1| 2019 www.footandshoe.de

THE INTERNATIONAL JOURNAL
FOR FOOT ORTHOTICS

shoe

Plantar Pressure Measurement
Technology and applications

Pedorthics International

Educational concepts

Japan
20 years of pedorthic education
Official organ of the

“International Pedorthic
Association” (IVO).






Walking well

EDITORIAL

means participating in life

Human beings walk on two feet. And if we do not have
any problems with our feet, this seems to be the most
natural thing on earth. But if these functions are distur-
bed, it can impact our whole life. This is why it is hard
to believe that there are not any qualified specialists for
the foot all over the world who dedicate themselves to
maintain and restore healthy feet.

If you take a globe and stick pins in every place where
you can find the profession of a pedorthist with a qua-
lified education, then you will place your pins in the
countries of Central Europe as well as in Canada, in the
USA and in Japan and.... and then you have to strain
your mind.

The profession of pedorthists first developed in Eu-
rope in the 20st century, as shoemakers enhanced their
knowledge with medical aspects in order to develop
solutions for people with foot problems. This happe-
ned at a time when also orthopaedics developed as a
specialized discipline and when orthopedists were very
committed to disabled people with physical limitati-
ons. The background here was the firm belief that also
disabled persons have a right not only to physical mo-
bility but also to a participation in the social and pro-
fessional life. The medical treatment in connection
with orthopedic appliances was supposed to enable this
participation.

In many countries it is nowadays widely accepted
that people with physical limitations should lead an
independent life. Unfortunately this does not auto-
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matically mean that you can also find the specialized
profession for foot problems there and that orthope-
dic appliances are paid for by health insurance compa-
nies. Examples like Canada, Japan and Australia show
however that with persistence and endurance you can
succeed in offering a qualified education. On the pages
6 and 10 you can find reports on the twentieth anniver-
sary of the pedorthic class in Japan and the education
system in Australia.

In many regions in the world an awareness of good
custom orthotic shoes and appliances, and first of all
of the right to participate in social life, is developing
rather slowly. This is the experience of Fred Holtkamp,
who headed a successful education project in Vietnam
and who now looks for support for a further project in
Africa. His experience: First the awareness of the par-
ticipation and the necessity of custom orthotic shoes
and appliances has to be developed. Then you can be
also successful in organizing the education.

100 years ago orthopedic specialists and pedorthists
in Europe set out for implementing this. But the end
has not been reached yet. There is still a lot left to be
done.
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Plantar pressure measurements can be used to assess the loads to which the human Fred Holtkamp was part of a succesful

foot is subjected in normal walking or in sports. It provides detailed information training program in Vietnam. In an
specific to each region of contact. However, one has to be careful when interpreting interview he talks about his plans to set
the data. Different sensor sizes and sensor alignments will lead to different measu- up a similar project in Africa.

rements on the same foot.
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20 years of pedorthic training in Japan Page 6

20 years ago, the Kobe College of Medical Welfare
started a program in Pedorthics. The congress of the

IVO Japan was the approapriate setting to celebrate

this anniversary with special workshops for students

and the members of the IVO.
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PEDORTHICS INTERNATIONAL

1 Students, participants and lecturers after the workshops at Kobe College.

Japan:

20 years of pedorthics at Kobe College

The Kobe College for Medical Welfare has been running courses in pedorthics for twenty
years. IVO Japan took this 20-year anniversary as an opportunity to host this year's annual
congress in Kobe. The motto of the event was ‘Design and Performance, focusing both on
solutions to foot disorders and design aspects.

Prof. Dr. Seiji Sawamura, one of the di-
rectors of Kobe College and for many
years a patron of the orthopedic trades,
officially kicked off this years congress,
to which a number of speakers from Eu-
rope were invited as well. Dr. Franz Lan-
dauer, President of ISPO Austria, ad-
dressed the topic of foot deformities in
his lecture. Using case studies as exam-
ples, he not only explained how such
malformations develop, but also showed
how they can be treated surgically as
well as with assistive devices.

Dr. Ullrich Illgner and master pedor-
thist Michael Moller complemented one
another in their lectures on the diabet-
ic foot. Dr. Illgner explained the med-
ical background of the diabetic foot
and its various manifestations. Michael
Moller presented the concept of pedor-
thic accessory devices defined by risk
classes. The system, developed in Ger-
many in 2006 and now attracting more

and more international attention, en-
sures that the treatment with pedorth-
ic accessory devices is always precisely
adapted to the stage of the disease. The
aim is to prevent ulcerations of the foot
and the recurrence of such injuries as
well as to optimally promote the healing
process. The system starts with simple,
ready-made pedorthic accessory devices
if there is no diabetic foot syndrome or
foot deformities and goes up to risk class
7, wherein foot ulceration is treated with
double-shell orthoses. The goal of treat-
ment is always the same: Provide relief
to endangered or injured foot regions by
reducing pressure via the biomechanical
effect of the pedorthic accessory devices
or by redistributing pressure to less at-
risk foot regions.

Beforehand, Dr. Hiroto Terashi from
the University of Kobe had introduced
special issues relating to the treatment
of diabetic foot and also reported on the

regional and international epidemiology
of diabetes and diabetic foot syndrome.
According to Dr. Terashi, given the num-
ber of sufferers, there are still too few
foot specialists in Japan to address this
problem.

Shoe design for

custom orthotic shoes

Master pedorthist Anastasia Anastasi-
adou from Germany and Saki Takimi
from Japan were in charge of the “De-
sign“ area of the congress program.
Takimi is a shoe designer and present-
ed a women’s shoe that she had devel-
oped herself. The idea behind the shoe is
that it be comfortable and foot-friendly
thanks to the special shape of its last,
while at the same time remaining stylish
and sporting a heel. Anastasia Anastasi-
adou has built up quite a fan communi-
ty in her native Germany with her ex-
traordinary creations for shoe soles and
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2 Dr. Hiroto Terashi

shafts. The striking thing about Ms. An-
astasiadou‘s work: She doesn‘t apply her
creative solutions to ready-made shoes,
but to custom-made orthopedic foot-
wear. Based on the experience of this
young woman pedorthist, what initial-
ly seems incompatible can actually end
up working very well in practice. People
with disabilities are also enthusiastic
about unique design concepts.

The topics Design and Performance
were central to other congress lectures

3 Dr.Franz Landauer

4 Saki Takimi

as well. A number of short presentations,
some also given by graduates of Kobe
College, focused on case studies with re-
al pedorthic solutions as well as aesthet-
ically sophisticated designs.

The accompanying exhibition show-
cased numerous works that the students
and graduates produced as exemplars of
craftsmanship and aesthetics. For exam-
ple, the high-quality craftsmanship re-
sulting from a special course on tradi-
tional tradesman production techniques.

PEDORTHICS INTERNATIONAL

5 Michael Moller

On the other hand, the exhibit also fea-
tured many shoes that had been fabricat-
ed specifically for patients. The accom-
panying info boards provided visitors
with an overview of the clinical pictures
and the specific treatment objectives.
Eduard Herbst, technical director of
the Pedorthics course at Kobe College,
was particularly pleased that the stu-
dents not only demonstrated their capa-
bilities with this exhibition, but were al-
so exemplary in organizing the congress
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and attending to the guests. All in all,
with the roughly 170 guests and the stu-
dents from both classes, the congress at-
tracted over 200 visitors. Not only were
they offered interesting lectures, but al-
so a comprehensive trade exhibition.
Eduard Herbst's thanks therefore were
extended not only to the helpers, but to
the exhibitors and sponsors as well. He
added that it had only been possible to
invite the speakers from Europe to Ko-
be with the help of the two “Gold“ spon-
sors, Nora and Renia, as well as the “Sil-
ver® sponsors Nitta and Lucky Bell.

Kobe College took advantage of the
European speakers‘ visit to offer vari-
ous workshops to its students and asso-
ciation members on the two days lead-
ing up to the congress. Franz Landauer
provided the students with insights in-
to how muscle dysfunction can influ-
ence skeletal growth. Michael Moller
and Ullrich Illgner used practical ex-
amples to show how the pressure on at-
risk regions can be reduced in patients
with diabetic foot. Anastasia Anastasi-
adou brought along many examples of
creative sole designs, including mate-
rials students could use to create their
own soles.

Looking back on 20 years of
Pedorthics courses

The first course for pedorthists at Ko-
be College for Medical Welfare was of-
fered in 1999. Pedorthist Eduard Herbst
has been teaching there since the very
beginning. Trained in Austria - this is
also where he passed his Master Pedor-
thist examination — he has been living
in Japan for more than 25 years and has

6,7 Before the congress, students from the Kobe College of Medical Welfare and members of
IVO Japan had the chance to meet some of the speakers of the congress in workshops. Anastasia
Ansastasiadou (r.) brought many examples of creatively designed custom orthotic shoes.

Photos: Christian Volk (1, 6,7, 8,9); Clemens Hagen (2, 3,4, 5, 10).

not only taught at the college, but has
continuously developed the Pedorthics
curriculum over the years so as to best
prepare students for their future careers.
After all, he doesn’t get that much time
to prepare them. During their only two-
year school training, the students need
to be taught both the medical knowledge
and technical skills that will enable them
to independently develop and fabricate
an assistive device - insoles or shoes -
according to a doctor’s specifications.
About 460 students have completed
the course over the last twenty years.
Most of those who have remained in
the profession today work at orthope-
dic technology companies, where they
are the specialists for shoes and in-
soles. Unfortunately, self-employment
is as yet only a limited option, as pedor-
thists in Japan are still not able to in-
voice their services directly to health
insurance providers. Technical direc-
tor of the Pedorthics curriculum, Edu-

8,9 The exhibition showcased numerous works that the students and graduates produced as

exemplars of craftsmanship and aesthetics.

ard Herbst reports that its graduates are
also sought-after experts in other areas.
He points out that some students were
working at the research facility operated
by sports shoe manufacturer Asics in Ko-
be, where they were responsible, among
other things, for the individualized care
of top athletes. He also notes that grad-
uates are in demand among shoe man-
ufacturers, especially those who manu-
facture foot-friendly shoes or therapeu-
tic footwear. Some graduates, he says,
also find their “professional home” in
specialized shoe shops, where they are
advise customers and are responsible for
pedorthic insoles. Lastly, he stated that
several students had even found their
way to Germany where, for example,
Franz Fischer or Michael Moller have
welcomed them into their workshop, al-
lowing them to expand their knowledge
and skills. u

10 The stands of the exhibitors attracted
many visitors.

foot & shoe 01|2019



PEDORTHICS INTERNATIONAL

New design for the IVO website

CHRISTINA BAUMGARTNER

The website of the International Pedorthic Association (IVO) has been fundamentally
redesigned, making it easier to navigate and giving it a new, more modern look.
The colors green and blue are intended to promote an association with the topics

of health and nature.

t is the IVO’s objective to reinvent and

rebrand itself by building a complete-
ly new website. With the homepage’s fo-
cus on the colors blue and green, the re-
designed website’s layout aims to imme-
diately capture the attention of visitors.
This new website appears more modern
and is easier to navigate, encouraging
users to linger and explore. “The colors
blue and green represent a link to health
and nature, while functioning as ele-
ments of a clean and contemporary im-
age,” says Alexandra Azevedo (Market-
ing Nimco Portugal).

The IVO logo was also revised and giv-
en a new look. Alexandra Azevedo ex-
plains the new design of the website and
logo: “In redesigning the IVO logo, our
intention was to harmonize the values of

The new IVO homepage: The colors green and blue emote health and nature. The user can
choose between three display languages: English, German and French.

the organization with a graphic language
that is more modern and health-related.
To achieve this goal, we considered the

Partner associations,
members and education
and training providers
can all be found on the
new website.

www.footandshoe.de

history of IVO as an organization, as well
as its concerns about the future of the
orthopedic sector.”

Another new feature is that users can
choose between three languages: In ad-
dition to English, the page can also be
viewed in German and French. Import-
ant information regarding partner as-
sociations, members and education and
training providers is structured more
clearly and is easier to find. The website
also features a password-protected pri-
vate area for members. [ |

Not only has the IVO website been redesigned, but the IVO
logo as well. The new logo in blue is on the left; on the right,
the old version.
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The Pedorthist:
a health care and footwear professional

KARL-HEINZ SCHOTT, ADAM SMITH, ADAM JORGENSEN

ootwear is part of the essentials in

life in many cultures. It protects the
foot from the environment, is a fashion
statement, a status symbol and can be a
cultural expression or of religious use.
Those factors make footwear at times
a very emotional item. Little is under-
stood about the medical application of
footwear/pedorthics as an orthotic/ther-
apeutic device and therefore an assistive
technology. The best comparison could
be made with orthotic devices of the foot
but also the foot and ankle.

Foot orthotic-services as well as foot
and ankle orthotic-services are offered
by a number of health care profession-
als. It may be argued that the most com-
plex level of non-surgical lower limb
health care orthotic services are fully
custom-made medical grade footwear
(CMGF), also known as custom made or-
thopaedic or pedorthic footwear with
integrated custom orthoses supporting
the foot and ankle. Custom made foot-
wear as assistive technology is far more
complex in its provisions than general-
ly assumed. An overlooked complexity
is that the patient cannot see and com-
ment on the appearance of the footwear
prior to it being fitted. Acceptance by

the patient may vary as emotions about
the footwear can have a strong influ-
ence.

The appearance and cultural aspect is
an important, if not the key issue, for the
patient, while for the health care practi-
tioner there is a range of factors to con-
sider achieving a desired outcome. Typ-
ically, CMGF is only provided after the
other options have already been ex-
plored and therefore is generally for the
most challenging foot shapes and medi-
cal and biomechanical issues.

Custom-made medical grade footwear:
an orthotic in its own right

Yet CMGF may at times be the best or
only solution to a foot as well as foot
and ankle problem. Modern technolo-
gies make it possible to create footwear
that is more pleasing and therefore has
a higher social acceptance. Scanning
technology and the use of a lab service
can make the provision of high-quality
custom-made footwear services acces-
sible including in areas away from the
metropolitan sprawl. However, the prac-
titioner’s clinical involvement is critical
and ultimately influences the outcome
of the service.

CMGEF is an orthosis in its own right.
It may have multiple orthotic features
built within that are camouflaged for in-
creased acceptance. Those may include
the obvious foot orthoses, but also an-
kle supporting orthotic elements. Those
ankle supporting elements maybe of a
flexible or rigid nature or have a joint-
ed function depending upon the need
of the individual. In pedorthics a heel
height is not a random or only cosmet-
ic feature, but a tool to help position the
foot and, in particular, the ankle joint.
The available ankle joint range of mo-
tion influences the heel height posting.

To give the patient, or user of our ser-
vices, the best outcome the Pedorthist
needs a sound understanding of the
medical, health, orthotic and footwear
issues. Education and research are the
keys to developing a secure service pro-
vision for those needing the service. A
3D scanner is not a substitute for a good
clinically trained Pedorthist but a tool
for a better outcome, if used wisely.

Custom footwear is part of the
WHO-list

CMGEF is the key competency of Pedor-
thics. Due to its complexity it is often

l1ab Making costum Medical Grade Footwear for patients requires practical skills as well as a broad medical and bioemchanical Background.

10
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misunderstood and undervalued. Thera-
peutic diabetic, neuropathic, orthopae-
dic footwear is part of the recently pub-
lished WHO list of 50 essential assistive
technologies. It features strongly in the
Pedorthic Bachelor Program at Southern
Cross University (SCU) and research at
SCU. Pedorthics is the only health care
profession with key competency in foot-
wear, health care and orthoses. The SCU
bachelor program prepares students for
a challenging career in Pedorthics. It is
currently run over 3 years and is also
available as a 4-year double degree with
Podiatry. There is an option to develop
one’s skill and knowledge further, do re-
search and obtain a PhD in Pedorthics.

How to become a Bachelor of
Pedorthics

Here is an overview of the program over
the 3 years full time Bachelor of Pedor-

thics. The program has 24 units spread
over 3 years. The first year the units are
shared with other allied health care stu-
dents. Those first year units include Hu-
man Anatomy, Psychology and Sociolo-
gy for Health Sciences, Human Physiol-
ogy, Functional Anatomy of the Lower
Limb and Foot and Ankle and also Re-
search and Analysis in Health to help the
student to understand and implement
research data in patient care. There is a
unit on psychology and sociology to give
the student the theoretical underpin-
ning required to achieve understanding
of the dynamics of human behaviour and
the structure of the social world. The un-
derstanding of all those human factors
that could influence health outcomes is
very important in pedorthics as footwear
has so many cultural aspects to it.

In the second year studies become
more specific with Lower Limb Medicine

PEDORTHICS INTERNATIONAL

1 and 2 as well as Lower Limb Assess-
ment. There is a unit on biomechanics
of gait allowing the student to recognise
normal gait versus pathological chang-
es. The student needs to learn how to as-
sess a patient and develop a treatment
plan that meets the patient’s health care
and personal needs.

Furthermore, in the second year the
student gets the first contact with or-
thotic and bracing aspects. Students al-
so develop knowledge of the mechan-
ics of abnormal foot function and meth-
ods of intervention, management and
control, to optimise gait and mobility.
The unit has a practical hands-on lab-
oratory component in which the stu-
dents are exposed to creating initial-
ly simple orthotic devices that get more
complex over time. These include con-
cepts of foot and ankle orthoses. Pedor-
thics has two discrete units in year 2.
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2 Making shoes from scratch is part of the training at Southern Cross University (SCU)

In the first of those units the students
learn about footwear construction prin-
ciples, design, history as well as fitting.
This includes considerations for special
purpose footwear like work health and
safety footwear or sports footwear. The
students learn about footwear modifi-
cations and start to take shoes apart in
practical laboratory sessions. SCU has a
state of the art pedorthic laboratory set
up by Jos America/Otto Bock. The stu-
dents have access to the lab in and out-
side class times to practise their skills.
Industry is generous in donating mate-
rial and footwear for students to prac-
tise their skills.

The variations of different footwear
modifications are discussed and put in
context of health care. Then the stu-
dents practise footwear modifications in
the lab. We have multiple types of foot-
wear available for the student to cut
apart, modify and reassemble to gain
practical skills. The concept of a pedor-
thic specific assessment is taught and
practised. Globally, Diabetes related foot
and footwear problems are a large and
ever-growing issue. The students learn
about diabetic specific footwear man-
agement and plantar pressure offload-
ing. The students create diabetic foot

12

orthoses and footwear modifications,
such as patient specific rocker soles, to
achieve optimal plantar pressure redis-
tribution. The students use an in-shoe
plantar pressure device to evaluate their
work and depending upon the outcome,
further enhance it to get the desired out-
come. The concept of evidence based pe-
dorthic treatment is practised based on
van Netten et al. “Diabetic Foot Austra-
lia guideline on footwear for people with
diabetes”.

In the second semester of year 2 in
the pedorthic unit students learn how
to make a pair of shoes and a bracing
boot for themselves. The lectures cov-
er the whole process of the custom foot-
wear provision. The practical aspect part
starts with an assessment process, es-
tablishing a profile drawing, creating a
treatment plan, the taking of measure-
ments and continues to casting of the
foot and ankle in the prior determined
position. The students then learn how
to turn the cast negative into a cast pos-
itive or last, suitable for bracing boot
manufacture. Concurrently the students
learn how to take a pre-existing over-
sized last blank and turn it into a last
that is suitable to make a pair of shoes
for themselves. Once both the cast pos-

itive and the last are advanced, a clear
fitting plastic socket is produced and
the students conduct a fitting test to see
how their cast/last actually measures up
to the foot, for the shoe, and the foot
and ankle for the bracing boot. Depend-
ing upon the outcome, the student may
need to do adjustments. Typically, the
process is repeated several times until a
working outcome is achieved. This is fol-
lowed by the construction of a foot or-
thotic element for the shoe as well as the
ankle foot bracing element for the boot.
Upon completion, another round of di-
agnostic trial fitting and adjustments
maybe conducted.

Upper design, pattern cutting, and all
steps required in manufacture to com-
plete an upper comes next. It culminates
in the students hand making the shoe
and bracing boot. Once finished, fitting
takes place. At this review assessment,
the treatment plan and the actual out-
come are analysed, and discrepancies
discussed.

If all goes well, the shoe is worn and
students walk around the neighbour-
hood of the university to test out their
creations.

The third and final year includes a unit
on Small Business and Entrepreneurship
for Allied Health, Fitness and Sport as
there is a reasonable expectation that
the future Pedorthist will open their
own pedorthic clinic or perhaps work in
a management role in a larger organisa-
tion.

The Diabetes related high risk foot is a
very important scenario for the aspiring
Pedorthist and, as such, here is a dedi-
cated unit concentrated on this global
health issue. Students learn to deal with
the at-risk foot including wound man-
agement.

Placements provide

practical experience

There are three double weighted pedor-
thic specific placement units in year 3.
Each of those is 280 hours. The place-
ments take place at approved pedorthic
clinics as well as the SCU student clinic
and are arguably the most valuable com-
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ponents of the course in terms of pre-
paring the students for the workforce.
The participation and contributions of
Pedorthists are critical in giving the stu-
dents opportunities to understand and
participate in real world cases. Their
mentoring and experience are invalu-
able. During these placements the stu-
dents gain exposure to different patient
and pedorthic management situations.
The student is involved in the day to day
operations of a pedorthic facility. A key
element of the placement is that the stu-
dent has to complete a project. This in-
cludes a complete service provision from
first assessment, to casting, to creating
all components, to making the actual
footwear with orthotic features, fitting
and review of a real patient. The com-
plexity of the patients increases from
placement to placement.

Here are the key elements that are
covered in the placement unit. They are
divided into 3 areas: clinical, profession-
al and communication.

Clinical

» To take a comprehensive, skillful and
in-depth health history from a patient

» To provide biomechanical assessments
(sports, neurological and muscular im-
pairment, skeletal deformities)

» To review and interpret medical re-
ports, including radiology results

» To provide clinical assessments (in-
cluding, but limited to, range of mo-
tion checks, skin condition, muscular
ability, hands-on manual examination)
and treatment plan for the lower limb

« To do a clinical assessment specific to
the at risk or high-risk neuropathic
foot for example a diabetes related foot

« To take a three-dimensional foot and
ankle model (casting and scanning) for
clients

« To apply skills in the manufacture and/
or modification of pedorthic applianc-
es

» To provide client treatment, and re-
view progress and make appropriate
adjustments to the treatment

* Overall, to demonstrate a developing
level of clinical skills

www.footandshoe.de
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3 Southern Cross University in Brisbane Australia (Photos: SCU)

Professional

» To safely and competently determine
the limitations of pedorthic practice

* To demonstrate professional compe-
tence, attitudes and standards appro-
priate for practice

» To competently determine the appro-
priate point for referral to other health
care professionals

* To demonstrate developed interper-
sonal skills, workplace professionalism
and teamwork

e To demonstrate professional, medi-
co-legal and ethical principles pertain-
ing to clinical practice

* At all times to observe workplace
health and safety regulations and in-
fection control

Communication

» To competently present oral and writ-
ten case studies

e To professionally communicate by
written and oral means with clients,
peers, staff and other health care pro-
fessionals

The graduate will have spent about 1200

hours in clinical time in different clinics.

About 840 of those are purely pedorthic

related while the other hours are with

other units. The Bachelor of Pedorthics

is focused on real life outcome and a
great science back ground. This leads to
career opportunities in private Pedorth-
ic practices, public health appointments,
or roles in larger organisations. Some of
those roles are not accessible without a
university degree. It prepares the grad-
uate to take on further studies and ven-
ture into research and higher degrees.
We have one Pedorthic PhD student at
this point in time doing pedorthic fo-
cused research. [ |

The authors:

Karl-Heinz Schott, C Ped CM, Australia, OSM, staat-
lich gepr. Podiatrist, Germany, Adjunct Professional
Fellow in the School of Health and Human Sciences
at Southern Cross University

Adam Smith BPed, is self employed, working as an
orthotic technician for a number of years before
completing the Bachelor of Pedorthics degree at
Southern Cross University.

Adam Jorgensen, BSc, BAppSc(Podiatry), BPed.

He is a recent graduate of the SCU Pedorthics pro-
gramme. He has previously qualified as a Podiatrist
in 1994, and has worked in both the public and
private Podiatry sectors.

Adress for the authors:
Karl-Heinz Schott

Suite 11,818 Pittwater Road
Dee Why NSW 2099
Australia
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The awareness
of what we can do is the major issue

Fred Holtkamp holds a masters degree in rehabilitation engineering and is associate lector
at Fontys University in Eindhoven at the Institute for Allied Health Professions and holds a
position as visiting professor at the University of Labour and Social Affairs (ULSA) in Hanoi,

Vietnam.

He was involved in a program in Vietnam where students are educated in making and adap-
ting shoes for patients with foot disorders. Now he is researching the possibilities of esta-
blishing a similar program also in Africa. In the interview he talks about the difficulties while
setting up a program like this and why these programs are so important for spreading the
knowledge about professional footcare.

Mr. Holtkamp, you were part of a succes-
ful training program in orthopedic shoe-
making in Vietnam. Now there are plans
to set up a similar project in Africa. Who
transferred the concept from continent to
continent?

The idea of starting a project like the
one in Vietnam originated one and a
half years ago in the Dutch Leprosy Re-
lief Foundation, Liliane foundation and
Fontys University, which already had
supported the project in Vietnam. In
their mind, it would have been a missed
opportunity if this program were on-
ly available in Vietnam and not in other
parts of the world.

This foundation does a lot of work in
Africa and we were discussing whether
and how it should be possible to develop
and run a program like the one in Viet-
nam also in Africa.

How did you come up with Tanzania as
the country for this training program?

Africa is rather big. Therefore Jan Ro-
bijn, the program manager located in
Vietnam and I started a desk research
what kind of city or country or institu-
tion could offer a fundament from which
we could start.

First we started with an inventory of
all kinds of countries. We already had
some information from the foundation,
because they have people working all
over the world. We also used the know-
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ledge of ISPO to find out about already
existing programs.

What we learned from Vietnam and
others projects: It is extremely helpful
for new programs, if there are already
some facilities available and if you can
work with people who have already ex-
perience in working with assistive de-
vices when you start. If you don’t have
to start from scratch it is much easier to
take major steps with the program.

What other aspects were important for
you?

We also looked at safety in the coun-
tries concerned. The teaching staff but
also the students who come from oth-
er African countries need a safe envi-
ronment for their education and train-
ing. Although there is the need for help
in a lot of countries in Africa, a number
of countries are not really safe to work
due to political and other circumstances.

Of course, we could not asses the safe-
ty situation in all countries ourselves,
therefore we talked to many people who
work or used to work in different coun-
tries in Africa to find out about their ex-
periences.

What made Tanzania your first choice?
After that first assessment, a few
countries remained. Tanzania is one of
the countries which is rather safe, has
some infrastructure and has an aware-

Fred Holtkamp (Photo: M. Zijlmans)

ness in prosthetics and orthotics and al-
ready offers programs in that field, like
the ISPO CAT I level program affiliated
with a University. That was in our view
by far the best country to start a proj-
ect like this.

We paid them a visit in an orientation
mission in order to determine what the
most feasible location for the project is,
which partner(s) should be involved (in-
stitution to base the program, etc.), what
a project should look like and how we
should locate funds.

We were given the opportunity to see
all the facilities of the Tanzania Training
Centre for Orthopaedic Technologists
(TATCOT) affiliated to the Kilimanja-
ro Christian Medical University College
and located on the foot of the Kilimanja-
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ro. It was a good program and they have
very nice facilities for students and pa-
tients. We talked to the people and vis-
ited also some companies and organi-
zations like rehab-centers as the Com-
prehensive Community Based Reha-
bilitation Tanzania and the USA River
Rehabilitation and vocational centre
in Arusha where we are able to arrange
internships for the students. It was all
there!

What were the next steps?

Our main conclusion after our visit
to Tanzania was the confirmation that
there are a lot of people with foot-prob-
lems. And there is a tremendous need
for good information about how to deal
with foot problems, what you can do
with shoes and also about wound care.

When we came back to the Nether-
lands, we presented our plans to the
Dutch Leprosy Relief Foundation, ex-
plained what we need and what the peo-

ple in Africa would like to have. The
committee of the foundations agreed to
all the suggestions we made.

So when do you start?

As soon as we have the money. We
are now work-
ing on finding
the financial re-
sources for the
That
means our ma-

project.

jor work right
now is writing and telling people about
this.

The program in Vietnam was made
possible by the Dutch Postcode Lottery.
They funded not only the development
of the educational program itself. Set-
ting up the workshops, buying all kinds
or machinery, making it possible for stu-
dents to come over to Vietnam and be
supported in respect of travel expenses
and the cost of daily living and the tui-
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tion fees for the students was all part of
the project funding.

Is the Dutch Postcode Lottery an option
for this project?

That is what we thought first. The
project in Vietnam was
successful and had fine
results. But through the
Dutch Leprosy Relief
Foundation we under-
stood that the Postcode
Lottery normally does not
fund the same program twice. It is now
our challenge to make it possible with
other partners.

Which other institutions could support
the project?

We talked to the people of the Euro-
pean Union in their office in Zanzibar as
well as to the Dutch embassy and some
other organisations. They are all willing
to help us to find funding for the project.
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In 2017 a pedorthic training program for people from South East Asia was succesfully comple-
ted. The picture shows a part of the first cohort students after their final project presentations
together with a part of the exam jury. Fred Holtkamp (extreme left) is now working to get

funding for a similar project in Africa.

But they don’t have money themselves
in Africa. The European Union has funds
for projects like ours. But you have to
go through a heavy elaboration process
which will also cost money.

Are there any institutions in Africa who
could fund the project?

What makes it difficult in Africa for
projects like ours is a lack of aware-
ness for the problem and the possibili-
ties to help. In European countries there
is an awareness of governments as well
as of social and political bodies that ev-
ery person must be enabled to contrib-
ute to society. Africa is still in the pro-
cess of developing this awareness. In
many countries people with handicaps
are still being stigmatized. In some cas-
es they are regarded as a shame for the
family. They are hidden at home and are
not a part of social life. They don’t exist.
In Asia people are already more involved
in this process.

Therefore you first have to work on
the awareness of the policy makers,
the people in health care organizations
and of course of the families that peo-
ple with some kind of disability are still
able to lead their own life and support
themselves. It is not just about fitting
someone with a prosthesis or an ortho-
pedic shoe. It is also about making peo-
ple aware that those people are valu-
able and can contribute to society. This
is a secondary goal of our project. This
process is ongoing. A number of ini-
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tiatives worldwide help to address this
topic.

Isn’t this a process that may take years or
even decades?

That is why we are extremely happy
with the GATE-initiative of the World
Health Organization (WHO). The vision
of this initiative is a world where every-
one in need has access to high-quali-
ty, affordable assistive products to lead
a healthy, productive and dignified life.
The fact that assistive technology is now
a human right does not mean that this
is already accepted everywhere. But the
GATE-initiative really has helped world-
wide to make people in the healthcare
business more aware of what the bene-
fits of assistive technologies are.

Working on the awareness seems to be the
hardest part.

Always! This is something that should
be worked on with the policy makers.

One of our students of the program
in Vietnam made orthopedic shoes for
a lorry-driver with clubfeet. By doing
this, the lorry driver was not only able
to keep his job and earn his income but
also to support his family.

These are the cases with which we
can show that our work is able to make
a difference for people and for the so-
ciety. Everybody should be able to earn
his own income, to live his own life and
support himself independently. When a
person works, from the perspective of

meaning-making, he or she contributes
to society and saves the society a lot of
money because he or she does not have
to be supported by the government. Our
profession helps people overcome their
deficiencies in mobility. We need more
cases like this and we have to tell the
policy makers about the results.

Wheras Prosthetics and Orthotics (P&QO)
is already established in many countries
as a profession, pedorthics (orthopedic
shoemaking) still struggles to be recogni-
zed as a possible treatment of foot prob-
lems. Why is that so?

In Europe there is already a long his-
tory in helping people with foot prob-
lems without surgery. But still: Foot
problems are often treated with surgery
even if there are orthopedic appliances
like orthopedic shoes that offer a solu-
tion for the problem that is quite as good
or even better.

One of the handicaps we have is that
the profession of orthopedic shoemak-
ing is from a historical point of view a
craftsmanship-profession. The people
in the field are really good in knowing
what they are doing and knowing what
will help and what not. But they are not
equipped to write down what they are
doing and how the patient will benefit
from their work. If we are not capable
to express clearly what we can do with
shoes and what their benefit is, then due
to lack of knowledge, existing methods
like surgical interventions will prevail.

We, as a profession and its profes-
sionals, have to do more research. We
have to publish more about what we do,
how we do it and what the benefit of our
work is. That is the task for the people
who are already in the field. Our profes-
sion knows its own capabilities and lim-
its. But also medical doctors, orthopedic
surgeons, other medical professions and
policy-makers should know about how
patients can benefit from our work. This
is even more important where our pro-
fession is not yet known at all. We are
important partners and we have to let
people know about this. Therefore, there
is a huge challenge for organizations
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like the IVO to make people more aware
of this profession.

In Africa you will find quite a few chil-
dren with clubfeet which have not been
treated the way they would be treated in
industrialized countries. Clubfeet can be
treated by a specialized team. Custom
made orthopedic shoes are an import-
ant part of the therapy. But only in a few
places you will find the knowledge and
the capability to help these children to be
able to walk on their own feet properly.

In Tanzania we saw a lot of patients
and a very nicely equipped P&O work-
shop in collaboration with the TAT-
COT at the Kilimanjaro Christian Medi-
cal University College. Even 3D-printers
were available to print assistive devices.
The technology is already there. But or-
thopedic shoes are not part of the thera-
peutic interventions.

How are foot problems treated if a spe-
cialized profession for the foot is missing?

The problem is: If people don’t know
what they are missing, they won’t miss
it. Once you know about the benefits of
shoe adaptations or custom made ortho-
paedic shoes and orthotics for people
with mobility-problems then you can
move forward in helping those people.

That is what we pointed out very
clearly when we wrote the application
for the Dutch Postcode Lottery. We made
clear how many people suffer from foot
problems and what the consequences
are for society. Introducing knowledge
and skills to local people to enable them
to help their people was one major rea-
son why the funding was granted.

From which regions in the world comes
the biggest demand for training pro-
grams?

When I look at my own experience
from travelling to many countries and
visiting facilities all over the world,
the conclusion is that there is a lack
of knowledge how you can help people
with orthopedic shoes or shoe adaptions
in many countries, even in Europe. But it
is difficult to point out exactly where the
biggest demand is.

www.footandshoe.de

When you set up a training program, one
question always is, how long you have to
train people to enable them to work in-
dependently after their graduation. In re-
trospect: Was the time of 18 month long
enough to enable the graduates in Viet-
nam to work in the field or set up their
own business?

If the question is: Can you teach them
all the things you like to teach them in
18 month, the answer is no. On the oth-
er hand, if the question is: Could you
teach everything in two, three or even
four years? Then the answer should al-
so be no. Even in Europe where people
are trained for three or four years, they
have to gain a lot of practical experience
over the years when they are practicing
their profession. Some of my colleagues
in the Netherlands
tell me that even 20
years are not enough
to learn everything.

What we do is
building a funda-
ment for what you can do in patient as-
sessment, in measuring and in manufac-
turing and adapting shoes. But we al-
so teach the students when they have
to stop and refer the patient to anoth-
er specialist like an orthopedic surgeon.
We also teach them how to do research
themselves to enable them to find new
solutions on their own by using data-
bases like Pubmed and others. And they
learn to transfer their knowledge and
their experiences from one field to an-
other. That way they can use the experi-
ence they gathered in diabetes for exam-
ple also for treatments in rheumatology.

The students learn to cope with the
situation and help themselves. And they
help each other. Our graduates have set
up a Facebook-group through which they
communicate and offer help if someone
has a question. On top of this all, also an
important part in the educational pro-
gram is the entrepreneurial skills. How
to set up and run your own business.

What happened to the graduates from
the program in Vietnam? Did they all find
jobs?

Our work is able to make a
difference for people and for
the society. We have to tell  of
the policy makers about it!

PEDORTHICS INTERNATIONAL

Yes! Most of them had been sent to
us for the training by rehab-centers or
NGO’s where they already were working
before the training or where they had a
connection to. All the students are back.
Some have already even set up their own
business. Some of them are doing really
well. That is exactly what we had intend-
ed when we started the project.

What advice would you give people who
would like to set up a training program in
their own country?

My advice would be to make this a ma-
jor topic at an IVO- or ISPO-congress.
You could set up a round table discus-
sion to gather ideas, to exchange expe-
riences and to bring together those peo-
ple who are willing to commit them-
selves to this is-
sue. You should
make some kind
inventory
where the people
come from and
what they would like to achieve. Then
you have to nail down an approach how
you can deal with those challenges.

We have to start with our own pro-
fessionals. At the moment there is only
a small group in our profession that has
committed itself to the goal of spreading
the knowledge in pedorthics all over the
world. This group should be expanded.

We also have to learn to cooperate and
exchange ideas, experiences and stu-
dents who will learn how things are do-
ne in other parts of the world. Collabo-
rations are already much more part of
our professional life than years ago. In
a profession like ours we should be more
aware of that.

Of course you cannot just copy one
training program from one country to
another. You will always have to adapt
existing programs to the context of the
specific country. But I really think that
these initiatives can make a difference
for many people. And I honestly believe
this is the only way to move forward.

Interview: Wolfgang Best
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EVENTS

5th ORTHOPADIE SCHUH TECHNIK
Trade Fair and Congress: Fit for the future!

If you want to make your company fit for the future, the 5th ORTHOPADIE SCHUH TECHNIK
Trade Fair and Congress running from 18 to 19 October 2019 in Cologne, Germany is just
the right place. This industry high point will offer attendees the opportunity to gather
comprehensive information, receive continuing education and discover new product trends.
As at the past four events, there will be plenty of opportunities for personal exchange and

networking.

Key Focus of the Congress
Digitization in Pedorthics

During the two-day trade fair and con-
gress, participants will again receive
numerous impulses for further perfect-
ing their craft. This time, one topic of
focus will be digitization. What must
businesses prepare for and how can they
cope with digital transformation? Nu-
merous presentations will acquaint con-
gress participants with how digitization
is changing processes in pedorthics and
how one can best adapt — because digi-
tization in pedorthics means more than
just working with scanners, CAD, milling
or 3D printers.

Identifying and documenting impro-
vements

Scientific evidence supporting the treat-
ment concepts applied in pedorthics is
increasingly being demanded: Scien-
tific studies are necessary to research
and elucidate their fundamental modes
of action. For pedorthists, however, it

is also important to have criteria and
methods that allow improvements in
individual patient outcomes to be iden-
tified and documented in routine prac-
tice. Various methods of this kind will be
presented at the congress.

Finding the cause of pain

The place where pain occurs is not al-
ways where the pain is caused. Identify-
ing the origin of the pain is the key to
selecting the appropriate form of treat-
ment. At the congress, selected exam-
ples will be used to demonstrate how
etiological research can succeed within
an interdisciplinary team of doctors,
physiotherapists and pedorthists and
what consequences result from these
findings.

Useful knowledge abounding

in seminars

As in previous years, the lecture pro-
gram will be supplemented by some 30
seminars, some of which will relate to

the congress lectures, but will also cov-
er topics from other areas, such as mar-
keting, business management and shoe
retailing. Seminars will also be offered
in English upon request, as no inter-
pretation will be provided for the Ger-
man-language seminars.

Next-Gen pedorthists also get their
money’s worth

Trainees and apprentices will also have
plenty to see and discover at the 5th
ORTHOPADIE SCHUH TECHNIK Trade
Fair and Congress: Apprentices’ Day will
again be held on the Friday of the fair,
offering apprentices continuing educa-
tion opportunities in the form of spe-
cialist lectures and apprentice-relevant
seminars. |

The 6th ORTHOPADIE SCHUH TECHNIK Trade Fair
and Congress to be even more international in 2021

Visitorsandexhibitorsshouldalsosavethedateofthe6thORTHOPADIE SCHUHTECH-
NIK Trade Fair and Congress 2021 in Cologne. In two years, the IVO World Congress

2021 will take place as an even larger-scale international event within the trade
fair on October 22./23. 2021.This was decided by the delegates of the IVO at their
general assembly in the run-up to the ORTHOPADIE SCHUH TECHNIK Trade Fair and

Congress 2017.

Foto: Adobe Stock/vegefox.com
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EVENTS

ORTHOPADIE
SCHUH
TECHNIK

International Trade Show
and Congress

Dates and facts

Date: 18 and 19 October 2019

Venue: Cologne Trade Fair Grounds, Germany
Event organizer: C. Maurer Fachmedien

Registration at www.ost-messe.de

Contacts

For exhibitors: Sibylle Lutz, Lutz Publishing Office
Phone: 0049/511/35319830

Email: Sibylle.Lutz@Verlagsbuero-Lutz.de

For visitors

Jan Heuwinkel, C. Maurer Fachmedien
Phone: 0049/7331/3070825

Email: Heuwinkel@maurer-fachmedien.de

Orthopedics Plastics | since 1962

Whether it was at the lectures and panel discussions in the FORUM, the top-
class congress and seminar program or in terms of product and service offe-
rings by the trade fair exhibitors: The 4th ORTHOPADIE SCHUH TECHNIK Trade
Fair and Congress left (virtually) nothing to be desired. And the preparations for
the 5th ORTHOPADIE SCHUH TECHNIK Trade Fair and Congress on 18 and 19
October 2019 in Cologne, Germany are already well underway.

www.footandshoe.de
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Pedorthic Events 2019

Pedorthic Association of Canada (PAC)

Symposium, Vancouver, April 11 - 13,2019: Bring your footwear knowledge to the next level.

he Pedorthic Association of Canada
T(PAC) is hosting its 2019 Symposium
in Vancouver, BC at the Westin Bayshore,
Vancouver. More than 300 Pedorthists,
Podiatrists, Chiropodist, Orthotists and
others concerned with the neurobiolo-
gy of pedorthics are expected to attend
North America’s largest Pedorthic event,
which will be held April 11 - 13.

PAC’s annual Symposium is an educa-
tional event known internationally for
bringing together some of the best key-
note, plenary and workshop speakers
from around the world. In addition to
high quality presentations, the Sympo-

sium features a tradeshow with 60+ ex-
hibit booths. Attendees will have plen-
ty of opportunity to visit with exhibitors.
All breaks are held in the exhibit hall, as
well as both breakfasts and a lunch.
THEME: Bring your footwear knowl-
edge to the next level in Vancouver
2019! This symposium will focus on the

Pedorthic Association of Australia
Symposium Sydney, September 19-21,2019: Striding Ahead Moving Forward in 2019

fter a successful symposium in Ade-

laide 2018, with delegates from Aus-
tralia, the Netherlands, USA and Japan,
the Pedorthic Association of Australia
once again invites Pedorthists and other
Allied Health Professionals from Austra-
lia and all over the world to attend the
annual event.

Join the networking area and be part
of the only Pedorthic conference in the
Southern hemisphere. The symposium
is of interest for everyone, who works in
Pedorthics or related fields dealing with
feet, footwear and the lower limb.

It provides delegates with a prime op-
portunity to update their knowledge and
skills on advancements within the indus-
try and products in a networking setting.

This year’s convention is held at one
of Australia’s oldest beachside suburbs
— Coogee. An all year favourite with a
vibrant café, bar and restaurant scene,
Coogee delivers all the trademarks of
Sydney’s beach lifestyle. Coogee Bay
Hotel’s central location is only 20 min-

20

utes away from Sydney’s CBD and 20min
from Sydney’s Domestic and interna-
tional Airports, making it easy for locals,
interstate and international delegates!

The superb location and the modern
facilities provide the perfect opportuni-
ty to mix business with a beautiful back-
drop. Coogee Bay Conference and Func-
tion Centre is on the first floor of the ho-
tel and has an outdoor balcony terrace
that provides unparalleled views of the
magnificent Coogee Beach.

With the official opening on Thursday,
19th September, we start with a welcome

state of the art in clinical and biome-
chanical aspects of shoe designs giving
you fresh perspectives on how contem-
porary footwear can help your patients.

For more information got to:
https://www.pedorthic.ca/2019-pac-
symposium/

reception in style, to kick off the sympo-
sium for Friday and Saturday.

Don’t miss out on this unique event.
Make the most of your stay and attend
the free pre-conference workshop on
Thursday morning.

Looking forward to greeting you at
Pedorthics — Striding Ahead 2019!

Katrin Wegener

President, Pedorthic Association of Australia

For more information go to
www.pedorthics.org.au
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CHAPTER 6: MEASURING AND SIZING

6.5 Creating a negative plaster mold

More than 80% of custom-made orthotic footwear is created in
this or a similar way (Fig. 6-8).

An essential basic task for the pedorthist is creating an exact
negative plaster mold of the foot. Prerequisite to this is a correct,
manual examination of the active and passive musculoskeletal
system of the lower extremities (see Chapter 22). This provides
information about the optimal position of the foot in the shoe.
Ideally, the patient will have already been treated by a physio-
therapist so that an optimal range of motion can be used when
creating the mold.

The mobility of the ankle is tested based on the corrected
hindfoot, the position of which is paramount to treatment (Fig.
1a - d). The calcaneal tuberosity is maximally corrected for a
non-contracted valgus hindfoot. An equinus foot deformity is
tolerated. The procedure is similar for a clubfoot: maximum
hindfoot correction, plantigrade adjustment of the ankle. To
achieve a consistent left-right result in the plaster mold, the
deformed foot is plastered first and then the healthier foot is
adjusted.

Preparations:

1. Welcome.

2. Medical history.

3. Findings.

4. Foot as non-edematous as possible.

5. Optimal patient positioning (on a chair, in bed, on a seat
shell, on mother’s lap, ...).

6. Explain and define treatment goals.

Material (Fig. 7):

1. Original/planned footwear (socks, compression stocking,
bandage...).

2. Plaster area.

3. Plaster bandages (4 cm x 12cm).

4. Insulating foil.

5. Scalpel, knife.

6. Cutting mat.

7. Container with water.

8. Latex gloves, sized appropriately.

9. Block for the heel pitch.

Procedure (Fig. 7, 8):

1. Wrap foot with foil from distal to proximal in the intended
direction of correction: On the one hand, the edema is
pressed out, and on the other, the foil protects the foot
from plaster residues.

2. Fix the cutting mat in place.

3.Put on the gloves.

4.Hold plaster bandage in lukewarm water at a slant and then
squeeze.

5.Wrap plaster bandage from distal to proximal around the
foot and around the cutting mat until the desired height is
reached.

6. Spread and flatten plaster.

7. Adapt plaster (Achilles tendon, ankle, balls, toes).

8.Foot correction (correct hindfoot, set heel pitch, position
forefoot, define toe spring).

Fig. 7 Set up the plaster working area.

Fig. 8 Cut open plaster

on the cutting mat with

scalpel.

Fig. 9 Finished plaster negative.

Fig. 10 Screenshot from the 3D scanner.
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9. Allow the plaster to harden.

10. Cut open with the knife.

11. Carefully pull off the negative mold.

12. Close with a strip of plaster.

13. Remove foil and clean area.

14. Make the next appointment and explain the further proce-
dure before seeing the patient out.

6.6 3D foot scan

3D scan technology is becoming more and more important (Fig.
10 - 12). A distinction is made between:

A Scanning in the box: The patient is put into a position where
the foot can be scanned from every side. The surface of the
skin is registered. Corrections are not possible for patients re-
quiring custom orthotics. Itis easier to treat patients when the
frontal median is not important and a template is available
from the shoe last archive or the digital last library.

Hand scanners have the advantage that they can be used
around the patient, allowing the patient to maintain a more re-
laxed posture. Good corrections, however, are not always pos-
sible with these (Fig. 11, 12). Newer and smaller scanners are
available from the company Gebiom, among others.

w

6.7 Plaster negative and scan technology

One way to take advantage of the positive correction capabilities
of the plaster cast and the advantages of scanning s to combine
these two methods. A plaster cast is first made as described
above, and subsequently scanned. For this method, it is also
possible to use a last from the shoe last archive. The virtually
generated raw lasts can also be modeled on the computer with
the aid of suitable software, and then milled.

6.8 Foot foam and scan technology

With special software, the data from different scans can be com-
bined and assembled into a virtual object. In this way, the foot-
sole mold can be scanned from the corrected foot foam and
then mirrored (Fig. 13, 14). The dorsal portion of the foot and
lower leg is scanned directly on the patient. The object to be
scanned should move as little as possible. Subsequently, the two
virtual halves are joined to form the complete foot. The change-
over from manual work to virtual computer modeling is parti-
cularly challenging in this case.

Fig. 11 Scanner (manufacturer: Gebiom).

Fig. 12 Scanning a positive shoe last (manufacturer: Spenle).

Fig. 13 Scanning the foot in the foot foam.

Fig. 14 Scanning the corrected foot foam.
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QUESTIONNAIRE

At the age of 85, I belong to a genera-
tion that experienced the war years
in Europe and whose lives were marked
by flight from their homeland, home-
lessness, hunger, camp life, parent-
lessness and forced labor as a result of
the turbulent and brutal circumstanc-
es at the time. Later, we were given the
moniker ,war children®. When I was ten
years old, my family and I had to flee our
homeland of Slovakia. Threatened by
partisans and bombing raids, we arrived
in Lehrte, Hanover, after many detours
during the final weeks of the war, where
my mother and we children were as-
signed an attic room with sloping walls,
two iron bunk beds with straw sacks and
minimal furniture. It was an old agri-
cultural barrack intended for seasonal
workers. It belonged to a farm with sta-
bles and barn. Together with Russian
prisoners and other refugees, we worked
in the fields.

Apprenticeship as shoemaker

We had to travel to the village of Evern,
about three kilometers away, to go to
school with the other children. Due to
a lack of classrooms and teachers, 60 to
70 students had to be accommodated in
a single classroom. Lessons were often
interrupted because of air raid alarms.
After the war was over, our lessons were
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Talking with ...
From Germany
to Chicago

Henry Prommer was born in Slovakia but ended up
in Germany during the turmoil of the World War II.
It was there that he would train to become a shoe-
maker and pedorthist. In 1960, he immigrated to
Canada. After many stops and trips, he finally found
his professional and private home in Chicago.

This is his life story, told by Henry himself.

taught in shifts from 7 in the morning
to 7 in the evening. After leaving pri-
mary school in 1948, I first worked in
agriculture until I found out by chance
that Master Shoemaker Karl Biicking in
the village of Rethmar was interested in
accepting an apprentice. I applied and
was accepted; thus began my three-year
apprenticeship. During this time, I at-
tended the district vocational school in
Lehrte. One of our teachers, Wolfgang
Thien, himself a refugee from Breslau,
Silesia, sympathized with my missed
schooling and helped me a lot. His un-
derstanding and support became some-
thing of a compass for me in my later
life. After I passed my examination as
a journeyman shoemaker, I immediate-
ly became unemployed, because Master
Biicking did not have enough work for
two people. I had to earn my living do-
ing standby work in the fields. There was
clearly no future for me in Lower Sax-
ony, so I went looking for work in Solin-
gen, where I found a job at a veterinary
instrument factory.

A return to the profession | had
trained in

Since the currency reform of 1948, the
Western occupation zones had seen an
upturn in trade and economy, so after
some time, I decided to return to the

profession I had apprenticed in. In the
evenings after work and on weekends,
I attended courses in preparation for
the Master Shoemaker examination ad-
ministered by the German Chamber of
Crafts, which I passed in Diisseldorf in
1958.

Later, I went from working in a repair
shop to working in an orthopedic shop
and registered for the orthopedics study
program during the summer semester at
the Deutsche Schuhmacher Fachschule
(,German Shoemaker Technical School“)
in Gottingen, which ended in October.
I successfully passed the Master Exami-
nation in Orthopedic Shoemaking at the
German Chamber of Crafts in Hannover.
During my semester-long orthopedics
study program, I also took part in a chi-
ropodist training course and received a
diploma in chiropody. That sums up my
vocational curriculum vitae in Germany.
With my practical experience, the nec-
essary documents in my pocket and still
being young, I decided that I wanted to
see something of the world. I decided to
immigrate to Canada.

In the roughly six months until I re-
ceived my travel documents, I super-
vised two orthopedic shoemaker work-
shops in Hagen and Remscheid until
they were sold.
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Journey to the New World

In September 1960, I arrived in Mont-
real by ship: From there, I took the train
to Toronto. I didn‘t speak any English
when I arrived: Employees of the Cath-
olic Church asked me in German where
I wanted to go. They helped me find a
room and a job. That was on a Friday;
by the weekend, I already had a room
and board, and on Monday, I started
working for an orthopedic shoemaker
company. I learned the English language
in evening classes four times a week.
After three years, my wanderlust led
me across Canada to Vancouver on the
Pacific Coast. I also traveled along the
U.S. West Coast to Mexico, Costa Rica,
Panama, Colombia and Brazil, then back
to my old company in Toronto by way of
Jamaica and Miami, Florida.

A job offer from a brace shop at a lo-
cal hospital in Chicago reached me via
a Chicago trade journal. I answered and
moved after just a few weeks. Thanks
to the improvement in my English lan-
guage skills as well as the daily interac-
tion with patients and medical staff, my
professional horizons expanded consid-
erably. I received an offer for more pay
and greater responsibility from a private
company, where I worked with patients
requiring orthopedic and prosthetic
treatment. I attended university in the
evenings and, after a few years, obtained
the necessary points for a certificate.
This certificate allowed me to become a
U.S. citizen and apply for the “Certified
Orthotist” exam. I took the exam in New
York in 1970.

The certificate opened doors in my
professional career that would other-
wise have remained closed to me. The
reconstruction of the Rehabilitation In-
stitute of Chicago (R.I.C.) in 1974 pre-
sented me with the opportunity to es-
tablish a dedicated orthotics/prosthet-
ics department. I accepted the offer and
the responsibility to implement this un-
dertaking and to manage the depart-
ment. The scope of my activities at the
R.I.C. was extremely diverse, as we had
150 beds and therefore a large number
of inpatients to care for. I was allowed
to lead the department for 21 years be-
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QUESTIONNAIRE

A good day begins.......

when I'm having breakfast together with my wife Angela, to whom | have been
married for 54 years, and the phone rings and Declan, the youngest of our eight
grandchildren, is on the other end and wants to talk to his grandma and grandpa.

You were educated in Germany and immigrated to Canada in 1960 and
then to the USA. How great are the differences to Europe? Are the respec-
tive professional training programs comparable?

A comparison with German pedorthists or orthopedic shoe technologists is not
possible because there are no equivalent degree programs in the USA comprising
apprenticeship and vocational school.

When you look back on your career path today: What was your most won-
derful experience throughout all those years?

The amicable and collaborative relationship with my professional colleagues and
the excellent relationship with my patients suffering from physical disabilities
whose daily lives | helped make easier.

And the most difficult?
Not being able to fulfill the expectations of some of my patients in terms of the
orthopedic devices | fabricated for them.

As a child, what did you want to be when you grew up?
| hadn’t really thought about it when | was that young. Because of the war, | had
to adapt to the prevailing circumstances.

For me, emigration meant...
Building a new future, finding my way in a new environment and always remain-
ing positive.

What can you become truly engrossed in?
Thinking back on my life, especially the people I've met over the years who helped
me and to whom | am grateful.

What is your favorite place in and around Chicago?
Lake Michigan, watching the city at dusk from a boat.

What most recently made you feel happy?
Having our whole family including all eight grandchildren together at one table.

This saying has accompanied me through life:
Every day is a gift from God.

fore I retired in 1995, after almost 50
years in the business. For 44 years, my
wife Angela and I have been living in our
house on the outskirts of Chicago, which
is also where we raised our now grown-
up children. Over the years, we have
had the opportunity to see all of the

United States, whether thanks to vaca-
tion trips and or when traveling to trade
fairs. We‘ve crossed the Atlantic 13 times
during our visits to relatives in Germa-
ny, and have also taken the opportunity
to explore several other European coun-
tries in the process. [ |
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The measurement of

plantar pressure distribution

ARNE NAGEL MICHAEL MOLLER

Plantar pressure measurements can be used to assess the loads to which the human body is
subjected in normal walking or in sports. Measuring the distribution of force over the sole
of the foot is useful as it provides detailed information specific to each region of contact.
Especially in patients with diabetic foot syndrome these data are crucial for detecting areas
with high loads and for the monitoring of intervention measures.

oot ulcers leading to later foot and

leg amputations are often due to ex-
cessive pressure of the shoe on the foot.
The patient then often states: “I only
noticed the pressure mark when I saw
blood on the shoe”. The patient does not
feel any pain due to the neuropathy and
so does not notice the pressure damage.
The measurement of the plantar pres-
sure distribution objectifies the pres-
sure on the sole of the foot. Third-par-
ty payers want this additional service
to be covered in the care of diabetics.
However, to be able to issue compara-
ble statements on pressure distribution,
standardized terminology, biomechani-
cal expertise and clear standards are re-
quired.

1a Heelstrike: Small area with high force =
high peak pressure;

b Mid-stance phase: Large area with slightly
reduced force = low peak pressure;

¢ Push-off phase: Small area with high force
= high peak pressure
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The human body masters forward
movement by transferring forces into
the ground. This happens via the sole of
the foot during the rolling-off process.
This results in a pressure load on dif-
ferent parts of the foot that may change
significantly in the presence of patholo-
gies. The measurement of plantar pres-
sure distribution helps give us quantita-
tive and reproducible metrics on pres-
sure load. Hence, it has a distinct advan-
tage over the blueprint which provides
detailed information about the foot load
but cannot be adequately reproduced or
quantified. Compared to a force measur-
ing plate, no shear forces can be deter-
mined in the plantar measurement of
pressure distribution; the information is
therefore limited to the vertical compo-
nent of the ground reaction force. How-
ever, the force measuring plate does not
provide information about the load dis-
tribution on the sole of the foot.

Objectives

1. Assessing foot function during the
rolling-off process under dynamic
conditions.

2. Objective and reproducible measure-
ment of plantar foot pressure.

3. Uniform load distribution, avoiding
pressure peaks, ulcerations.

The pressure pattern shows a bimodal

curve during the physiological rolling

process (Fig. 1). Both peaks occur during

heel down (beginning of the stance

phase) and at foot press-off (end of the

A. unloaded sensor

receiver
sender
B. slightly loaded sensor
receiver
sender
C. more heavily loaded sensor
receiver

sender

2 a Functionality of a capacitive sensor: If
the sensor is unloaded (A), the high-frequency
signal measured at the receiver is low. This
signal corresponds to zero. If the sensor is
loaded with increasing pressure (B and C),
the distance between the surfaces beco-

mes smaller and the signal at the receiver
becomes correspondingly stronger. Thus, this
change in the receiver signal is a measure of
the pressure produced (Fig. Novel).

stance phase) when a large force is ap-
plied to a small area. In the middle of
the stance phase, when the whole foot
has ground contact (large area), the
pressure is significantly reduced despite
only slightly decreasing force induction.
Technology: There are several technol-
ogies used to measure pressure. They
differ in design and form and thus have
different areas of applications. They all
share the fact that the sensors employed
convert the applied force into an elec-
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trical signal which is then retransmitted to
the force based on a previous performed cal-
ibration.

Common technologies

Capacitive sensors by which two capaci- Sensor: Silizium-membrane Sensor embedded in

tor plates move closer together as a result with resistance-bridge hydrocell
of the applied force. The change in charge

causes a change in voltage (e.g. Novel, Mu- c
nich) (Fig. 2 a).

Resistive sensors where the contact area of

two conductive layers is altered by the force.

b Structure of the Parotec sensor: Piezoresistive pressure
sensors are embedded in a hydrocell where they measure
the fluid pressure (Fig. Paromed).

¢ The pressure transducer of the Fast Scan system con-
sists of resis - tive layers applied between two thin plastic
films. The geometric arrangement of the circuit paths defi- semiconduetive foil
nes the size and number of individual lattice-like elements

distributed over the film (Fig. Megascan).

d The pressure sensors in GeBioM System insole measu- spacer

rement system are all individually wired. (Fig. GeBioM). conductive fingers
e Inthe Medilogic system, the sensors are applied as printed cirenit
conductor lines on a flexible sole (Fig. Medilogic). board substrate
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3 Pressure measurement plate (GeBioM).

The change in resistance causes a volt-
age change (e.g. GeBioM, RS-scan, Me-
dilogic, Fast Scan/Tekscan) (Fig. 2 c to e).
Piezoelectric sensors where the force al-
ters the charge distribution in a crystal
lattice. The charge shift causes a change
in voltage (e.g. Paromed, Neubeuern)
(Fig. 2 b).

4 In-shoe measurement-system (GeBioM).

Parameters of the pressure distribu-
tion measurement

1) Maximum force: Describes the maxi-
mum vertical force measured by the sen-
sor over the entire roll-off process.

2) Contact surface: Describes the area
of all sensors that have provided data
during the rolling process

6 Demonstration of the pressure relief by a soft cushioning foot orthosis a) in a patient with
rheumatoid arthritis pressure distribution in a normal shoe b) pressure distribution with foot
orthosis (in shoe measurement by Novel). 145_154_Kap_22_Laufbandanalyse_engl_neu 13.04.16

09:30 Seite 151
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7 Change of the
footprint in diffe-
rent deformities:
a Normal foot,

b Splay foot

¢ Flat-splayfoot
(platform measure
by GeBioM).

5 Demonstration of the pressure relief by
diabetes- adapted bedding: a) regular shoe
b) with diabetes-adapted bedding

3) Contact time: Describes the duration
of ground contact.

4) Peak pressure: Describes the maxi-
mum pressure measured by the sensor
over the entire rolling process.

5) Force-time integral (pulse): Describes
the length of time the force is applied to
a particular area of the foot.

6) Gait line: Consists of the force appli-
cation point of the individual measure-
ments and provides information about
the stability of the foot and the tempo-
ral distribution of the roll-off process.

(Fig. 8).

Implementing the measuring proce-
dure

1) Measurements with measuring plat-
forms (Fig. 3): Measuring platforms
are used to determine the loading of
the foot during walking barefoot. They
should, if possible, be set into the
ground to ensure an even surface. Mea-
suring platforms can have a very high
resolution thanks to several thousand
Sensors.

2) Measurements using measuring soles
(Fig. 4): Measuring soles are used to car-
ry out measurements in the shoe. They
can be used independently of labora-
tories and make clinically relevant in-
vestigation possible. The effect of foot
orthoses, in particular, can be checked
and demonstrated easily using measur-
ing soles.

Areas of application
Pressure distribution measurements
are particularly suited for diagnostics
and therapy monitoring in diseases in-
volving the foot. These include, among

others:
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Diabetes mellitus

Checking for pressure load on the di-
abetic foot is important because high
pressure loads are a proven risk factor
for ulcerations that can lead to amputa-
tions. Some health insurance contracts
in Germany have mandated the use of
pressure distribution measurements to
check the pressure-relieving effect of di-
abetesadapted footbedding (Fig. 5).

Rheumatoid arthritis (RA)

Foot and toe deformities occur in over
90% of patients with rheumatoid arthri-
tis. As a result of the deterioration of
the foot function, extreme pressure load
points occur under the metatarsal heads.
The consequences are severe pain and
limited mobility. Here, the use of foot
ortheses to reduce the pressure can re-
lieve pain and improve mobility (Fig. 6).

Foot and toe deformities

Changes in the foot load due to foot and
toe deformities are reflected directly in
the pressure load on the individual ar-
eas of the foot. As well as an increase
in the pressure load in the forefoot ar-
ea in splayfoot and toe deformities,
severe pes planovalgus, splayfeet and
flatfoot deformities are associated with
an increase in the contact surface in the
medial metatarsus area (Fig. 7). On the
other hand, the contact surface of the
metatarsus is significantly reduced in
pes cavus deformity (Fig. 8).

Change of foot load in sport

The pressure distribution measurement
can recognize the foot load effectively
during and after sports activities such as
running. Nagel et al. examined the foot
load before and after a marathon in 200
runners and found that the load shifted
from the toes to the metatarsal heads,
which suggests loss of active toe func-
tion due to muscle fatigue (Fig. 9).

Pressure reduction:

Principles and measures

The reduction of foot load plays a crucial
role in treatments that rely on pedorth-
ics. The mean peak pressure is approx.

www.footandshoe.de

8 Screenshot of foot
pressure measurement
showing the maximum
pressure values in the
different areas of the
foot and the line of force
application points of the
individual frames (gait
line) (platform measure-
ment by GeBioM)

40 - 50 N/cm? in barefoot walking and
20 - 30 N/cm? in the shoe at medium
walking speed. In diabetes care, a re-
duction of at least 30% is required by
some health insurances. This is proven
by measuring the pressure distribution
without and with the orthotic device.

It is well known that high peak pres-
sure is not the singular problem in the
development of ulcerations. In fact, it
depends more on how high the pres-
sure and the exposure time is on the af-
fected area. This effect is determined by
the force-time integral or the momen-
tum. However, since the momentum de-
pends directly on body weight and gait
velocity, the influence on this parame-
ter is very limited. In addition, gait inse-
curities generally lead to lower walking
speeds and thus increase the duration of
force application. This is often the case
in patients with peripheral neuropathy.

9 Shift in foot load before (left) and after
(right) a marathon (Nagel et al. 2008) (platform
measuring, Novel).

SCIENCE

In treatments relying on pedorthics, it
is necessary to provide a good foot bed
and shoe modification in order to ef-
fectively reduce the peak pressure and
momentum. The diabetes-adapted foot
bedding can effectively reduce peak
pressure depending on the chosen mate-
rials; whereas the shoe modification, in
the form of a rocker, keeps the load time
for the vulnerable area as short as possi-
ble. The rocker should be supplemented
by a stiff sole to ensure its effectiveness.

Benefits of plantar pressure

distribution measurement

1) Allows assessment of orthotic foot-
wear.

2) In diagnostics, complements clinical
examination.

3) Helps establish the degree of func-
tional impairment.

4) Allows outcome evaluation after
completion of therapy (conservative/
surgical).

5) Monitors healing process and/or
disease progression. |

Adress for the authors:

Dr.Arne Nagel, Michael Moller
Méller Orthopddieschuhtechnik
Johann-Krane-Weg 40

48149 Miinster

This article is an excerpt from the book
“Pedorthics”, written and published bei
René Baumgartner, Michael Mdller, Hart-
mut Stinus.
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How do quantity, frequency and alignment
of sensors affect the results of plantar pres-
sure distribution measurement?

DIETER ROSENBAUM

Abstract

The results of pressure distribution measurements depend on multiple
factors. Pressure distribution platforms are usually limited to barefoot
measurements. The foot function is examined independently from the
shoe conditions. In contrast, in-shoe measurements with pressure sen-
sitive insoles are useful for lab-independent measurements in clinical
environments. Pressure measurement between the sole of the foot and
the shoe or insole provides information on the effect of shoe design or

treatment with foot orthotics.

However, individual sensor systems may have certain limitations.
When the sensors do not cover the complete sole of the foot local peak

pressure areas might not be detected.

Different sensor arrangements and different sensor sizes will lead
do different pressure values on the same foot. The values are thus sys-
tem-specific and cannot or only partly be compared between different

measurement systems.

W. Brand coined the statement

“Pressure is the critical quantity
that determines the harm done by the
force” meaning that not the forces act-
ing on the foot primarily cause an over-
load, but the pressure which is defined
as the force acting on a certain area.
Therefore, pressure distribution mea-
surements indicate how the foot is load-
ed during ground contact and in which
locations high, possibly even damag-
ing pressure values may occur and cause
pain. The measurements may provide an
objective evaluation of the foot func-
tion under dynamic loading conditions.
Therefore, plantar pressure distribution
measurements have been established in
the last years as clinically accepted pro-
cedures for the functional examination
of foot problems caused by diseases, in-
juries or deformities. Furthermore, they
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have developed into a diversely used re-
search tool for detailed examinations of
foot biomechanics.

A literature search, with a combina-
tion of respective keywords (Pedograph’
OR pedobarograph® OR “plantar pres-
sure” OR “foot pressure” OR baropodo”)
provided 2121 entries in the Medline da-
ta bank or 3768 entries in Scopus (as per
September 2016), reflecting the distribu-
tion and wide-ranging use of these ex-
amination methods. This development
started in the 70s, picked up speed be-
tween 1990 and 2000 and reached a fur-
ther boost in the last 10 years (figure 1).
Unfortunately this literature search also
shows a common problem: So far, there
has not been a uniform denomination
for the measuring method, so that rel-
evant articles will be found under dif-
ferent key words. In Germany the term

plantar pressure distribution measure-
ment is commonly used, whereas inter-
nationally the term pedobarography (or
pedography) has prevailed, but there are
also regionally specific terms such as ba-
ropodometry in Italy. A closer look at the
publication titles reveals a wide range of
applications that range from “classic”
clinical topics such as diabetic and rheu-
matoid foot problems as well as foot and
toe deformities (hallux valgus, pes pla-
novalgus, pes cavus, etc.) to treatments
with shoes and foot orthotics all the way
to sports-related issues.

Sensor arrangement
With the increasing application of pres-
sure distribution measurements as a re-
search method more measurement sys-
tems became available. Thus, a potential
user of a respective system should get
informed sufficiently beforehand, in or-
der to purchase a suitable device based
on his individual requirements. One
should be aware of some general differ-
ences that are due to using a pressure
distribution platform as opposed to an
in-shoe-system with measuring insoles.
Pressure distribution platforms are
usually used for measurements in a lab
situation, where they should be embed-
ded in the floor or in a walkway in or-
der to enable natural walking during the
measurements. The application is usu-
ally limited to barefoot measurements,
since pressure distribution patterns for
measurements with shoes are influenced
by the sole design of the shoes. That
means that the foot function is exam-
ined independently from the shoe condi-
tions. Usually only one footprint is taken
per measurement (unless the more re-
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cent, larger platforms are used, that can
record two to three ground contacts), so
that repeated measurements have to be
carried out subsequently in order to col-
lect the desired number of trials.

On the other hand, there are in-shoe
measurements with insoles that are al-
so suitable for lab-independent mea-
surements in the clinical environment
(examination room, therapy area, clin-
ic hallways) or even for field measure-
ments for example in case of sports ac-
tivities. They have the advantage that a
larger number of steps can be stored and
subsequently analyzed in one measure-
ment. Thus the measurement between
sole of the foot and the shoe or insole
provides information on the effect of
shoe design or modification or treat-
ment with insoles.

For in-shoe measurements it should
also be distinguished whether the com-
plete sole is used as an active measuring
surface or if individual sensors are used
to describe the loading characteristics.
In case of a sole measuring the entire
foot contact area, a complete descrip-
tion of the load characteristics is possi-
ble.

With individual sensors on the other
hand the sensors are arranged in a way
that the regions are evaluated where the
main loads are expected.

SCIENCE

2 Schematic depiction of a measuring sole with a complete sole measuring sur-
face (left) compared to a sole with individual sensors (example with 16 sensors). It
illustrates that not all anatomic regions can be completely depicted with individual
sensors. In extremely deformed feet this discrepancy possibly is even bigger, since
the sensors cannot sufficiently record the main loading areas, for example in case
of an extreme planovalgus foot or a club foot.

In case of a normal foot shape a more
or less comparable ground reaction force
can thus be evaluated or reconstructed
by summarizing the information from
the individual sensors. Therefore, the
values of individual sensors are added
resulting in a force curve that is simi-
lar to a double-peak curve of the vertical

Number of yearly entries in SCOPUS on the topic “plantar pressure distribution measurements”

1 The number of yearly entries in SCOPUS on the topic “plantar pressure distribution measure-
ments” has continuously risen in the last four decades and reached a peak in the year 2014 with

323 entries.

www.footandshoe.de

ground reaction force.

However, individual sensor systems
are limited in their relevance since in
case of extreme foot deformities high-
ly loaded foot regions may not or not
completely be represented (picture 2). In
case of diabetic feet local peak pressure
points might not be detected in case of
measuring soles with individual sensors
that do not cover the complete foot sole.
If the pressure peak is located between
the sensors, no pressure will be indicat-
ed at all, depending on the size of the
space between sensors. If the pressure
peak lies at the edge of the sensor, it can
only partly detect the pressure and thus
indicate a value that is too low. Especial-
ly regions at risk for ulceration could be
overlooked during measurements and
thus not sufficiently protected against
overloading with appropriate treatment.

Sensor and measuring frequency

Independent of the sensor arrangement
there are critical differences resulting
from the technical specifications of the
measurement systems such as overall
size, the active sensor area, the arrange-

29



SCIENCE

Effect of sensor frequency

3 The sensor frequency influences the depiction of the maximum pressure value: If a locally
limited pressure peak, for example beneath a metatarsal head (here symbolically depicted with
a black circle) bears down on a little sensor of 5x5 mm almost full-facedly, the actual pressure
value of 8 is depicted. In case of a double 4-fold sensor size, it is averaged over the pressure
values of the values of the 4 previously depicted sensors, reducing the pressure to 5. If you
further increase the sensor, the mean value is further reduced to 2, so to speak to a fourth of
the initial value, so that the actual effective pressure continues to be underestimated with
increasing sensor size and reduced spatial resolution.

ment and size of the individual sensors
as well as the sensitivity and the mea-
suring range.

The size of the sensor area determines
how difficult or how simple it is to record
the complete foot print without chang-
ing the approach. With smaller plat-
forms there is accordingly less margin of
error in case of larger feet, so that the
approach should be measured exactly.

Apart from the total size of the mea-
surement area an important aspect is
the size of the individual sensors or the
spatial resolution. In order to guarantee
a sufficiently detailed representation of
plantar pressure distribution beneath
the human foot, a sensor frequency of
4 sensors per cm2 is necessary (Davis et
al., 1996). This corresponds to a squared
sensor with a size of 5x5 mm. With larg-
er sensors there is a risk of underesti-
mating the actual pressure beneath an
anatomical structure . However, a high-
er resolution of 9 sensors per cm? did not
provide additional information even for
the smaller feet of children (Rosenbaum
& Lorei, 2003), so that the resolution
of 4 sensors per cm? appears sufficient.
In case of a lower sensor spatial resolu-
tion, i.e. larger sensors there is the prob-
lem with detecting lower pressure values
for local pressure peaks due to an averag-
ing across the sensor surface (picture 3).
Therefore, care should be taken when
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comparing pressure values that were re-
corded with different measurement sys-
tems. The values are system-specific and
cannot or can only partly be compared
between different measurement sys-
tems.

Furthermore, a lower sampling fre-
quency or scan rate can lead to an un-
derestimating of actual peak pressure
values. If the pressure only momentar-
ily reaches a peak value, the sensor has
to be scanned briefly in a correspond-
ing time interval, in order to detect this
pressure. During a longer measuring in-
terval it is also detected over a period of
time and thus a lower pressure value is
indicated. For the load changes occur-
ring during walking, sampling frequen-
cies of 50 Hz (50 samples per second)
should be sufficient, but during sports
like fast running or jumping and land-
ing this can be too slow to detect rapidly
changing loads.

This should help to understand that
also thresholds for avoiding damages
to the foot are system-specific and are
not generally valid for all measurement
systems. This has to be taken into con-
sideration mainly for the treatment of
feet with sensitivity disorders/neuropa-
thy such as Diabetes or the Charcot-Ma-
rie-Tooth disease, because of the unreli-
able feedback from patients. That is why
no absolute values have been defined as

targets for an effective treatment with
therapeutic shoes and/or orthotics of
diabetic feet, but a relative degree of
unloading is required according to The
German Diabetic Society which requires
a 30-per cent pressure reduction by
soft-cushioning and that shall be prov-
en with the help of pressure distribution
measurements.

Some advice for carrying

out measurements

Different methods have been proposed
for approaching the measurement plat-
form: The “full-gait” or the “mid-gait”
methods record ground contact at nor-
mal, constant gait speed for which an
approach of at least 4 — 5 steps is nec-
essary. Furthermore, after the measure-
ment some steps should be allowed in
order to avoid slowing down during the
measurements.

On the other hand, the “first-step”
method was described and recommend-
ed as a reliable method for patients with
pronounced pain or gait disorders in or-
der to obtain enough valid measure-
ments without overburdening them.

For this method the subject is standing
at a short distance in front of the mea-
surement platform, so that a complete
ground contact can be recorded with the
first step. Of course, such a roll-over pro-
cess cannot be compared to full-gait due
to the lower speed and the subject still
accelerating. Therefore, lower pressure
values were reported with the first-step
method (Morlock & Mittlmaier 1992).
In case of comparing repeated measure-
ments the same method should be used
in order to achieve comparable data.

As an alternative method, measure-
ments with the second or third step on
the sensor area are used and recom-
mended. Even though all methods are
described as valid (Bus et al. 2005), they
should not be considered comparable.
The second-step method has been rec-
ommended especially for the examina-
tion of diabetic patients, since it caused
the least number of repeated measure-
ments and thus minimized a burden for
this patient group (Bus et al. 2005).
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The aim is to obtain sufficient repeat-
ed measurements for further evaluation,
in order to consider the inherent vari-
ability of individual gait cycles and still
to get a realistic picture of plantar load-
ing patterns of an individual patient.
Usually five repeated measurements are
carried out, however a minimum of three
measurements have been recommended
before. With five measurements per ap-
pointment a good reliability could be
proven for the emed platform in a one-
week period (Gurney et al. 2008). How-
ever, the reliability values are not gener-
ally valid and transferable to other mea-
suring systems, instead they should be
considered as valid for the specific mea-
suring system and the described mea-
surement and evaluation protocol.

With  in-shoe-measurements the
number of repeated measurements plays
a lesser role, because during the mea-
surements in the shoe all steps are re-
corded during the measurement pro-
cess. So a sufficiently long measuring
distance (minimum 10 meters) provides
enough measurements during fluid
walking after a few initial steps and al-
lows for registering 5 to 10 steps. Fur-
thermore, it should be ensured that no
steps are recorded during the braking at
the end of the walking distance or when
turning around for the way back, since
these steps would not show comparable
loading characteristics.

The reliability of repeated measure-
ments supports the good applicability
of pedobarography in daily clinical prac-
tice, when patients often are examined
in repeated appointments (i.e. before
and after an intervention, a rehabilita-
tion program or surgery). This way, dif-
ferences between repeated assessments
can be interpreted as showing actual
clinical differences and are not caused by
lacking repeatability of measurements.

Finally it should be noted that the gait
speed should be considered during mea-
surements. Various examinations re-
vealed that the load pattern changes
with increasing speed with higher pres-
sure values in most regions, but also an
increased medial loading in the fore-
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foot can be detected (Rosenbaum et al.
1994). Even though the importance of
the speed of gait is generally acknowl-
edged, it does not need to be prescribed
or dictated by using a metronome, since
this might cause an unnatural gait pat-
tern.

However, the gait speed should be
kept constant during an appointment
which is usually easily achieved after
a “warm-up” phase and is sufficiently
controlled by measuring the approach
distance. Marked variations in the gait
speed during the measurements should
therefore be avoided. In repeated visits a
comparable gait speed can be aspired as
long as the current pain situation does
not contradict that aim.

Alternatively, changes in gait speed
could indicate that the patient’s situ-
ation has improved or gotten worse. If
measurements with different speeds are
compared, the potential pressure differ-
ences should be considered.

Summary and outlook
Pedobarography nowadays is a well-es-
tablished method and different mea-
surement systems are available with
technical solutions that can be selected
according to the specific research ques-
tions and interests. Thus, the applica-
tion of plantar pressure distribution
measurements is not limited to spe-
cialized centers, but they are increas-
ingly distributed in clinics and medical
practices that are focusing on the foot,
as well as in prosthetics and orthotics
or pedorthic companies. This way, addi-
tional functionally important informa-
tion is provided to many patients and
their practitioners exceeding the normal
clinical and radiographic data.

Yet, the interpretation of the results
still requires a certain amount of expe-
rience and expertise, in order to view
and filter the amount of information and
to draw the possible conclusions for in-
fluencing or changing the further treat-
ment strategy. The existing body of lit-
erature can help as a background, but
there seems to be no way around an in-
tensive and regular analysis of technical

SCIENCE

options and limitations. Future research
projects should help to identify, sub-
stantiate and validate the most informa-
tive analyses and parameters, in order to
help the less experienced user in select-
ing a suitable approach. [ |
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