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40 |  Clinical efficacy of therapeutic 
footwear with a rigid rocker 
sole in the prevention of 
recurrence in patients with 
diabetes mellitus and diabetic 
polyneuropathy: A randomized 
clinical trial 
 
BY MATEO LÓPEZ-MORAL, JOSÉ LUIS 
LÁZARO-MARTÍNEZ, ESTHER GARCÍA-
MORALES, YOLANDA GARCÍA-ÁLVAREZ, 
FRANCISCO JAVIER ÁLVARO-AFONSO, 
RAÚL J. MOLINES-BARROSO, AND ANDREA 
MARTINUZZI 
 
Does that shoe have enough rocker 
out of the box for my at-risk patient, or 
should I make it rigid? It has way more 
than the average amount of toe spring, 
so it should be fine. Or will it? Take a look 
into the research done by this Spanish 
team. It may change your mind. And your 
practice!
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14 | Footwear and insole design features 
that reduce neuropathic plantar forefoot 
ulcer risk in people with diabetes: a 
systematic literature review
BY SAYED AHMED, ALEX BARWICK, PAUL BUTTERWORTH 
& SUSAN NANCARROW

This research is presented to us by a group 
of Australian researchers. They conducted 
a literature review which searched through 
research articles published from 1987 to 2019 
that studied shoes or foot orthoses being 
used to address issues in people with diabetic 
neuropathy. Many of the articles discuss 
methods to reduce plantar forefoot pressure 
to reduce ulceration risk. There are interesting 
conclusions across the board and plenty of 
possibilities pointed out to guide future research.

34 | 61st Symposium - Restructuring PFA’s 
Education Plan
PFA MEMBER SERVICES

Due to recent world events, PFA has needed to 
reformat and update the 61st Symposium. Here 
is an outline to the upcoming direction and future 
plans.

"Plantar location, deformity records, and previous amputation can affect the 
biomechanics of our patients; consequently, orthopedic treatment could be 
challenging even using semirigid rocker soles."Ill
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MATT ALMEIDA  
PFA President 
president@pedorthics.org

FROM
THEPRESIDENT

ABOUT PFA
The Pedorthic Footcare Association 
(PFA), founded in 1958, is the not-for-
profit professional association which 
represents the interests of the certified 
and/or licensed pedorthist and 
supports the pedorthic profession  
at large. 

Through PFA’s efforts, pedorthics – 
the management and treatment of 
conditions of the foot, ankle, and lower 
extremities requiring fitting, 
fabricating, and adjusting of pedorthic 
devices – is a well-established allied 
health profession which makes an 
invaluable contribution to public 
health.

MISSION
PFA’s mission is to enhance the 
effectiveness and efficiency of 
credentialed providers of lower 
extremity pedorthic modalities through 
education; increase the demand for 
services through marketing; and 
promote the right to practice through 
government affairs activities.

Pedorthic Footcare Association

PO Box 72184 
Albany, GA 31708-2184

phone  (229) 389-3440 
fax  (888) 563-0945 
email  info@pedorthics.org 
website  www.pedorthics.org

facebook
Pedorthic Footcare Association

@pfapedorthics
twitter

Pedorthic Footcare Association
linkedIn

Pedorthic Footcare Association
o & p social

Pedorthic Footcare Association
youtube

O&P

PEDORTHIC FOOTCARE ASSOCIATION

Pedorthic Footcare Association
instagram

I n this month's President's 
Message, I discuss the changing 

issues for our Annual Symposium 
under the banner of Restructuring 
PFA’s Educational Plan and outline 
the changes and additions to our 
symposium.

Additionally, PFA is continuing to 
move forward conducting a 2-day 
O&P workshop in August with 
myself and PFA Vice-President, 
Althea Powell-Chandler (see ad 
pg.7). We have also just released 
more material to our Learning 
Management System (see our new 
Webinar Series advertisement on pg.13) 

and please see our COVID-19 
Resources on the PFA website.

We will be releasing more infor-
mation as soon as we can to keep 
you abreast of any new develop-
ments. Please feel free to call the 
PFA office should you have any 
questions, concerns, or comments. 
We would love to hear from you!

Thank you,

"PFA will continue to move forward..." 
 

"...Our Educational Restructuring 
Plan is Key..." 

n Matthew D. Almeida 
PFA President

http://www.pedorthics.org/
http://www.oandp.com/
mailto:president@pedorthics.org
mailto:info@pedorthics.org
http://www.pedorthics.org
http://www.pedorthics.org
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FEATURED

CONTRIBUTORS
IN THIS ISSUE OF CURRENT PEDORTHICS

Sayed Ahmed, Alex Barwick, Paul Butterworth 
and Susan Nancarrow
The research for this study was conducted by the School of 
Health and Human Sciences, Southern Cross University, 
Billinga, Queensland 4225, Australia.

Mateo López-Moral, José Luis Lázaro-
Martínez, Esther García-Morales, Yolanda 
García-Álvarez, Francisco Javier Álvaro-
Afonso, Raúl J. Molines-Barroso
The research for this study was conducted by the Diabetic 
Foot Unit, Facultad de Medicina, Universidad Complutense 
de Madrid, Instituto de Investigación Sanitaria del Hospital 
Clínico San Carlos (IdISSC), Madrid, Spain.

Consider Writing an Article for Current Pedorthics! 

For more details, contact Current Pedorthics magazine at (229) 389-3440 or by email at: 

editor@pedorthics.org for additional upcoming special interest topics, guidelines and other 

ideas you may want to discuss as topic ideas beneficial to health care, patient care and all 

areas of interest in the pedorthics practice and other associated industries.

mailto:editor@pedorthics.org
http://www.pedorthics.org
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PFANEWS
NEWS AND HAPPENINGS FROM THE PEDORTHIC FOOTCARE ASSOCIATION

New Webinars released 
on PFA's Learning 
Management System 
(LMS) for Continuing 
Education!
 
For Immediate Release: 
 

PFA is now offering a select few of the General Sessions from 
the 60th Symposium in Las Vegas as webinars available to PFA 
LMS Members. The current update is a two part presentation 
by Dr. Clint Laird and Jamie Dick. Each containes a video of 
the speakers, the slide presentation and a test to take where you 
can attain CEUs used towards your certification.(see current ad 
pg.13).

Simply log in with your PFA membership information and 
save money on each course you take! Go to the PFA Learning 
Management System by typing the link in your browser or click-
ing below:

PFA Learning Management System: 
https://pfa.mycrowdwisdom.com/diweb/gateway

O&P Medicare and Insurance 
Billing & Documentation 
Workshop

For Immediate Release: 
 

PFA is conducting a 2-day O&P workshop on August 28-29 
8:00 AM – 5:00 PM at Saddlebrook Resort in Tampa, FL. The 
featured speakers are Matt Almeida, PFA President and Althea 
Powell-Chandler PFA Vice-President. This program will provide 
detailed information on the billing and documentation process 
for both Medicare and private insurance (see: ad pg7).

Please watch for PFA email and at the PFA website for 
additional information. 
https://www.pedorthics.org

ABC CredCast - Telehealth in 
O&P Part 1 & 2

New Episode 25 & 26: 
 
Whether you’re already using telehealth 
in your practice or considering it, be sure 

to listen to part one of our two-part podcast which includes 
guidance from ABC and insight from one practice owner and 
the impact on her practice.

Telehealth Part 1 & 2: 
https://www.abcop.org/news-events/Pages/CredCast.aspx

COVID-19 information page 
on PFA's website

For Immediate Release: 
 
The PFA headquarters staff is continuing  
to work hard and make sure you have the 

pertinent information you need regarding your practice.

The COVID-19 situation presents a very dynamic and ever 
updating situation, so we feel free to email us with something 
you think should be there at: info@pedorthics.org

PFA's COVID-19 Information Page: 
https://www.pedorthics.org/page/COVID_Resource 

New Pedorthic Textbook!

For Immediate Release: 
 
The Pedorthic Footcare Association is 
proud to announce that it is the exclusive 
distributor the important new pedorthic 
textbook, “Pedorthic Footwear: Assessment 
and Treatment”.

This will become an important resource for pedorthic students 
and practitioners. With more than 550 pages, written and com-
piled by PFA speaker and longtime member, Dennis Janisse, 
C.Ped and a prominent team from across the globe!, this text 
covers everything from the basic sciences of anatomy, pathology 
and physiology to cause and treatment of common disorders the 
pedorthist sees every day in practice.

The material is written in simple, easy to understand language 
and is packed with photos and illustrations. Full review coming 
soon, but don’t wait, get yours now before the rush. Available in 
the PFA store now (see: ad pg19):

Pedorthic Footwear: Assessment and Treatment 
textbook in the PFA Store: 
https://www.pedorthics.org/store 
ViewProduct.aspx?id=15921789

https://www.abcop.org/news-events/Pages/CredCast.aspx
https://pfa.mycrowdwisdom.com/diweb/gateway
mailto:info@pedorthics.org
https://www.pedorthics.org/page/COVID_Resource
https://www.pedorthics.org
http://C.Ped
https://www.pedorthics.org/store
http://ViewProduct.aspx
http://www.pedorthics.org
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Basis
TM

 Slip-On
The BasisTM was designed to signifi cantly extend 
orthotic wear-time in and around the home, 
resulting in better patient outcomes.
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Footwear &
insole design
features that reduce
neuropathic plantar forefoot
ulcer risk in people with diabetes:
a systematic literature review

Abstract

Background: In people with diabetes, offloading 
high-risk foot regions by optimizing footwear, or 
insoles, may prevent ulceration. This systematic 
review aimed to summarize and evaluate the 
evidence for footwear and insole features that 
reduce pathological plantar pressures and the 
occurrence of diabetic neuropathy ulceration 
at the plantar forefoot in people with diabetic 
neuropathy. Methods: Six electronic databases 
(Medline, Cinahl, Amed, Proquest, Scopus, 
Academic Search Premier) were searched in 
July 2019. The search period was from 1987 to 

July 2019. Articles, in English, using footwear or 
insoles as interventions in patients with diabetic 
neuropathy were reviewed. Any study design was 
eligible for inclusion except systematic literature 
reviews and case reports. Search terms were 
diabetic foot, physiopathology, foot deformities, 
neuropath*, footwear, orthoses, shoe, footwear 
prescription, insole, sock*, ulcer prevention, 
offloading, foot ulcer, plantar pressure.

Results: Twenty-five studies were reviewed. The 
included articles used repeated measure (n = 12), 
case control (n = 3), prospective cohort (n = 2), 
randomized crossover (n = 1), and randomized 

http://www.pedorthics.org
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By Sayed Ahmed, Alex Barwick, Paul 
Butterworth and Susan Nancarrow

controlled trial (RCT) (n = 7) designs. This involved 
a total of 2063 participants. Eleven studies 
investigated footwear, and 14 studies investigated 
insoles as an intervention. Six studies investigated 
ulcer recurrence; no study investigated the first 
occurrence of ulceration. The most commonly 
examined outcome measures were peak plantar 
pressure, pressure-time integral and total contact 
area. Methodological quality varied. Strong 
evidence existed for rocker soles to reduce peak 
plantar pressure. Moderate evidence existed 
for custom insoles to offload forefoot plantar 
pressure. There was weak evidence that insole 
contact area influenced plantar pressure.

Conclusion: Rocker soles, custom-made insoles 
with metatarsal additions and a high degree 
of contact between the insole and foot reduce 
plantar pressures in a manner that may reduce 
ulcer occurrence. Most studies rely on reduction 
in plantar pressure measures as an outcome, 
rather than the occurrence of ulceration. There 
is limited evidence to inform footwear and insole 
interventions and prescription in this population. 
Further high-quality studies in this field are 
required. 

Keywords: Diabetic foot, Footwear, Insoles, Plantar 
pressurePh
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Background

Foot ulcers are a common consequence 
of diabetes due to the development of 
peripheral neuropathy, peripheral vascular 
disease, limited joint mobility and foot 
deformity [1–6]. Nearly 34% of persons with 
diabetes will develop a foot ulcer in their 
lifetime [7]. This can lead to infection and 
amputation; diabetes is the main reason 
for non-traumatic lower limb amputation 
[8, 9]. Previous foot ulcer or amputation is a 
risk of future amputation [1, 3, 5, 10]. Additional 
risk factors include higher Body Mass Index 
(BMI), and structural foot deformities [2–4, 6], 
such as hammertoes and hallux valgus [11, 12].

Diabetic peripheral neuropathy (DPN) is 
the central risk factor for the development 
of plantar foot ulceration [13]. Over 30% of 
persons with diabetes will develop DPN 
[14], the incidence increasing with age [15, 

16]. DPN can affect the autonomic, sensory 
and motor nervous systems. Sensory 
neuropathy interrupts the protective 
feedback mechanism of touch and pain [17]. 
Motor neuropathy results in compromised 
muscle innervation, reduction in strength, 
and combined with limited joint mobility, 
the development of foot deformities. These 
deformities may lead to an increase in 
plantar foot pressures, particularly in 
the forefoot [18–21]. Autonomic neuropathy 
leads to diminished sweating and changes 
to skin perfusion, leading to dry skin 
and hyperkeratosis. As skin integrity is 
compromised, patients are more susceptible 
to trauma which may precipitate a diabetic 
foot ulcer [21–24].

Neuropathic ulcers in diabetic feet occur 
mostly at the plantar forefoot [11, 25, 26] and 
correspond to areas of peak plantar pressure 
[27]. Bennetts et al. [28] demonstrated that 
most peak pressure areas are located in the 

forefoot regions in this population. Limited 
range of motion at the forefoot joints is 
also likely to contribute to the peak plantar 
pressures (PPP) observed in this region [29]. For 
this reason, plantar pressure mapping is used 
to guide footwear and insole manufacture 
and judge their effectiveness [30].

Reducing plantar pressures is considered a 
key factor for wound healing and prevention 
of ulcer recurrence [31, 32]. Footwear and 
insoles are an essential treatment modality 
for offloading these pressures [33, 34]. The 
desired offloading threshold should be > 
30% reduction in dynamic in-shoe plantar 
pressure from the baseline or<200kPa to 
ensure ulcer-free survival at the forefoot [35]. 
This systematic review aimed to summarize 
and evaluate the evidence for footwear and 
insole features that reduce pathological 
plantar pressures and the occurrence of 
diabetic neuropathy ulceration at the plantar 
forefoot in people with diabetic neuropathy.

Methods

The systematic search was performed 
according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis 
(PRISMA) Statement [36].

Search strategy

In July 2019, six electronic databases were 
searched (Medline, Cinahl, Amed, Proquest, 
Scopus, Academic Search Premier) using 
medical subject headings followed by a 
keyword subject heading. The search period 
was from 1987 to July 2019. The search terms 
can be seen in Fig. 1 and Supplementary file 1.

Eligibility criteria

All studies included in the systematic review 
were obtained from full-text peer-reviewed 

Footwear & insole design

http://www.pedorthics.org
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journals published in English. Studies that 
did not use footwear or insole as a mode of 
intervention for long term offloading were 
excluded. Letters to the editor, opinion 
pieces, conference proceedings, and editorials 
were also excluded. All study designs 
except systematic reviews and case reports 
were eligible for inclusion. The titles and 
abstracts of the articles were screened by 
one reviewer (SA). Full-text articles were 
reviewed based on the following criteria: 
i, participants were adult (> 18 years), had 
diabetes; ii, all or some of the participants 
had neuropathy and foot deformity, history 
of plantar forefoot ulcers but no Charcot foot, 
history of heel ulcer or active foot ulcers; iii, 
studies used footwear or insoles as a long 
term offloading intervention; iv, the outcome 
of the study was either (re)-occurrence of 
forefoot ulcer or change in forefoot plantar 
pressure outcomes; v, the footwear or insole 
interventions had to be sufficiently described 
to be able to draw useful conclusions; vi, 
conventional materials and manufacturing 
techniques were used; and vii, closed-in 
footwear was used. The reference lists of 

studies obtained through the database 
search were also searched to identify relevant 
citations.

Quality assessment

Quality assessment was performed 
independently by two reviewers (SA and AB). 
The quality assessment form was adapted 
from the McMaster Critical Review Form – 
Quantitative Studies [37].  

Results

The literature search identified 1787 
articles. Twenty-five articles met the 
eligibility criteria to be included in the 
review (Fig. 2). The study designs included 
repeated measures (n = 12), case-control (n 
= 3), prospective cohort (n = 2), randomized 
crossover (n = 1), and RCT (n = 7) studies. Study 
characteristics are shown in Tables 1 and 2.

Participants and settings

The participants were over 18 years of age, 
and the sample sizes ranged from 10 to 299. 

Fig.1

Or Explode Explode Explode

Diabetic Foot Footwear/orthoses Ulcer prevention

physiopathology shoe offloading

foot diformities footwear perscriptions foot ulcer

neuropath* Insole plantar pressure

sock*

And

Search terms used to select the studies
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All participants in treatment groups had 
diabetes, and the majority had neuropathy. 
Participants had active or healed plantar 
foot ulcers, amputation, foot deformities, 
increased barefoot plantar pressure, or 
peripheral vascular disease. Most (88%) 
of the studies recruited participants from 
developed countries within high risk foot 
clinics and 12% from developing countries 
[63]. Study duration ranged from a single 
session to 5 years.

Intervention

Eleven studies [30, 38, 39, 51, 52, 56–58, 60, 61] used 
footwear and insoles as the intervention. 

Of these, three studies [38, 57, 61] used footwear 
which was manufactured according to a 
consensus-based algorithm proposed by 
Dahmen et al. [53]. One study [52] specifically 
examined footwear rocker sole profiles. 
High footwear upper design feature was 
investigated by one study [51], and it reported 
that higher upper increased contact area but 
did not improve pressure reduction at the 
forefoot area.

Fourteen studies [30, 38–40, 42, 44, 46, 48, 49, 51, 53, 58, 61, 62] 
reported on the prescribers, manufacturers 
and modifiers of the therapeutic footwear 
and insoles. The footwear prescribers 
reported in the studies were rehabilitation 

Footwear & insole design
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physicians [30, 38], diabetologist, podologist [61], 
podiatric physician [49]. The manufacturers 
for therapeutic footwear were orthopedic 
shoe technicians [30, 38, 39, 51, 61], and orthopedic 
shoemakers [40, 42, 58], where orthopedic shoe 
technicians have similar training like 
certified pedorthists [30]. Reported insole 
manufacturers or modifiers were orthotic 
technician [53], pedorthist [44, 49], pedorthist or 
orthotist [46, 48, 49, 62].

Fourteen studies [40, 42, 44, 46–50, 53–55, 59, 62, 64] 
used insoles as a primary intervention in 
standardized or participant’s footwear. All 
studies reported on the type of footwear they 
used with varying descriptions of the design 
features and almost all studies reported 
on the description of insole design features 
used by the studies respectively, except 
Preece et al. [52]. Studies that are focused on 
the insole as a primary intervention has 
used prefabricated extra-depth footwear or 
regular retail footwear [40, 42, 44–50, 53–55, 62].

Insole features have been described by some 
studies [39, 41, 45, 47, 49, 50, 53, 54, 56, 59, 60, 62, 64] such as 
base, mid-layer, and top cover materials. 
The same authors also assessed hardness, 
thickness, casting and manufacturing 
technique, metatarsal dome or metatarsal 
bar, and arch support. Ten studies [40–42, 47, 48, 53, 

55, 56, 59, 64] examined insole material thickness 
and hardness. Other components of insole 
configurations reported were application 
of metatarsal pad, metatarsal dome, or 
metatarsal bar [30, 39, 40, 42, 44, 46–48, 53, 57, 61] and 
their positioning [42, 44, 46–48, 53], arch support [30, 

39, 40, 42, 51, 53, 55, 57, 61], top cover [30, 39, 42, 49–51, 53–57, 59, 61, 

62, 64], adding local cushion to insole [39, 49, 57, 61, 

62]. The size of the metatarsal dome or pad 
used by the studies is between 5 to 11mm [42, 

44, 47] in height, 66 to 74mm in length, and 51 
to 63mm width [44]. The positioning of the 
metatarsal dome, bar or pad was between 5 

to 10.6mm proximal to MTHs [42, 44, 46] and at 
a line of 77% of PPP [47]. The size of extra arch 
support was 5mm thick Lunalastic (NORA 
Freudenberg GmbH, Weinheim, Germany) in 
addition to arch support resulted from the 
casting technique [42]. Casting techniques for 
custom-insoles making, insole design, and 
manufacturing processes also have been 
reported by some studies [40, 47, 49, 54, 55, 62].

Outcome measures

Eighteen studies [30, 38–42, 44, 46–55, 64] measured 
PPP as the primary outcome, and the 
majority measured this inshoe. Most of 
the studies [30, 38, 39, 47, 50, 52, 53, 57, 64] used 200 
kPa as an upper threshold to classify the 
intervention as successful offloading the 
foot. The remaining studies compared a 
baseline pressure assessment without the 
intervention to peak pressure reductions 
with the interventions. PTI and Force 
Time Integral (FTI) had also been assessed 
as a parallel outcome measure in some 
studies [40, 48–51, 53, 55]. Other studies [50, 51, 55, 64] 
also measured contact area and soft tissue 
thickness (STT) [46, 48] as a parallel outcome. 
Some single parameters measured by the 
studies were maximum force, contact area 
[64], and walking convenience [42]. One study [41] 
reported foot sole hardness as an indicator 
and reduction in shore hardness value. Six 
studies [56–61] reported ulcer recurrence as a 
primary outcome measure and another study 
[62] reported on ulcerative and non ulcerative 
lesions as the primary outcome. Three 
studies [57, 58, 60] measured patient adherence in 
their study as a secondary outcome.

The Pedar-X system (Novel GmbH, Germany) 
was the most commonly used in-shoe 
plantar pressure measuring device by 
studies [30, 38–40, 45, 47, 49, 50, 54, 57] followed by the 
F-Scan system (Tekscan Inc. USA) [42, 44, 46, 48, 53, 

55]. Other systems included RS Scan system 
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Author, 
date

Location Study 
design

Follow up 
period

Sample 
size

Sample 
characteristics

Intervention & 
Comparison

Outcome 
measures

Result

Arts et al. 
2012 [38]

Netherlands Repeated 
measures

Same day 171 
(336 ft)

Diabetic 
neuropathy 
Previous plantar 
ulcer

Custom-made 
footwear 
Semi-customized 
footwear 
Barefoot

Peak plantar 
pressure (PPP) of 
< 200 kPa considered 
successful

Custom-made footwear is 
least effective in pressure 
reduction (< 200 KPa) at 
forefoot compared to midfoot 
and known ulcer locations 
(29% vs 81 and 62%)

Arts et al. 
2015 [39]

Netherlands Repeated 
measures

Same day 85 Diabetic 
neuropathy 
Previous plantar 
foot ulcer

Various footwear 
modifications to 
custom or semi-
custom footwear 
Footwear before 
modification

% plantar pressure 
reduction

MP, local cushion and 
plastazote top cover reduce 
PP respectively by15.9, 15, 
14.2% and combinedly 24 and 
22% at the forefoot.

Bus et al. 
2011 [30]

Netherlands Repeated 
measures

Not 
reported

23 Diabetic 
Neuropathy, 
Foot deformity 
Foot ulcer

Fully custom-made 
footwear and insoles

In-shoe plantar 
pressure reduction 
by more than 25% 
(Criteria A) or below 
the absolute value of 
200 kPa (Criteria B)

MB or MP, replacing the 
top cover, early rocker can 
reduce pressure at hallux and 
metatarsal area ranging from 
10.1 to18.6% as an individual 
modification.

Bus et al. 
2004 [40]

Netherlands Repeated 
measure

Not 
reported

20 Diabetic 
Neuropathy, 
History of healed 
plantar foot ulcers 
Foot deformity

Insoles; 9.5 mm 
thick flat PPT insole 
and custom-made 
insoles out of open-
cell urethane foams 
of hardness 60–80. 
Custom-made insoles 
were made by 
CADCAM process.

Plantar pressure 
reduction 
FTI

Custom-made insoles reduce 
plantar pressure and FTI 
significantly at medial and 
lateral heal, MTH1 and FTI at 
lateral MTHs when compared 
with flat PPT insoles.

Charanya et 
al. 2004 [41]

India Case-
control 
study

6 months 25 Diabetic 
Neuropathy 
History of active 
and healed plantar 
ulcers 
Non-diabetic 
(Control)

Footwear with an 
insole made of 
12 mm MCR, shore 
value 200, Toughened 
rocker profile rubber 
outsole

Foot sole hardness 
reduced close to 
normal, shore value 
200

Plantar ulcers healed in three-
four weeks; foot sole skin 
hardness reduced to 25–30 
from 45 to 50 shore values.

Guldemond 
et al. 2007 
[42, 43]

Netherlands Repeated 
measures

Not 
reported

17 Diabetic 
Neuropathy 
Higher barefoot 
plantar pressure 
(≥700 kPa)

Insole with various 
height arch supports 
and with and without 
a metatarsal dome

In-shoe plantar 
pressure reduction 
(36% & 39%), 
Walking convenience 
on a 10-point rating 
scale

Extra arch support and MD 
are respectively effective 
in 39% & 36% pressure 
reduction in central and 
medial regions of the forefoot

Hastings et 
al. 2007 [44]

USA Repeated 
measure

22 months 20 Diabetic 
Neuropathy History 
of plantar foot 
ulcers 
No active foot 
ulcers 
No Charcot 
neuropathy

Three footwear 
conditions; extra 
depth footwear with 
1) Total Contact 
Insoles (TCI), 2) 
TCI with proximal 
Metatarsal Pad (MP), 
3) TCI with distal MP, 
CT Scan

PPP 
CT Scan for 
positioning of MP 
against MTHs

Highest (57%) PPP reduction 
occurred at 2nd MTH when 
MP placed at 10.6 mm 
proximal to MTH line. Variable 
PPP under the 2nd MTH 
varied between 32 ± 16% 
when positioning of MP varies 
between 6.1 mm to 10.6 mm 
proximal to MTH line.

Lin et al. 
2013 [45]

China Repeated 
measure

Not 
reported

26 Diabetic 
Neuropathy

Insole with pre-plug 
removal, post-plug 
removal, and post-
plug removal + arch 
support

Mean peak pressure 
(MPP), maximum 
force, contact area

Removing insole plug is 
effective in offloading MPP 
by 32.3% and adding arch 
support reduces further 9.5% 
at the forefoot

Lott et al. 
2006 [46]

USA Repeated 
measure

Not 
reported

20 Diabetic 
Neuropathy History 
of midfoot or 
forefoot plantar 
ulcers

Four different 
conditions; 1) 
Barefoot, 2) 
Footwear, 3) 
Footwear + TCI, 4) 
Footwear + TCI + MP

Plantar pressure 
reduction 
Soft tissue thickness 
(STT)

PP & ST strain under 2nd 
MTH are highest at the 
barefoot condition and 
lowest at footwear + TCI + MP 
condition. Mean PP for all four 
conditions under 2nd MTH is 
272 kPa, 173 kPa, 140 kPa and 
98 kPa.

Table.1 Study charactistics
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Author, 
date

Location Study 
design

Follow up 
period

Sample 
size

Sample 
characteristics

Intervention & 
Comparison

Outcome 
measures

Result

Martinez-
Santos et al. 
2019 [47]

UK Repeated 
measure

Not 
reported

60 Diabetic 
Neuropathy 
No previous ulcers

Insole with three 
different metatarsal 
bar (MB) positioning, 
two different types of 
materials

PPP Maximum pressure 
reduction can be achieved 
by positioning metatarsal 
bar at 72% length of insole, 
irrespective of material type

Mueller et al. 
2006 [48]

USA Repeated 
measure

Not 
reported

20 Diabetic 
Neuropathy history 
of plantar ulcers

Three footwear 
conditions: 1) 
Footwear, 2) 
Footwear with TCI, 
and 3) Footwear with 
TCI + MP

PPP 
PTI 
STT

TCI and metatarsal pad caused 
reductions of pressure under 
the metatarsal heads

Owings et al. 
2008 [49]

USA Repeated 
measure

Not 
reported

20 Diabetic 
Neuropathy 
Higher (> 750 kPa) 
barefoot plantar 
pressure at MTH 
region

Three different 
type custom-made 
insoles (X, Y from 
shape-based and Z 
combined foot shape 
with plantar pressure 
data). Footwear with 
rigid rocker sole and 
flexible sole

Peak pressure 
FTI

Shape and pressure-
based insoles (Z) showed 
improved offloading by 32 
and 21%, PTI reduction 40 
and 34% when compared 
to shape-only-based insoles 
(X-Polypropylene base, Y- 
EVA base). A similar trend 
was observed in flexible and 
rocker bottom shoes for the 
same insoles.

Paton et al. 
2012 [50]

UK RCT 18 months 119 Neuropathic 
diabetic foot 
ulceration

Prefabricated and 
custom-made insole

In-shoe pressure 
reduction, PTI, 
forefoot rate of load, 
total contact area

Prefab versus custom insoles, 
PPP ≥ 6%,

Praet et al. 
2003 [51]

Netherlands Repeated 
measure

Not 
reported

10 Diabetic 
Neuropathy 
No active ulcer, 
No major foot 
deformities

Three different types 
of footwear designs

Peak pressure 
reduction at multiple 
areas under the foot

Rocker sole can offload the 
forefoot area by 65%

Preece et al. 
2017 [52]

UK Case-
control

Not 
reported

168 Diabetic 
Neuropathy (n = 17) 
Healthy control 
(N = 66)

Eight types of rocker 
sole design

Pressure reduction 
threshold of 
≤200 kPa

Rocker apex position at 52%, 
200 rocker angle, 950 apex 
angle yields effective 
offloading at most

Tang et al. 
2014 [53]

Sweden RCT Two years 114 Diabetic 
neuropathy 
Angiopathy 
Foot deformities 
Previous ulcers or 
amputation

Three types of 
insoles, custom made 
(35 & 55° shore 
hardness EVA) vs 
prefab insoles with 
hardcore EVA + soft 
microfiber top cover 
(Control)

PPP 
PTI

The overall PPP for the 
insoles was between 180 kPa 
to 211 kPa, PTI differences 
14 kPa/sec & 20 kPa/sec with 
Control.

Teffler et al. 
2017 [54]

UK Randomized 
crossover

Not 
reported

20 Diabetic 
neuropathy 
Increased forefoot 
plantar pressure 
No Charcot foot or 
partial amputation

Three types of 
insoles 1) Standard 
(Shape-based), milled 
insoles, 2) Milled, 
virtually optimized 
insoles and 3) 3D 
printed virtually 
optimised insoles

PPP Virtually optimized insole 
reduced PPP by a mean 
of 41.3 kPa for milled and 
40.5 kPa for 3D printed insoles 
in the same participants’ 
group.

Tsung et al. 
2004 [55]

China Case-
control

Not 
reported

14 Diabetic 
neuropathy 
No Charcot foot or 
partial amputation 
Control: no foot 
deformity

Five support 
conditions including 
footwear-only, flat 
insoles; and three 
custom-made insoles 
with three weight-
bearing conditions; 
1) Full weight-bearing 
(FWB), 2) Semi-
weight-bearing (SWB) 
and 3) Non-weight-
bearing (NWB)

MPP 
PTI 
Mean contact area

For 2–3 MTH regions, SWB 
insoles yield maximum 
offloading comparing to 
two other insoles type. For 
MTH1, NWB insoles provide 
maximum offloading. FWB 
insoles show maximum PTI 
comparing to NWB & SWB 
conditions. NWB insoles 
provide maximum arch 
support and contoured 
shaped insoles.

Table.2 Study charactistics
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(RSScan, Ole, Belgium) [51]. Charanya et al. 
[41] used a pedobarograph system developed 
by Patil et al. [65–67] to capture the walking 
foot pressure image and data analysis.  The 
sensor’s thickness of the Pedar-X system is 2 
mm [39, 40], F-Scan 0.18mm [55], and RS Scan 0.7 
mm [51]. Both sensors of Pedar-X and F-Scan 
collect pressure data at 50 Hz [44, 47], and both 
have four sensors per cm2 [38, 53]. RS Scan 
sensors collect data at 500 Hz [51]. Studies 
using Pedar-X systems used steps between 20 
to 40 [40, 47, 49, 54] and 10 to 20 m walk-way [38, 45, 

49]. Studies using F-Scan systems used walk-
way length between 6.1 to 10 m [44, 55]. RS Scan 
collected dynamic in-shoe pressure data for 8 
s (10–16 steps) [51].

Reductions in forefoot plantar pressure

Arts et al. [38] reported on the effectiveness 
of footwear and insole design based on the 
algorithm proposed by Dahmen et al. [68]. 
The rate of pressure reduction was lower 
at the metatarsals area (29 50%) compared 
to midfoot (81%) and known ulcer location 
(62%) [38] when footwear and insoles are 
designed according to Dahmen’s algorithm.

Sole design (rocker sole) was the most 
reported design feature and some reported 
on detailed configurations such as rocker 
apex position [30, 38, 41, 50–52, 56, 61], rocker apex 
angle [52], rocker angle [30, 51, 52, 60], rigidity or 
hardness [30, 38, 41, 42, 53, 56, 60, 61] and, material 
type [41, 50, 51, 60, 61]. A rocker sole configuration 
with apex position at 52% of the footwear 
length, 20° rocker angle, and 95° apex angle 
can yield peak pressure < 200 kPa in 71–81% 
cases [52]. Some studies reported on footwear 
upper design features, such as upper height 
(high footwear 16 cm, Bottine 12.5 cm, Low 
footwear (6.5 cm) [38, 51, 61], footwear depth [39, 50, 

56, 57, 60, 64], leg and tongue profile [38, 57, 61]. Other 
design features are; upper material, collar, 
lining, toe puff [50, 56, 60], heel counter, fastening 

system [53, 60] and active heel height [51].  Non-
weight-bearing (NWB) casting technique 
yields more effective custom-made insoles to 
offload the hallux region and semi-weight-
bearing (SWB) casting technique is more 
effective to offload 1–3 metatarsal heads 
(MTHs) [55]. The NWB insoles also yield the 
highest arch support comparing to insoles 
made by other casting techniques [55].

Insoles designed based on foot shape and 
plantar pressure data are more effective 
to offload the forefoot region compared to 
insoles designed based on foot shape only 
[49, 54, 62]. The outcome can be between 32 to 
21% improvement from shape-only and 
traditionally manufactured insoles out of 
polypropylene base [49].

Custom-made insoles with multi-density, 
softer materials have demonstrated 
improved forefoot offloading compared 
to higher-density EVA (55° shore A). Extra 
arch support, metatarsal pads, a plastazote 
top cover, and local cushioning can 
further reduce plantar forefoot pressure 
[42, 64]. Metatarsal pad, local cushion and a 
plastazote top cover can reduce peak pressure 
by 14 to 15.9% on their own. A plastazote top 
cover combined with a metatarsal pad and 
local cushioning reduces 24 and 22% PPP at 
the forefoot [39].

Reductions in ulcer recurrence

López-Moral et al. [60] explored the effect 
of two rocker soles: semi-rigid (Wellwalk 
technology with Vibram Strips) and rigid on 
the recurrence of ulceration. By using, a rigid 
rocker sole the risk of re ulceration at the 
forefoot was reduced by 64% when compared 
with semirigid rocker sole footwear.

Busch et al. [56] examined the effect of two 
different footwear (Lucro stock diabetic 
footwear versus regular retail footwear) with 
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insoles on ulcer relapse of 92 participants 
with high-risk neuropathic feet at 12 and 42 
months. The footwear was available in three 
different widths with differing features: 
rocker bottom outsoles and soft upper 
with three layers. This combined footwear 
and insoles reduced ulcer relapse by 45% 
compared with standard footwear within the 
first year.

Rizzo et al. [61] compared a treatment group 
who were given therapeutic footwear 
designed as per Dahmen et al. [57, 68] and 
custom-made insoles to a control group who 
received standard footwear. The participants 
were assessed for ulcer occurrence and 
relapse at 12, 36 and 60 months. Ulcer relapse 
rates were significantly lower (11.5% versus 
38.6% at 12 months, 17.6% versus 61% at 36 
months and 23.5% versus 72% at 60 months) 
in the treatment group than controls.

Lavery et al. [59] examined the effect of shear 
reducing insoles on ulcer recurrence when 
compared with standard insoles in the same 
style of footwear. Shear-reducing insoles 
were 3.5 times less likely to create ulcers 
in the study participants compared to the 
standard insoles, although, both insole types 
demonstrated equivalent plantar pressure 
reduction [69].  In another study [57] based on 
the algorithm proposed by Dahmen et al. [57, 68] 
the treatment group received custom-made 
footwear that was adjusted following inshoe 
pressure analysis. Controls received custom-
made footwear without the in shoe pressure 
analysis. The primary outcome was ulcer 
relapse after 18 months. The outcomes were 

not significantly different due, in part, to 
variance in patient adherence.

Discussion

Footwear and insoles are complex 
biomechanical interventions due to variance 
in design, materials, manufacturing 
methods, individual preferences and rates of 
adherence. This complexity is compounded 
when it is considered alongside the range of 
foot pathologies that co-exist with diabetes. 
Forefoot structural deformities are prevalent 
in this patient group [11, 12] increasing inshoe 
plantar pressure at the metatarsal heads. 
The importance of footwear and insoles 
in offloading PPP for preventing plantar 
forefoot foot ulceration is well documented 
[70, 71]. However, the specifications of design 
parameters and materials that can reduce 
PPP at the forefoot area are not precise. 
Reduction of PPP is one of the major factors 
to reduce the risk of ulcer occurrence 
and recurrence. This review explores the 
identification of critical design features 
and materials used in footwear and insole 
manufacturing that can reduce PPP at the 
forefoot and prevent ulcer occurrence and 
recurrence. Summary of those features 
that are available in the literature has been 
presented in Appendix 1 and 2.

Several studies have suggested rocker sole 
profile as the most recommended design to 
offload PPP at the forefoot [30, 39, 51, 52, 56, 60, 61]. 
The studies showed strong evidence for the 
rocker sole with evidence pointing towards 
specific variations of the rocker sole: such as 
apex position, apex angle, rocker angle and 
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rigidity of sole materials. An RCT [60] showed 
that a rocker sole configuration with the 
pivot point under the metatarsal heads and 
rigid sole materials improve plantar pressure 
offloading at the forefoot compared to 
rocker sole made with semi-rigid materials. 
In a 6-month follow-up, the plantar ulcer 
recurrence rate was 23 and 64% among the 
experimental and control group where sole 
rigidity was the only variant. Preece et al. [52] 
and Praet et al. [51] compared apex position 
and rocker angle for rocker sole design in 
their studies. They recommended an apex 
position at 52–63% of shoe length and 
rocker angle of 20–230 to provide effective 
offloading at the forefoot (< 200 kPa), finding 
it more effective than any other lower or 
higher values of those respective parameters.

Arts et al. [38] in the Netherlands and Rizzo 
et al. [61] in Italy tested the effect of footwear 
design suggested by the consensus-based 
algorithm proposed by Dahmen et al. [68]. 
The key footwear design features in Dahmen 
algorithm are based on medical conditions. 
For example, the recommendations for 
a person with diabetes and history of 
neuropathic ulcers are footwear with a high 
upper (above ankle boots), stiffened tongue 
and leg uppers, rigid rocker soles with early 
pivot point. Both studies used above-ankle 
boots with custom-made insoles to offload 
pressure at the forefoot area. Both studies 
found that footwear and insoles designed 
according to this algorithm, are effective 
in offloading the neuropathic diabetic foot. 

However, Arts and colleagues [38] found that 
the algorithm is not as effective for footwear 
specifications to offload plantar pressure at 
the metatarsal heads.

There is a lack of guidance in the literature 
on footwear modifications that offload the 
forefoot. Footwear modification (also known 
as footwear customization or optimization) 
is common in both prefabricated and 
fully custom-made footwear. Most 
frequent footwear modifications are a re-
configuration of rocker sole profile, such as 
early or significant pivot point (rocker angle) 
and stiffening the outer sole [30, 39]. Footwear 
modification success (≤200 kPa) is least at the 
forefoot [38, 39]. Bus et al. [30] recommended in-
shoe plantar pressure analysis as an effective 
tool to guide the modifications for offloading 
the target regions in the neuropathic foot.

Insole modification features include 
local cushioning, replacing top covers 
with plastazote and applying a new or re-
positioning existing metatarsal bars and 
metatarsal domes [30, 39, 47, 61], removing plugs, 
and adding arch supports [61, 64]. These are 
the most effective (PPP reduced ≤200 kPa) 
modifications in offloading or reducing 
PPP in targeted regions [30, 39]. The targeted 
regions were determined by the history of 
ulceration or from PPP measurements data. 
These modifications in the insole are proven 
to be effective in offloading plantar pressure 
at an optimal level. However, they are least 
effective in offloading pressure at the 
metatarsal heads [38, 39].

"Most frequent footwear modifications are a re-configuration of 
rocker sole profile, such as early or significant pivot point (rocker 

angle) and stiffening the outer sole."
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Pedorthists commonly use a higher upper 
height in their treatment of neuropathic 
forefoot ulcers.

Dahmen et al. [68] and Diabetic Foot Australia 
(DFA) guideline [34] support such practice. 
However, Praet et al. [51] showed that high-
ankle boots did not influence plantar 
pressure offloading when compared with 
low cut footwear. The authors suggest that 
although high-ankle boots do not change 
plantar pressures, they may reduce shear 
forces inside the shoe at the forefoot by 
increasing contact area around the ankle.

Considering these findings, further studies 
assessing high-ankle boots will help to 
inform clinicians working in this field.  Many 

design features were not examined in the 
literature. Higher quality research is required 
to scientifically examine other important 
footwear design parameters, including heel 
height, toe height, upper materials, sole 
materials, heel counters, and closure systems 
for this therapeutic target.

There was moderate evidence [72] to suggest 
using total contact insoles [49, 55, 61, 62], 
metatarsal pads [40, 44, 46, 48, 62], metatarsal bars 
[47, 61] and plastazote top covers [39] to reduce 
PPP. Arts et al. [39] recommended plastazote as 
a top cover over leather due to its superiority 
in peak pressure offloading, but they need 
to be replaced every 6 months. Two studies 
[50, 53] also included prefabricated insoles as 
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interventions, which also showed a reduction 
in forefoot plantar pressure.

In practice, the use of custom-made insoles 
over prefabricated devices needs to be 
considered in relation to cost versus benefit. 
Paton and colleagues [50] used two different 
insoles, made out of EVA and Poron, and 
compared cost as well. Custom devices 
were 18% higher cost in delivery than 
prefabricated insoles. The main difference 
was where the foot was cast to make the 
insoles, or insoles were selected from stock. 
There was no significant difference in PPP 
reduction between the two types of insoles. 
Custom-made insoles were, however, found to 
reduce PTI more than prefabricated insoles 
and lasted longer [50]. Customized devices may 
be preferred in practice as they account for 
structural changes in the diabetic foot, which 
is likely the reason that they reduce PTI more 
than prefabricated devices. Other studies 
[30, 40, 46, 48, 53, 55] that compared PPP reduction 
capacity of the custom-made insoles with 
prefabricated insoles and not examined the 
cost, those found custom-made insoles to 
be more effective in pressure offloading in 
almost every region of the foot.

Most common insole base materials are EVA 
with the hardness of 50–550 Shore A and 
30–350 Shore A [47, 53] and the latter material 
showed improved performance in offloading 
PPP. However, the medium-density EVA base 
(30–350 Shore A) insoles need more frequent 
replacement than the higher density EVA 
group insoles due to material fatigue.

PPT or Poron as mid-layer [56] and top 
cover materials either MCR, plastozote or 
microfiber are effective in plantar forefoot 
pressure offloading. PPT or Poron is also used 
as a top cover in some insole designs [56, 64]. Use 
of a leather top cover is of limited benefit due 
to its poor pressure reduction capacity [39].

None of the studies looked at the prevention 
of initial neuropathic plantar forefoot 
ulcer occurrence rather than a subsequent 
recurrence ulcer. Additionally, studies did 
not assess forefoot ulceration in isolation, 
but whole foot ulceration. PPP reduction in 
different regions requires different types 
of offloading. Further, different footwear 
and insole design features show differences 
in pressure reduction efficacy in different 
regions of the foot. The articles relied on 
in-shoe plantar pressure measurement data 
as a predictor of ulceration. However, other 
factors such as co-morbidity and lack of 
adherence to treatment also contribute to 
ulcer occurrence.

Plantar tissue stress incorporates vertical 
plantar pressure, horizontal shear pressure, 
and the frequency at which it is applied 
[73]. The reliance on plantar pressures as a 
predictor of ulceration may, therefore, be 
only one part of the picture. Lavery et al. 
[59, 69] reported that two different insoles 
(shear-reducing and standard insoles) with 
equivalent plantar pressure reduction 
capacity could have a significantly different 
outcome in ulcer recurrence where shear-
reducing is the only differentiation factor. 
Shear reducing insoles had 3.5 times higher 
ulcer prevention capacity than the standard 

"Because of the need to customize 
to the individual, the success of 
custom-made footwear as an 
intervention in offloading the 
plantar foot is dependent on 
the knowledge and skills of the 
prescribers and manufacturers."
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insoles in the study participants. Since design 
features are likely to influence footwear 
function, and therefore, adherence, it is 
important to consider which features may 
prevent ulceration.

There is limited data in the literature 
to determine the efficacy of footwear in 
preventing ulcer occurrence. Preece et al. 
[52] and Martinez-Santos et al. [47] explored 
the efficacy of footwear and insole 
design features but could not make any 
recommendations for preventing ulcer 
occurrence.

In this review, the articles were excluded 
if the participants had heel ulcer, Charcot 
foot or any active, dorsal foot ulcers, and 
these might limit the representation of 
complete diabetic foot conditions. This 
may limit the footwear and insole feature 
recommendations for those feet that have 
those conditions.

Heterogeneity in study designs, 
interventions, outcome measures and 
footwear and insoles design features make 
it also exceedingly difficult to come into a 
conclusion. Greater variations in participant’s 
inclusion criteria and foot deformities, 
footwear and insole types, their measuring, 
casting and designing techniques, in-shoe 
pressure analysis systems may result in 
inconsistent data. Hence, we cannot make 
a clear comparison or pool data to analyze 
further.

Because of the need to customize to the 
individual, the success of custom-made 
footwear as an intervention in offloading 
the plantar foot is dependent on the 
knowledge and skills of the prescribers and 
manufacturers [30, 40, 55]. The studies in this 
review used a variety of skilled practitioners 
in these roles such as orthopedic shoemakers, 
pedorthists depending on the region. The 

presence of these practitioners in the 
interdisciplinary team approach in high-risk 
foot services is increasingly recognized ([34], 
http://nadc.net.au/foot-network/).

Several studies [30, 42, 50, 57, 60, 61] explored patient 
satisfaction and adherence to wearing 
footwear and insoles. Patient adherence 
to wearing therapeutic footwear is vital 
to ensure improved offloading and ulcer 
prevention [57, 60, 61]. No difference was found in 
patients’ perceptions of custom-made versus 
prefabricated insoles [50]. Adding arch support 
and large metatarsal domes to basic insoles 
reduces patient adherence and walking 
comfort, despite evidence that these features 
improve pressure offloading [42].

Studies did not report the factors that 
influence adherence to therapy, which 
also limits the application of our findings. 
Consideration of patient expectations, 
effective education on footwear and activity 
specific device designs are limited in the 
literature. Studies also did not consider 
geographical and socioeconomic factors. 
Most studies [30, 38, 39, 42, 47, 48, 50–53, 56, 57, 60, 61] were 
carried out in developed countries [63] with 
climates conducive to using ankle-high 
boots. Also, the practicality of these ankle-
high boots for countries with warmer 
climates needs revisiting concerning patient 
adherence.

There was no study to take a personalized 
treatment approach to focus on an 
individual’s need or preference to increase 
adherence. Footwear is a very personal item, 
and a pre-study participant’s feedback on 
their future footwear is crucial as opposed to 
only post-study feedback as adherence plays 
a vital role in an individual’s outcome [51, 57, 

58, 60]. Study designs like the N-of-1 or single-
patient-trial design [74, 75] may bridge the gap in 
the literature.

http://nadc.net.au/foot-network/
http://www.pedorthics.org
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Appropriate footwear design that takes 
into consideration the needs of low-income 
countries and those with warmer climates 
are limited in the literature, even though 
the prevalence of diabetes tends to be higher 
among the populations in these regions [76].

Conclusion

There is limited evidence to inform footwear 
and insole interventions, especially in 

conjunction with inshoe plantar pressure 
reduction. The available evidence supports 
the identification of footwear and insole 
design and modification parameters that 
can influence forefoot plantar pressure 
reduction. Prevention of ulcer occurrence or 
recurrence at the plantar forefoot region in 
diabetic patients is limited. Further research 
is needed to improve care for people with 
diabetic foot ulceration.
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A s a science based profes-
sion we can all appreciate the 
efforts of all the research-
ers and other professionals 

involved in trying to get and stay in front of 
COVID-19 to reduce the loss of life to the 
extent possible.

Unfortunately, because of the speed at 
which answers are being demanded and for 
a multitude of other factors, the science 
community has been wrong as often as it 
has been right about almost every aspect of 
dealing with this virus.

The pedorthic community is justifiably con-
cerned about planning anything that relates 
to travel and large gatherings.  This was 
readily evident in the results of surveys the 
PFA Board of Directors sent out to exhibi-
tors and PFA members to ask 
about your thoughts on hold-
ing the face to face Sympo-
sium in November, as planned 
before COVID-19.

Not unexpectedly, the over-
whelming majority of those 
who responded to our surveys 
were either undecided or 
indicated that they were not 
going to attend in November 
due to concerns about travel, restrictions 
on gatherings and the potential for a Fall 
resurgence in cases of the virus.

With this in mind, the PFA Board of Direc-
tors has decided to postpone the 2020 sym-
posium and have the face-to-face meeting in 
July 21st-24th 2021.

We will, however, be holding a PFA Virtual 
Symposium this November 6th to replace 
our face-to-face meeting. This will be an 
all-day webinar series from 8:00am to 
5:45pm and will include additional items to 
make it a complete event.

Additionally, we will ramping up the num-
ber of new webinars throughout the re-
mainder of the year. This will provide you 
with plenty of exciting new education op-
portunities and will allow you to accumu-
late a similar number of Continuing Educa-
tion Units when compared to attending the 
Annual Symposium.

Our venue for the face to face 
Symposium this year was the 
Saddlebrook Resort and Lodge 
in Tampa, Florida. The Board 
was extremely excited to hold 
the Symposium at another 
beautiful venue and so we 
are delighted that they have 
agreed to host our Symposium 
in 2021.

Watch your email and the PFA website for 
additional information about dates and reg-
istration information. -PFA

61st Symposium - Restructuring PFA’s Education Plan 

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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PFA Learning (LMS):

Stay up to date on all the PFA LMS has to offer. 
New webinars coming soon!

www.pedorthics.org/page/PFA_Learning

61st Symposium - Restructuring PFA’s Education Plan 

PFA Symposium Websites:

Stay up to date on all the PFA Symposium 
Restructuring (PFA main website):

www.pedorthics.org

LMS Catalog (direct link):

pfa.mycrowdwisdom.com/diweb/catalog

||||||||||||||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||||||||||||||

PFA Symposium Restructuring (PFA sympo-
sium website):

www.pfasymposium.com

http://www.pedorthics.org
http://www.pfasymposium.com
http://pfa.mycrowdwisdom.com/diweb/catalog
http://www.pedorthics.org/page/PFA_Learning
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Methods

Between June 2016 and December 2017, 
we conducted a randomized controlled 
trial in a specialized diabetic foot unit.

Participants and intervention

Fifty-one patients with diabetic neuropa-
thy who had a recently healed plantar 
ulcer were randomized consecutively into 
the following two groups: therapeutic 
footwear with semirigid sole (control) 
or therapeutic footwear with a rigid 
rocker sole (experimental). All patients 
included in the study were followed up 
for 6 months (one visit each 30 ± 2 days) 
or until the development of a recurrence 
event.

Main outcome and measure

Primary outcome measure was recur-
rence of ulcers in the plantar aspect of 
the foot.

Findings

A total of 51 patients were randomized to 
the control and experimental groups. The 
median follow-up time was 26 [IQR—4.4—
26.1] weeks for both groups. On an inten-
tion-to-treat basis, 16 (64%) and 6 (23%) 
patients in the control and experimental 
groups had ulcer recurrence, respectively. 
Among the group with >60% adherence 
to therapeutic footwear, multivariate 
analysis showed that the rigid rocker sole 
improved ulcer recurrence-free survival 
time in diabetes patients with polyneu-
ropathy and DFU history (P = 0.019; 95% 
confidence interval, 0.086–0.807; hazard 
ratio, 0.263).

Conclusions

We recommend the use of therapeutic 
footwear with a rigid rocker sole in pa-
tients with diabetes with polyneuropathy 
and history of diabetic foot ulcer to re-
duce the risk of plantar ulcer recurrence.

Abstract:

Background

Therapeutic footwear becomes the first treatment line in the pre-
vention of diabetic foot ulcer and future complications of diabetes. 
Previous studies and the International Working Group on the Diabetic 
Foot have described therapeutic footwear as a protective factor to 
reduce the risk of re-ulceration. In this study, we aimed to analyze the 
efficacy of a rigid rocker sole to reduce the recurrence rate of plantar 
ulcers in patients with diabetic foot.
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Introduction

Diabetic foot ulcer (DFU) is one of the most 
common complications of diabetes mellitus. 
The lifetime incidence of DFU in patients with 
diabetes is approximately 19% to 34% [1]. 
Moreover, approximately 20% of DFU with 
moderate or severe infection lead different 
levels of amputation [2]. Patients with a history 
of DFU have a 2.5 times higher risk of death 
than those without history of DFU [3]. The 
mortality rate increases to 70% at 5 years 
after undergoing an amputation [4]. The costs 
of the treatment for diabetic foot complication 
are more expensive than those for more 
common cancer complications [5], amounting 
to $176 billion annually in the United States [6].

DFUs are caused by repetitive stress in 
patients with peripheral neuropathy, foot 
deformities, and peripheral arterial disease [1]. 
The DFU recurrence rate is estimated at 40% 
after the first year of ulcer healing and 60% 
within 3 years, and it increases to 65% after 5 
years [1].

Almost 50% of DFUs appear on the plantar 
surface of the foot due to the deformity and 
the high levels of plantar pressure in the 
metatarsal heads [7].

Previous studies have reported that use of 
therapeutic footwear is a protective factor 
in reducing the risk of reulceration [8–10]. 
Additionally, use of rocker soles has been 
reported to show good results in reducing 
plantar pressure, preventing the first DFU, 
and decreasing DFU recurrence [11–14]. Several 
studies [10,11] have demonstrated that using 
semi-rigid soles is better than using standard 

therapeutic footwear in terms of avoiding 
future complications.

Uccioli et al. [11] compared the performance of 
semi-rigid rocker soles with that of standard 
footwear for reducing plantar ulcers and 
demonstrated that semi-rigid rocker soles 
reduced ulcer recurrence on the metatarsal 
heads. A specific density rocker outsole 
might be more effective in decreasing plantar 
pressure and consequently in reducing plantar 
recurrence.

In fact, this result has been observed in other 
orthopedic treatment as different compositions 
of plantar orthosis has been demonstrated 
as a factor to reduce plantar pressure [15]. 
However, the different material densities in 
therapeutic footwear have not been studied.

To the best of our knowledge, no randomized 
clinical trial (RCT) has clinically compared the 
recurrence or reulceration rate of the diabetic 
foot according to material density of the 
therapeutic footwear. Therefore, the principal 
aim of this study was to analyze in an 
intention-to-treat analysis the clinical efficacy 
of a rigid rocker sole in the reduction of the 
recurrence rate of plantar ulcers in patients 
with diabetic foot.

Research design and methods

Study design

We performed a randomized and controlled 
parallel (1:1) clinical trial of patients with 
diabetes between June 2016 and December 
2017. This study was approved by a local 
ethics committee (Hospital Clı́ nico San Carlos, 

http://www.pedorthics.org
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Madrid, Spain) on October 2016 (approval 
no.: 16/408–P). Each patient provided written 
informed consent before inclusion.

Participants

We enrolled patients from an outpatient 
specialized diabetic foot unit. All patients 
included in the study were followed for 6 
months (one visit each 30 ± 2 days) or until 
the development of a recurrence event. 
Mechanical properties of insoles and 
therapeutic footwear are thought to be 
impaired after 6 months of usage [16].

In every visit, the principal investigator 
performed debridement of high-risk points 
in the forefoot areas, such as the callus and 
hiperquerathosis; in addition, the insole and 
the therapeutic footwear were examined. 
Adherence to treatment and activity 
questionnaires were given to the patients at 
this point of the study. When a recurrent ulcer 
appeared before scheduled follow-up visit, 
the patients were instructed to return to the 
diabetic foot unit.

Inclusion criteria were confirmed type 
1 or type 2 diabetes, age > 18 years, loss 
of protective foot sensation as a result of 
peripheral neuropathy, and previous foot 
ulcer under the metatarsal head. Exclusion 
criteria were ulcer during examination, 
transmetatarsal or major amputation (below 
or above the knee), history of rheumatoid 
disease, other causes of neuropathy, critical 
limb ischemia as defined by the TASC II 
guideline [17], Charcot foot, need for a custom-
made footwear due to severe foot deformity, 
and need for walking aids.

Patients who underwent offloading surgery 
were also excluded from the study, with 
offloading surgery defined as a “procedure 
performed to reduce risk of ulceration or 
re-ulceration in person with loss of protective 
sensation” [18]. Patients who rejected the 
therapeutic shoe for esthetic purposes were 
also excluded, based on a study reporting that 
patient dissatisfaction with the prescribed 
footwear results in low usage [19].

The present study is registered in ClinicalTrial.
gov (Registration no.: NCT02995863). 

Therapeutic footwear

The patients were randomly assigned to the 
control or experimental group. A study flow 
diagram is shown in (Fig 1).

Both groups wore a therapeutic footwear 
(Podartis s.r.l Unipersonale—Crocceta del 
Montello (TV), Italy) with the same general 
characteristics: high toe box; enough width to 
accommodate toe deformities such as claw or 
hammer toes, wide heel, and laces or buckles 
for fasteners. Furthermore, the shoes were 
free of seams, folds, and hollows. The depth 
of the shoe was 14 or 16 mm greater than the 
standard footwear to avoid friction in the 
vicinity of the heel counter and particularly to 
help the inclusion of an insole.

Samples of footwear with rigid and semi-rigid 
soles are shown in Fig 2.

In addition, all patients had a multilayer 
orthosis (40 shore degrees base of ethyl vinyl 
acetate, the dorsal cover was made of poron) 
with a cut-out in the affected metatarsal head. 
The material of the shoe was thin and made of 
a soft skin, while the heel counter was rigid, 
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Figure 1: Study flow diagram.

Enrollment

Allocation

Follow-up

Analysis

68 patients were assessed 
for eligibility

Excluded (n=17)
* Not meeting inclusion criteria (n=13)
   5 chrcot foot disease
   5 No Peripheral neuropathy
   3 had no DFU in forefoot
* Declined to participatee (n=4)

Randomized (n=51)

26 were assigned to experimental 
group (therapeutic foorwear with a 

rigid rocker sole)

Full-text articles assessed for 
eligibility (n=131)

25 were assigned to control 
group (therapeutic footwear with 

a rigid rocker sole)

Studies included in Systematic 
Review (n=25)

Full-text articles assessed for 
eligibility (n=131)

Studies included in Systematic 
Review (n=25)

maintaining the heel in a proper position. All 
shoes had a rocker sole. The rocker sole was 
previously described as the anteroposterior 
rocker, and the starting point of the 
propulsion is behind the metatarsal heads 
to reduce plantar pressures on the forefoot 
[20]. The rocker angle was defined as the 20˚ 
angle between the floor and sole under the 
metatarsal heads.

The principal investigator ensured the 
concordance between the footwear size and 
feet length and the proper position of the 
rocker behind the metatarsal heads using a 
weight-bearing lateral X-ray of the shod feet 
for all patients in both study groups (Fig 3).

Meanwhile, the sole density was different 
between the two groups, with participants of 
the control group wearing a semi-rigid rocker 

http://www.pedorthics.org
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Figure 2: Sample of rigid and semi rigid sole footwear. (A) Rigid shoe (B). Semi-rigid shoe.

Figure 3: Weight-bearing lateral X-ray of the shod feet.
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sole (Wellwalk technology with Vibram strips), 
whereas those in the experimental group wore 
a rigid (composite fiber) rocker sole.

Outcome measures

The primary outcome measure was ulcer 
recurrence defined according to the 
guidelines of the International Working Group 
and Infectious Diseases Society of America 
as full-thickness wound involving the foot or 
ankle [21]. Two different clinicians that were 
blinded to the randomization diagnosed 
plantar ulceration.

Loss of protective sensation was confirmed 
by the inability to sense the pressure of a 
10-g Semmes Weinstein monofilament at 
three plantar foot sites and/or a vibration 
perception threshold >25 V as assessed via 
the biothesiometer (Me.Te.Da. s.r.l., Via Silvio 
Pellico, 4, 63074 San Benedetto del Tronto AP, 
Italy) [22]. Peripheral arterial disease (PAD) was 
defined as absence of both distal pulses and/
or an ankle brachial index (ABI) of <0.9 [23]. 
In patients whose ABI was >1.4 or those with 
uncertain diagnostic findings, a systolic toe 
pressure of <55 mmHg, systolic ankle pressure 
<70 mmHg, or a toe brachial index <0.7 was 
considered to indicate PAD [23].

Forefoot deformities were considered when 
the foot presents some of the following 
conditions: hallux valgus, Taylor’s bunion, 
metatarsal head bone prominences, or toe 
contractures such as hammer-toe, claw-toe, or 
mallet-toe deformities [24–26].

The following range of joint mobility was 
measured using a two-armed goniometer: 
ankle joint, the first metatarsophalangeal joint 
(MPJ), and the subtalar joint.

Ankle dorsiflexion was examined with the 
patient on supine position, by placing the 
subtalar joint in neutral position, and forcefully 
dorsiflexing at the ankle joint, measuring the 
angle formed between the bisections of the 
fibula and lateral foot, which were marked 
previously on the patient’s skin [24,25,27,28].

Dorsiflexion of the first MPJ was recorded 
with the seated patient in resting position (first 
MPJ ROM) and with the standing patient in 
weight-bearing position (first MPJ ROMw-b) 
[24,29].

Finally, subtalar joint measurement ranges 
were examined with the patient in the prone 
position, holding the calcaneus with one hand 
and the talar head/neck with the thumb and 
index finger of the other hand. Adduction 
(inversion ROM) and abduction ranges of 
movements (eversion ROM) with the hand on 
the calcaneus were applied [24]. The analysis 
of the foot position was stratified into neutral, 
pronated, or supinated according to the Foot 
Posture Index (FPI) described previously 
[30]. Foot type, presence of deformities and 
joint mobility were recorded for the same 
clinician (MLM). In addition, a physical activity 
questionnaire (IPAQ) [31] was used to assess 
the activity level of each enrolled patient in all 
seven physician consultations.

Therapeutic footwear adherence was 
evaluated using a questionnaire in each 
consultation [32], and patients who achieved 
more than 60% of adherence to therapeutic 
footwear were included in a statistical sub-
analysis [33]. At footwear delivery, the study 
investigator randomly assigned subjects using 
the website Randomization.com (http://www.
randomization.com) in a balanced design (1:1) 

http://Me.Te.Da
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to (1) therapeutic footwear with a semi-rigid 
sole or to (2) therapeutic footwear with a rigid 
sole.

Statistical analyses

In an intention-to-treat analyses, a univariate 
analysis for risk factors associated with ulcer 
location were performed using Chi-square test 
for categorical variables and the Student t-test 
for quantitative variables using SPSS version 
20.0 (SPSS, Chicago, IL, USA).

The strength of difference in the effect 
size was calculated by Phi coefficient for 
chi-square test and r coefficient for non-
parametric test considering the values >0.01 
as a small effect, >0.30 as a medium effect, 
and >0.50 as a large effect. Cohen’s d was 
calculated as the effect size for parametric 
test using the effect size calculator (http://
www.uccs.edu/~lbecker/) and considering the 
values >0.2, >0.5, and >0.8 as small, moderate, 
and large effects, respectively [34].

Relative risk reduction:

(RRR = Experimental group risk - Control group risk 
Control group risk   ) 

 
And number needed to treat:

(NNT = 1 
Experimental group risk - Control group risk 

 ) 
 
were used to estimate the size of the effect.

Differences in survival between the subgroup 
(>60% adherence to treatment) were evaluated 
using the log-rank test and were expressed 
using Kaplan-Meier curves. Continuous 
and categorical variables with P<0.10 were 
selected as covariates in the univariate 
analysis to develop a Cox proportional 
hazards survival model for determining ulcer 

recurrence-free survival time; these variables 
were expressed using hazard ratios with a 
forward stepwise selection method. P values 
<0.05 were considered statistically significant, 
with confidence intervals of 95% 

A 3-year follow-up study of patients with 
diabetic foot ulcer and high degree of 
comorbidities [35] showed a recurrence rate 
of 48.2%. As a relevant risk reduction, we 
assumed a difference in the recurrence rate of 
20% in the rigid outsole group on the basis of 
what we considered a relevant risk reduction 
compared with the semi-rigid outsole 
footwear. With 0.05 setting (one-sided), power 
of 0.80 in a ×2 analysis, and an anticipated loss 
to follow-up of 20%, we intended to include 
138 patients. Because of the low recruitment 
rate, the actual sample size was 51, which, on 
an intention-to-treat basis, yielded powers of 
0.68 (one-sided) and 0.54 (two-sided) [10].

Results

A total of 51 patients were included in the 
study, and they were randomly assigned to 
two different groups: the control group (n = 
25 patients) and experimental group (n = 26 
patients). Data on demographics, diabetes, and 
foot complications were collected at baseline 
(Table 1).

In the intention-to-treat univariate analysis, 
statistical significance was only observed with 
the treatment groups (control/experimental 
allocation). Other variables were not 
associated with the risk of recurrent events 
(Table 2).

The results of the IPAQ questionnaire showed 
that all patients had a low degree of physical 
activity (<600 min of walking per week). All 

http://www.uccs.edu/~lbecker/
http://www.pedorthics.org
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patients included in the study were followed 
for 6 months or until they had a recurrence 
event; in addition, all patients attended all 
scheduled follow-up visits. Twenty-nine 
patients (56.8%) completed the 6 months 
of follow-up, and they did not have any 
recurrence. Twenty-two patients (43.2%) had a 
recurrent foot ulcer during a 6-month follow-
up period (Table 2).

Therefore, the median follow-up time of the 
sample was 26 [IQR—4.4—26.1] weeks.

A total of six patients in the experimental 
group (23%) and 16 (64%) in the control 

groups had recurrence. Six patients (37.5%) 
in the control group had recurrence in 
the first metatarsal head, 2 (12.5%) in the 
second metatarsal head, 1 (6.25%) in the 
third metatarsal head, and 4 (25%) in the 
fourth metatarsal head, and 2 (12.5%) patient 
had a recurrence in the interphalangeal 
joint of the hallux and 1 (6.25%) in the fifth 
metatarsal head. For the experimental group, 
1 (16.6%) patient had a recurrence in the 
second metatarsal head, 2 (33.3%) in the 
third metatarsal head, 1 (16.6%) in the fourth 
metatarsal head, and 2 (33.3%) patients had a 
recurrence in the fifth metatarsal head.

(N = 51 patients) Control group n = 25 Experimental group n = 26

Male n (%) 23 (92) 24 (92)

Female n (%) 2 (8) 2 (8)

Type 1 DM n (%) 1 (4) 0 (0)

Type 2 DM n (%) 24 (96) 26 (100)

Retinopathy n (%) 8 (38) 13 (50)

Nephropathy n (%) 3 (12) 2 (8)

Foot deformity n (%) 18 (72) 22 (85)

Previous Amputation n (%) 9 (36) 13 (50)

Mean age ± SD (years) 60 ± 8.6 61 ± 8.1

Body mass index (kg/cm2), mean ± SD 30.07 ± 4.24 28.71 ± 4.97

Ankle mobility joint (degrees), mean ± SD 88.12 ± 4.52 89.54 ± 5.58

Glycated hemoglobin mmol/mol (%), mean ± SD 7.50 ± 1.97 7.52 ± 1.17

PAD n (%) 8 (32) 5 (19)

Foot Posture Index 2.76 ± 5.29 1.66 ± 4.86

Diabetes mellitus (years), mean ± SD 17 ± 10.0 14 ± 8.4

Hallux mobility joint (degrees), mean ± SD 29.44 ± 19.00 28.66 ± 18.58

Table 1: Patients baseline characteristics (N = 51).

DM, diabetes mellitus; PAD, Peripheral arterial disease; SD, standard deviation. Control group: the semi-rigid rocker
sole group; experimental group: the rigid rocker sole footwear group.
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Table 2: Univariate analyses.

DM, diabetes mellitus; PAD, peripheral arterial disease; SD, standard deviation.
a — For categorical variables: (chi-square test, as the Phi coefficient: 0.01 represents a small effect, 0.30 represents a medium 
effect, and 0.50 represents a large effect).
b — For normally distributed variables: (Student’s t-test was used for independent samples; effect size was given by Cohen’s 
d: >0.2 for a small effect, >0.5 for a moderate effect, and >0.8 for a large effect; d is positive if the mean difference is in the 
predicted direction).
*P <0.05 indicates significant association.

(N = 51 patients) Non-ulcerated 
group n = 28

Ulcerated group 
n = 18

P-value Effect size

Male n (%) 27 (96) 19 (86) 0.180 0.188a

Female n (%) 1 (4) 3 (14)

Type 1 DM n (%) 1 (4) 0 (0) 0.379 0.123 a

Type 2 DM n (%) 27 (96) 22 (100)

Retinopathy n (%) 11 (39) 9 (41) 0.973 -0.005 a

Nephropathy n (%) 3 (11) 2 (9) 0.881 -0.021 a

Foot deformity n (%) 22 (79) 17 (17) 0.861 -0.025 a

Previous Amputation n (%) 14 (50) 7 (32) 0.155 -0.199 a

Mean age ± SD (years) 61 ± 8.2 60 ± 8.7 0.775 -0.004 b

Body mass index (kg/cm2), mean ± SD 29.68 ± 4.61 29.10 ± 4.83 0.717 0.052 b

Ankle mobility joint (degrees), mean ± SD 89.43 ± 4.53 87.91 ± 5.75 0.275 0.156 b

Glycated hemoglobin mmol/mol (%), mean ± 
SD

7.45 ± 1.17 7.67 ± 2.04 0.579 -0.083 b

PAD n (%) 6 (21) 7 (32) 0.366 0.126 a

Foot Posture Index 2.36 ± 5.09 1.82 ± 5.16 0.648 0.064 b

Diabetes mellitus (years), mean ± SD 15 ± 10.0 17 ± 8.3 0.563 -0.108 b

Hallux mobility joint (degrees), mean ± SD 28.54 ± 18.84 31.00 ± 17.98 0.514 -0.092 b

Control group n (%) 9 (32) 16 (73) 0.003* -0.413 a

Experimental group n (%) 19 (68) 6 (27)
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Table 3: Univariate analysis of patients showing high adherence to therapeutic footwear.

DM, diabetes mellitus; PAD, peripheral arterial disease; SD, standard deviation.
a — For categorical variables: (chi-square test, as the Phi coefficient: 0.01 represents a small effect, 0.30 represents a medium 
effect, and 0.50 represents a large effect).
b — For normally distributed variables: (Student’s t-test was used for independent samples; effect size was given by Cohen’s 
d: >0.2 for a small effect, >0.5 for a moderate effect, and >0.8 for a large effect; d is positive if the mean difference is in the 
predicted direction).
*P <0.05 indicates significant association.
High adherence was a priori defined as >60% of steps in therapeutic footwear; low adherence was a priori defined as <60% of 
steps in therapeutic footwear.

(N = 51 patients) Non-ulcerated 
group n = 28

Ulcerated group 
n = 18

P-value Effect size

Male n (%) 27 (96) 16 (89) 0.312 0.149 a

Female n (%) 1 (4) 2 (11)

Type 1 DM n (%) 1 (4) 0 (0) 0.418 0.120 a

Type 2 DM n (%) 27 (96) 18 (100)

Retinopathy n (%) 11 (39) 6 (33) 0.683 -0.060 a

Nephropathy n (%) 3 (11) 2 (11) 0.966 0.006 a

Foot deformity n (%) 22 (79) 13 (72) 0.622 -0.073 a

Previous Amputation n (%) 14 (50) 3 (17) 0.022* -0.337 a

Mean age ± SD (years) 61 ± 8.2 59 ± 9.3 0.677 -0.064 b

Body mass index (kg/cm2), mean ± SD 29.68 ± 4.61 29.77 ± 4.97 0.948 -0.009 b

Ankle mobility joint (degrees), mean ± SD 89.43 ± 4.53 88.28 ± 6.23 0.504 0.104 b

Glycated hemoglobin mmol/mol (%), mean ± 
SD

7.45 ± 1.17 7.69 ± 2.25 0.680 -0.066 b

PAD n (%) 6 (21) 7 (39) 0.199 0.189

Foot Posture Index 2.36 ± 5.09 1.72 ± 5.50 0.696 0.060 b

Diabetes mellitus (years), mean ± SD 15 ± 10.0 17 ± 9.2 0.505 -0.103 b

Hallux mobility joint (degrees), mean ± SD 28.54 ± 18.84 33.89 ± 17.74 0.336 -0.144 b

Control group n (%) 9 (32) 14 (78) 0.003* -0.445 a

Experimental group n (%) 19 (68) 4 (22)
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The RRR for recurrence via the use of rigid 
rocker sole compared with the semi-rigid 
rocker sole was 64%, and the NNT was 2.43.

Variables with P<0.1 in the univariate analysis 
(previous amputation and randomization) 
were included in the Cox multivariate model. 
The type of rocker sole was the only variable 
associated with ulcer recurrence-free survival 
time in the Cox multivariate model; use of 
rigid rocker soles was found to be a protective 
factor against recurrence development in 
diabetes patients with polyneuropathy and 
DFU history (P = 0.019; 95% confidence 
interval 0.086–0.807; hazard ratio 0.263).

Discussion

Our results showed that compared with a 
semi-rigid rocker sole, a rigid rocker sole 
reduces the risk of recurrence in patients 
with previous history of plantar ulcer in the 
metatarsal heads. Based on the results of 
the RRR, patients who used a rigid sole had 
a 64% lower risk of developing a recurrence 
compared with patients who used a semi-rigid 
sole.

The incidence of plantar foot ulcer recurrence 
in the experimental group (23%) was similar 
to that found (27.7%) in a previous footwear 
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Figure 4: Kaplan-Meier plots for previous amputation on cumulative of survival of foot ulcer recurrence over 6
months of follow-up in patients with high adherence to therapeutic footwear (N = 46).
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Figure 5: Kaplan-Meier plots for randomized groups on cumulative survival of foot ulcer recurrence over 6 
months of follow-up in patients with high adherence to therapeutic footwear (N = 46).

trial performed by Uccioli L et al [11]. In this 
study they evaluated 69 patients considered 
at high risk of foot ulceration, but they 
excluded patients who underwent minor 
amputation. In our study, 64% of the control 
group patients developed recurrent ulcers; 
this might be due to deformities and previous 
minor amputations of the foot, which showed 
statistical significance in the univariate 
analysis; it is true that previous studies 
have found lower recurrence rates [35–37], but 
they did not include the type of therapeutic 
footwear used during the follow-up of those 
patients; thus, we believe that it is difficult to 
compare our results with others. We suggest 

the possible inclusion of rigid outsole shoes 
might contribute to the lower ulcer recurrence 
rates in previous studies.

Biomechanics of the foot is a factor related 
with the risk of reulceration. When comparing 
the same population with the same orthopedic 
treatment and background of DFU, the risk 
of developing a new event depends on the 
different patterns of amputation, which 
increases until 60% [38]. Patients with DFU 
below a metatarsal head are more difficult 
to offload because of severely altered 
biomechanics compared with other locations 
(e.g., ulcers on the tip and dorsum of the toes).
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Plantar location, deformity records, 
and previous amputation can affect the 
biomechanics of our patients; consequently, 
orthopedic treatment could be challenging 
even using semirigid rocker soles.

Reints et al. [13] performed a cross-sectional 
study in which they excluded patients with 
diabetes and DFU history and analyzed 
plantar pressure in 30 healthy patients. They 
found that plantar pressure was lower in 
the rigid rocker sole group than in the semi-
rigid sole group. Compared with this study, 
we obtained good results in terms of the 
reduction rate of plantar ulcers.

According to the recently published review 
of Armstrong et al. [1], 40% of patients who 
use a footwear demonstrated relief of plantar 
pressure and developed a recurrence in the 
first year after wound healing. In our study, 
recurrence rates of rigid outsole group 
were 23%. Selecting the kind of therapeutic 
shoe according to the risk of diabetic foot is 
a key point in the management of patients 
with diabetes. The selection of a therapeutic 
footwear should be determined based on 
classification of the patients according to the 
risk of developing a DFU [21]. Although further 
trials should confirm the benefits of dense 
outsole materials for reducing recurrent 
ulcers, we recommend the use of rigid soles in 
patients with DFU histories.

Our results should be interpreted with 
caution due to some limitations of the study. 
Unfortunately, the sample size was reduced 
in number than previously calculated, due 
to the difficulty in recruiting patients and 
the difficulty in finding the requirement in 
characteristic needed.

All of our patients had a low activity. As such, 
future studies should verify the efficacy of the 
rigid sole in a high-activity population. Finally, 
plantar pressure was not analyzed. However, 
mobility joint, deformities, history of previous 
minor amputation, and general variables 
were not significantly different between 
both groups. As such, we could assume 
that barefoot pressures in the sample were 
equivalent. Furthermore, our study did not 
analyze plantar pressure because we deemed 
that clinical outcomes are more important 
outcome measures.

The main strength of our study is that it is the 
first randomized clinical trial that clinically 
examined the ulcer recurrence rates of 
patients with diabetic foot and polyneuropathy 
in a follow-up period of 6 months in which 
different rocker sole materials are compared. 
We believe that the evaluation of high-risk 
patient is important when selecting the 
appropriate therapeutic footwear.

Conclusions

A rigid rocker sole is better than a semi-rigid 
rocker sole in reducing ulcer recurrence in 
patients with diabetes, in those with history 
of previous ulcer in the plantar aspect of the 
foot, those with foot deformity, and those who 
underwent minor amputation. •
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Mt. Emry therapeutic line - 
accommodate, never correct! We 
have the shoes to accommodate 
charcot, edema, hammer toes, 
bunions & RA.

Whether for depth, width or even 
for shape, select from our variety 
of styles to fit that special foot of 
your patient.

S. El Monte, CA 
Phone: 626-448-8905 
Fax: 626-448-8783 
E-mail: sales@apisfootwear.com 
Website: www.bignwideshoes.
com

Apex Foot Health Industries 
(2019)

A member of OHI’s growing 
family of companies focused on 
treating conditions and diseases 
of the lower extremities, Apex 
Foot Health Industries is widely 
recognized as a global leader 
in therapeutic footwear and 
orthotics.

Featuring the most 
comprehensive line of PDAC-
verified diabetic shoes, Apex 
footwear provides superior 
comfort and protection in fashion-
forward styles. Ideal for those 
requiring maximum adjustability, 
our advanced technological 
features and state-of-the-art 
materials help patients lead a 
healthy and active lifestyle.

Teaneck, NJ 
(800) 252-2739 
Fax: (201) 808-8155 
Email: aorder@apexfoot.com 
Website: www.apexfoot.com

Arizona AFO, Inc. (2003)

A member of OHI’s growing family 
of companies focused on treating 
conditions and diseases of the 
lower extremities, Arizona AFO 
has been a premiere fabricator of 
custom-made ankle foot orthoses 
since 1994. Carrying on a 
tradition of innovation, excellence 
in manufacturing and exceptional 
customer care that began with 
company founder Ernesto Castro, 
Arizona AFO’s steadfast focus 
on individual patient needs and 
patient outcomes continues 
headlong into the 21st century.

Arizona AFO launched an entirely 
new product category and moved 
its industry in a less invasive, 
non-surgical direction with its 
patented Arizona Brace®. Often 

copied but never equaled, the 
Arizona Brace® has been proven 
in clinical trials to effectively treat 
PTTD (Posterior Tibial Tendon 
Dysfunction). Arizona AFO is 
also the exclusive fabricator of 
the Moore Balance Brace™, 
the Optima Brace™ as well as 
a complete selection of other 
superior quality custom devices 
for treatment of even the most 
challenging cases.

All Arizona AFO products 
are designed, developed, 
manufactured and tested in the 
United States.

Mesa, AZ 
Phone: (877) 780-8382; (480) 222-
1580 
Fax: (480) 480-222-1599 
Email: info@arizonaafo.com 
Website: www.arizonaafo.com

Bestsole, Inc. (2010)

We manufacture and distribute 
a glycerine-filled, therapeutic, 
massaging insole.  Our insoles will 
massage your feet and increase 
circulation to your feet. They are 
also excellent shock absorbers for 
your feet, knees, hips and back. 
One pair fits in all shoes. Our 
insoles are machine washable. 
We offer a two-year replacement 
warranty. Our insoles have always 
been made in the USA. Visit our 
website for additional products.

Boynton Beach, FL 
Phone:  (866) 301-3338 
Fax:  (561) 547-4684 
Email:  bestsole3@bellsouth.net 
Website: www.massaginginsoles.
com

Bintz Company, Inc. (1991)

Distributor of pre-molded 
orthotics, comfort foot products, 
fitting aids and sheet goods. 
Products from Birkenstock, Birko 

This reference guide is intended solely to make it easier 
for individuals, facilities and companies to locate pedorthic 
products. Companies listed in the guide are PFA vendor/
manufacturer members. Companies may produce additional 
products beyond those listed, and most companies are pleased 
to provide additional information on request. As a courtesy to 

our readers, Current Pedorthics has noted the year the company 
joined PFA in parentheses after the company’s name. Inclusion 
in this list does not suggest or imply PFA endorsement of 
companies or products. Vendor/Manufacturer members are 
encouraged to keep their listing up-to-date. To arrange changes 
in your company’s listing, email: info@pedorthics.org.
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Orthopadie, Pedag, Powerstep, 
Spenco, Pedifix, Knit-Rite, 
Hapad, Rieckens PQ and more.

Wheaton, IL 
Phone: (800) 235-8458 
Fax: (630) 653-5077 
Email: bintz@bintzco.com 
Website: www.bintzco.com

Birkenstock USA, LP (1990)

Birkenstock offers sandals, 
clogs, shoes, boots and arch 
supports all based on our original 
contoured cork footbed for 
women, men and children.

Birkenstock products are made in 
Germany, since 1774, and reflect 
our key values of health and 
wellness, quality, craftsmanship 
and environmental sensibility.

Novato, CA 
Phone: (800) 949-7301 
Fax: (415) 884-3250 
Email: kwiltz@birkenstockusa.
com 
Website: www.birkenstock.com

Brooks Sports, Inc. (2001)

Brooks Sports, Inc., is proud of 
our hard-earned reputation for 
engineering footwear that provides 
the perfect ride for every stride.

Brooks works to ensure that all of 
our footwear products meet the 
biomechanical needs of runners, 
enhance comfort, and aid in the 
prevention of running-related injury.

We’re dedicated to reducing 
running injury risk and have aligned 
ourselves with some of the top 
researchers around the work to 
tackle this.

Bothell, WA 
Phone: (800) 2-BROOKS 
Fax: (425) 483-8181 
Email: shoeguy@seattleshoe.com 
Website: www.brooksrunning.
com

Bunion Bootie (2014)

Say good-bye to painful rigid 
splints, pads that do not stay 
in place, and spacers that are 
difficult to walk in.

Bunion Bootie is the complete 
bunion treatment package; 
protective, supportive, 
comfortable, and not to mention, 
discreet. Truly one-of-a-kind in 
the world of bunion treatments. 
The newest in bunion treatment 
to help manage your bunion pain 

and best of all – it doesn’t involve 
surgery! 
 
San Luis Obispo, CA 
Phone:  (877) 208-4540 
Email:  Lisa@BunionBootie.com 
Website: www.BunionBootie.com

C.N. Waterhouse Leather Co., 
Inc. (1998)

Manufacturer and distributor of 
fine leathers, woolskins, suede 
pig-skins, sheet goods and 
adhesives for use in the pedorthic 
footwear and orthopedic 
industries.

Hyannis, MA 
Phone:  (800) 322-1177 
Fax:  (508) 771-2300 
E-mail:  info@waterhouseleather.
com 
Website:  www.
waterhouseleather.com

Dr. Comfort (2004)

Dr. Comfort manufactures, 
warehouses and distributes the 
finest quality extra-depth shoes 
for diabetics or patients who 
need quality comfort shoes.

Mequon, WI 
Phone:  (800) 992-3580 
Fax: (262) 242-9300 
Email: info@drcomfort.com 
Website: www.drcomfort.com

Drew Shoe Corporation 
(1968)

Men’s and women’s depth 
and comfort footwear in over 
150 sizes.

Lancaster, OH 
Phone: (800) 837-3739 
Fax: 740-654-4979 
Email: customerservice@
drewshoe.com 
Website: www.drewshoe.com

Finn Comfort (1993)

Luxury comfort footwear. Men’s 
and women’s walking shoes, 
sandals and boots featuring 
removable/modifiable orthopedic 
footbeds. Hand-crafted in 
Germany.

Thousand Oaks, CA 
Phone: 805-361-3466 
Fax: 450-625-7886 
Email: info@shopfinncomfort.com 
Website: www.shopfinncomfort.
com

Foot Solutions (2012)

Feet are your foundation 
for life. At Foot Solutions, 
we use the most advanced 
technology combined with a full 
understanding of biomechanics 
of feet and gait, along with the 
highest quality footwear on 
the planet to fit your unique 
feet. Through our customized 
solutions, we will improve your 
comfort and body alignment and 
help you achieve better health 
through your feet.

Marietta, GA 
Phone:  (888) FIT-FOOT 
Fax:  (770) 953-6270 
Website:  www.footsolutions.com

Frankford Leather Company, 
Inc. (1997)

Frankford Leather Co., Inc., is 
your single source supplier for 
your pedorthic shoe repair and 
shoe store supply needs. In 
stock, more than 8,000 products 
are available for immediate 
shipment.

Representing major brands 
and lines like Vibram, Soletech, 
Spenco, Powerstep, Pedifix, 
Pedors, Orthofeet, Kiwi; shoe 
care, adhesives, leather and 
more. Free catalog available.

Bensalem, PA 
Phone: (800) 245-5555 
Fax: (215) 244-4411 
Email: sales@frankfordleather.
com 
Website: www.frankfordleather.
com

Gadean Footwear (2010) 

Gadean Footwear is the largest 
orthopaedic shoemaker in 
Australia.

Gadean Footwear provides 
retailers with washable slippers, 
motion shoes, fashion shoes, 
depth shoes, removable 
insole sandals and many more 
products.

Malaga, Western Australia, 
Australia 
Phone: 61-8-92486533 
Fax: 61-8-92486711 
Email: info@gadeanfootwear.
com.au 
Website: www.gadeanfootwear.
com.au

Goodhew, LLC (2012)

Goodhew, a leader in the 
ModernCraft movement, 
spins fresh designs, natural 
performance yarns, and 
the heritage of American 

craftsmanship to create high 
performance socks for the 
everyday world.

Goodhew: a sock for every walk 
in the walk of life.

Chattanooga, TN 
Phone:  423-643-0821 
Fax:  423-643-0825 
E-mail:  eeckardt@goodhew.
us.com 
Web site:  www.goodhew.us.com

Guard Industries, Inc. (1996)

Components for shoe care, 
foot comfort, orthotics and 
prosthetics. Complete listing of 
available products will be sent 
upon request.

St. Louis, MO 
Phone: (800) 535-3508 
Fax: (314) 534-0035 
Email: guard@il.net 
Website: www.guardmfg.com

Haflinger/Highlander  
(Gerda Hoehm) (1999)

Boiled wool slippers, latex arch 
support, felt and leather clogs, 
cork molded footbed. Highlander 
is Gerda Hoehm’s new high-
quality comfort line with a 
removable footbed.

Both Haflinger and Highlander are 
made in Germany.

New York, NY 
Phone: (212) 949-6767 
Fax: (212) 949-8833 
Email: haflingerny@worldnet.att.
net

Hapad (1999)

Hapad is a leading manufacturer 
of 100% natural wool felt foot 
products and sports replacement 
insoles used for conservative 
management of common, painful 
foot complaints.

Correctly skived and adhesive 
backed for a quick and easy fit, 
Hapad products are an affordable 
alternative to custom made 
devices or they can be used to 
make custom modifications.

Bethel Park, PA 
Phone: (800) 544-2723 
Fax: (800) 232-9427 
Email: info@hapad.com 
Website: www.hapad.com

Honeywell Safety Products 
(2013)

NEOS overshoes provide a 
tough barrier between everyday 
footwear and the harsh elements 
of nature. Wear over your favorite, 
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comfortable shoes or boots 
with confidence that feet and 
footwear will stay warm and dry. 
NEOS are extremely lightweight 
and easy to get on and off. With 
different heights, insulation and 
traction to offer the right amount 
of protection, NEOS has you 
covered.

Smithfield, RI 
Phone:  (401) 757-2503 
Fax:  (401) 233-7641 
E-mail: jennifer.stritzinger@
honeywell.com 
Website: www.honeywellsafety.
com

ING Source, Inc. (2013)

ING Source, Inc. is a consumer 
health and medical device 
manufacturer selling products 
world-wide. Our origins were in 
design, development, sourcing 
and marketing consulting.

ING Source holds several 
patents, and is the creator of the 
innovative OrthoSleeve Branded 
products of FS6 Compression 
Foot Sleeve; CS6 Compression 
Calf Sleeve; KS6 Patella Knee 
Sleeve; ES6 Compression Elbow 
Sleeve; and the DermaSox Foot 
Treatment System.

ING Source also offers OEM 
for compression wear and 
orthopedic support in sports, 
rehabilitation and Diabetic Foot 
Care to numerous premium 
brands.

Hickory, NC 
Phone:  (828) 855-0481 
Fax:  (877) 635-1521 
E-mail:  dhiggins@ingsource.com 
Website:  www.ingsource.com

J.H. Cook & Sons, Inc. 
(2004)

Shoe modification components, 
foot comfort products and shoe 
repair supplies. Products from 
Aetrex, Spenco, Vibram and 
Soletech.

Granite Quarry, NC 
Phone: (704) 279-5568 
Fax: (704) 279-5261 
Email: jhcooka@windstream.net

JMS Plastics Supply (1992)

JMS is the first U.S. company 

to have Silpure in our nylon top 
cover on our Neolon.  Silpure 
is an advanced anti-microbial 
protection that provides proven 
anti-bacterial properties of silver.  
Available in 1.5 mm and 3.0 mm 
sheets.  Our Neolon with Bamboo 
is also deodorizing and anti-
bacterial and comes in sheets 
40” x 48” or 48” x 80”. Our new 
J-fab line of prefabs are thin, heat 
moldable and they come in three 
styles and three colors.

Neptune, NJ 
Phone:  (800) 342-2602 
Fax:  (732) 918-1131 
E-mail:  sales@jmsplastics.com 
Website:  www.jmsplastics.com

Justin Blair & Company 
(2001)

Manufacturer of Ralyn Shoe Care 
and Backroom Supplies and 
NightCare Foot Care. Distributor 
for Aetrex, Acor, Darco, Herbal 
Concepts, Pedifix, Swede-O, 
Silipos and Therafirm.

Chicago, IL

Phone: (800) 566-0664 
Fax: (773) 523-3639 
Email: orders@justinblair.biz 
Website: www.justinblairco.com

KLM Laboratories (2006)

An industry leader in the 
manufacture of foot orthotics 
and insoles, specializing in 
custom orthotics, pre-fabricated 
orthotics, orthotic insoles and 
orthotic materials.

Valencia, CA 
Phone: (800) 556-3668 
Fax: (800) 556-3338 
Email: cservice@klmlabs.com 
Website: www.klmlabs.com

Landis International (2014)

Landis International Inc., a 
Canadian manufacturer and 
distributor of orthopedic and 
shoe repair machineries, is 
the undisputed leader and the 
Industry’s main supplier for 
North America and Australia. 
Landis International offers 
new and reconditioned quality 
equipment, tools, as well as the 
necessary parts required for the 
maintenance of equipment built 
to last a lifetime.

800, Rossiter Saint-Jean-sur-
Richelieu 
(Québec) Canada J3B 8J1 
Phone: 1-450-359-8800 
Toll-free: 1-800-634-0806 
Fax: 1-450-359-9619 
Email: info@landisinternational.ca 
Website: http://landisusa.com

Lord Custom Molded Shoes, 
Inc. (1994)

Fashionable custom-molded 
shoes for men, women, and 
children. Guaranteed fit and 
service.

Bohemia, NY 
Phone: (800) SHOES11 
Fax: (516) 471-3090 
Website: www.lordshoes.com

mediUSA, LP (2013)

Our company slogan “medi. I 
feel better.” reflects our view 
of ourselves as a partner to 
everyone who operates in the 
medical aids market

With our products and 
technologies, we would like to 
make people’s lives easier, better 
and more comfortable. We aim to 
do this by meeting the different 
needs of all our customers, every 
day and throughout the world.

“I feel better” is therefore a 
promise that becomes a reality 
with medi, because we offer 
indication-specific and effective 
product solutions to the highest 
standards, which, with the help 
of our pioneering, individual 
concepts and dense customer 
service network, can be provided 
wherever they are needed.

Whitsett, NC 
Phone:  (800) 633-6334 
Fax:  (888) 570-4554 
E-mail:  edw@mediusa.com 
Web  site: www.mediusa.com

Mephisto (1998) 

With worldwide headquarters in 
Sarrebourg, France, MEPHISTO 
- the WORLD’S FINEST 
FOOTWEAR, was founded 
more than 40 years ago by 
Martin Michaeli. Mephisto has 
a loyal following and a strong 
international reputation for 
comfort and quality. Its high-
quality handcrafted footwear 
styles include sandals, boots, 
clogs, dress and classic walkers, 
as well as the ergonomic brand, 
Mobils. In recent years, the 
company also introduced the 

more athletic inspired brand, 
Allrounder by Mephisto and their 
latest collection with superior 
toning technology, Sano by 
Mephisto.

Franklin, TN  
Phone: 800-775-7852 
Fax: 615-771-5935 
E-mail: info@mephistousa.com 
Web site: www.mephisto.com

Miami Leather Company 
(2001)

Wholesaler to the orthopedic, 
prosthetic, retail shoe and shoe 
repair trades. Wide variety of 
products.

Miami, FL 
Phone: (305) 266-8328 
Fax: (305) 266-8728 
Email: sales@miamileather.com 
Website: www.miamileather.com 

Nolaro24, LLC (2015)

Nolaro24, LLC is the Maker of 
Quadrastep and littleSTEPS foot 
orthotics - the first Patented 
custom to foot type prefabricated 
foot orthotics for adults and kids, 
the Next best thing to Custom!

Middlebury, CT 
Phone (Toll Free): (877) 792-4669 
Website: www.
thequadrastepsystem.com 
Email: info@
thequadrastepsystem.com

National Shoe Specialties & 
Biotime Footwear (2014)

National Shoe Specialties & 
Biotime Footwear (2014)

For over forty years National 
Shoe has taken pride on 
providing exceptional service to 
our customers by offering:

• Leading, Reputable and 
Premium Quality Brands 
• A Knowledgeable and 
Professional Sales Team 
• Unparalleled Customer Service

Our relationships are built on a 
foundation of trust, respect and a 
desire to partner in the continued 
success of our customers and 
vendors through innovation 
and continuous improvement. 
At National Shoe we offer an 
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extensive material & footwear 
selection for the Pedorthic/
Orthopaedic/Prosthetic, Shoe 
Store and Repair channels of 
business across Canada and the 
United States

Toronto, ON 
Phone: 800-387-5246 
Fax: 800-568-8930 
Websites: www.nationalshoe.com 
www.biotimefootwear.com

 

New Balance (1990)

New Balance, headquartered in 
Boston, MA supports a family of 
brands including New Balance, 
Aravon, Dunham, PF Flyer, 
Warrior and Brine. All brands 
specialize in sizes and widths 
across a number of categories 
including running, walking, 
training, kids, comfort casual, 
lifestyle, team sports and apparel.

Boston, MA 
Phone: (617) 783-4000 
Fax: (617) 783-7050 
Website: www.newbalance.com

orthortic lab, inc.

new

step

New Step Orthotics (2015)

At New Step Orthotics our 
mission is to provide quality 
orthotics and services that 
reflect our effort to a quality 
product with excellent customer 
service. We offer a 7 day in house 
turnaround on all custom foot 
orthotics. We offer free in-bound 
shipping to our customers and a 
1 year product warranty. Family 
owned since 2004. 

Maryville, IL 
Phone: 866-798-7463 
Website: www.newsteporthotics.
com

PartnerShip (2000)

The PFA Shipping Program, 
managed by PartnerShip, features 
discounted shipping rates with 
FedEx®, UPS Freight® and YRC. 
PFA members can enroll in this 
free member benefit and take 
advantage of savings on every 
shipment – inbound, outbound, 
business to business, business 
to consumer, express, small 
package ground, tradeshow and 
LTL freight - all with no shipping 
minimums or requirements. For 

more information or to enroll 
today please visit http://www.
partnership.com/micro-site/
index/57pfa, call 800-599-2902 or 
email sales@partnership.com.

Cleveland, OH 
Phone: (800) 599-2902 
Fax: (800) 439-8913 
Website: www.partnership.com

PediFix, Inc. (2001)

Foot specialists since 1885, 
PediFix is the only fourth 
generation, family-owned 
business in the pedorthic 
industry. Choose from more 
than 150 quality foot treatment 
products, including a unique OTC 
line guaranteed to generate cash 
sales, keystone profits and doctor 
referrals, an assortment of both 
traditional and exclusive Visco-
GEL foot pads and cushions, new 
dermatology products, GelStep 
silicone insoles and orthotics, 
Diabetic Solutions Socks, 
PediPlast and more. 15 new 
products are being introduced 
this year.

Contact PediFix today for a free 
color catalog. 

Brewster, NY 
Phone: (800) 424-5561 
Fax: (845) 277-2851 
Email: sales@pedifix.com 
Website: www.pedifix.com

Propet USA, Inc. (2000)

Leading manufacturer in men’s 
and women’s comfort walking 
shoes. Available in up to 5 widths, 
sizes 5-13 in women’s, 7-17 in 
men’s. Propet features a vast 
selection of Medicare A5500 
coded footwear with removable 
orthotics, secure closure and 
maximum customization.

Kent, WA 
Phone: (800) 877-6738 
Fax: (800) 597-8668 
Email: customerservice@
propetusa.com 
Website: www.propetusa.com

Remington Products (2000)

Insoles and sheet packages, rigid 
arch supports, viscoelastic heel 
cups, 3/4 and full insoles.

Wadsworth, OH 
Phone: (330) 335-1571 
Fax: (330) 336-9462 
Email: jwert@remprod.com 
Website: www.remprod.com

Renia GmbH (2001)

Specially designed adhesives 
and components for the shoe 
industry, shoe repair trade, and O 
& P industry.

Cologne, Germany 
Phone: 49-221-6307990 
Fax: 49-221-63079950 
Email: info@renia.com 
Website: www.renia.com

SAS Shoemakers (1992)

Comfort walking shoes for 
women and men in a wide range 
of widths and sizes.

San Antonio, TX 
Phone: (210) 924-6561 
Fax: (210) 921-7460 
Email: barmwood@sas-shoes.net 
Website: www.SASshoes.com

STS Company (1997)

Resin-impregnated tubular and 
fitted socks made to take foot 
and ankle impressions for custom 
shoes and foot/ankle orthotic 
devices.

Mill Valley, CA 
Phone: (800) 787-9097 
Fax: (415) 381-4610 
Email: info@stssox.com 
Website: www.stssox.com

Shoe Systems Plus, Inc. 
(2003)

Complete line of orthotic and 
prosthetic equipment including 
finishers/grinders, vacuum pans, 
pumps, presses, industrial sewing 
machines, fume busters and 
more.

Goshen, NY 
Phone: (800) 354-6278 
Fax: (845) 291-7097 
Email: shoesystemsplus@hvc.
rr.com 
Website: www.shoesystemsplus.
com

SoleTech, Inc. (1994)

SoleTech Inc., established in 
1946, has a full line of cushioning 
and fabrication materials for 
the pedorthic footcare industry. 
Soletech introduced its registered 
brand Cloud EVA and Soleflex 
EVA in the early 1980s and is now 

recognized as the industry leader 
for materials for the fabrication of 
custom foot orthotics and AFOs 
and components for build-ups 
and modifications to extra-depth 
and custom footwear. In addition 
to its presence in the orthopedic 
market, SoleTech is also a leading 
supplier of footwear components 
and materials to the shoe 
manufacturing and shoe repair 
industries.

Claremont, NH 
Phone: 603-542-8905 
Toll Free: 877-625-9494 
Fax: 603-542-8909 
Email: tom@soletech.com 
Website: www.soletech.com

Sole Supports, Inc. (2012)

Sole Supports is an innovative, 
medical-grade foot orthotics 
manufacturer. We make custom 
foot supports that follow your 
doctor’s prescription in order 
to provide both immediate pain 
relief and prevention of any new 
pains or deformities. Medical 
practitioners must first be 
certified to order from us because 
we offer a completely different 
type of support than the ones for 
which they were trained in school 
and because we must have the 
best possible cast of your foot to 
make the best support.

Lyles, TN 
Phone:  931-670-6111 
Fax:  931-670-6008 
E-mail:  info@solesupports.com 
Website:  www.solesupports.com

Spenco Medical Corporation 
(2013)

Spenco is an innovative 
healthcare company whose 
mission is to help people 
everywhere achieve more 
comfortably.

While Spenco’s core business 
revolves around producing 
high quality insole and footcare 
products, Spenco also provides 
the most advanced sports 
medicine and first aid products.

Above all else, customer service 
is Spenco’s focus and we are 
100% committed to providing 
outstanding service as we help 
you find the solutions for all of 
your health and footcare needs

Waco, TX 
Phone:  (800) 877-3626 
E-Mail:  jeffa@spenco.com 
Website:  www.spenco.com
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PRODUCTS&SERVICES

Spira (2004)

Spira® is an advanced footwear 
brand premised upon a patented 
and patent pending footwear 
technology called WaveSpring® 
Technology. Which helps protect 
against fatigue, stress, shock and 
impact forces.

The Spira family consists of 
several walking and running 
models available in up to 4 
widths.

Los Angeles, CA 
Phone: (866) 838-8640 
Fax: (915) 838-8641 
E-Mail: Kevin@spira.com 
Website: http://spira.com

Streifeneder USA  (1997)

Preformed insoles, diabetic 
shoes and materials in different 
hardnesses, especially for 
diabetics.

Tampa, FL 
Phone: (800) 378-2480 
Fax: (813) 246-5998 
E-mail: euro@eurointl.com 
Website: www.eurointl.com

Superfeet Worldwide LLP 
(2003)

Ferndale, WA 
Phone: (360) 384-1820 
Fax: (360) 384-2724 
Email: here@superfeet.com 
Website: www.superfeet.com

TechMed 3D (2011) 

TechMed 3D is an easy to use, 
accurate, and portable solution 
for the digital acquisition of 
images and measurements 
of human body parts, giving 
orthotists, prosthetists and 
pedorthists access to very reliable 
and consistent measurements. 

Levis, Quebec, Canada 
Phone: (418) 836-8100 
Fax: (418) 836-1589 
Email: info@techmed3d.com 
Website: www.techmed3d.com

Therafirm (A Division of  
Knit-Rite, Inc.) (1999)

Quality medical-grade 
compression hosiery and diabetic 
socks.

Ellerbe, NC 
Phone: (800) 562-2701 
Fax: (910) 652-2438 
Website: www.therafirm.com

Tekscan, Inc. (1994)

Broad range of pressure 
assessment and clinical/research 
evaluation tools for use in 
orthotics, brace evaluations, joint 
biomechanics, and gait analysis.

Boston, MA 
Phone: (617) 464-4500 
Fax: (617) 464-4266 
Email: marketing@tekscan.com 
Website: www.tekscan.com

Thor-Lo, Inc. (2001)

Statesville, NC 
Phone: (704) 872-6522 
Fax: (704) 838-6323 
Website: www.thorlo.com

Treadlabs (2017)

Foot-care professionals agree 
that orthopedic arch support is 
more effective than soft foam for 
sustained relief of foot pain. 

If you are in the market to buy 
orthotic insoles, consider Tread 
Labs’ 30-day fit guarantee, free 
shipping and free returns. Order 
with confidence, knowing that 
your arch support orthotic insoles 
are risk free.

Stoneham, MA 
Phone: (781) 435-0662 
Fax: (716) 881-0406 
Email: hello@treadlabs.com 
Website: https://treadlabs.com

Tru-Mold Shoes, Inc. (1980)

Tru-Mold Shoes offers a complete 
line of contemporary, fully 
accommodating custom-molded 
shoes, including the Thera-Medic 
Shoe package – the most flexible, 
highest value shoe package for 
Medicare-eligible patients with 
diabetes.

Buffalo, NY 
Phone: (800) 843-6653 
Fax: (716) 881-0406 
Email: info@trumold.com 
Website: www.trumold.com

Trufit Orthopedic Labs 
(2013)

Trufit Biomechanics Labs is a 
full service biomechanics and 
podiatric company.  We manufacture 
individually engineered CAD/CAM 
corrective foot orthotics in the USA.  

We operate multiple chiropractic and 
podiatric patient-care facilities across 
Europe.

In addition to operating several 
patient clinics in Europe, we 
continuously engage in highly 
funded research and development 
projects in conjunction with several 
European government laboratories 
as joint ventures that have become 
very successful in developing new 
patient care evaluation techniques 
and innovative medical corrective 
devices, grounded in science

Our commitment to Research, 
Development and Innovation is a 
foremost goal, and we only employ 
medical, engineering, and computer 
science professionals who share that 
vision.

Orlando, FL 
Phone:  855-910-2525 
Fax:  321-202-2819 
E-mail:  info@trufitusa.com  
Website:  www.trufitusa.com

UniStyle Footwear (2017)

Since 2003, UniStyle Footwear 
has been manufacturing 
fashionable comfort, orthopedic 
and custom footwear. UniStyle 
Footwear provides quality 
handcrafted footwear according 
to rigorous quality standards and 
use the best natural materials, 
quality leathers, and breathable 
lining.

North York, ON M3J 2R8 
Phone: (416) 638-7000 
Fax: (416) 638-7627 
Email: oumanskiinc@bellnet.ca 
Website: www.unistyleshoes.ca

Value Foam, Inc. (2014)

Value Foam Inc. is devoted to 
offering our customers high 
quality, low cost materials 
commonly used for orthotic and 
prosthetic devices.  Bring us your 
current invoice, we will be happy 
to offer you the same type of 
materials at 10 percent less.

Our product lines include high 
quality EVA, AccuZote (a more 
economic substitute of plastazore) 
and PPT/SBR materials at various 
density and thickness.

South El Monte, CA 
Phone:  (800) 788-1358 
Fax:  (800) 788-1358 
E-mail:  mary@valuefoams.com 
Web site: www.valuefoams.com

Vibram USA (1998)

Since 1937, Vibram has stayed true 
to its heritage by building products 
focused on quality and performance 
while keeping the end user in mind.  
Each sole, heel or rubber component 
is built with proprietary compounds 
and endless quality control. We are 
also proud to say that we produce 
millions of soles each year in one of 
the last rubber soling plants in the 
USA - the Quabaug Corporation in 
North Brookfield, MA.

Concord, MA 
Phone:  (978) 318-000, ext. 136 
E-mail: sales@vibramusa.com 
Website: http://us.vibram.com

Ziera Shoes N.Z., Ltd. 
(Formerly Kumfs Shoes N.Z., 
Ltd.) (1998) 

Ziera Shoes, formerly Kumfs 
Shoes, are women’s shoes, 
sandals and boots that are truly 
orthotic friendly. Ziera Shoes come 
in a wide range of heeled fashion 
and walking footwear. We have 
widths in stock from M through 
XXW in sizes 34 through 45.

Port Orchard, WA. 
Phone: 877 717 0588 
Fax: 877 717 0589 
Email: craig.taylor@zierashoes.
com 
Website: www.zierashoes.com
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