in Dutch.
These interviews were held online and recorded via
Microsoft Teams. The interviews recordings were deleted
after transcription. The interviews lasted approximately
1 h and were carried out once per participant, repeat
interviews were not conducted. The researcher devel-
oped an interview guide which outlined the structure
of the interview and was used as a tool to check if every
question was answered by the interviewees. This guide
was reviewed by the supervisor prior to the first inter-
view. The interviews were coded using thematic induc-
tive analysis described by Braun and Clarke [15]. The 3
core themes developed from this analysis are presented
in Table 1 and the identified subthemes are also illus-
trated. Participating in the survey and interviews was
voluntary. There were no incentives or rewards offered to
participate in this research.

Inclusion criteria for this research were registered
podiatrists working part-time or full-time in the private
sector in Flanders, Belgium. Therefore, podiatrists work-
ing solely in multidisciplinary diabetic foot clinics in the
public sector (MDFCs) were excluded from the study, as
these clinics are bound to guidelines for clinical audits.
Other health care professionals such as diabetes nurses,
physiotherapists and GPs were also excluded from
the study. The survey was only available in English and

Table 1 Themes thematic analysis
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Dutch. As a result, the link to the survey was not sent out
to podiatrists working in the private sector in the French
part of Belgium, Wallonie. These podiatrists were there-
fore also excluded from the study.

Data analysis

Data analysis was conducted solely by the researcher.
Data from the survey were kept within the “JISC online
survey” tool and analyzed using Excel (Microsoft 365)
and SPSS Statistics version 26 for Windows (IBM Corpo-
ration). Categorical data were compared using a Fishers
exact test. A p-value of<0.05 was considered statistically
significant. Data from free text responses to the sur-
vey questions and online interviews were coded using
the inductive thematic analysis described by Braun and
Clarke [15]. Personal details of the interviewees were
removed from the interview transcripts. Thematic analy-
sis of the qualitative data involved familiarization and
analysis of data, developing core themes around podia-
trists’ experiences and opinions and reviewing these
themes before reporting the results. The core themes
and most interesting quotes were translated in English
after the thematic analysis. All interview transcripts were
returned to the participants for comments and/or correc-
tions. As a result, member checking along with the meth-
odological triangulation, using survey and interviews for
data collection, helped to mitigate bias in coding.

Results

Survey

Out of the 362 podiatrists contacted in Flanders, Bel-
gium, a total of 50 participated in the survey (14%
response rate). Demographic data from the respondents
are presented in Table 2.

Diabetic foot assessment methods

The survey investigated which screening assessment
methods were routinely performed to identify diabetic
neuropathy and periperal arterial disease (PAD). These

Themes

Subthemes

Guidance documents or guidelines for the diabetic foot assessment

Diabetic foot assessment

Need for a change

-Use of guidelines in private podiatry practices
-Retrieving guidelines
-Communication of the latest international guidelines

-Use of a Doppler
-Inconsistencies in the interpretation of the diabetic
foot risk stratification system

-Lack of referral pathway from the general practi-
tioner to the private podiatrist

-Reimbursement for podiatry consultations in
Belgium
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Table 2 Demographics of respondents

Duration of employment as a podiatrist (N=50)
«0-5 years 50% (25)
-5-10 years 16% (8)

+>10years 34% (17)
Practice office setting of podiatrists: (N=50)
-Private practice 40% (20)
-Part-time hospital/ Part-time private (multidisciplinary) 32% (16)
practice

-Multidisciplinary private practice 28% (14)
Number of diabetic patients treated in an average week (N=50)
«Less than 5 patients 38% (19)
-Between 5 and 10 patients 24% (12)
-More than 10 patients per week 38% (19)

2Variables were not mutually exclusive. Results should be interpreted with
caution

results are presented in Fig. 1 and 2. The results of the
survey indicate that the most reported screening tests
for diabetic neuropathy are history of symptoms of neu-
ropathy (82%) and the 10 g monofilament test (98%) (see
Fig. 1). In addition to history and 10 g monofilament test,
at least one other test was used by 72% of the respond-
ents such as the 128 Hz tuning fork or the Ipswich Touch
test [16].

For the assessment of PAD, a minimum combination of
medical history, palpation of the pedal pulses and capil-
lary refill time was used by 68% of the respondents. An
audible handheld doppler, ankle brachial pressure index
(ABPI) and toe brachial pressure index (TBPI) were sel-
dom used (18%, 4% and 6% respectively). However, when
podiatrists were asked which tests they are not currently

REFLEX HAMER ] 2%
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14%
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performing but would like to, 22% reported they would
like to use an audible handheld doppler and 6% would
like to perform an ABPI.

The survey investigated the use of complementary
tests for the diabetic foot assessment. Inspection of foot
deformities, footwear (shoes and socks) and skin/nails/
wounds was reported by 6%, 8% and 18% of the podia-
trists respectively. Clinical tests to detect joint mobility
was the most reported complementary test (28%).

Diabetic foot assessment guidelines or guidance documents
and risk stratification systems

Sixty-six percent of all podiatrists use guidance docu-
ments or guidelines for the assessment of the diabetic
foot. The Fisher’s exact test was used to determine
the relationship between years of experience and the
use of guidelines or guidance document for diabetic
foot assessments. Although recently graduated podia-
trists are introduced to the latest guidelines of the
IWGDE, the test showed that they are not more likely
to use guidelines compared to experienced podiatrists
(fisher exact test. p=0,837). The findings of this sur-
vey indicate that a minimum of 9 different guidance
documents or guidelines are used by private podia-
trists working in Flanders, Belgium. Most of the podia-
trists (24%) develop their own guidance documents or
guidelines for the diabetic foot assessment. 21% of the
respondents did not specify the name of the document
used for this assessment while others reported pub-
lished risk guidance classification documents such as
the guidance documents available on patient manage-
ment software designed for podiatrists (12%), the Sims
classification (9%) [17] or the perfusion, extent, depth,

IPSWICH TOUCH TEST

28%

128 HZ TUNING FORK

56%

MEDICAL HISTORY ASSESSMENT

82%

10G MONOFILAMENT

98%

0% 10%

20%

30% 40% 50% 60% 70% 80% 90% 100%

Fig. 1 Screening tests for diabetic neuropathy. Detailed summary of tests used to assess diabetic neuropathy in private podiatry practices in

Flanders, Belgium. N=50 podiatrists
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PALPATION OF THE SKIN TEMPERATURE

ANKLE BRACHIAL PRESSURE INDEX

TOE BRACHIAL PRESSURE INDEX

AUDIBLE HANDHELD DOPPLER

CAPILLARY REFILL TIME

MEDICAL HISTORY ASSESSMENT

PALPATION OF THE PEDAL PULSES
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Fig. 2 Screening tests for peripheral arterial disease. Detailed summary of tests used to perform the vascular assessment of the diabetic foot in

private podiatry practices in Flanders, Belgium. N=50 podiatrists

infection and sensation classification system (9%) [18]
(PEDIS), the IWGDF guidelines (6%) [14], documents
retrieved from MDFC (9%), DN4 and VAS-score ques-
tionnaire (6%) and documents retrieved from the
podiatry undergraduate course (3%).

Risk stratification systems are used to determine the
risk of developing a DFU and are often used to determine
the frequency of podiatry visits. However, only 66% of
the respondents use a diabetic foot risk stratification sys-
tem. The most popular system (42%) is the one provided
by the NIHDI [19] to determine the reimbursement of
podiatry consultations for patients with diabetes. The

UPON PATIENTS REQUEST

PRESENCE OF A FOOT WOUND

FREQUENCY OF SCHEDULED PODIATRY CONSULTATIONS
ANNUAL APPOINTMENT

BI-ANNUAL APPOINTMENT

DEPENDING ON REIMBURSEMENT PODIATRY CONSULTATION

“SIMS classification” [17] is the second most described
risk stratification system in use (36%).

Frequency of diabetic foot assessments

Figure 3 shows how podiatrists determine the fre-
quency of diabetic foot assessments. It highlights the
two most commonly cited reasons for assessment fre-
quency being the risk classification of the patient (44%)
and depending on the reimbursement arrangements
for podiatry consultations (16%). Other reported rea-
sons were the frequency of scheduled appointments
(6%), presence of a foot wound (4%) or patients request
for a diabetic foot assessment (2%). Some podiatrists

J 2%

o 4%

] 6%
] 6%
] 2%

DEPENDING ON THE RISK CLASSIFICATION

44%

0%

10%

20% 30% 40% 50% 60% 70% 80% 90% 100%

Fig. 3 Frequency of diabetic foot assessments. How often and when do podiatrists perform a diabetic foot assessment in private podiatry practices

in Flanders, Belgium. N =50 podiatrists



Vansteenland and Forss Journal of Foot and Ankle Research

perform the diabetic foot assessment only during
annual (6%) or bi annual (12%) podiatry consultations.

Interviews

Guidance documents or guidelines for the diabetic foot
assessment

The majority of the participants interviewed reported the
use of a variety of guidelines for the diabetic foot assess-
ment in private practices, which was also apparent in the
survey results. Furthermore, these guidelines and guid-
ance documents were retrieved in various ways.

“I attend the International Symposium on the Dia-
betic Foot every year”

“ We retrieved guidelines or guidance documents
through conferences, guidelines from other countries
and following Prof. Dr. Armstrong on social media”
“1 use the guidance document that I received during
my undergraduate internship”

When asked about possibly introducing a national
diabetic foot assessment guideline, the participants sug-
gested that it would be impossible to introduce a national
guideline immediately. They reported that the process of
developing and introducing a national guideline should
start with increasing the Belgian private podiatrists’
awareness of the IWGDF guidelines.

“Communicating the latest international standards
on diabetic foot assessment, through BVP-ABP (the
podiatric medical association in Belgium), would
be a step in the right direction. Although, we do not
know if podiatrists will read this information.”

Diabetic foot assessment
It was apparent in the survey results that podiatrists use
a minimum combination of medical history, palpation
of the pedal pulses and capillary refill for the vascular
assessment. The interviews explored why highly recom-
mended methods such as a Doppler or ABPI are not inte-
grated in the diabetic foot assessment in private podiatry
practices in Belgium.

The majority of participants agreed with the statement
that it is not worth investing in the costly equipment for
ABPI or Doppler.

“You have to buy additional equipment and I am
wondering what is the cost—benefit analysis?”

“It is quite expensive and you do not need it that
often. I would rather invest in other equipment that I
need for daily use”.

This view was echoed by another participant who
stated that besides this costly investment, the current
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pricing of podiatry consultations and non-existent refer-
ral pathways for patients with diabetes hold podiatrists
back to invest in the equipment needed.

“The pricing of the podiatry consultations has not
been correctly determined. I really would like to
invest in this equipment but if I only need to use it
once a year due to the lack of referral of patients
with diabetes, it is not worth the investment.

Another common view amongst interviewees was the
inconsistencies in the interpretation of the diabetic foot
risk factor between different private podiatrists. It was
suggested that although there is no national guideline on
diabetic foot assessment, podiatrists use the same assess-
ment methods. However, when the results of this assess-
ment must be interpreted there could be inconsistencies
in how these are used to stratify the patients risk factor
for developing a DFU.

“Patient with a medical history of revasculariza-
tion, presenting with good palpable pedal pulses
remains a high risk foot in my opinion. However,
colleagues could interpret this differently. They
could reason that because the pedal pulses are
palpable the patient would fall back to the low
risk category.

Need for change

A recurrent theme in the interviews was a sense
amongst interviewees that some issues in assessing
the diabetic foot highlight the need for change in the
diabetic foot care. Firstly, there is no established refer-
ral pathway from the GP to the private podiatrist in
Belgium.

“There are few GPs referring patients with diabetes

for a diabetic foot assessment. I have been trying for
years to change this, without any result. They only
refer patients when DFUs occur”

Secondly, the lack of referral could be attributed to the
fact that GPs are not aware of the professional capabili-
ties of podiatrists.

“I think GPs have no idea of what the podiatrists’
professional capabilities really are. They suppose
we solely perform diabetic foot care and do not real-
ize we perform a thorough diabetic foot assessment
prior to the foot care. What does the GP expect from
the podiatrist and vice versa? I think this needs fur-
ther discussion.”

Lastly, podiatry consultations are only reimbursed
twice a year, which is not sufficient for patients with a
moderate to high risk of developing a DFU.
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“A lot of high risk patients need frequent podiatry
consultations. However, they also have a lot of other
medical expenses, so they stick to the two reim-
bursed podiatry consultations a year because they
can’t afford it. If we could treat these patients every
month, this would reduce the occurrence of diabetic
foot problems remarkably”

“Patients with diabetes have a lot of medical
expenses. Podiatry consultations cost between
30 to 35 euros. If you have to pay this out of your
own pocket every time, these medical expenses will
increase and some patients will eventually cut out
these expenses.”

Discussion

To our knowledge, this is the first exploratory mixed
method study that evaluated the podiatrists’ experiences
and methods in assessing the diabetic foot in the private
sector in Flanders, Belgium. The major findings of this
research were firstly the lack of use of non-invasive tests
for the vascular assessment of the diabetic foot. Secondly,
only 66% of the respondents use guidelines to assess the
DE. Moreover, this research has shown that the IWGDF
guidelines have not yet been implemented in the private
podiatry practices in Flanders, Belgium. Lastly, one third
of the respondents do not use a risk stratification system
to identify patients at risk for developing a DFU.

The most important finding was the limitation of non-
invasive tests used for the vascular assessment of the
diabetic foot. PAD is an independent risk factor for sub-
sequent DFU [20]. Studies have shown that it is present
in up to 50% of patients presenting with a DFU [21, 22].
Moreover, previous research has established that patients
with diabetes with PAD were five times more likely to
have undergone a lower-extremity amputation (LEA) and
had higher mortality compared to non-diabetes patients
[23-25]. The UK NICE guidelines recommend to assess
the vascular status as an important predictor of ulcera-
tion in the diabetic foot [26]. Considering this evidence,
it seems that identification of PAD in patients with dia-
betes is key in minimizing the risk of LEA. The results
of the survey and interviews showed that the vascular
assessment in private podiatry practices in Flanders, Bel-
gium solely exists of a medical history and palpation of
the pedal pulses. These results are consistent with previ-
ous research, which evaluated the vascular assessment
techniques of podiatrists in the UK [27]. Nevertheless,
the IWGDF guidelines suggest that the presence of pal-
pable foot pulses cannot be used in isolation to reliably
exclude PAD [28]. Pedal pulse examination has a poor
sensitivity and is not independently sufficient to con-
clusively diagnose PAD [29, 30]. Therefore, guidelines
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recommend a more objective evaluation with a Doppler,
ABPI or TBPI for identifying PAD [28-30]. Research
has shown that non-invasive testing such as Doppler
and TBPI are more accurate and viable screening tests
to identify PAD among patients with diabetes [31-33].
TBPI is often preferred for diagnostic testing because
research has shown that this test provides a more accu-
rate diagnosis in patients with diabetes with carotid ath-
erosclerosis compared to ABPI [32, 34, 35]. The results
of the interviews of this study indicated that the lack of
podiatry consultation reimbursement and referral path-
ways hinders private podiatrists in Flanders, Belgium
to invest in the equipment needed for noninvasive test-
ing. Lack of equipment has been reported as a frequent
barrier to performing a vascular assessment in previous
studies performed in the UK and Australia [36, 37]. This
shows that in order to improve the quality of diabetic
foot assessments, podiatrists should get the opportunity
to invest in proper equipment.

The second finding of this research was that the IWGDF
guidelines have not yet been implemented in private
podiatry practices in Flanders, Belgium. Since 1999, the
IWGDF has developed international clinical practice
guidelines for the prevention and management of the
diabetic foot [14]. These guidelines are systematically
developed statements to assist health care profession-
als’ decisions, to standardize the diabetic foot care and
improve the quality of health care [38, 39]. The IWGDF
advises that those guidelines may have to be adapted
based on local circumstances taking into account acces-
sibility to health care resources and various cultural fac-
tors [14]. When nations consider to develop a national
diabetic foot assessment guideline, it is advised to adopt a
similar methodology to that used by the IWGDF [40, 41].
Moreover, the guidelines must be as specific as possible to
reduce ambiguity and confusion among clinicians manag-
ing patients with DFUs [40]. Several studies have shown
that developing a national diabetic foot assessment guide-
line, based on the international recommendations, not
only increases the frequency of diabetic foot assessments
[42, 43] but also reduces the incidence of diabetes-related
LEA [19, 44]. However, in Belgium, the international rec-
ommendations have not yet been implemented into a
national diabetic foot assessment guideline. This could
be the reason why only 66% of all private podiatrists in
Flanders, Belgium reported to use guidance documents or
guidelines for the assessment of the diabetic foot. Solely
6% of these podiatrists are using the IWGDF guidelines.
It also raises a question to what are the other 34% using?
Although, with only a response rate of 14%, we do not
have a true representative sample of private podiatrists
in Flanders, Belgium and these results must therefore be
interpreted with caution.
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Another possible explanation for the lack of implementa-
tion of diabetic foot assessment guidelines in private podi-
atry practices in Flanders, Belgium could be the variety
of available guidelines or guidance documents published
by various organizations and experts in the field [45, 46].
This could create confusion among podiatrists as to which
guidelines should be implemented in clinical practice and
explains why 9 different guidelines or guidance documents
were identified as being used in private podiatry practices
in Flanders, Belgium. Moreover, studies have shown that
there is a high variability in the recommended methods
for the diabetic foot assessment and a lack of consistency
regarding the levels of evidence and grades of these recom-
mended methods between different guidelines [45, 47, 48].
As a result, the variation of guidelines used in private podi-
atry practice in Flanders, Belgium could lead to differences
in interpretation of the diabetic foot risk stratification sys-
tem between podiatrists and affect the quality of diabetic
foot care ultimately received by the patient.

The concerns regarding the inconsistent interpretation
of the diabetic foot risk stratification system among the
private podiatrists were widespread in the interviews. This
concern could be explained by the lack of implementation
of these systems in podiatry practice, which was apparent
in the survey results. One third of the respondents do not
use a risk stratification system to identify patients at risk
for developing a DFU. Diabetic foot risk stratification sys-
tems are designed to determine the appropriate manage-
ment and assessment frequency of the diabetic foot [46].
Studies of Boyko et al. [49] and Leese et al. [50] showed
that risk stratification systems based on the I'WGDF

Table 3 Risk stratification system NIDHI & IWGDF

Risk Group Risk classification IWGDF guidelines [9]
Belgian NIDHI [40]

0 - no LOPS or PAD

1 LOPS LOPS or PAD

2 A)Moderate foot LOPS+PAD
deformities such as LOPS 4 foot deformity
prominence PAD +foot deformity
of metatarsal heads,
hyperkeratosis
and/or flexible ham-
mer- or claw toes
and/or moderate
hallux abducto valgus
(<309
B)Severe foot deformi-
ties

3 PAD LOPS or PAD and one or
History of DFU more of the following:
Amputation -History of foot ulcer
Charcot +LEA (minor or major)

-End-stage renal disease

LOPS Loss of protective sensation, PAD Peripheral arterial disease, DFU Diabetic
foot ulcer, LEA Lower extremity amputation
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guidelines have an excellent ability in accurately quantify-
ing and defining an individual’s risk of developing a DFU.
Moreover, it provides a more accurate prediction of the
foot ulcer risk than the individual results considered in
isolation [49]. The survey results indicated that one-third
of the podiatrists are not using any risk stratification sys-
tem. As a result, it could be assumed that these podiatrists
determine the patients risk factor based on individual
predictors potentially resulting in inconsistent diabetic
foot risk scores. Podiatrists that did use a risk stratifica-
tion system, most frequently rely on the system provided
by the Belgian NIHDI [51] (Table 3) which is based on the
on the Coleman’s risk stratification [52, 53]. Although this
system is provided by the Belgian Institute, it is important
to note that this risk stratification has never been adapted
to the latest research or recommendations of the IWGDFE.
Moreover, there are no studies that have validated this
risk stratification system, which could explain why there
could be inconsistencies in the diabetic foot risk stratifica-
tion interpretation between podiatrists. Therefore, adopt-
ing a new risk stratification system in compliance with the
latest international recommendations could decrease the
inconsistencies in the interpretation of the diabetic foot
risk stratification between podiatrists. This would ulti-
mately improve the diabetic foot care for patients at risk
for developing a DFU.

Limitations

The present study has presented a number of limita-
tions and the results should be interpreted cautiously.
Firstly, the trustworthiness of this study was subject to
certain limitations. The transferability of this research
was affected by the small sample size. Invitations for
the survey and interviews were solely sent out to pri-
vate podiatrists in Flanders, Belgium. Moreover, only a
small proportion of private podiatrists responded (14%)
resulting in a poor external validity. Moreover, this
study was conducted as an exploratory mixed method
research. Therefore, there was no pilot study or peer
review performed prior to this research to validate the
survey and interview questions. This resulted in a poor
reliability and dependability. In order to generalize the
results nationally, this study should be repeated includ-
ing podiatrists working in the private sector in Wal-
lonie and measures should be undertaken to improve
the response rate and to validate the survey and inter-
view questions.

Secondly, the survey limited the researcher in her abil-
ity to further explore the content of the different risk
stratification systems used in private podiatry practice.
The second most reported risk stratification used was the
“SIMS risk stratification system” This system was devel-
oped in 1988 [17] and introduced in the neighboring
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country the Netherlands. According to diabetic foot
assessment guidelines in the Netherlands, their risk
stratification system has been adapted in 2006 to the cur-
rent IWGDF guidelines. However, the term “SIMS” was
kept as podiatrists kept associating the term with dia-
betic foot risk stratification [54]. As a result it is possible
that Belgian private podiatrists reporting the use of the
“SIMS risk stratification system” actually use the current
IWGDF guidelines, not the original reported system of
1988, which could have influenced the results related to
this survey question.

Lastly, the audit reports from the MFCS in second-
ary care in Belgium provide the only data available on
national diabetic foot care. The lack of organization
of services for the diabetic foot in the private sector
results in a gap of knowledge on the current diabetic
foot assessment methods and foot care. Furthermore, it
makes it impossible to analyze how the current practice
could influence the results of the audit report from the
MECS.

Conclusion

The findings of this study demonstrated that podiatrists
in the private sector in Flanders, Belgium rarely use non-
invasive tests such as the audible handheld doppler, ABPI
or TBPI for the vascular assessment of the diabetic foot.
Diabetic foot assessment guidelines and risk stratification
system to identify patients at risk for developing a DFU
are not frequently used in private podiatry practices.
Furthermore, the international guidelines of the IWGDF
have not yet been implemented in these practices, which
highlights the need for the development of a uniform
national diabetic foot assessment guideline.

These findings are important targets for further
investigation. In order to generalize these results,
future research targeting registered podiatrists work-
ing in the private and public sectors in Belgium is
needed. Conducting a pilot study or peer review to
validate the questionnaire could improve the reliability
of these future studies.

Abbreviations

ABPI Ankle brachial pressure index

DF Diabetic foot

DFU Diabetic foot ulceration

DM Diabetes Mellitus

GP General practitioner

IWGDF International Working Group of the Diabetic Foot
LEA Lower extremity amputation

LOPS Loss of protective sensation

MDFC Multidisciplinary Foot Clinic

MFCS Multidisciplinary foot care services

NIHDI National Institute for Health and Disability Insurance
PAD Peripheral arterial disease

UK United Kingdom

(2023) 16:17

Page 9 of 11

Acknowledgements
None.

Authors information

Forss Rachel is a senior lecturer in Podiatry at the University of Brighton, UK.
Vansteenland Irene is a Msc Podiatry candidate at the University of Brighton,
UK. She is the owner of the podiatry practice “Podoconsult Vansteenland
Irene”in Lievegem, Belgium and works as a private podiatrist in “Dermatologie
Gent"and the Multidisciplinary Diabetic Foot Clinic of AZ-Sint Jan Brugge in
Belgium.

Authors’ contributions

V.I. study design, data analysis and interpretation, conducting interviews,
data collection and writing of the article. F.R. supervision of study design,
data analysis and interpretation, data collection and review of the article. The
authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

A favourable ethical opinion was obtained from the School of Health Sciences
Research Ethics Panel of the University of Brighton on 11th of March 2021.
(reference number 2021-8131).

All participants of the survey had to consent to participate in this study in
order to gain access to the online survey. Informed consent was also obtained
prior to the online interviews.

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Sport & Health Sciences, University of Brighton, 49 Darley Road,
Eastbourne BN20 7UR, UK. ?Podoconsult Vansteenland Irene BV, Hendrik Con-
sciencelaan 54, 9950 Lievegem, Belgium. >Centre for Regenerative Medicine
and Devices, University of Brighton, Brighton, UK. *School of Sport and Health
Sciences, University of Brighton, 49 Darley Road, Eastbourne BN20 7UR, UK.

Received: 29 September 2022 Accepted: 16 March 2023
Published online: 27 March 2023

References

1. Steeds meer belgen met diabetes [press release]. 2020.

2. Everett E, Mathioudakis N. Update on management of diabetic foot
ulcers. Ann N'Y Acad Sci. 2018;1411(1):153-65.

3. Armstrong DG, Boulton AJM, Bus SA. Diabetic foot ulcers and their recur-
rence. N Engl J Med. 2017,376(24):2367-75.

4. Doggen, 2018, Initiatief voor kwaliteitsbevordering en epidemiologie bij
multidisciplinaire diabetes voetklinieken (IKED-voet)’; resultaten van de
5de gegevensverzameling.

5. HoltRIG, Cockram CS, Flyvbjerg A, Goldstein BJ. Textbook of diabetes. 5th
ed. Chichester: Wiley Blackwell; 2017.

6. Apelqvist J, Larsson J. What is the most effective way to reduce incidence
of amputation in the diabetic foot? Diabetes Metabolism Research and
Reviews. 2000;16;(4,51):S75-S83.

7. Lavery LA, Hunt NA, Lafontaine J, Baxter CL, Ndip A, Boulton AJM.
Diabetic Foot Prevention: a neglected opportunity in high-risk patients.
Diabetes Care. 2010;33(7):1460-2.

8. Paisey RB, Abbott A, Levenson R, Harrington A, Browne D, Moore
J, et al. Diabetes-related major lower limb amputation incidence is
strongly related to diabetic foot service provision and improves with



Vansteenland and Forss Journal of Foot and Ankle Research

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

enhancement of services: peer review of the South-West of England.
Diabet Med. 2018;35(1):53-62.

Blanchette V, Brousseau-Foley M, Cloutier L. Effect of contact with
podiatry in a team approach context on diabetic foot ulcer and lower
extremity amputation: systematic review and meta-analysis. J Foot Ankle
Res. 2020;13:15. https://doi.org/10.1186/513047-020-0380-8.

Gibson TB, Driver VR, Wrobel JS, Christina JR, Bagalman E, DeFran-

cis R, et al. Podiatrist care and outcomes for patients with diabetes

and foot ulcer: podiatrist care and diabetic foot ulcer. Int Wound J.
2014;11(6):641-8.

. Koeck P, Bastiaens H, Benhalima K, Cloetens H, Feyen L, Sunaert P, et al.

Diabetes Mellitus type 2. In: Medica D, editor.: Domus Medica; 2015.
Schaper NC, Van Netten JJ, Apelqvist J, Lipsky BA, Bakker K. Prevention
and management of foot problems in diabetes: a summary guidance for
daily practice 2015, based on the IWGDF guidance documents. Diabetes
Res Clin Pract. 2017;124:84-92.

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/metabol Res Rev.
2020;36(51):e3269-n/a.

Schaper NC, van Netten JJ, Apelqvist J, Bus SA, Hinchliffe RJ, Lipsky

BA, et al. Practical Guidelines on the prevention and management of
diabetic foot disease (IWGDF 2019 update). Diabetes/metabol Res Rev.
2020;36(51):e3266-n/a.

Braun'V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

Rayman G, Vas PR, Baker N, Taylor CG, Gooday C, Alder Al, et al. The
Ipswich Touch Test: a simple and novel method to identify inpatients
with diabetes at risk of foot ulceration. Diabetes Care. 2011;34(7):1517-8.
Sims JDS, Cavanagh PR, Ulbrecht JS. Risk factors in the diabetic foot.
Recognit Manage Phys Ther. 1988;68(12):1887.

Schaper NC. Diabetic foot ulcer classification system for research
purposes: a progress report on criteria for including patients in research
studies. Diabetes/Metabol Res Rev. 2004;20(4;51;):590-5.

Anichini R, Zecchini F, Cerretini |, Meucci G, Fusilli D, Alviggi L, et al.
Improvement of diabetic foot care after the Implementation of the
International Consensus on the Diabetic Foot (ICDF): Results of a 5-year
prospective study. Diabetes Res Clin Pract. 2006;75(2):153-8.

Brownrigg JRW, Apelqvist J, Bakker K, Schaper NC, Hinchliffe RJ. Evidence-
based management of PAD & the Diabetic Foot. Eur J Vasc Endovasc
Surg. 2013;45(6):673-81.

Prompers L, Huijberts M, Apelqvist J, Jude E, Piaggesi A, Bakker K, et al.
High prevalence of ischaemia, infection and serious comorbidity in
patients with diabetic foot disease in Europe. Baseline results from the
Eurodiale study. Diabetologia. 2007;50(1):18-25.

Morbach S, Furchert H, Rimenapf G, Abbas ZG, Bharara M, Armstrong
DG, et al. Long-term prognosis of diabetic foot patients and their limbs:
amputation and death over the course of a decade. Diabetes care.
2012,35(10):2021-7.

Moulik PK, Mtonga R, Gill GV. Amputation and mortality in new-onset
diabetic foot ulcers stratified by etiology. Diabetes Care. 2003;26(2):491-4.
Jude EB, Oyibo SO, Chalmers N, Boulton AJM. Peripheral arterial disease in
diabetic and nondiabetic patients. Diabetes Care. 2001;24(8):1433.
Spreen MI, Gremmels H, Teraa M, Sprengers RW, Verhaar MC, Statius

van Eps RG, et al. Diabetes is associated with decreased limb survival in
patients with critical limb ischemia: pooled data from two randomized
controlled trials. Diabetes care. 2016;39(11):2058.

NICE. Diabetic foot problems: prevention and management of foot
problems in people with diabetes. Excellence NIfC, editor. 2015. p. 1-35.
Normahani P Mustafa C, Standfield NJ, et al. Management of peripheral
arterial disease in diabetes: a national survey of podiatry practice in the
United Kingdom. J Foot Ankle Res. 2018;11:29. https://doi.org/10.1186/
$13047-018-0270-5.

Hinchliffe RJ, Forsythe RO, Apelqvist J, Boyko EJ, Fitridge R, Hong JP, et al.
Guidelines on diagnosis, prognosis, and management of peripheral
artery disease in patients with foot ulcers and diabetes (IWGDF 2019
update). Diabetes/metabol Res Rev. 2020;36(51):e3276-n/a.

Collins TC, Suarez-Almazor M, Peterson NJ. An absent pulse is not
sensitive for the early detection of peripheral arterial disease. Fam Med.
2006;38(1):38-42.

(2023) 16:17

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 10 of 11

Khan NA, Rahim SA, Anand SS, Simel DL, Panju A. Does the clinical exami-
nation predict lower extremity peripheral arterial disease? JAMA, J Am
Med Assoc. 2006;295(5):536.

Normahani P, Poushpas S, Alaa M, Bravis V, Sounderajah V, Aslam M, Jaffer
U. Diagnostic accuracy of point-of-care tests used to detect arterial
disease in diabetes: TEsting for Arterial Disease in Diabetes (TrEAD) Study.
Ann Surg. 2022;276(5):e605-12. https://doi.org/10.1097/SLA.0000000000
004545.

Vrriens B, D/Abate F, Ozdemir BA, Fenner C, Maynard W, Budge J, Carradice D,
Hinchliffe RJ. Clinical examination and non-invasive screening tests in the
diagnosis of peripheral artery disease in people with diabetes-related foot
ulceration. Diabet Med. 2018;35(7):895-902. https://doi.org/10.1111/dme.
Tehan PE, Bray A, Chuter VH. Non-invasive vascular assessment in the foot
with diabetes: sensitivity and specificity of the ankle brachial index, toe
brachial index and continuous wave Doppler for detecting peripheral
arterial disease. J Diabetes Complications. 2016;30(1):155-60. https://doi.
0rg/10.1016/jjdiacomp.2015.07.019.

Darban Hosseini Amirkhiz G, Babaei MR, Madani NH, Khamseh ME.
Toe-brachial index is beyond a peripheral issue in patients with type 2
diabetes. PLoS ONE. 2021;16: €0253138.

Singh AK, Bahirani P. Is toe brachial index a better tool than ankle brachial
index for predicting outcomes in diabetic foot patients? Int J Anatomy
Radiol Surg. 2021;10(3):5039-44.

Tehan PE, Fox M, Stewart S, et al. Lower limb vascular assessment tech-
niques of podiatrists in the United Kingdom: a national survey. J Foot
Ankle Res. 2019;12:31. https://doi.org/10.1186/513047-019-0341-2.

Tehan PE, Chuter VH. Vascular assessment techniques of podiatrists

in Australia and New Zealand: a web-based survey. J Foot Ankle Res.
2015;8:71. https://doi.org/10.1186/513047-015-0130-5.

Pooler A. An introduction to evidence-based practice in nursing & health-
care. Abingdon: Routledge; 2014.

Hewitt-Taylor J. Dawsonera. Clinical guidelines and care protocols. Chich-
ester: Wiley; 2006.

Parker CN, Van Netten JJ, Parker TJ, Jia L, Corcoran H, Garrett M, Kwok

CF, Nather A, Que MT, Srisawasdi G, Wraight P, Lazzarini PA. Differences
between national and international guidelines for the management of
diabetic foot disease. Diabetes Metab Res Rev. 2019;35(2):e3101. https://
doi.org/10.1002/dmrr.3101.

Blanchette V, Patry J, Brousseau-Foley M. Adequacy between canadian
clinical guidelines and recommendations compared with international
guidelines for the management of diabetic foot ulcers. Can J Diabetes.
2021;45(8):761-767.e12. https://doi.org/10.1016/.jcjd.2021.03.004.

Chan CB, Dmytruk K, Labbie M, O'Connell P. Organizational changes in
diabetic foot care practices for patients at low and moderate risk after
implementing a comprehensive foot care program in Alberta, Canada. J
Foot Ankle Res. 2020;13(1):26.

Leese GP, Stang D, Pearson DW, Scottish Diabetes Foot Action G. Scottish
Diabetes Foot Action G A national approach to diabetes foot risk stratifi-
cation and foot care. Scottish Med J. 2011;56(3):151-5.

Ortegon M, Redekop K, Niessen LW. Cost-effectiveness of prevention

and treatment of the diabetic foot: a Markov analysis. Diabetes Care.
2004,27(4):901-7.

Formosa C, Gatt A, Chockalingam N. A critical evaluation of existing
diabetic foot screening guidelines. Rev Diabet Stud. 2016;13(2-3):158-86.
Boulton AJM, Armstrong DG, Albert SF, Frykberg RG, Hellman R, Kirkman
MS, et al. Comprehensive foot examination and risk assessment: a report
of the task force of the foot care interest group of the American Diabetes
Association, with endorsement by the American Association of Clinical
Endocrinologists. Diabetes Care. 2008;31(8):1679-85.

Pérez-Panero AJ, Ruiz-Munoz M, Cuesta-Vargas Al, Génzalez-Sanchez

M. Prevention, assessment, diagnosis and management of diabetic foot
based on clinical practice guidelines: a systematic review. Medicine
(Baltimore). 2019;,98(35):e16877-€.

Parker CN, Van Netten JJ, Parker TJ, Jia L, Corcoran H, Garrett M, et al. Dif-
ferences between national and international guidelines for the manage-
ment of diabetic foot disease. Diabetes Metab Res Rev. 2019;35(2): e3101.
Boyko EJ, Ahroni JH, CohenV, Nelson KM, Heagerty PJ. Prediction of
diabetic foot ulcer occurrence using commonly available clinical informa-
tion : the seattle diabetic foot study. Diabetes Care. 2006;29(6):1202-7.


https://doi.org/10.1186/s13047-020-0380-8
https://doi.org/10.1186/s13047-018-0270-5
https://doi.org/10.1186/s13047-018-0270-5
https://doi.org/10.1097/SLA.0000000000004545
https://doi.org/10.1097/SLA.0000000000004545
https://doi.org/10.1111/dme
https://doi.org/10.1016/j.jdiacomp.2015.07.019
https://doi.org/10.1016/j.jdiacomp.2015.07.019
https://doi.org/10.1186/s13047-019-0341-2
https://doi.org/10.1186/s13047-015-0130-5
https://doi.org/10.1002/dmrr.3101
https://doi.org/10.1002/dmrr.3101
https://doi.org/10.1016/j.jcjd.2021.03.004

Vansteenland and Forss Journal of Foot and Ankle Research

50.

51

52.

53.

54.

(2023) 16:17

Leese GP, Reid F, Green V, McAlpine R, Cunningham S, Emslie-Smith

AM, et al. Stratification of foot ulcer risk in patients with diabetes: a
population-based study. Int J Clin Pract. 2006;60(5):541-5.

RIZIV. Diabetes: tegemoetkoming in de kosten van diétetiek- en podolo-
gieverstrekkingen 2017. Available from: https://www.riziv.fgov.be/nl/
themas/kost-terugbetaling/ziekten/endocriene-metabole/Paginas/diabe
tes-tegemoetkoming-kosten-verstrekkingen-dietetiek-podologie.aspx.
Janisse DJ, Coleman W. Pedorthic care of the diabetic foot: correla-

tion with risk category. Bowker JHMD, Pfeifer MAMDCDEF, editors. 7th
ed. 2008. p. 529-46.

Meijer JWG, Links TP, Smit AJ, Groothoff JW, Eisma WH. Evaluation of a
screening and prevention programme for diabetic foot complications.
Prosthet Orthot Int. 2001;25(2):132--8.

Diabetische voet: Federatie Medische Specialisten; 2017 [Uitvoering
voetcontrole - Richtlijn - Richtlijnendatabase].

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.riziv.fgov.be/nl/themas/kost-terugbetaling/ziekten/endocriene-metabole/Paginas/diabetes-tegemoetkoming-kosten-verstrekkingen-dietetiek-podologie.aspx
https://www.riziv.fgov.be/nl/themas/kost-terugbetaling/ziekten/endocriene-metabole/Paginas/diabetes-tegemoetkoming-kosten-verstrekkingen-dietetiek-podologie.aspx
https://www.riziv.fgov.be/nl/themas/kost-terugbetaling/ziekten/endocriene-metabole/Paginas/diabetes-tegemoetkoming-kosten-verstrekkingen-dietetiek-podologie.aspx

	What are the current diabetic foot assessment methods in private podiatry practices in Flanders, Belgium: an exploratory mixed method study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Data analysis

	Results
	Survey
	Diabetic foot assessment methods
	Diabetic foot assessment guidelines or guidance documents and risk stratification systems
	Frequency of diabetic foot assessments

	Interviews
	Guidance documents or guidelines for the diabetic foot assessment
	Diabetic foot assessment
	Need for change


	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


