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Characteristics and treatment of patients with intermittent
claudication. A comparison between UK and Maltese populations
Anabelle Mizzi
Faculty of Health Sciences, University of Malta, Msida, Malta
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O01

Background: Intermittent claudication (IC) is the most common
symptom of peripheral arterial disease (PAD). It is strongly associated
with an increased risk of myocardial infarction, stroke and cardiovas-
cular mortality by up to 4 times greater than in patients without IC.
Over the years effort has been made within the health sector to raise
awareness of the cardiovascular risk factors present inpatients with
PAD. However, a prospective registry of patients was still lacking.
Therefore, a prospective registry of PAD risk factors, events and per-
ipheral perfusion of patients with IC referred from primary care to
specialist vascular clinics was undertaken. Baseline characteristics and
treatments were compared to previously published UK data (PRE-
PARED-UK). This information may provide a point of reference by
which future health practices may potentially improve.
Methods: A cross-sectional observational study was conducted,
where all patients referred to a Vascular Clinic in a local hospital over
12 months, due to IC were invited to participate. Individuals who
gave informed consent to participate were assessed for PAD by
hemodynamic analysis. A full medical history including previous car-
diac events or stroke, medications taken and associated participant
demographics were noted. Results were compared to PREPARED-UK
data.
Results: A total of 150 consecutive participants were recruited. These
included all the patients referred to the specialist vascular clinic from
primary care GP clinics. The main demographic characteristics of en-
rolled participants indicate that the two populations are similar in
age, BMI, smoking status and anti-platelet therapy. However, a much
higher prevalence of hyperlipidaemia (HLD), diabetes, hypertension
(HTN) and statin use is observed in the Maltese prospective registry
compared to data published by in the PREPARED-UK registry (HLD
78.4% vs 43.1%, Diabetes 66.2% vs 20.1%, HTN 84% vs 55.4%, statins
76% vs 40% respectively).
Conclusion: Our findings indicate a distinct difference in prevalence
of important cardiovascular risk factors between the two populations.
Hypertension, hyperlipidaemia and diabetes have been linked with a
7-fold increased risk of having a cardiovascular vascular event. How-
ever, similar to the UK population, about one third of the patients
were not prescribed anti-platelet medication or statins. Despite the
Consensus Report stating that antiplatelet therapy should be used
routinely in PAD, with aspirin as the first line treatmF25ent, patients
are still poorly managed prior to referral to the vascular specialist in-
dicating an underestimation of the serious nature of the disease.
Therefore, more referrals by primary health GPs to podiatrists for vas-
cular assessment are required, so that once PAD is diagnosed imme-
diate referral for risk factor management is undertaken. Additionally,
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follow-up of these patients would help to ensure that important risk
factors are being managed while also monitoring PAD status.
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Does PRP have antimicrobial properties?
Jill Cundell
School of Health Sciences, Ulster University, Belfast Health and Social
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Background: Platelet Rich Plasma (PRP) is a blood product having a
platelet concentration above baseline. In vitro studies have reported
that PRP may significantly inhibit the growth of undesirable patho-
gens in diabetic foot ulcers (Bielecki et al. 2007, Moojern et al. 2008).
This study aimed to determine the inherent antibacterial properties
of autologous PRP from 40 study participants. The participants con-
sisted of 3 groups. Healthy diabetics - no complications of diabetes
and a HbA1c <8% (n=13) and their healthy age gender matches (n=
13) and a discreet group of 14 participants who had a non-healing
diabetic foot ulcer with no antibiotic therapy in the preceding 21
days. Ethical approval was obtained from ORECNI (10/NIRO2/30).
Method: A sample of 55ml of whole venous blood was drawn from
each participant and prepared as per the manufacturer’s instructions
to produce PRP.The antibacterial efficacy of PRP was established
using the well diffusion assay. Five wells were aseptically created in
each nutrient agar plate seeded with lawns of S. aureus (NCTC
8329), Ps. aeruginosa (NCTC 10780), Methicillin-resistant S. aur-
eus (MRSA) (NCTC 8323), MRSA - clinical isolate, S. pyogenes (β
Haemolytic Streptococcus) (NCTC10876), Proteus vulgaris (NCTC10031)
and E. coli (NCTC09001). These bacteria are of significance in diabetic
foot wounds (Lipsky and Berendt 2000, Vardakas et al., 2008). PRP
from the study participants was aseptically transferred into 4 of the
wells; the 5th (control) well contained Ringer's solution. The plates
were incubated at 37 °C for 24 hours, and the resultant zones of in-
hibition were used to provide a semi-quantitative estimation of anti-
bacterial activity.
Results: Zones of inhibition (ZOI) were observed on the lawns
of S.aureus, S. pyogenes, and Proteus vulgaris, of all participants. ZOI
were also observed on the lawns of MRSA (both types) in the age
gender-matched group and participants with an active diabetic foot
wound. Enhanced growth of Ps. aeruginosa was observed in the
healthy participants (n=11), as previously found by Bielecki et al.
(2007), but was also observed in participants with diabetes and
participants with diabetes (n=10) and an active diabetic foot wound
(n=13).
Conclusion: These findings may be clinically significant, as they dem-
onstrate that PRP has a wider than previously recognised range of
antimicrobial activity against infecting/contaminating bacteria. Zones
of inhibition were not identified for all the participants on the plates
with lawns of these organisms. The significance of these effects re-
quires further investigation in the clinical environment as the in vi-
tro findings may not mimic what happens in vivo.
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Clinically, the lack of antimicrobial properties against Ps. aeruginosa is
important as Ps.aeruginosa causes 9.3% to 31% of diabetic foot infec-
tions (Viswanathan, 2007); is known to form biofilms, which delay
wound healing (Swarna et al., 2012) and has been linked to the mi-
gration of keratinocytes. These observations are significant in wound
healing (Loryman and Mansbridge 2007). The findings of this work
indicate that it would be advisable to sample a wound prior to the
application of autologous PRP to ensure there was no evidence of
the presence of Ps. aeruginosa.

References
1. Bielecki, T., Gazdzik, T., Arendt, J., Szczepanski, T., Król, W. and

Wielkoszynski, T. 2007. Antibacterial effect of autologous platelet gel
enriched with growth factors and other active substances: an in-vitro
study. Journal of Bone and Joint Surgery (British volume), 89 (3), 417-420.

2. Lipsky, B., Berendt, A. 2000. Principles and practice of antibiotic therapy
of diabetic foot infections. Diabetes/Metabolism Research and Reviews,
16 (Suppl), 42-46.

3. Loryman, C., Mansbridge, J. 2007 Inhibition of keratinocyte migration by
lipopolysaccharide Wound Repair and Regeneration 16(1) 45 -51.

4. Moojen, D., Everts, P., Schure, R., Overdevest, E., van Zundert, A., Castelein,
J., Creemers, R., Dhert, L., Wouter, J. 2008. Antimicrobial activity of
platelet-leukocyte gel against Staphylococcus aureus. Journal of Ortho-
paedic Research, 26 (3), 404-410.

5. Swarna, S., Madhavan, R., Gomathi, S., Thamaraiselvi, D., Thamaraiselvi, S.
2012. A study of Biofilm on Diabetic Foot Ulcer. International Journal of
Research in Pharmaceutical and Biomedical Sciences, 3 (4), 1809-1814.

6. Vardakas, K., Horianopoulou, M., Falagas, M. 2008. Factors associated with
treatment failure in patients with diabetic foot infections: An analysis of
data from randomized controlled trials. Diabetes Research and Clinical
Practice, 80 (3), 344-351.

7. Viswanathan V. 2007 The diabetic foot: perspectives from Chennai, South
India. International Journal of Lower Extremity Wounds. 6(1):34-6.

O03
Virtually optimised foot orthoses for offloading the diabetic foot:
A randomized crossover study
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Background: Integration of objective biomechanical measures of foot
function into the design process for foot orthoses has been shown
to provide enhanced plantar tissue protection for individuals at-risk
of plantar ulceration [1]. The use of virtual simulations utilizing nu-
merical modeling techniques offers a potential approach to further
optimize these devices [2]. In a patient population at-risk of foot ul-
ceration, we aimed to compare the pressure offloading performance
of foot orthoses that were optimized via numerical simulation tech-
niques against shape-based devices.
Methods: Twenty participants with diabetes and at-risk feet were en-
rolled in this study. Three pairs of personalised foot orthoses: one
based on shape data and subsequently manufactured via direct mill-
ing; and two were based on a design derived from shape, pressure,
and ultrasound data which underwent a finite element analysis-
based virtual optimization procedure (Abaqus, V6.10; Simulia, Provi-
dence, RI). A simplified model of forefoot anatomy incorporating
floor and shoe components was built for each participant (Figure 1)
[3]. A computer-aided designed orthosis was added to the model
and underwent a standardized modification procedure by increasing
the height of a metatarsal bar and removing material under each
metatarsal head until the regional peak plantar pressures were pre-
dicted to be <200 kPa or the limits of the possible modifications had
been reached. For the optimised orthoses, one pair was manufac-
tured via direct milling, and a second pair was manufactured through
3D printing (Figure 2). The offloading performance of the foot orth-
oses was analyzed for forefoot regions identified as having elevated
plantar pressures using an in-shoe plantar pressure measurement
system (Pedar-X, Novel GmbH, Munich, Germany).
Results: Seventy-six regions-of-interest were identified from the bare-
foot plantar pressure data. In 88% of these regions, the milled, opti-
mized orthosis design shape showed lower peak pressures than the
standard design, with a mean difference of 41.3 kPa. For the printed
optimized foot orthoses, lower peak pressures were seen in 74% of
the regions-of-interest compared to the standard devices, with a
mean difference of 40.5 kPa. Repeated measures ANOVA across orth-
osis conditions revealed significant differences between groups (p <
0.001), with pairwise comparisons showing that both sets of virtually
optimized devices provided significantly greater forefoot offloading
at regions of interest than the standard orthoses (milled: p < 0.001,
95% CI [31.1, 51.5]; printed: p < 0.001, 95% CI [26.4, 54.5]). There
were no significant differences in offloading performance be-
tween the milled and printed optimized insoles.
Conclusion: The integration of virtual optimization into the foot orth-
osis design process resulted in improved offloading performance
compared to standard, shape-based devices.
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A thermographic investigation of the diabetic foot with peripheral
arterial disease using the angiosome concept
Alfred Gatt
Faculty of Health Sciences, University of Malta, Msida, Malta
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O04

Objective: To compare temperature changes following a challenge
of limb elevation, in 3 forefoot angiosomes between participants liv-
ing type 2 diabetes mellitus (T2DM) and with mild and severe per-
ipheral arterial disease (PAD), compared to participants with T2DM
only.
Method: T2DM participans were categorized in mild PAD, severe
PAD and healthy groups. All underwent thermal imaging using a Flir
T630 camera in a room with temperature controlled at 23oC, whilst
lying in a supine position. Successive thermal images were then
taken at 1 minute intervals after the lower limbs were elevated for 5
minutes. Thereafter, the lower limbs were lowered and imaged again
after 1 minute. Data were extracted utilizing the angiosomeconcept,
with mean temperatures of the hallux, medial and lateral forefoot be-
ing analyzed.
Results: 42 limbs from 27 participants were analysed. Mean rest-
ing temperatures of all angiosomes of participants with mild and
severe PAD were higher than those with no PAD. A significant
difference in the mean initial temperature between the groups
was found in the medial and lateral forefoot angiosomes (p=
0.048, p=0.049 respectively), whilst at the hallux these tempera-
tures were not significant (p=0.165). Mean temperature change
between the consecutive images for each challenge, between the
3 groups, resulted in no significant changes. Mean initial temper-
atures had statistically significant difference between all angio-
somes in all groups.
Discussion: Baseline thermographic characteristics of healthy adult
feet have been previously established in the literature (1). Conse-
quently, thermal characteristics of people living with PAD can be
compared. It has also been highlighted that vascular perfusion is af-
fected by elevation of the limb. Thus the authors hypothesised that
such a change in perfusion would result in a change in temperature
that could be detected by thermography. This could be compared to
the thermal characteristics of patients living with type 2 DM and a
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normal vascular supply, thus enabling the creation of a possible ther-
mal algorithm that could discriminate between healthy and PAD
feet. When comparing initial mean temperatures, a significant
difference was detected in the medial and lateral angiosomes,
although mean temperatures were clearly higher in all 3 angio-
somes of the PAD groups. This confirms previous, possibly con-
troversial results of two studies by Gatt et al (2,3), which
reported that PAD patients exhibit higher mean temperatures
than their healthy controls.
Conclusions: Results from this study confirm that individuals with
both mild and severe PAD have significantly higher forefoot tem-
peratures when investigated through the angiosome concept. The
use of a challenge through elevation of the foot for 5 minutes
did not affect the thermal pattern significantly.
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Objective: There is a need to accurately identify neuropathy in
people with type 2 diabetes, to help with risk stratification, and
thus guide appropriate clinical management. Current guidelines
by the National Institute for Health and Care Excellence (NICE)
on the diabetic foot assessment are constructed around deter-
mining the risk of ulceration (NICE NG19 2015). The sensory
neurological assessments however presents challenges as they
are poorly standardised, rely on subjective responses, remain
vulnerable to operator variability and are poorly sensitive at
identifying early neuropathy. Therefore the recommended sen-
sory assessments are not sensitive enough at detecting early
neurological impairment, which further affects the effectiveness
of early intervention strategies.
Aim: This study aimed to compare the extent of agreement in
detecting neuropathy in participants with type 2 diabetes, between
the recommended NICE 10g monofilament, against a portable nerve
conduction device (NCstat ® DPNCheck; Neurometrix, Inc., Waltham,
MA, USA).
Problem statement: The current NICE recommended sensory assess-
ment methods are poorly able to identify early diabetic neuropathic
impairment.
Methods: Recruitment: 28 adult participants between 18 - 65 years
of age, with type 2 diabetes were recruited at Solent NHS Trust sites.
Ethical approval
The study was processed through the University of Southampton's
Ethics and Research Governance Online (ERGO 13474), and ethical
approval was obtained through the Integrated Research Application
System (IRAS 170265), and Research Ethics Committee (17/LO/2033)
and the local Health Research Authority.
Assessment of never function: The DPN-Check measures nerve
conduction velocity of the sural nerve (meters per second) and
amplitude (microvolts) following the procedure below, with norma-
tive values and a chart for interpretation. The whole nerve conduc-
tion procedure took on average 15 seconds to complete. The
monofilament will be used to assess sensory neuropathy with scores
out of 10.
Results: Cohen's κappa was run to determine the extent of agree-
ment between the two instruments on whether 28 individuals with
type 2 diabetes had neuropathy. There was poor agreement between
the two instruments, κ = .329 (95% CI, 0.14 to 0.52), p = 0 .001. The
10g monofilament classified 19 participants as having no sensory
deficit, and therefore at low risk of developing ulceration. The DPN-
check classified 13 participants as having no sensory deficit. The
10g monofilament was unable to detect neuropathy in 24% of partic-
ipants who showed nerve conduction abnormalities, and there was
further disagreement in staging of the neuropathy between the two
instruments.
Conclusion: The 10g monofilament demonstrated an impaired ability
to detect neuropathy, and poorly agreed with an objective reference
standard. This leaves the 10g monofilament underestimating ulcer-
ation risk; and poorly risk stratifies individuals with type 2 diabetes.
Participants at higher risk status would be mis-classified and treated
as lower risk, with limited access to more intensive management pro-
vided to higher risk individuals. The current health service guidelines
suggest a wait for a change in the risk status to justify more intensive
intervention. By this time it may be too late to implement effective
strategies. The nerve conduction device (DPN-Check) has the poten-
tial to accurately determine an individual’s’ ulceration risk status in
the early stages of diabetes, and guide timely management
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Morbidity of the contralateral limb following major lower limb
amputation in patients with peripheral arterial disease and/or
diabetes: Audit of two regional vascular centres
Heidi Siddle
School of Medicine, University of Leeds, Leeds Teaching Hospitals NHS
Trust, Leeds, UK
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O06

Background: Major amputation of the lower limb, below or above
knee, is a devastating consequence of dysvascularity arising from
peripheral arterial disease (PAD) and diabetes. Contralateral major
lower limb amputation (LLA) is reported to be more common
after an ipsilateral (index) major LLA than after an ipsilateral
minor amputation1. Quality of life impacts include pain, loss of
independence and emotional difficulties2.
A recent National Confidential Enquiry into Patient Outcome and
Death (NCEPOD) report into peri-operative care of patients
undergoing major LLA, deemed there to be room for improve-
ment in clinical care in 24.5% of reviewed cases, organisational
care in 9.6% and both in a further 17.9%3. The NCEPOD report
specifically highlighted the limited access to services including
specialist podiatry for care of the contralateral limb in the peri-
and post-operative periods (37.8% and 29% respectively) for
those patients undergoing a major LLA3. The Vascular Society of
Great Britain and Ireland published a Best Practice Clinical Care
Pathway in April 2016, yet specific treatment guidance is un-
available for clinicians to optimise care to protect the contralat-
eral limb4.
Objective: This audit aimed to address a significant gap in the exist-
ing evidence, providing data regarding the important clinical out-
comes, in particular time to complications of the contralateral limb in
the 12 month period following an initial major LLA in people with
PAD and/or diabetes.
Methods: Audit data was collected from a consecutive sample of
eligible patients for 12 months following a major LLA in two re-
gional vascular centres in the UK.
The incidence of new contralateral foot ulceration, minor/major am-
putation of the contralateral limb and date of death were recorded
in the 12 months following major LLA.
Results: 383 patients had a major LLA, 249 (65.0%) patients were
male and the mean age of patients at the time of undergoing a
major LLA was 68.8 years. 210 (54.8%) patients were diagnosed
with diabetes at the time of their major LLA. 102 (26.6%) patients
died within 12 months following their major LLA, 30 (17.2%) were
known to have died within the first 30 days, 46 (26.4%) within
three months, and 73 (42.0%) within six months following their
major LLA.
18 (4.7%) patients had a complication (foot ulceration, minor ampu-
tation or major LLA) with the contralateral limb within the first 30
days following their index major LLA, 68 (17.8%) within three
months, 99 (25.8%) within six months and 129 (33.7%) within 12
months. 89 (70.0%) patients with a complication were diabetic.
Conclusions: This is the first audit to report time to complica-
tions of the contralateral limb in the 12 months following a
major LLA in patients with diabetes and/or PAD. Complications
of the contralateral limb are consistently higher in patients who
have diabetes. Evidence provided through this audit highlights
the need for an improved understanding of the process that
leads to contralateral limb morbidity following major LLA. This
audit further indicates the need to optimise care to protect the
contralateral limb following a major LLA and provide guidance
for carers, patients and clinicians.
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An investigation of mortality and foot morbidity following minor
foot amputations in patients with diabetes
Cynthia Formosa
Faculty of Health Sciences, University of Malta, Msida, Malta
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O07

Aim: The aim of this study was to determine the one-year rate of
healing, re-ulceration, re-amputation and mortality following
minor foot amputations in patients living with diabetes.
Methods: A single-centre non-experimental research design was
employed. Eighty-one participants living with type 2 diabetes
and presenting for an elective toe amputation due to bone ex-
posure or gangrene were recruited. Prior to the amputation,
participants were assessed for demographics, vascular supply
and neuropathy to classify the foot type according to inter-
national guidelines. Subjects were then followed every 3
months post-amputation for a period of 1 year. During each
visit, subjects were assessed for progress of amputation site.
Healing was noted, however when amputation sites failed to
heal, participants were grouped according to the presence of
new ulcerations, need for further amputation, presence of infec-
tion or mortality. At the end of the 12-month period, data was
analysed to determine the rate of healing, re-ulceration, re-
amputation and mortality following minor foot amputation.
Outcomes: 80.2% of study cohort had a healed amputation site after
12 months. Mortality was recorded amongst 7.4% of the cohort. The
remaining 12.4% of participants had an amputation site which was
still open and with half of them being infected. During the 12
months of study, 59.3% of patients had to undergo another surgery
to revise amputation site or had to amputate a new site whilst 45.7%
of the patients presented with an ulcer. Only 20.9% of participants
had no complications following the amputation implying that most
participants had to go through multiple surgeries and events such as
ulcerations and infections prior to complete wound closure.
Discussion: Despite the high rate of healing noted amongst the
cohort after one year taking measures to prevent infections, re-
ulceration and re-amputation and ultimately death is very im-
portant for patients with diabetic minor foot amputations. Ef-
forts should be made to minimize these risks since it has been
documented that such complications following surgery de-
creases patients’ quality of life and increases mortality rates
[Dillingham &Pezzin, 2008]. More studies are warranted to
evaluate these outcomes further.
Relevance/Impact: This study focused on all the possible out-
comes following minor foot amputations amongst a population
with a high prevalence rate of diabetes. Similar studies only focus
on one of the eventualities, mainly mortality or re-amputation
but this study is unique since it evaluated all possible outcomes
following amputation over a one-year period. A better and dee-
per understanding of the factors that contribute to healing, re-
ulceration, re-amputation and death following elective foot ampu-
tations is important if improvements in diabetes outcomes are to
be achieved [Maher & Bond, 2017].
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Motivational interviewing as an intervention to improve adherence
behaviours for the prevention of diabetic foot ulceration - a
systematic review
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School of Health and Life Sciences, Glasgow Caledonian University,
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Journal of Foot and Ankle Research 2019, 12(Suppl 2):O08

Aim: Preventative strategies for diabetic foot ulceration are effect-
ive when patients adhere to advice. Therefore interventions aimed
at improving adherence are required. A systematic review was
conducted to determine the effectiveness of motivational inter-
viewing as an intervention to improve adherence behaviours for
the prevention of diabetic foot ulceration.
Method: Electronic searches were run without date or language
restrictions across 13 Medical, Health, Psychology and Research
databases. Studies were selected if they fulfilled the inclusion cri-
teria: Population: Age 18+ with type I or II diabetes at risk of ul-
ceration. Interventions: Motivational interviewing as the main
intervention or as a component. Comparators: All types of control
groups were accepted.
Outcomes: A new episode of ulceration and/or at least one be-
havioural outcome measure. RCTs and quasi-experimental pro-
spective studies were accepted. Two review authors
independently assessed eligibility using Covidence © software.
Complete agreement was achieved on 45 of 47 studies. Agree-
ment by discussion was easily reached for the 2 remaining
studies. Data on foot risk, duration of diabetes and demo-
graphic profile was extracted. Study design, number of partici-
pants, intervention description, intervention setting, mode of
delivery, outcome measures and time points were recorded. An
analysis on intervention content was conducted using the Be-
havioural Change Taxonomy (Michie et al. 2013).
Results/Discussion: Five studies met the inclusion criteria and all
were assessed as having a high risk of bias. Studies differed in
aims, mode and duration of intervention delivery, and measures
and outcomes. This prevented the pooling of data to determine
overall effectiveness of motivational strategies on adherence.
Four of five studies used motivational / behavioural techniques
as a part of a suite of interventions. These four studies used
techniques based on goals and planning, social support and
identifying consequences of the targeted behaviour. Two of
these studies claimed the intervention was effective; however
bias and population characteristics indicate that these results
are not generalizable. One study used motivational interviewing
as the main intervention and found improved short term adher-
ence (from 49% to 84%). This effect returned to baseline after 3
months. This study was exploratory with ten participants. No
studies adequately adopted strategies for the least motivated
subjects whose barriers to adherence were belief based. Evi-
dence from wider literature suggests motivational interviewing
and behavioural change techniques are more effective at im-
proving adherence compared to standard patient education
(Rubak et al. 2005, Ogden 2016)
Conclusion: There is insufficient evidence to determine whether
motivational interviewing is effective at improving adherence be-
haviours for the prevention of diabetic foot ulceration. More re-
search is needed to explore relationships between motivation,
behaviours, adherence and outcomes for this population.
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O09
Does foot posture matter? A biomechanical perspective
Andrew Buldt
Discipline of Podiatry School of Allied Health, La Trobe University,
Melbourne, Australia
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O09

Background: There is evidence that non-normal foot postures,
such as pes planus or pes cavus, are associated with increased
odds of injury to the lower extremity. Hence, foot posture con-
tinues to be a commonly measured clinical variable. However,
recent research has cast doubt on the clinical use of some
methods of assessing foot posture to predict foot function. In
addition, biomechanical research has been inconclusive in iden-
tifying the link between foot posture and foot function, mostly
due to the use of tools with that are not valid or reliable to
classify foot posture and inconsistency in approaches to report
biomechanical findings. This presentation will report the find-
ings of three separate studies that aimed to compare walking
gait biomechanics between healthy individuals with either pla-
nus, cavus or normal foot postures, classified using reliable foot
posture measurement tools.
Methods: One hundred participants, aged 18-47, were classified
as either normal, pes planus or pes cavus based on the Foot
Posture Index, arch index and normalised navicular height. Bare-
foot walking trials at a comfortable pace were conducted on a
flat walkway. Foot kinematics were measured using a five-
segment foot model to measure tri-planar motion of the rear-
foot, midfoot, medial forefoot, lateral forefoot and hallux during.
Plantar pressure and centre-of-pressure was measured via an
emed®-x400 plantar pressure system (Novel GmbH, Munich,
Germany). To describe plantar pressures, an 11-region mask in-
cluding the medial heel, lateral heel, midfoot, 1st, 2nd, 3rd, 4th
and 5th metatarsophalangeal joints, hallux, 2nd toe, and the
3rd, 4th and 5th toes was used. Peak pressure, pressure-time in-
tegral, maximum force, force-time integral and contact area
were calculated for each region. For centre of pressure (COP),
average, maximum, minimum and range (difference between
maximum and minimum) values were calculated for COP vel-
ocity and lateral-medial force index during loading response,
midstance, terminal stance and pre-swing phases of stance.
One-way analyses of variance and effect sizes were used to
compare the three foot posture groups.
Results: Most differences were found between planus and cavus
feet. The largest effect sizes for each biomechanical analysis
were related to the following findings. For kinematics, cavus
feet displayed less transverse plane motion of the midfoot com-
pared to planus feet. For plantar pressures, planus feet dis-
played greater peak pressures at the 4th and 5th
metatarsophalangeal joints compared to cavus feet. While for
the COP, cavus feet displayed a slower velocity of the COP dur-
ing terminal stance compared to planus feet.
Conclusions: Variations in foot posture are associated with differ-
ences in kinematic, plantar pressure and COP variables when
walking. Each foot posture displayed unique biomechanical
characteristics, but there is little evidence of a dose-response
relationship for biomechanical variables across the spectrum of
foot postures. There is adequate biomechanical evidence to
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suggest that foot posture, measured with reliable measurement
tools, is a relevant clinical consideration. However, further re-
search is required to explore the relationship between the bio-
mechanical factors and the development of symptoms.

O10
Foot pain in the community: A cross-sectional study
Jerneja Uhan
Nuffield Department of Orthopaedics, Rheumatology and
Musculoskeletal Sciences, University of Oxford
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O10

Purpose: The reported prevalence of foot and ankle pain in the gen-
eral population is variable, ranging from 16% to 80%. In the UK, the
estimated foot pain prevalence of 23% accounts for 8% of General
practitioners’ caseloads. Possible associated problems include im-
paired balance, increased risk of falling, decreased activity, and re-
duced independence. This study aimed to describe the prevalence of
self-reported foot pain in a UK population-based cohort.
Methods: A cross-sectional study design was undertaken, whereby a
sample of women and men from the general population recruited from
an established cohort, who had completed foot health postal question-
naires were investigated for self-reported foot pain. Participants answered
NHANES-based questions including “Have you ever experienced foot
pain?” and “Have you experienced pain in the last month?” The available
responses included: no; yes, left foot only; yes, right foot only; yes, both
feet; yes, not sure what side; and unknown, and a diagram of the feet
was provided, for those with foot pain to mark its location. The Manches-
ter Foot Pain and Disability Index-17 (MFPDI) was also used. Descriptive
statistics were used to rank the most common answers to MFPDI by sex,
and the Chi-squared test was used for analysing BMIs.
Results: From 1000 participants, we reviewed data from a sample of
188 participants (103 women, 85 men; mean age 64.2 (range 31–84) for
whom foot pain data were complete. BMIs did not differ significantly
between men and women (28.2 vs 28.5, p=0.304), and 61% (n=52) of
men and 69% (n=31) of women worked in an occupation considered
to have “high risk” for foot pain and osteoarthritis development. Preva-
lence of foot pain was higher in the midfoot than in the forefoot. Ana-
lysis of responses to “Have you ever experienced foot pain” indicated a
lower prevalence of midfoot pain 31.0 % (n=18) vs 32.63% (n=14) and
higher prevalence of 1st metatarsophalangeal joint pain 25.9% (n=15)
vs 16.3% (n=7) in women than in men respectively. However, the re-
sponse to “Have you experienced foot pain in last month” showed no
differences in trends between women and men. The 4 most common
responses in women to the MFPDI’s 17 questions were: “My feet are
worse in the morning” (21.4%); “My feet are more painful in the even-
ing” (19.4%); “I still do everything but with more pain and discomfort”
(16.5%); and “I avoid hard or rough surfaces when possible” (15.5%).
For men, the 4 most common responses were: “I get shooting pains in
my feet” (25.9%); “I have constant pain in my feet” (23.5%); “I still do
everything but with more pain and discomfort” (22.4%); and “my feet
are worse in the morning” (15.3%).
Conclusions: The prevalence of foot pain was similar in women and
men and predominantly affected the midfoot and forefoot which ac-
cords with previous studies. Although, there is the need for future
studies to investigate foot pain, with regards to its association with
individual foot joint level osteoarthritis, in order to further optimise
intervention strategies.

O11
The development of a new patient centred approach to improve
insole adherence amongst people with diabetes
Joanne Paton
Faculty of Health: Medicine, Dentistry and Human Sciences, School of
Health Professions, University of Plymouth
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O11

Background: Insoles are only effective in protecting feet against dia-
betic foot ulceration when worn. Research investigating insole
adherence in people with diabetes infers that people are disregard-
ing the advice to wear insoles all day every day. Insole adherence
must improve if diabetic foot ulceration is to reduce.
Aim: Develop a logic model describing the active ingredients, under-
pinning theories, and outcomes of a complex intervention to build
patient motivation for diabetic foot ulcer protection using insoles.
Methods: The development stage of the Medical Research Council
Framework (2), NICE guidance on Behaviour change (4): individual
approaches, and the Behaviour Change Wheel (3) provided the de-
velopment framework for the logic model (1). Methods included; a
review of epidemiology research about diabetic foot ulceration and
risk factors. Our own empirical clinical trial data demonstrating poor
insole adherence (5). Semi structured interviews with patients to de-
termine drivers for none-adherence and theorise the problem(6-8).
Two patient workshops to understand what needed to change and
how. Expert input from a clinical psychologist and podiatrist with
context experience of current NHS diabetic foot care systems.
Results: Defined outcomes were incidence of diabetic foot ulceration
and habituation for wearing insoles. People moderated insole usage
depending on a personal appraisal of insole benefit and fit within a
social context. Patient needs are not listened too or met by the clini-
cians providing insoles. The intervention has three components; pa-
tient empowerment (motivational interviewing), positive thinking
and action planning (Functional Imagery Training) and increased un-
derstanding (visual biofeedback) using four behaviour change tech-
niques: Education, incentivisation, persuasion, and enablement.
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O12
A 12mm, in shoe orthotic heel lift added to standard running
shoes, lowers Achilles tendon loading
Simon Bartold
Centre for Health, Exercise and Sports Medicine, University of
Melbourne, Melbourne, Australia
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O12

Background: Orthotic heel lifts are thought to lower tension in the
Achilles tendon, but evidence for this effect is equivocal.
Objective: To investigate the effect of a 12- mm, in-shoe orthotic
heel lift on Achilles tendon loading during shod walking using trans-
mission mode ultrasonography.
Methods: The propagation speed of ultrasound, which is governed
by the elastic modulus and density of tendon and proportional to
the tensile load to which it is exposed, was measured in the right
Achilles tendon of 12 recreationally active men during shod treadmill
walking at matched speeds (3.4 • 0.7 km/h), with and without
addition of a heel lift. Vertical ground reaction force and spatiotem-
poral gait parameters were simultaneously recorded. Data were ac-
quired at 100 hz during 10 seconds of steady-state walking.
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Statistical comparisons were made using paired t-Tests (α = .05).
Results: Ultrasound transmission speed in the Achilles tendon was
characterized by 2 maxima (P1, P2) and minima (M1, M2) during
walking. Addition of a heel lift to footwear resulted in a 2% increase
and 2% decrease in the first vertical ground reaction force peak and
the local minimum, respectively (P<.05). Ultrasonic velocity in the
Achilles tendon (P1, P2, M2) was significantly lower with the addition
of an orthotic heel lift (P<.05).
Conclusion: Peak ultrasound transmission speed in the Achilles ten-
don was lower with the addition of a 12-mm orthotic heel lift, indi-
cating that the heel lift reduced tensile load in the Achilles tendon,
thereby counteracting the effect of footwear observed in previous
studies. These findings support the addition of orthotic heel lifts to
footwear in the rehabilitation of Achilles tendon disorders where
management aims to lower tension within the tendon.

O13
Comparative effectiveness of foot orthoses and corticosteroid
injection for plantar heel pain: The soothe randomised trial
Glen Whittaker
Discipline of Podiatry School of Allied Health, La Trobe University,
Melbourne, Australia
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O13

Objectives: To compare the effectiveness of foot orthoses and cor-
ticosteroid injection for plantar heel pain.
Design: A parallel-group, assessor-blinded randomised trial with a 12
week follow-up.
Setting: A single primary care podiatry centre at a university.
Participants: A total of 103 participants aged 21 to 72 years (63 fe-
male) with plantar heel pain were recruited from the community and
received an intervention.
Interventions: Participants received a pair of prefabricated, arch-
contouring foot orthoses (to wear as often as possible for the dur-
ation of the trial) or a single ultrasound-guided corticosteroid injec-
tion. All participants also received education and a stretching
program for the plantar fascia and calf muscles.
Main outcome measures: The primary outcome measure was the
foot pain subscale of the Foot Health Status Questionnaire at 4 and
12 weeks. Secondary outcome measures included ‘first step’ pain,
foot function, overall improvement, health-related quality of life, fear-
avoidance beliefs, self-reported physical activity, and thickness and
hypoechogenicity of the plantar fascia measured using ultrasound.
Results: For the primary outcome measure of foot pain, corticoster-
oid injection was more effective at week 4 (adjusted mean difference
8.2 points, 95% CI 0.6 to 15.8). However, foot orthoses were more ef-
fective at week 12 (adjusted mean difference 8.5 points, 95% CI 0.2
to 16.8). Although these findings were statistically significant, they
did not meet the previously calculated minimal important difference
value of 12.5 points. There were no differences for secondary out-
comes at any time-point, except for global perceived rating of
change at week 4, which favoured corticosteroid injection (relative
benefit increase 18%, 95% CI 3 to 36%; absolute benefit increase
15%, 95% CI 2 to 28%; number needed to treat 7, 95% CI 4 to 44).
Conclusions: Corticosteroid injection was found to be more effective
than foot orthoses at reducing the primary outcome of foot pain at week
4. However, the superior effectiveness of corticosteroid injection was not
sustained, and foot orthoses were more effective at reducing foot pain at
week 12. The pain reductions observed may not be sufficiently worth-
while for some people, as they did not meet previously calculated min-
imal important difference values. Nevertheless, to achieve both short-
and longer-term pain relief, both corticosteroid injection and arch con-
touring foot orthoses are effective for treating plantar heel pain.

O14
Influence of pre-fabricated medially posted foot orthoses on
kinematics, kinetics and muscle activation in healthy individuals
Sarah Curran1, Bonifácio D2, Richards J3, Selfe J4, Curran S4, Trede R5
1School of Sport and Health Sciences, Cardiff Metropolitan University,
Cardiff, Wales, UK;2 Postgraduate Program in Rehabilitation and
Functional Performance, UFVJM, Diamantina, Brazil; 3Allied Health
Research Unit, University of Central Lancashire, Preston, UK; 4Department
of Health Professions, Faculty of Health, Psychology and Social Care,
Manchester Metropolitan University, Manchester, UK; 5Postgraduate
Program in Rehabilitation and Functional Performance, UFVJM,
Diamantina, Brazil
Journal of Foot and Ankle Research 2019, 12(Suppl 2):O14

Background and Aim: Although a range of kinetics and kinematic
parameters for the lower limb and use of foot orthoses is repre-
sented in the existing literature, limited information exists on the role
of muscle function. To date little or no information is available on
the effect of foot orthoses on the intrinsic muscles of the foot, which
might help to explain the inconsistent findings with foot orthoses (1,
2). The purpose of this study was to compare lower limb mechanics
and muscle activation during normal walking in three conditions: 5
degree medial rearfoot posting, 5 degree medial rearfoot and rear-
foot posting, and a control flat insole.
Method: Kinematic and kinetic data were collected from the domin-
ant lower limb and pelvis of sixteen healthy subjects (mean age 25.7
years) for each of condition. Electromyography (EMG) data was ob-
tained from the tibialis anterior, peroneus longus muscle, medial
gastrocnemius and abductor hallucis muscles. Repeated Measures
ANOVAs with pairwise comparisons were performed to compare the
three orthotic conditions.
Results: The medially posted conditions increased the knee adduc-
tion impulse suggesting a reduction of the knee dynamic valgus and
a medialisation of the ground reaction force. Significant reductions in
muscle activity were noted for the abductor hallucis iEMG for both
sets of medial posted foot orthoses.
Conclusions: Both foot orthoses made significant changes in the
knee and hip kinematics and kinetics, as well as changes to the
muscle activity within the longitudinal arch of the foot when com-
pared to no orthoses. Further pairwise comparisons revealed signifi-
cant differences between the two foot orthoses only in the
metatarsophalangeal sagittal plane range of motion and the knee
adduction moment during late stance.
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P01
Exploring public and patient participation to guide research in
wound care
Caroline McIntosh1, Marion O’ Regan2, Louise Murphy2,Georgina Gethin2
1School of Health Sciences, National University of Ireland, Galway,
Galway, Ireland; 2School of Nursing and Midwifery, National University of
Ireland, Galway, Galway, Ireland
Journal of Foot and Ankle Research 2019, 12(Suppl 2):P01

Aim: Public and patient involvement (PPI) in Healthcare is widely
regarded within the literature as resulting in improved patient out-
comes. While the centrality of patients to research is now recognised,
it is acknowledged that they are not always included in research
protocol development and establishing research priorities in wound
care. Against this background the Alliance for Research and
Innovation in Wounds (ARIW) conducted an open public patient
event in October 2017 to identify patient and carer research prior-
ities. The ARIW was founded to bring together expertise in research,
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education and clinical practice ARIW’s vision is to “To address the
challenges for everyone affected by wounds through collaboration, pio-
neering research and innovation” and with this objective confirmed
the team sought to explore the wound related challenges encoun-
tered by patients and their carers that potentially could be addressed
through research or innovation.
Method: Following a widespread public awareness campaign, an
Open Public Patient event utilising a roundtable discussion process
was competed in conjunction with experts from the community, hos-
pital and academic settings. Roundtables are distinct from focus
groups and are utilised where researchers seek to engage public
stakeholders in an informal, facilitated face to face discussion to re-
trieve qualitative data. Each roundtable was facilitated by two
people, field notes were taken and discussions were audio recorded
following participant consent. Discussions lasted one hour and were
hosted in a non-clinical non-academic public venue. All data was
analysed using inductive thematic analysis and key themes were
identified and agreed by all including the patients and carers.
Results: 36 people including patients, carers, clinicians and nonclini-
cal academics attended.
The guidance for reporting involvement of patients and the Public 2
– Short Form (GRIPP2-SF) was utilised to guide the reporting process.
Qualitative data analysis, following audio recording of the discus-
sions, was undertaken by members of the ARIW team who had con-
ducted the sessions and taken field notes. All recordings were
listened to by the research team and analysis undertaken in compari-
son with the field notes taken by the individual members. Inductive
thematic analysis was used to identify a number of themes and sub-
themes.
Five main themes emerged: wound Impact, wound Management,
educational needs, pain management, practical and financial burden.
Each theme had 1- 5 subthemes including pain, recurrence, itch,
odour and exudate management.
A key finding was a strong interest from the public in further wound
care related patient participatory involvement (PPI) events and a de-
sire to have their expertise in wound care recognised.
Conclusion: This round table session specifically sought the patient
and carers involvement as experts through a partnership approach
to address a lack of PPI in wound care research. Key areas for future
research were identified including the need to establish support
groups and the development of educational resources.

P02
Clinical tests for the diagnosis of peripheral arterial disease - a
source of uncertainty?
Cynthia Formosa1, Yvonne Midolo Azzopardi1, Nachiappan
Chockalingam2, Alfred Gatt1
1Faculty of Health Sciences, University of Malta, Msida, Malta; 2Centre for
Biomechanics and Rehabilitation Technologies. Staffordshire University,
Staffordshire, UK
Journal of Foot and Ankle Research 2019, 12(Suppl 2):P02

Aim: The aim of this study was to compare six different screening
modalities in the detection of PAD in a primary care setting.
Methods: Fifty participants living with Type 2 diabetes were re-
cruited. Pulse Palpation, waveform analysis, ankle brachial pressure
index, absolute toe pressure, toe brachial pressure index and transcu-
taneous oxygen pressure were compared in the detection of periph-
eral arterial disease. One hundred limbs were included for analysis.
Outcomes: This study showed different results in peripheral arterial
disease screening tests in the same group of participants. The high-
est percentage of participants who had PAD was for the Doppler
Waveform (93.0%). This was followed by TBPI (72.0%), ABPI (57.0%),
ATP (35.0%), TCPO (30.0%) and Pulse Palpation (23.0%). The differ-
ence between these percentages is significant (p<0.0005). The mag-
nitude of the effect size is medium/moderate (Cramer's V=0.498).
Discussion: This study demonstrates that inconsistencies exist be-
tween the agreement of the 6 different modalities used to detect
PAD. The authors postulate that one possible reason for the increase
of both minor and major amputations worldwide could be the
untimely and/or incorrectly diagnosed PAD due to inconsistency ex-
hibited between these 6 widely used tests. Patients who are falsely
identified as having no PAD when indeed this could be present
could pose a threat to this high risk population since if they are not
appropriately detected, they would be denied early beneficial and ef-
fective secondary risk factor control together with further investiga-
tions to determine the extent of the condition. Furthermore, accurate
diagnosis also safely reduces unnecessary secondary care referrals
when it is known that these appointments could be utilised by those
patients who truly have the condition and are denied of prompt at-
tention due to long waiting lists. These findings should create an
awareness amongst clinicians when interpreting results of these
tests. The authors advocate for urgent, more robust studies utilizing
a gold standard modality for the diagnosis of PAD in order to pro-
vide evidence regarding which screening modalities would yield the
most valid results. This would significantly reduce the proportion of
patients with diabetes who would be falsely identified as having no
PAD and subsequently denied beneficial and effective secondary risk
factor control.
Relevance/Impact: We recommend that those practitioners who are
clinically responsible for patients should be made aware of these in-
consistencies, and possibly advised to use alternative methods of
diagnosis, such as more detailed clinical evaluation and/or imaging
modalities. Findings from this study have created an urgent need for
replicating this study utilizing a reference standard modality for the
diagnosis of PAD in order to provide sufficient evidence as to which
tool should be utilized for the screening and diagnosis of this com-
mon condition which is often managed by the clinician in a primary
care or general practice setting.

P03
Podiatry led encounters of charcot neuropathic osteoarthropathy
at a NHS hospital in South East England (May 2016 to May 2018):
A service evaluation
Molly Smith1, Catherine Bowen2, Keith McCormick2
1Department of Podiatry, Solent NHS, Southampton, UK; 2School of
Health Sciences, University of Southampton, Southampton, UK
Journal of Foot and Ankle Research 2019, 12(Suppl 2):P03

Background: Charcot Neuropathic Osteoarthropathy (CNO) is a pro-
gressive condition characterised by inflammation, bone loss and de-
formity of the foot. Although it is classified as a rare condition, it is
costly to treat and is associated with increased risk of lower limb am-
putation and morbidity. The length of time patients are treated with
plaster of paris casting or in an offloading boot to limit the deformity
can be up to several months. Podiatrists often play a key role in the
complex multidisciplinary management of CNO yet understanding of
podiatry input into the care of patients presenting with CNO is
limited.
Aim: The primary aims of this service evaluation were to determine:

1. The number of patients who were treated for CNO by the
podiatry department

2. The number of encounters recorded that these patients had
with the podiatry department for CNO

3. The total duration of the encounter times

Methods: Podiatry clinics which took place at the hospital over a 24-
month period (May 2016 to May 2018) were searched manually for
encounters coded with abbreviations associated with CNO via an
electronic interrelated healthcare record system – ‘SystmOne – TPP.’
An automatic report was also undertaken over the same time period
and using the same codes by the same record system. The combined
results were reviewed by the main investigator (MS) and duplicates
were removed. The remaining records were searched individually by
MS for a confirmed diagnosis of CNO either via imaging or medical
consultant. The number of encounters these patients had with the
podiatry department for CNO and the total duration of these ap-
pointment times were recorded. The data was recorded on an
encrypted Microsoft Excel document.
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Results: 35 patients were identified as being treated for CNO over
the 24-month period. Of these 11 were not new cases, being di-
agnosed with CNO before the 24-month period but were still be-
ing treated for CNO. The remaining 24 patients were treated for
CNO as incident cases during the 24-month period. In total 898
encounters with podiatry department for CNO were observed and
the amount of time allocated for each appointment was recorded
i.e. 30 minutes as a standard appointment, 45 minutes for an ex-
tended appointment or 60 minutes for a casting appointment.
This equated to 661.3 hours of total clinical appointment time or
a mean of 18.9 hours per patient of total clinical appointment
time.
Discussion: The results from this service evaluation may help inform
podiatry resource planning in CNO. Despite being classified as a rare
condition, CNO management is cumbersome and the results from
this service evaluation will inform further investigation of multidiscip-
linary management, imaging approaches, temperature measurement
and casting or offloading in CNO.
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Introduction: Diabetes is the most common single cause of renal fail-
ure (Eggars et al 1999, Lok et al 2004).
The prevalence of foot ulceration is five time higher for patients with
diabetes on haemodialysis compared to pre-dialysis and chronic kid-
ney disease (Ndip et al 2010)
A recent systematic review completed by Kaminski et al (2015)
found prevalence estimates of 14.4% for foot ulceration and
5.9% for amputation in adults attending for dialysis.
In 2002, The National Kidney Foundation Kidney Disease Outcomes
Quality Initiative (NF KDOQI) recommended foot screening including
physical examination of arterial pulses and skin integrity at the time of
commencement of renal replacement therapy.
NICE (NG 19) recommended that all patients with diabetes and end
stage renal failure should be considered as high risk. Foot screening
allows for risk stratification and appropriate treatment and/or timely
onward referral if/as required.
Currently there is no standardisation for foot screening for haemodi-
alysis patients in Northern Ireland.
Method: Information was collected from four renal units in Northern
Ireland for the period of 1st January 2016 to 31st December 2016.
Haemodialysis patients only were included in this audit
Data was collected manually from Podiatry charts, medical charts
and electronically from IT Databases.
Data collected included:

1. The number of haemodialysis patients
2. Foot screens completed
3. Episodes of ulceration
4. The number of amputations
5. The number of Diabetic patients on haemodialysis

Results:

� 468 patients attended four renal units in Northern Ireland for
haemodialysis.

� 81% had a foot screen
� 18% Incidence of ulceration
� Amputation rate was 5.5% (1.7% Below knee Amputation)
� Dialysis patients with Diabetes was 38%

Conclusion: The prevalence of foot ulceration (18%) was higher than
that found in Kaminski et al’s recent systematic review (15%).
The amputation rate (5.5%) was similar; however lower than that
found in Kaminski et al’s systematic review (5.9).
This is a baseline audit and therefore only provides information relat-
ing to patients who attended for haemodialysis during 2016. Repeat-
ing the audit annually will provide information on temporal changes
and trends.
The audit highlights the importance of having robust information
and technology (IT) systems that interface with each other to provide
reliable, timely and specific information on the management of
people with end stage renal disease.
In a review paper Hinchcliffe et al (2006) highlighted the fact that
there is a close association between established renal failure, periph-
eral vascular disease, foot ulceration, gangrene and amputation. This
group also called for the establishment of pre-emptive vascular inter-
vention and implementation of a structured programme of preventa-
tive foot care.
The NICE guideline NG 19 provided a framework going forward
which focuses on early recognition, appropriate treatment and timely
onward referral as required.
Recommendations:

� Standardisation of foot screening
� Risk Status as per NICE NG 19
� Ulceration classification – SINBAD (Site, Infection, Neuropathy,

Bacterial Infection, Area, Depth
� Consistent and standardised electronic clinical notes on eMed.

This will allow eMed reporter (audit IT tool) to collect and
retrieve information to producing audits more efficiently

� Regional advice leaflet
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Background: In a rheumatoid arthritis (RA) population pes plano val-
gus (PPV) and tibialis posterior (TP) pathology frequently co-exist but
the relationship between the two is unclear. Inflammatory and mech-
anical factors are considered important in the development of this
condition [1] but data are lacking. Moreover, it is not known whether
podiatric interventions targeting mechanics (foot orthoses [FO]) and
inflammation (corticosteroid [CS] injections) are effective. Therefore,
the overall objective of this study was to investigate key mechanical
and inflammatory variables in response to targeted anti-
inflammatory and mechanical intervention in patients with RA, PPV
and TP tenosynovitis.
Methods: Patients with RA and ultrasound confirmed tenosynovitis
of TP underwent gait analysis including 3-D kinematics and kinetics,
intramuscular (TP) and surface electromyography (EMG) [tibialis an-
terior, peroneus longus, gastrocnemius] and high resolution ultra-
sound scanning of TP tendon pathology. Patient reported outcomes
included the Leeds Foot Impact Scale [2] and visual analogue scales
for foot pain, arthritis pain and general health. Mechanical interven-
tion was provided in the form of customised polypropylene FO (Fire-
fly Orthoses Ltd., Ireland) and anti-inflammatory intervention in the
form of targeted CS injections to the TP tendon sheath under ultra-
sound guidance. Participants who received CS injections also wore a
cast for 7-14 days to minimise risk of tendon rupture. Findings were
compared between baseline and following three months of
intervention.
Results: Five patients with RA, median (range) disease duration of 6
(3-18) years received customised FO alone (Group A) and 4 patients
with RA with median disease duration of 2 (1-4) years received custo-
mised FO and targeted CS injection to the tendon sheath of TP
(Group B). All participants had moderate to highly active disease and
moderate levels of foot related impairment and disability were re-
corded. All patients were managed on disease modifying anti-
rheumatic drug therapy and two patients in group A were on bio-
logical therapy at baseline. Disease activity over the study period was
highly variable with an increase in disease activity in group A to ‘ac-
tive’ and minimal changes in group B, albeit remaining in the ‘active’
category. Minimal differences were recorded between baseline and
follow up for all mechanical variables (kinematics, kinetics and
EMG). Patient reported outcomes were variable, at a group level they
tended towards worsening states over the 3 month period with the
exception of foot pain VAS which tended towards a decrease in
group B. Trends towards improvements in ultrasound features were
observed in those in receipt of targeted injection therapy although
these did not reach statistical significance.
Conclusion: This study has, for the first time, simultaneously investi-
gated mechanical and inflammatory features in response to targeted
mechanical and anti-inflammatory intervention in RA. Small improve-
ments were detected in ultrasound features in response to targeted
injection therapy. Robust conclusions cannot be drawn due to con-
founding factors (predominantly active/unstable disease states) and
further work is required in a larger sample.
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Background: Osteoarthritis of the 1st metatarsophalangeal (MTP)
joint is common. Increased availability of high resolution ultrasound
(HRUS) and semi-quantitative scoring (SQS) systems in osteoarthritis
represent an opportunity for improved accuracy of 1st MTP joint as-
sessment. Currently, SQS systems are available for the metacarpopha-
langeal joints of the hands, but have not been applied to the foot.
Therefore, the overall aim of this study was to determine the inter-
rater reliability of ultrasound scoring systems for osteoarthritis, ap-
plied to the 1st MTP joint.
Methods: Using a cross sectional approach, 25 otherwise healthy par-
ticipants were recruited via email following university ethical ap-
proval. HRUS assessment was undertaken by a podiatrist trained in
musculoskeletal ultrasound to PgCert level using a GE Logiq S8 ultra-
sound machine and L8-18i linear array transducer. Scans were under-
taken bilaterally of dorsal longitudinal aspects of the 1st MTP joint,
using a standardised approach [1, 3]. Transverse and medial views of
the 1st MTP joint were also assessed. All static images were saved
and independently scored by two podiatrists trained in ultrasound,
blinded to each other’s scores. SQS systems developed to measure
presence and severity of osteophytes and cartilage degeneration in
the hand [1, 3] formed the basis of the image assessment. Osteo-
phytes were scored dichotomously (presence/absence) and semi-
quantitatively as: 0=none, 1=minor, 2=moderate, 3=major size of
osteophytes [3]. Presence of cartilage degeneration was scored di-
chotomously and semi-quantitatively as: 0=normal; 1=loss of an-
echoic structure and/or focal thinning OR irregularities and/or loss of
sharpness of at least one margin; 2=loss of anechoic structure and/or
focal thinning AND irregularities and/or loss of sharpness of at least
one margin; 3=focal absence or complete cartilage loss [1]. Inter-
rater reliability of these scoring systems was assessed using linear
weighted Kappa analysis. Strength of agreement was interpreted
using the following ranges of Kappa (k) values: ≤0=Poor; 0-0.2=Slight;
0.21-0.4=Fair; 0.41-0.6=Moderate; 0.61-0.8=Substantial; 0.81-1.0=Al-
most Perfect Agreement [2].
Results: For dichotomous scoring of dorsal osteophytes, moderate
agreement (k=0.5763) was observed. For SQS of dorsal osteophytes,
agreement was substantial for longitudinal views (k=0.6462) and fair
for transverse views (k=0.384). For dichotomous scoring of medial
osteophytes, fair agreement (k=0.3067) was observed. For SQS of
medial osteophytes, agreement was moderate for longitudinal views
(k=0.6) and fair for transverse views (k=0.3312). For dichotomous
scoring of dorsal cartilage, Kappa values were incalculable due to al-
most perfect percentage agreement at 94%. For SQS of dorsal cartil-
age, agreement was slight (k=0.1427) for longitudinal views and fair
for transverse views (k=0.3095).
Conclusions: This novel study found varied inter-rater reliability using
existing ultrasound scoring systems for osteoarthritis, applied to the
1st MTP joint. Consistent with findings in the hand [1, 3], good inter-
rater agreement was found for dorsal osteophytes (measuring pres-
ence and severity) and less agreement was found for cartilage de-
generation, in longitudinal views. There was agreement regarding
presence of cartilage degeneration but less agreement rating the se-
verity of this degeneration. These results may have been affected by
the frequent presence of confounding pathologies such as joint
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effusions which can obscure ultrasound assessment of cartilage. Fur-
ther work is required in this area.
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Background: Current evidence suggests that identifying individuals with
patellofemoral pain who demonstrate similar modifiable factors including
dynamic knee valgus may be useful in establishing subgroups of patients
that can undergo individualised management strategies. However, a lack
of objective assessment criteria means that the findings are of limited
value to clinicians aiming to distinguish between patients with and with-
out altered frontal plane knee kinematics. Therefore, the aim of the study
was to investigate dynamic knee valgus in individuals with and without
patellofemoral pain by determining frontal plane knee alignment during
functional activity.
Methods: Thirty recreationally active individuals with patellofemoral pain
and 30 non-injured individuals had frontal plane knee alignment assessed
via two-dimensional analysis of the frontal plane projection angle during
single limb stance and single limb squats to 60° of knee flexion.
Findings: Individuals with patellofemoral pain demonstrated exces-
sive frontal plane knee alignment (P = .003; ES = .68) compared to
uninjured participants during single limb squats. In addition, asses-
sing frontal plane knee alignment using two-dimensional analysis
had fair specificity and sensitivity of discriminating PFP injury.
Interpretation: Clinical quantification of two-dimensional frontal
plane knee alignment may be utilised to subgroup patients with
patellofemoral pain that display dynamic knee valgus during single
limb squats. Furthermore, this may be a useful tool to determine in-
dividuals that may be at risk of developing pain in the future.
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Background: Ground reaction forces (GRFs) result in vibrations within
soft-tissue compartments, which may lead to strain for the lower
limb in the long-term. Muscle activity is suggested to play a role in
attenuating such vibrations and minimizing their harmful effects on
the body.
Objectives: To assess the attenuation of vibrations in the lower limb.
Mean frequencies (MeanFreq) and maximum amplitudes of vibration
across two axes (x: parallel to the muscle fibres and y: perpendicular
to that) along with Peak Amplitude, root mean square and integral
of electromyography (EMG) signals were measured.
Methodology: Twelve (6 male, 6 female) healthy, injury-free, adult
recreational runners were recruited. Motion analysis and two embed-
ded force plates were used to record the GRF. Sensors placed on Bi-
ceps Femoris (BF), Lateral Gastrocnemius (LG), Rectus Femoris (RF),
Semitendinosus (ST), Soleus (SL), Tibialis Anterior (TA) and Vastus
Lateralis (VL) bilaterally, recorded EMG and acceleration data. Acceler-
ation data were processed to yield frequency values.
Results: Multivariate tests and linear regressions were performed for
analysis. Significant results (p<0.05) showed a positive correlation be-
tween MeanFreq_X and at least one EMG parameter for all muscles
except TA. LG and VL showed the strongest correlations across all
EMG parameters. There were significant differences (p<0.05) amongst
all outcome measures between walking and running conditions.
Conclusions: LG and VL were found to play the most important role
in vibration attenuation. Such findings could influence health and
sports practices due to their links with previous literature showing
that muscles firing continuously to attenuate vibrations, could be at
risk of stiffness. Additional research should focus on the relations be-
tween vibration frequency and other biomechanical aspects to better
determine the body’s adaptation to GRFs.
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Introduction: To reduce the risk of diabetic foot ulceration, NG19 rec-
ommend that individuals with diabetes and neuropathy should have
their need for insoles assessed. Up to 1.6M people in the UK with this
condition could benefit from a reliable, cost effective solution for the
design and manufacturing of clinically effective insoles.
To address this clinical need, we developed a complete solution for
the automated design and production of bespoke insoles to reduce
the risk of diabetic foot ulceration. This integrated system comprises
of a novel 3D semi-weight bearing foot scanner, 3D printer and soft-
ware that can be installed at the point of care. The low-cost insole
can be produced and ready for issue in less than two hours.
The 3D printed insole is automatically customised and designed for
each patient. The system adapts the total contact design of each in-
sole to fit the individual, scanned shape of the semi-weight bearing
foot. Insole stiffness is adjusted according to bodyweight and
weighted across four different density zones.
The primary aim of this study was to compare reduction in peak
pressure of the new 3-D printed insole with a standard care insole. A
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secondary aim was to compare the perceived comfort of the two
insoles.
Method: Nineteen consecutive diabetic neuropathic participants (fif-
teen male, mean age 72 years, mean duration of diabetes 13 years)
meeting the eligibility criteria and attending for podiatry treatment
were recruited from one centre in the South West of England. Peak
pressure was measured in a single session using a F-Scan pressure
measurement device, under three test conditions presented in a ran-
dom order: 1. Standard care insole, 2. 3-D print insole, 3. No insole.
THe standard care insole was fabricated from commonly used insole
materials; 2mm medium EVA (slimflex full length Algeos) covered
with 3mm of Poron 4000.
Reduction in peak pressure was compared between the standard
care insole and the 3D custom made insole. Paired sample t-tests
were conducted to comare reduction in peak pressure between in-
soles. After trailling each insole condition particpants were asked to
score insole comfort using a visual analogue scale. Particpants
remained blind to the intervention placed in-shoe.
Results: The 3-D printed insole was significantly more effective than
the standard insole in reducing mean peak pressure (Mean= 108kPa
Vs. 62kPa), p<0.001, (Mean= 21% vs. 9%), p=0.009. There was no dif-
ference in patient perception of comfort between insoles.
Conclusion: The findings suggest that the 3D printed insole is more
effective in reducing peak pressure than an insole made from trad-
itional materials of a similar thickness. The automated system ap-
pears to have the potential to provide a comfortable, treatment
option for those patients best suited to a custom-made offloading
device. A randomised control trial is now planned.
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Introduction: Peripheral neuropathy is a major risk factor for falls, af-
fecting up to 86% of fallers with diabetes [1]. Nerve damage can dis-
rupt vital sensory cues about the supporting surface and position of
body segments, to help people remain upright. Innovative footwear
devices which artificially manipulate cutaneous sensory perception,
such as textured insoles, are emerging as an attractive option to help
mitigate balance problems [2, 3]. However, the therapeutic effects of
textured insoles for adults with peripheral neuropathy remain
unknown.
Aim: To explore whether long-term wear of textured insoles can im-
prove balance, walking, foot sensation, physical activity and reduce
the risk of falls, in adults with diabetic peripheral neuropathy.
Methods: Seventy people with a diagnosis of peripheral neuropathy,
aged over 18 years and ambulant over 20m will be recruited across
Brisbane, Australia. Participants will be randomised to a smooth con-
trol insole (N=35) or textured insole (N=35) group. The allocated in-
sole will be worn for 4-weeks within participants’ own footwear, with
self-report wear diaries and falls calendars being completed over this
period. Blinded assessors will conduct baseline and 4-week post-
intervention assessments. Participants will complete surveys address-
ing their self-perceived foot health (Foot Health Status Question-
naire), fear of falling (Falls Efficacy Scale-International) and will be
asked to rate insole comfort (100m visual analogue scale). Habitual
activity levels will be assessed using a activity monitor (activPAL),
worn for 7 consecutive days (baseline, week 3). Lower limb sensory
function will be assessed using light-touch (monofilaments), vibration
perception (neurothesiometer), and ankle joint proprioception (inter-
net-based goniometer). Static, standing will be assessed (AMTI force
plate) over 30 seconds, under two visual (eyes open, eyes closed)
and two surface (firm, foam) conditions (randomly presented). Level-
ground gait will be evaluated by completing a 12m walk over an in-
strumented walkway (GAITRite® CIR Systems Inc.). Tasks will be com-
pleted barefoot, wearing standardised shoes, and with two different
shoe insoles (smooth, textured).
Results: The primary outcome measure will be centre of pressure
path velocity and excursion in anterior-posterior and mediolateral di-
rections. Secondary outcome measures include spatiotemporal gait
parameters, physical activity levels, perception of foot sensation and
proprioception. Repeated measures mixed models approach using
data at baseline and 4-weeks will be conducted to compare insoles.
Participant characteristics (e.g. age, gender) will be included as covar-
iates. Multiple regression modelling will be used to determine any re-
lationships between foot sensation and proprioception, balance and
gait. Group allocation will be concealed and all analyses conducted
on an intention-to-treat basis.
Discussion: There is an need to develop more effective falls preven-
tion strategies for adults with diabetes. This study is the first to ex-
plore whether artificially manipulating plantar sensory information,
using novel shoe insoles, can address balance and mobility problems
in people with diabetic peripheral neuropathy. The findings will be
used to inform the development of new, affordable, non-invasive
neuropathic treatments, which specifically target diabetic foot sen-
sory complications that can contribute to falls. Importantly, wearing
simple shoe insoles have the capacity to promote self-management
by the user and enhance independent living.
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Background: Foot pain is common amongst the general population
affecting approximately 10%, and more prevalent in women which
may be attributable in part to footwear habits. The Glasgow Caledo-
nian University (GCU) Alumni Foot Health Survey was developed to
explore foot health characteristics amongst an educated population
of adults. Specific objectives reported here are to describe foot
health and footwear habits in an educated population of adults.
Methods: Between February and March 2018, GCU Alumni with a
working email address were invited to participate in the cross-sectional
electronic survey (anonymously) by email via the GCU Alumni Office. In-
vitations were distributed using Hobsons Radius customer relationship
management software which permits unique views tracking for robust
calculation of response rate. Valid responses from women were se-
lected for analysis. The GCU Alumni Foot Health Survey was con-
structed using the REDCap secure web online survey application and
sought information on current and past footwear habits related to
work/leisure (responses via a pictorial list representing 43 shoe styles).
Footwear types were categorised as either poor, average or good. Re-
sults are presented as summary descriptive statistics.
Results: Of 50,228 invitations distributed, there were 7,707 unique
views and 593 valid completions (median age [inter-quartile range]
42 [31-52], 67.3% female) of the survey (7.7% response rate). The
sample was comprised predominantly of white Scottish/British
(89.4%) working age adults (95%), the majority of whom were over-
weight or obese (57.9%), and in either full-time or part-time employ-
ment (82.5%) as professionals (72.5%).
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The results show 35% of male respondents frequently wear a
poor standard of footwear at work compared to 18% of women.
However a high percentage of women (38.1%, compared to men
12.6%) occasionally wear poor footwear for leisure. The number
of respondents who frequently wore poor footwear between the
ages of 20-29 was relatively high (women: 43.6%, men: 24%) and
reduced between the ages of 30-44 (24%, 19.7%) and 45-64
(9.1%, 11.5%).
When asked about workplace policy regarding footwear: 16.7% of
men and 9% of women are required to wear safety shoes and 18.2%
of men and 4.8% of women are required to wear steel toe cap
shoes/boots. Only one female respondent indicated they are cur-
rently required to wear high heeled shoes at work however 5% (20)
were previously required.
Ninety percent of female respondents (342) have worn high heeled
shoes despite knowing that they would cause foot pain. On a five-
point scale of pain the majority of women reported their feet hurt ‘a
fair amount’ (3/5) to ‘very much’ (5/5) after wearing high heeled
shoes. In social settings 56.3% of women have felt pressure from
others to wear high heeled shoes and 11.3% have felt pressure from
others at work.
Conclusions: The results of this survey suggest men are more likely
to wear poorer footwear at work however women will opt for poorer
footwear to wear at leisure. Evidently women still feel under pressure
from others to wear high heeled shoes in the workplace, but pre-
dominantly in a social setting, despite the significant foot pain they
can cause.
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Objectives: Ill-fitting or unsuitable footwear has long been impli-
cated in the development of foot problems in children. It has
also been acknowledged that there is a lack of research into
children’s footwear and a lack of reliable guidance available for
clinicians or parents with regards to choosing children’s foot-
wear, this is particularly true for shoes for children during initial
bouts of independent walking at between 12 and 24 months.
The objective of this study is to gain consensus from Healthcare
Professionals on optimal footwear characteristics for new inde-
pendent walkers (12-24 months).
Study design: This study employs a consensus method based on
Nominal Group Technique, using a sample of four HCPs with
experience of the paediatric footwear, recruited via their profes-
sional bodies. Criteria were proposed by the group and the sub-
ject to two rounds of voting to define a final eight criteria.
Results: Eight final criteria for footwear suitability were identified
by the group: Barefoot is best when practical; flexible sole and
upper; low sole pitch; round/squared toe-box; upper made from
leather or breathable material; secure and adjustable fastening,
proximal to midfoot; outsole; not too long or wide relative to
foot; shoes should be fitted and regularly checked.
Conclusion: Using nominal group technique, it has been possible
to find eight consensus-based criteria for optimal characteristics
for footwear. While this was developed by a small group of pro-
fessionals and may be limited in terms of the rigour of a consen-
sus approach, it provides a basis for further research into the
effects of footwear on children’s gait and development.
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Background: Foot skin and soft tissue characteristics such as hydra-
tion, pH, elasticity or thickness will vary in response to the loads the
foot will bare when the infant starts walking. Previous studies have
concluded that infant skin is more hydrated (Stamatas et al., 2011),
less elastic (Visscher et al., 2017) and its pH decreases immediately
after birth (Fluhr et al., 2010) compared to children and adult skin.
These studies also showed that skin characteristics have a high ana-
tomical and inter-subject variability. The anatomical regions where
skin characteristics have been previously measured include buttocks,
chest or arms. However, there are no studies describing the charac-
teristics of the soft tissue of infantfeet and how these change after
weight-bearing, despite the significant change in demand on these
tissues during this stage in life.
Aim: To quantify the characteristics of the soft tissues of infant feet
before they start regularly weight-bearing.
Methods: Twenty-two babies (21.6 ± 3.6 weeks old, 9 female were re-
cruited as part of an ongoing study (Price et al., 2018)). They had
been reaching for their feet while laying on their back for up to 2
weeks (16.7 days average). Skin thickness, pH, elasticity and hydra-
tion data were collected using DermaLab Combo (Cortex Technology,
Denmark) on up to 5 foot regions (heel, medial midfoot, lateral mid-
foot, forefoot, and dorsum). Achilles tendon thickness was also quan-
tified using Venue 40 Ultrasound (GE Healthcare, UK).
Results: The hydration of the skin is 20% higher on the heel and the
1st metatarsal head, but the results have a high inter-subject variabil-
ity (up to 70 arb. Units per site). Regarding pH, the plantar aspect
showed a stable value of 5.2 ± 0.3, slightly lower than the dorsum
5.4 ± 0.3. Skin thickness results show that the areas that will re-
ceive load in mature walking (heel, lateral midfoot and forefoot) are
thicker (over 1000 μm) than the dorsum or the medial midfoot
(below 1000 μm). Finally, the Achilles tendon has an average thick-
ness of 2.61 ± 0.38 mm. Once the whole data set is collected statis-
tical tests will be performed in order to investigate the differences in
the skin characteristics between the areas that will be loaded and
those that will not. Comparison will also be made to a following lon-
gitudinal data set, which measures the skin again during and after
the onset of walking.
Conclusions: The characteristics from areas that will be loaded during
gait (heel, lateral midfoot and forefoot) seem to be different to those
that will receive less load (dorsum and medial midfoot) even before in-
fants are regularly weight-bearing. In line with previous studies, foot
skin characteristics are highly variable across participants.
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Background: Pes Planus (flat feet) is the most commonly recognised
lower limb problem in Down Syndrome (DS), attributed to hypotonia
and ligamentous laxity, with a reported prevalence of 60-90%. Des-
pite its high prevalence, pes planus appears to be either not rated as
a problem or under recognised, possibly due to having a non-
standardised approach to screening, assessment or classification of
its severity linked to DS specifically.
Design: This ongoing PhD study combines a mixed methods ap-
proach of both qualitative and quantitative methodologies in four
phases. Phase 1 utilised a descriptive qualitative design of focus
group interviews with parents of children with DS. Exploring their
knowledge and awareness of flat feet, their perceptions of the im-
pact of flat feet, and any associated experiences or health care man-
agement interventions related to their child’s foot health.
Methods: Qualitative semi-structured focus group interviews were
conducted over two sites nationally across Ireland. A purposive sam-
ple of n=12 participants was recruited. Baseline demographic data
was obtained by a short survey at the point of interview. The group
interviews lasted approx. 1 hour, were audio recorded and tran-
scribed verbatim. NVivo 11 was used to code the qualitative data
and conduct theoretical thematic analysis.
Results: A rich thematic analysis of the entire data set is ongoing
and final results are pending. Initial coding of the data highlights
prominent outcomes in the areas of knowledge and impact of pes
planus, orthotics and footwear, access to services, provision of infor-
mation, health professional’s roles and improvements required to
screening and care of the foot. Emergent theoretical themes are to
be identified and analysed.
Implications: Phase one findings will help inform phase two of the
study which proposes a mixed methods large scale quantitative sur-
vey to parents and qualitative interviews with health professionals to
establish current clinical practice. There is a need to have early multi-
disciplinary intervention and musculoskeletal examination, early con-
sideration of orthotics and lifelong supportive footwear in order to
effectively manage pes planus in paediatric DS. This current ongoing
PhD study aims to establish clear classification criteria of pes planus
in paediatric DS and develop a clinical screening tool specific for the
lower limb and foot. With no standardised care pathways with the in-
clusion of foot screening, Podiatry may have a primary role to play in
assessing and managing pes planus in paediatric DS.
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