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Work under the 
spell of Corona

Who would have thought a year ago that the Corona 

was followed by a second one in most countries. In the 
meantime, it has become a race in many places between 
vaccinating the population and the new, more contagi-
ous mutations of the virus.

This situation does not leave pedorthic footwear 
companies unaffected, as our survey of member count-
ries of the International Association of Orthopaedic 
Footwear Technicians (IVO) has shown.  Almost all of 
them complain of a sharp drop in customer frequen-
cy and loss of sales (page 6). Loans, the liquidation of 
reserves and government support are often necessary 
to continue operations and to ensure their long-term 
viability. 

Events in the industry are also being hit hard. Annu-
al meetings are postponed or held virtually (page 10). 
Even the ORTHOPÄDIE SCHUH TECHNIK trade show 

year together with the IVO congress, had to be post-
poned by a year (page 9). The situation was too un-
certain, especially for the international visitors, to be 
able to hold a truly international congress. The IVO 

-
ble to travel again next year and that the international 
community of pedorthists will be able to meet again in 
Cologne. Presentations on the congress topics Diabe-
tic Foot Syndrome and Biomechanics of the Foot or on 
any  other topic from science or practice can already be 
submitted now.

Even if Corona is the all-dominant topic at the mo-
ment: the vast majority of orthopaedic footwear com-
panies are open and treating patients. That‘s why this 
issue also includes articles that deal with practical to-

-

rials, a simple test is presented on how to determine 
material properties in terms of their suitability for cer-

shoes for patients with diabetic foot syndrome, alter-
natives to the conventional models are presented that 

wearer. 
In our science section, we present research on the ef-

fects of leg length discrepancies on the spine. In prac-
tice, it is often not easy to decide where the leg length 
discrepancy originates from and what effects therapy 
with length compensation has on the whole body (page 
22). The study and the application of the results to 
practice show how differentiated one should look at 
patients with this problem and which of the measures 
promise success in individual cases. 

Working under the spell of Corona is not easy. But 

-
-

riod of Corona restrictions is already behind us. So we 
can already cautiously look forward to the return of our 
freedoms. Until then: stay healthy!

Wolfgang Best
Chief editor
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Relief Dual® Plus
Off-loading shoe with 
high ankle support

New

www.darco-europe.com

PLUS EVEN MORE APPLICATIONS FOR 
POSTOPERATIVE MANAGEMENT AND WOUND 
TREATMENT

>  the Relief Dual® Plus easily accommodates bulky 
dressings

> for treatment of postoperative forefoot conditions, 
plantar wounds in the forefoot area and dorsal wounds 
at the heel

> relief and restriction of ankle movement thanks to the 
stiffening element (fully reinforced rigid shoe base)

> latest rear entry design due to maximal opening of the 
shoe

> innovative dual sole technology: abrasion-resistant,
light, shock-absorbing and anti-slip

> 64 % higher than the Relief Dual®
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Heavy economic impact
What unites all countries is the nega-
tive impact of the pandemic. All of them 
report that customer frequency in the 
stores has fallen, which has led to a drop 
in sales as a direct consequence. This 
also created liquidity bottlenecks in the 
companies. Another problem for the 
businesses was that employees were ab-
sent due to illness. In some cases how-
ever, problems in the supply chain also 

As a rule, companies in the vari-
ous countries responded to the drop in 
sales by introducing short-time work-
ing. However, it was not uncommon for 
employees to be laid off. In many cas-
es, bank loans also had to be taken out 
in order to continue operations, and the 
companies had to liquidate parts of their 

It is therefore not surprising that the 
impact of the Corona pandemic on com-
panies is estimated by most countries 
to be at least moderately severe. Some 
countries also assess the impact as se-
vere or even threatening to their exis-
tence. 

In the spring of 2020, governments in 
most IVO member countries respond-

ed to the rising infection numbers with a 
partial lockdown of public life. This usu-
ally affected retail - with the exception 
of stores for daily needs - , schools, uni-
versities, kindergartens, libraries, sports 
facilities, theaters and cinemas. 

Many of these countries repeated this 
at the end of last year, when infection 

second wave. At the time this article was 
written, many of these countries were 
still in lockdown with no end in sight 
yet. Countries that were not in lockdown 
during the pandemic include Japan and 
Switzerland. 

Despite the lockdown, pedorthic busi-
nesses were generally allowed to be 
open, albeit sometimes with restrictions 
that were also dependent on regional 
lockdowns or regional regulations. 

The Pedorthic Association of Austra-
lia states: “Lock downs were different 
from state to state, most severely af-
fected were Melbourne, Victoria, with 
two lock downs with a total duration of 

-

lied health including pedorthists al-

-
form critical care procedures. Addition-
ally a number of local lock downs in var-
ious states ranging from 5 - 21 days with 
allied health/ pedorthists allowed or not 
allowed to work.”

In Canada, there has been a problem 
with the status of pedorthists being as-
sessed differently from province to 
province, reports the Pedorthic Associa-

-
es of Canada, regulated health profes-

work. Varying provincial rules were an-
other challenge. Pedorthists were able to 
work in certain provinces while in others 
they were not.”

Similar experiences were made in Ger-

2020. Because pedorthics was not ex-
plicitly mentioned as an exception to 
the closures, some state authorities tried 

Only the intervention of the trade asso-
ciations was able to clarify the facts so 
that the businesses could stay open. 

The corona pandemic is having a serious impact on pedothics as well. This is shown by our survey 
among the member countries of the International Pedorthic Association (IVO). Many companies have 
had to accept a drop in sales and there are problems with equal opportunities compared to other 
health care professions in some countries.

Corona pandemic 
affects pedorthists worldwide
WOLFGANG BEST
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This may also be related to the fact 
that only a minor catch-up effect was 
felt in most countries. Only in Austra-
lia customers seem to have come into 
stores in large numbers after the lock-
down was lifted. The other countries 
therefore had to cope with a decline in 

year as a whole. 
In almost all countries, there was gov-

ernment support during this critical 
phase, albeit to varying degrees. Only in 
Japan and Portugal the companies seem 
to have been left entirely to their own 
devices. In most countries, there is par-
tial compensation for lost sales which 
does not have to be repaid. In France, 
there are additional subsidies if sales 
fall by more than 50 percent in a month. 

loans on favorable terms or interest-free 
loans, as well as tax reductions or de-
ferral of tax and social security contri-

butions. Another positive aspect is the 
availability of short-time allowances or 

who have unfortunately had to be laid 
off due to the economic situation. 

Recognition is missing
Although pedorthists usually work 
during the lockdown and - like doctors 
and nurses - have direct contact with 

-
sition in the vaccination order. Only in 
Switzerland are orthopedic shoemakers 
who work on patients given priority for 
vaccination, as are other employees in 
the health care professions. In France, 
this applies to pedorthists over 50 years 
of age. 

The unequal treatment of orthopaedic 
shoemakers compared to other health-
care professions is causing discontent 
and calls for recognition as a systemic 
profession.

“The pandemic has really put the 
spotlight on the need for government 
recognition, regulatory status and/or ti-
tle protection for pedorthists,” the PAC 
points out. Lack thereof, was a common 

ORTHOTIC – SUPPORT – ANTI-VARUS

SHOES

by
Newcollection 

www.mygeneration-schein.de

Germany since 1879

We   help

The Survey:
The associations from Australia, Austria, 
Belgium, Canada, France, Japan, Portu-
gal, Slovenia and Switzerland partic-
ipated in the survey. They answered 
the 14 questions of the questionnaire 
based on the experiences and feedback 
of their members which were summa-
rized in the article. In Germany, the jour-
nal Orthopädieschuhtechnik had made 
a survey in February 2021, in which 220 
orthopedic footwear companies partic-
ipated.  The results of this survey were 
used in the article.
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shoemakers, like the other health care 
professions, must be vaccinated prefer-
entially. 

Uncertain outlook for 2021

had a sometimes drastic economic im-
pact on orthopedic footwear companies. 
How this year will play out econom-

While some countries seem to have the 
pandemic well under control and have 
largely returned to a normal life, other 
countries are still struggling with high 
numbers of infections, some of which 
have resulted in extensions of lock-
downs or renewed lockdowns. 

Even though pedorthic businesses are 
allowed to be open, they are still affect-
ed by the overall restrictions. Due to the 
contact restrictions, many people do not 
see a physician, which is why fewer pre-
scriptions are issued. 

But it’s not just fewer prescriptions 
that businesses are worried about. Many 
also fear negative effects from the gen-
eral economic situation. While the sit-
uation still seems somewhat manage-
able for pedorthic companies, writes 
the Central Association for Orthope-
dic Footwear Technology from Austria, 
it is dramatic for the hospitality indus-
try, lodging companies, tour operators 
and event organizers. In Germany, many 
see stationary retail at its limit and fear 
for the attractiveness of their city if ma-
ny retailers close and, as a result, fewer 
people come to town. Some also expect 
that the consequences of the pandemic 
will still be felt, especially in the second 
half of the year, when the many expected 
corona-related bankruptcies will have a 
negative impact on all areas of econom-
ic life.

We will know in a few months how 
strong the impact of the pandemic will 
be in the individual countries and how 
the economy will be able to recover. We  

everywhere the race against the virus 
will be won by quick and numerous vac-
cinations and the known precautionary 
measures. !

system-relevant profession that is need-
ed to ensure patient care. Therefore, the 

-
-

vant and treated on an equal level with 
the other health care professions. So it 
is criticized in Germany that orthope-
dic shoemakers do not get the addition-
al expenditures by Corona, for example 
for hygiene, recompensed, in contrast to 
physicians, chiropdists and physiother-
apists. Also in the case of vaccinations, 

-
tain provinces. It also made clear the un-
equal treatment of similar professions 
operating in the same industry, such 
as chiropodists. Chiropodists are regu-
lated in some provinces based on skin, 
nail and wound care. This status allowed 
them to remain open and to also provide 
clinical assessment and provision of or-
thotics and footwear while pedorthists 
had to close. Similar preference was giv-
en based on the same rationale relat-
ed to access to the vaccine. In Germany, 
the Central Association of Pedorthics 

How do companies react to these effects?

What impact has the Corona crisis had or is 
having on pedorthic businesses in your country?

If which form is government support provided?

Our survey of IVO 
countries shows 
that the Corona 
epidemic is having 
a negative impact 
in almost all 
member countries. 
Customer frequency 
and sales are 
falling. Some of the 
businesses have to 
take out loans or 

reserves and need 
to rely on govern-
ment support.
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The organizer C. Maurer Fachmedi-
en and the German Zentralverband 

Orthopädieschuhtechnik (German Pe-
dorthic Association) as the conceptual 
sponsor of the event are thus reacting 
to the still tense and uncertain situation 
in the Corona pandemic. “Even though 
the German Chancellor has promised 
that all citizens will receive an offer of 
vaccination by September, we must as-
sume at this point in time that not all re-
strictions on contacts and especially on 
events will have been lifted by the fall of 
2021,” explains Carl Otto Maurer, Man-
aging Director of C. Maurer Fachmedien. 
Especially for large events such as trade 
fairs, there is a high probability that – 
also due to the experiences last fall and 
winter – strict distance and hygiene 
rules will still apply in the fall of 2021 to 
prevent the virus from spreading again. 
And it cannot be ruled out that, depend-
ing on the infection situation, events 
may not be possible at all, Carl Otto 
Maurer says. 

“The pandemic will still not be com-
pletely over by October,” explains 
Stephan Jehring, president of the Zen-
tralverband Orthopädieschuhtechnik. 
“With regard to the expected restric-

tions on major events, a trade fair this 
year does not make sense.” 

“A trade fair thrives on communication 
between all participants,” says Carl Otto 
Maurer. With a date in October 2021, one 
has to fear that by limiting the number 
of visitors allowed in the exhibition hall 
and on the exhibition stands, exactly this 
communication will be very limited, he 
says. Higher costs for exhibitors for hy-
giene and stand construction would very 

number of customer contacts.
IVO also supports the decision to 

postpone. “The IVO Congress is the 
world’s most important meeting place 
for the international community of pe-
dorthists,” explains Serge Mathis, IVO 
president. “But for this year we would 
have to fear that especially the inter-
national guests would not visit, because 
many people are very reluctant to trav-
el internationally or possibly even travel 
restrictions are still in place.” Therefore, 
he says, it would be better to postpone 
by a year when there are no more restric-
tions and all visitors, regardless of coun-
try, can travel to Cologne safely.

“We did not take the decision to post-
pone the trade fair lightly,” explains 

Carl Otto Maurer. In the end, however, 
he says, no alternative was seen. “With 
our decision to postpone the event to 
October 14 and 15, 2022, we will again 
be able to offer our exhibitors and visi-
tors optimal trade fair conditions.” Carl 

be no more restrictions until that time. 
Above all, international visitors would 
then again be able to come to the world’s 
largest trade fair for the orthopedic foot-
wear industry without any problems. 
This also means that the IVO Congress, 
which is organized by C. Maurer Fach-
medien and ZVOS as part of the event, 
will become a truly international meet-
ing place for all foot experts worldwide, 
Maurer adds. 

“Moving the event is the best solu-
tion,” emphasizes Stephan Jehring. “We 
are already looking forward to being able 
to meet again next year, informally and 
without restrictions.”

With the postponement, all registra-
tion dates for the congress and the trade 
fair will also change. The new dates will 
soon be available on the website of the 
event (www.OST-Messe.de).

ORTHOPÄDIE SCHUH TECHNIK - International Trade Fair and Congress and the associated 
Congress of the International Pedorthic Association  (IVO) will be postponed by one year to 
October 14 and 15, 2022. The originally planned date was October 22 and 23, 2021. 

IVO/OST-Congress postponed 

C. Maurer Fachmedien/C. Volk
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PAC Virtual Symposium: A Balanced and Pragmatic 
Approach to Pedorthics – April 16, 2021

This year, the symposium of the Pedor-
thic Association of Canada will be en-
tirely digital. On April 16, 2021, the Sym-
posium will welcome a curated program 
of expert speakers including keynote 
speaker Tom Michaud, DC. All presen-
tations will reference the symposium’s 
theme: A Balanced and Pragmatic Ap-
proach to Pedorthics.
The program:
Keynote: Overview of biomechanical 
measurements of the foot/ankle - Tom 
Michaud. 

Since graduating from Western States 
Chiropractic College in the early 80s, Dr. 
Tom Michaud has published numerous 
book chapters and dozens of articles on 
subjects ranging from biomechanics of 

-
mechanics of vertebral artery dissection.  

Lower limb long bone torsional issues 
affecting the foot and gait mechanics - 
Shawn Allen, Ivo Waerlop

Shawn Allen works with with a broad 
base of patients including Olympic, pro-
fessional, para-professional, collegiate 
and All-American athletes. Dr Ivo Waer-
lop is a graduate of the New York Chiro-
practic College and works with a broad 
base of patients including Olympic level, 
professional and paraprofessional run-
ning, skiing and cycling athletes. 

Mindsets and Biomechanics - Melissa 
Boswell, Bioengineering Ph.D. candidate

Melissa Boswell’s work bridges the 

computer science to improve accessibil-
ity and adherence to conservative inter-
ventions for knee osteoarthritis. 

Nerve Entrapments on Foot and Leg pain- 
Conor Collins, RMT

During his presentation Conor Collins 
will outline the pathophysiology of pe-
ripheral nerve injuries, as well as his as-
sessment process when managing a sus-
pected peripheral nerve condition. 

risk reduction, balance and pain control 
- David Behm, PhD

The stretch-induced ROM has been 
postulated to improve performance by 
permitting more expansive movements 
in actions that necessitate an augment-
ed ROM.

More information: https://pheedloop.
com/pacsymposium2021/site/home/

The French Association of Pedorthists 
(FFPO) has postponed their “Journées 
de l’Appareillage du Pied” (Foot Fitting 
Days), originally scheduled for May, un-
til December 9 and 10, 2021.
The postponement is due to the current 
situation triggered by the Corona pan-
demic, the FFPO writes on the Congress 
website. “Two years after the great suc-

FFPO: Journées de l’Appareillage du Pied postponed – Dec. 9–10, 2021

cess of our congress in Toulouse and at 
the end of a year 2020 marked by an un-
precedented health crisis, we are making 
every effort to organize a new Congress 
in Clermont-Ferrand. We all need to get 
together, communicate, exchange and 
meet in order to advance pedorthics.”
The following key topics have been se-
lected for the congress:

• Ankle osteoarthritis in all its states
• Active fall prevention
•  The training of pedorthists: towards 

academization and throughout life
•  Free communications (oral and 

posters)
More information: https://jap-2021.
eventmaker.io/

In 2020, OT World, the world’s largest 
prosthetics and orthotics event, was 
also affected by the Corona pandem-
ic. Originally planned for May 2020, it 
was postponed to the end of October in 
the hope of being able to hold the trade 
fair and congress regularly at that time. 

OTWorld – May 10–13, 2022

However, due to the infection situation, 
the organizers decided to forgo the face-
to-face event and hold the congress and 
trade fair as a virtual event. 
Next year, however, there will be a reg-
ular event in Leipzig again. The date 
is 10 to 13 May 2022. Information on 

the trade fair and congress will be an-
nounced on the website (www.ot-world.
com). OTWorld has set itself the task of 
bringing together experts from all over 
the world and offering an innovation 
and dialogue platform that offers space 
for timely professional exchange. 

10_Events_Be.indd   10 23.03.21   08:44
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so supply companies, insurance com-
panies, specialists, engineers and so 
on. The last part of a day can then be a 
meeting, for example, to further advance 
our company.

What I like about my job ...
is solving a walking or mobility prob-
lem for a customer who wants an active 
life and needs to be mobile to do so, re-
lying on our expertise and solutions. I 
also enjoy developing solutions in work 
processes or in the role of a consultant 
helping others to solve their problems in 
the company. 

It is very important for me to make 
people happy with my work. I am also 
interested in preserving the knowledge 
and skills acquired over many years - our 
craftsmanship - and in shaping the tran-
sition of these skills into new processes 
and technologies. For example, when we 
use modern technologies, we must nev-
er forget the quality from the past. We 
must research and retain everything and 
never lose sight of the best solution that 
can be found to a problem. 

For me pedorthics is ...
a way of live, a way of making people 
happy.

I wish that pedorthics ...
is coming together with all the profes-
sions and all the people involved in 

- and all of us working together as equals 
-

vanced and best solution for a patient.

Job history
I started to work as a student in 1972, 
in the company of my father, which he 
founded  in 1953. I graduated in 1980 as 
an orthopedic shoemaker. In 1990 I be-
came the managing director of our com-
pany, Schiedon Orthopedisch Schoen-
techniek. Over the years we have grown 
into a company with 12 employees with 

-
ea, orthopedic footwear is delivered to 
patients, made based on a patient as-

measurements and custom-made shoe 
designs. All work related to patent as-
sessment and measuring is carried out 
by our own staff. We also deliver and 
modify MCO (Modulair Concept Ortho-
pedics) shoes. 

The second area is our shoe shop. An 
important aspect for us is that all brands 
of shoes that we carry can be adapted to 

the store we also sell sports shoes and 
safety shoes. Customers receive advice 

needs of their feet. If necessary, we also 
advise them on how to solve their foot 
problems or problems with walking. The 
third part of the company produces cus-
tomized solutions , such as the produc-
tion of individual foot orthotics and the 
adaptation of ready-made shoes, for ex-

outsole. The fourth area specializes in 

customer examination. An important 
part in this process is the in-house certi-

we check the shoes and deliver them to 

Personally, I was also a member of 
the board of N.V.O.S., the Dutch Asso-
ciation of Orthopaedic Shoemakers. I 
have been a guest lecturer in education 
at various vocational schools, national-
ly and internationally, such as the Dutch 

-
-
-

ny, we are also a member of the project, 
Smart Scan and Shoe Times of the Dutch 

-
ty. Currently, I am involved in a research 
work on safety shoes. The main research 
question to be answered is: “What is the 
impact of safety shoes on work ability 

each other?”

I came to pedorthics because ...
I was interested in translating the de-
scription of a - disturbed - gait pattern 

process to solve problems in the human 
gait. Solving these problems with foot 
orthotics, orthoses and shoes is still my 
passion today.

This is a typical day in 
my professional life
Every day is a special day. For me, as the 
head of the company, there is no real 
routine. Therefore, a typical day is that 
I am always communicating with very 
different people in order to provide the 
best service for the customers with our 
company. This includes my employees 
and the customers, of course, but al-

Name: Ron Schiedon   
Marital status:   Married   
Date of birth:   20 June 1956   
Profession:   Orthopedic Shoemaker/Pedorthics  
Place of residence:  Amstelveen, The Netherlands 
Company and position:  Schiedon Orthopedisch Schoentechniek 
Place of work:   In the city Amstelveen and in a circle of  
   40 kilometers 

Talking with ...

11_Talking with Ron Schiedon_be.indd   11 23.03.21   08:45



12 foot & shoe  01|2021

P E D O R T H I C S  I N T E R N AT I O N A L

tient care. That’s why he makes a point 
of always trying to bring teams of doc-
tors and craftsmen to the courses. The 
doctors have to learn how the assistive 
devices work and for which indications 
they can be prescribed. And the crafts-
men should learn in the courses how 
they can implement the requirements 
with the means available to them.

Paying attention to local conditions is 
a key point for Postema. The people in 
Asia have different habits that must be 
taken into account when teaching, for 
instance many Asians walk on slippers 
and do not want Pedorthic footwear. Al-
so many of them cannot afford Pedor-
thic footwear. It is also not possible to 
simply transfer the standards and prin-
ciples of care from Europe to other re-
gions of the world. Cultural differences 
as well as technical possibilities and the 

In his professional career, Klaas Poste-
ma has worked with the whole body as 

a rehabilitation physician and as a re-
-

habilitation. Most recently, he worked 
as rehabilitation physician at the Reha-
bilitation Center of the University Med-
ical Center Groningen and as profes-
sor of rehabilitation at the University of 
Groningen. However, his close relation-
ship with the foot and his passion for or-
thopedic footwear go back to his student 
days. As a student of rehabilitation med-
icine medicine at the Free University in 
Amsterdam, he met the dutch orthope-
dic shoemaker Jan Toornend. “He taught 
me everything about pedorthics,” Poste-
ma says,” especially the passion with 
which to pursue this profession.” And 
so, throughout his career, he has not on-

-
thics in his work and taught at various 
universities. He has also been repeatedly 
involved in research projects on ortho-
pedic shoe technology. 

This work also resulted in 1992 in a 
textbook about orthopaedic shoe prac-
tise - albeit in the language of his home 
country, the Netherlands. However, his 
wish was always to make a textbook in 
English to make the knowledge accessi-
ble to as many people as possible. 

Textbook is the basis 
of the foundation
When he set about making this book a 
few years ago, he invited other special-
ists - Karl-Heinz Schott, Dennis Janisse 
and Clemens Rommers - to act as edi-
tors so that the subject could be covered 

comprehensively. In the end, 54 differ-
ent authors from 7 countries with very 
different contributions were involved in 
the book “Pedorthic Footwear - Assess-
ment and treatment”. 

The completion of the book was al-
so the foundation stone for the Berjalan 
Foundation. Klaas Postema was able to 
convince all the authors to waive their 
author’s fee in order to contribute the 
entire proceeds from the book sales to 
the foundation.

As a guest lecturer or speaker, Klaas 
Postema has visited many countries 
to share the results of his research and 
his practical experience. For the past 18 
years, he has also been a regular guest 
in Indonesia and other Asian countries. 

-
habilitation physician  who was trained 
at the clinic in Groningen. Invitations to 
the universities of Surabaya, Kuala Lum-
pur, Chiang Mai and Bangkok followed. 
He fell in love with the Asian culture, 
Postema freely admits. That’s why it has 
long been more than just a job for him to 
pass on his knowledge in courses there. 

Every year he spends a week at the 
Department of Rehabilitation Medicine 
of the Airlangga University in Suraba-
ya teaching doctors, pedorthists, stu-
dents, physiotherapists and prosthesists 
and orthotists. The universities and clin-
ics are important partners in organizing 
the courses, says Klaas Postema. The 
courses themselves, however, are any-
thing but academic, he emphasizes. For 
him, it is always important in his cours-
es to impart knowledge and skills that 
can also be implemented in practical pa-

In many countries, there are currently no or only a few training opportunities in pedorthics. 
The Berjalan Foundation wants to change that, focusing its support on Indonesia and the 

Berjalan Foundation:
supporting education in pedorthics
WOLFGANG BEST

Klaas Postema during a lecture at the IVO-
Congress 2018 in Toronto, where the textbook 

Photo: PAC
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availability of materials  must be taken 
into account. As a result, he says, it is of-
ten not possible to achieve the standard 
of care for assistive devices that is com-
mon in his country. “But,” Postema adds, 
“if we achieve 80 percent, that’s still bet-
ter than 100 percent nothing.” 

In his courses, Postema has also re-
versed the usual sequence - from theory 
to practice. He always has material with 
him to try out, and has his participants 

provides the theory to go with them. In 
this way, he says, interest in the theory 
is greater and it can also be better linked 
to practice. 

Training opportunities are lacking
Despite the many years of teaching and 
numerous courses, there is still a lot of 
work to be done in Asian countries to 
build up pedorthics. To date, there are 
only a few businesses that specialize in 
the care of foot problems, and there are 

-
ties. Often this work, if it is offered at all, 
is provided by P&O companies. 

Klaas Postema wants to bring knowl-
edge with his foundation, which was es-
tablished in 2018, when the textbook 
was published. After the book was pre-
sented at the 2018 IVO Congress in To-
ronto, Canada, sales got off to a good 
start, so that the foundation currently 

production costs - to support continu-
ing education. This is also made possi-
ble by the fact that the costs of adminis-
tering the foundation are minimal. Klaas 
Postema, who has been retired for sever-
al years but continues to work part-time 
as a lecturer, runs the foundation’s busi-
ness on a voluntary basis. 

“We want to spread knowledge,” Klaas 
Postema sums up the main task of the 
foundation. The foundation therefore 
wants to provide funds so that continu-
ing education courses can be held local-
ly. But the initiative must come from the 
countries themselves, Postema under-
lines. And the courses must be interdis-
ciplinary. (For more on the criteria for 
funding, see info box).

Even though he is the director of the 
foundation, he does not decide on the 
approval of applications, Postema em-
phasizes. For that, he says, there is a 
foundation board whose members come 
from the Netherlands and Indonesia. 

Postema explains. “But the foundation’s 
charter could be changed to support 
continuing education in other regions of 
the world.” 

Unfortunately, the foundation’s fund-
ing activities were slowed by the Corona 
pandemic. An interdisciplinary course 
planned for 2020 in Surabaya, Indone-
sia, on the prescription and fabrication 
of individual Ankle Foot Orthoses (AFO)
unfortunately had to be canceled. It is 
to be made up this year if possible. Sales 
of the book have also suffered as a re-
sult of the pandemic.  This is because 
Klaas Postema was also unable to give 
courses where he had been able to pro-
mote the book in the past. In addition, 
the high shipping costs for the books are 
a major problem. According to Poste-

since the book is offered at a lower price 
to low-income countries. 

However, with the help of a donation 
from two orthopedic footwear compa-
nies in the Netherlands, a copy of the 
textbook could be provided to the nearly 

40 graduates of the orthopedic footwear 
course in Hanoi (see foot&shoe 1/2017). 

Klaas Postema hopes that the pan-
demic situation will soon allow cours-
es to be offered again and that speak-
ers from Europe or other countries will 
be able to travel again to spread knowl-
edge about foot care for the Foundation. 
And, of course, he would appreciate do-
nations to support the foundation. The 
sale of the book does not have to remain 
the only source of funds for the founda-
tion, he says.  !

The sale of the book „Pedorthic Footwear“ 

The Berjalan Foundation

The Berjalan Foundation – the Indone-
sian word for “walking” – supports con-
tinuing education courses that expand 
knowledge about foot, gait and move-
ment disorders and treatment with or-
thotics and orthopedic footwear in Asia/

foundation purpose, the foundation can 
cover travel expenses and on-site ac-
comodation costs for instructors during 

course offered should be achievable for 
the participants and should also be able 

-
gram should have a strong interdisciplin-
ary character with theoretical and practi-

detailed and explain how the goal of sus-
tainable training for the participants and 
an application of what has been learned 

Those interested in a grant can obtain 
further information on the Foundation’s 

-

12_13_Berjalan.indd   13 23.03.21   08:32
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which are not primarily designed for 
supporting and bedding, but are in-
tended to provide an advantage for 
movement. Thus, the materials do not 
serve a pathology-related reduction of 
symptoms, but are intended to optimize 
our performance in various requirement 

with foot orthotics. 
Functional materials can be found at 

most manufacturers as stock materi-
als in the product groups shoes or foot 
orthotics. However, not only the ready-
made range is being more and more op-
timized, but also the individual appli-
cation possibilities are increasing. Pe-
dorthists and Prosthestist and Orthoti-
tists are now in a position to incorporate 
functional materials, which they can 
usually also obtain in sheet form, indi-
vidually into their handcrafted products 
and custom products.

Test of functional materials
In order to better understand the poten-
tial applications of the new functional 
materials, the Schein Group, Remscheid, 

It is the pursuit of perfection that con-
stantly drives us to develop new tech-

niques and groundbreaking achieve-
ments. While in the 19th century the 
invention of the simple sewing ma-
chine was considered an achieve-
ment in the fashion world, today mod-
ern clothing is more commonly under-
stood as func tional clothing woven in 

centuries, fur shoes and leather slip-
pers have been replaced by high-tech 
sports and hiking shoes. This urge for 
perfection is apparently in our genet-

-
plained by the desire for superior ity, 
for „being better“. Therefore, we are 
always looking for new supports and 
tools to improve a movement or action. 

Cyclic and acyclic movement
Especially the analysis of movement and 
the understanding of problems has come 
to the attention in the last decades. In 
movement analysis, we are trying to 
better  understand the challenges our 
bodies face in order to be able to com-

in the particular movement or sport. For 

to catch his body weight again and again 
and convert it into a forward thrust. If 

-
ing for the individual joints (ankle, knee, 
hip, etc.) during performance, we can 
better adapt our technologies to the re-
quirements. On the other hand, the sit-
uation is different for movements with 

look at the force curve in jogging (Fig. 

1), the runner must quickly convert the 
force acting on the ground back into a 
push-off reactively. If we are able to sup-
port the push-off via a shock-absorbing 
and rebounding surface, we increase the 
athlete‘s reactive force and ultimately 
optimize his or her performance. 

Movements that are not cyclical but 
acyclical can also be individually sup-
ported. The deceleration step in tennis, 

-
formance from our body, because our 
body weight must be decelerated many 
times over in this short phase and can 
also use any support here. In this case, 
the surface must not simply bounce the 
force back generally, since many joints 
are still in the deceleration phase of the 
movement and are therefore bent too 
much. Here, the surface should absorb 
the ground forces that occur in order to 
support the deceleration process.

Functional materials
In order to meet the different require-
ments, several manufacturers have de-
veloped various functional materials, 

Materials are usually selected in orthopedic shoe technology according to their degree of 
hardness, measured by Shore hardnesses. The test presented in this article makes it possible 
to assess the properties of materials with regard to their function in practical treatment.

Use of modern materials 
to support motion
STEPHEN HOFFMANN

1 Force curve during jogging (measured with Scheinworks FDMa software).  All Fig.: Schein

left
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Germany, tested its three functional 
materials in a bit more detail to create a 
better transfer and easier understanding 
of what the materials mean for kinetic 
motion. The key question: „How do the 
different functional materials perform 
in their shock absorption when a centric 
force is applied?“ 

The three functional materials test-
ed were p² rebound, p² absorb and Mul-
tiform hybrid, each of which can be 
found as the main component mate-
rial in Novaped performance foot or-
thotic blanks. The functional materials 
are made of polyurethane and yielded 
the following values in the Shore A mea-
surement: p² rebound 14 Shore A, p² ab-
sorb 25 Shore A and Multiform hybrid 21 
Shore A.  

For the test, a 0.75 kg steel ball was 
dropped from a height of 80 cm onto 8 
mm thick material plates. To ensure a 
constant drop height and launch accel-

with a special clamp so that the ball test 
allowed reliable comparison of the ma-
terials. Measurements were taken with 
a pressure measuring plate from Schein 
located under the materials. The time 

contact was chosen as the comparative 
value of the different measurements. 
From the time differences of the differ-

-
nally be drawn about the bounce height 
and impact absorption capabilities.

Result 1st test
The p² absorb had the greatest deceler-

contact, the ball was strongly deceler-
ated in its jump height and had its sec-
ond contact already after 0.367 seconds. 
Even in the second ground contact, the 
acting forces could be „swallowed“ by 
the material, so that the time interval 
between the second and third contact 
was only 0.05 seconds. The p² absorb 
did not transfer the forces acting on the 
ground back to the ball due to a low or 
slowed recovery ability. As a result, the 
forces were simply slowed down and not 

Result of 2nd test
The Multiform hybrid was tested as the 
second functional material. The time 

ground contact in the test was 0.55 sec-
onds, and only 0.167 seconds later the 
third ground contact occurred. The test-

phase than the p² absorb. It can be con-
cluded from this that the Multiform hy-
brid has a faster recovery capability and 
thus also decelerates the body, but re-
bounds more powerfully (Fig. 2, center)

Result 3rd test
The last material in the test to be 
checked was the p² rebound. In this test, 
a time interval of 0.883 seconds could be 

ground contact. Even the second and 
third interval were still 0.7 seconds and 
0.2 seconds. From these values, the lon-

jump height of all three functional ma-
terials could be proven and could also be 
clearly shown in the synchronized vid-

eos. Thus, the p² rebound was character-
ized by a fast or strong recovery ability, 
so that the forces were decelerated but 
also strongly rebounded (Fig.2, right). 

In the interpretation of the measure-
ment results, the ratio of the recovery 
and damping capability in the absorp-
tion of the forces plays a decisive role, 

2

of the ball after initial con-

tact with the ground on the 

different materials.
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If we shift the restoration approach to 
the movement requirements, the appli-
cation possibilities are diverse, because 
a combination of different functional 
materials in a treatment is also possible. 
The various treatment options all have 

-
tient‘s movement and increase perfor-
mance. Even if the functional materials 
only provide a small part in the area of 
performance optimization due to their 
low strength, they can still make a dif-
ference.

Author:

B.Sc. Stephen Hoffmann

Product Management

Schein Orthopädie Service

Hildegardstr. 5

42897 Remscheid

Germany

tions. This can be optimally used in cy-
clic and endurance sports, because the 
material supports the body in its move-
ment and its propulsion due to the high 
energy recovery. Therefore, such mate-

to improve endurance when jogging. 
Other functional materials, such as Mul-
tiform hybrid, with their damping prop-
erties, but also slightly springy effects, 
can be used for gentler cyclical move-
ments, such as hiking. 

on their individual properties is thus in 
contrast to the previously mentioned 
Shore hardnesses and shows that a clas-

materials into our classic Shore hard-

Instead, the focus should be on a func-
tion-based grouping of the materials. 

ball, rounded to one millisecond, does 
not differ.

Supporting movement with 
functional material
What does this mean for our work and 
everyday life? A strongly decelerating 
functional material, which does not 
bounce the forces back onto the body, is 
optimal to use for fast, complete decel-
eration of movements. Thus, a tennis or 
badminton player is able to brake his de-
celeration step faster and with less en-
ergy after a run to the sidelines. In this 
way, he can regain his starting position 
more quickly, which can ultimately im-
prove his overall game. 

rebound, offers many possible applica-

Material

Feature shock absorbing soft, cushioning bouncy, energy-returning

Range of 
application

controlled fast decelera-
ting movements

-
ning during landing

energy return during 
cyclic movements

Possible 
application

dynamic, changing 
activities such as tennis 
or badminton

comofortable everyday 
activities such as hiking 
or walking

endurance, athletic 
activities such as 
running

Table 1 Properties of the functional 
materials.

www.OST-Messe.de/call-for-abstracts

ORTHOPÄDIE SCHUH TECHNIK 2022 – Call for Abstracts/Presentations

On 14nd and 15rd October 2022, Cologne will become the worldwide centre for pedorthists. For the first time, the 
trade fair and congress ORTHOPÄDIE SCHUH TECHNIK will be held together with the congress of the International 
Association of Pedorthists (IVO).

Pedorthists, physicians, scientists and related professions are invited to present their experiences and findings on the 
treatment of the foot and orthopedic appliances for the foot. Experiences and case reports from the practice are just as 
welcome as new findings from medicine and science or reports on new therapeutic approaches.

The speakers will have the opportunity to present and discuss their topic in front of an international audience. Lectures 
can be given in German, English and French. Besides lectures, it is also possible to submit poster presentations.

The organisers are pleased to receive submissions on the main topics of the congress. These are 2022 the diabetic foot 
and the biomechanics of the foot. However, this is not a condition.

Presentations must be submitted by 28 February 2022. The announcement of accepted papers will be on May 3, 2022. 
Speakers whose paper or poster is accepted will receive a free congress ticket.
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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.
1 a – 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). 
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Fig. 12 Scanning a positive shoe last (manufacturer: Spenle).

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. It is 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. 

B 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. 

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 is 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. 13 Scanning the foot in the foot foam.

Fig. 14 Scanning the corrected foot foam.

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. 11 Scanner (manufacturer: Gebiom).

Foot Disorders – Foot Orthoses – Footwear

English edition of the standard German textbook
320 pages, more than 1000 figures, hardcover
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tilting of the pelvis in the frontal plane 
to the side of the shorter leg (Aiona, Do 
et al. 2015). This tilting occurs passively, 
as a logical consequence of gravity, and 

effect (Schmid, Schweizer et al. 2013, 
Bangerter, Romkes et al. 2019).

To compensate for a leg length dis
crepancy, i.e., to prevent excessive tilt
ing of the pelvis (and thus a slump in the 
body‘s center of gravity) and to enable 
economical walking with as little energy 
consumption as possible, patients with 
leg length differences apply various ac
tive compensations in the lower extrem
ities (Kaufman, Miller et al. 1996).

These aim either to functional
ly lengthen the shorter leg during the 

ion in the ankle, extension in the knee), 
or conversely, to functionally shorten 

Miller et al. 1996, Song, Halliday et al. 
1997, Aiona, Do et al. 2015, Resende, 
Kirkwood et al. 2016).

Leg length discrepancies and 
musculoskeletal complaints
In recent years, leg length discre pancies 
have been associated with various mus
culoskeletal pathologies. Among others, 

Lower Extremity
Leg length discrepancies are common 
(Gurney 2002). A 2005 review showed 
that up to 90% of the population has 
structural leg length discrepancies 
(Knutson 2005). Although these differ
ences are often only a few millimeters 
and seem to have little clinical relevance 
(Knutson 2005), one in a thousand peo
ple is thought to suffer from a leg length 
discrepancy of more than two centi
meters (Guichet, Spivak et al. 1991).

Structural or functional leg length 
 discrepancies
A differentiation between functional 
and structural leg length discrepancy 
is of central importance for the choice 
of therapy and for the assessment of 
the prognosis (Hasler 2000). While a 
functional leg length discrepancy is 
caused by the malalignment of joints or 
contractures of soft tissues, structural 
discrepancy is caused by bony length 

discrepancies in the lower extremity 
(Hasler 2000, Gurney 2002).

viations is essential for the choice of 

apy (Schmid, Schweizer et al. 2013).
Basically, gait deviations can be divided 
into primary and secondary deviations 
(Schmid, Schweizer et al. 2013). In this 

rectly due to the underlying pathology. 
As a result of these primary deviations, 
secondary deviations arise that either 
result passively, as a physical conse

fects) or are due to active compensations 

compensate for the existing deviations.
For the therapy, primary deviations 
should be corrected directly, whereas 
secondary deviations may disappear 
spontaneously once the primary pathol
ogy has been addressed (Schmid, Sch
weizer et al. 2013).

Gait deviations in leg length 
discrepancies
Structural leg length discrepancies are 
known to alter human gait (Gurney 
2002). The most common deviation is the 
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it has been investigated whether there 
is an association between leg length 
discrepancies and back pain (Kend
all, Bird et al. 2014), disc herniation 
(Balik, Kanat et al. 2016), or osteoar
thritis of the lumbar spine, hip, and 
knee (Murray and Azari 2015). Howev

preted cautiously as they do not provide 
evidence of causality (Gurney 2002).

Part 2: Lower extremity case study
The following section will present the 
clinical considerations in the therapy of 
a patient with a leg length discrepancy 
of three centimeters. The patient was re
ferred to the gait laboratory for the clar

and the assessment of existing com
pensatory mechanisms. Here, a detailed 
clinical examination was supplemented 
by instrumented gait analysis, i.e., use of 

as well as force plates and the measure
ment of the muscle activity (electromy
ography).

In response to the primary pathol
ogy (left leg 3 cm shorter), the patient 
showed a tilting of the pelvis to the 
shorter side when standing upright (Fig
ure 1). Interestingly, this gait devia
tion could no longer be observed during 
walking, suggesting that the patient 
used compensations to minimize the 
pelvic tilt during walking.

To identify the compensations used, 
the joint angles and moments as well 
as muscle activities (electromyogra
phy) of the two sides were compared.
It was found that the patient used in

upper ankle joint on the longer side as 
active compensations during the stance 
phase (Figure 2). The increased plantar 

nied by increased and prolonged muscle 

This active compensation enabled 
the patient to functionally lengthen his 
shorter leg, thereby keeping the pelvis 
relatively straight during walking. Tak
ing into account the results obtained 

1
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2
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Schmid, Bruhin et al. 2017) (Figure 
4). Then, all were asked to walk bare

normal pace.
Subsequently, the leg length differ

ence was corrected in the patients with 
the help of an orthopedic shoe raise and 
a second gait measurement was taken. 
The extent of correction was individ
ually adjusted with the goal of keeping 
the difference between the two legs less 
than 1% of the patient‘s height.

As primary outcomes the angles of the 
pelvis, lumbar, thoracolumbar, and tho
racic spine in the frontal, sagittal, and 

Through the use of a special statistical 
procedure (Pataky 2012), differences be
tween the respective groups were exam
ined over an entire gait cycle.

Results
It was found that patients with leg 

ly (p<0.05) and clinically relevant (>5°) 

to the side of the longer leg during gait 
than the control group (Figure 5, top 
left). This compensation occurred es
pecially during the „initial/early stance 
phase“ as well as during the „terminal 
swing phase“ of the gait cycle. In addi
tion, a tilting of the pelvis to the side of 
the shorter leg was observed throughout 
the gait cycle (Figure 6, bottom left).

By compensating for the leg length 
difference by means of a shoe raise, 
these gait deviations were immediate
ly considerably reduced and limited to 
a smaller area in the gait cycle (Figure 
5, right).

Discussion
The purpose of this research was to in
vestigate spinal kinematics in patients 
with structural leg length discrepancies 
and evaluate the immediate effect of an 
orthopedic shoe elevation.

In response to the leg length discrep
ancy, patients showed increased lateral 

ger side. This active compensation was 

true leg length discrepancies during gait 

a leg length correction has, a research 
project was conducted at the Bern Uni
versity of Applied Sciences (BFH) and 
the University Children‘s Hospital of 
Basel (UKBB) (Bangerter, Romkes et al. 
2019).

Procedure
Ten adolescents with structural leg 
length discrepancies and 14 healthy 
controls of the same age were recruited. 
Patients had to be between 10 and 18 
years old, have a leg length difference of 
at least 2 cm, and be able to walk 50 me
ters without an assistive device.

Patients were excluded from partici
pation if their leg length difference was 
due to neurological etiology, if they had 
structural deformities of the spine, if 
they were severely overweight, or if they 
were limited in their ability to walk for 
other reasons. Leg lengths were quan

knees extended, using a measuring tape 

olus medialis) (Sabharwal and Kumar 
2008, Jamaluddin, Sulaiman et al. 2011).

In order to be able to reliably col
lect the movements of the joints, espe
cially of the spine, during walking, the 
participants were equipped with a spe
cial marker set (List, Gulay et al. 2013, 

and the fact that the patient did not re
port any pain, or rather to avoid over
correction with possible negative conse
quences, it was decided not to treat the 
leg length discrepancy at this time.

Part 3: Presentation of the study 
with focus on the spine
Leg length discrepancies and spinal 

There has been a lack of studies in the 
literature that have examined the effect 
of a structural leg length discrepancy on 
the kinematics of the spine during walk
ing. Although leg length discrepancies 
have been previously associated with 
lumbar back pain (Kendall, Bird et al. 
2014) and disc herniation (Balik, Kanat 
et al. 2016), it remained unclear what 
happens biomechanically in the spine of 
patients with structural leg length dis
crepancies.

Kakushima, Miyamoto et al. (2003) 

duced leg length difference of 3 cm on 
spinal kinematics during walking. The 

sation of the spine in the frontal plane, 
similar to scoliosis (Kakushima, Miya
moto et al. 2003).

Research project
To investigate what happens biome
chanically in the spine of patients with 

4
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of the lumbar spine to the longer side, 
and a shift of the pelvis toward the lon
ger side. All deviations were immediate
ly and considerably affected by the use 
of a correction.

the pelvis decreased. Active compensa
tions in the lumbar spine were less nec
essary and could also be reduced by the 
correction.

Summary of the study
In summary, patients with a leg length 
discrepancy showed increased pelvic tilt 

also reported by Kakushima, Miyamoto 
et al. (2003) and serves to compensate 
for the tilting of the pelvis in the fron
tal plane.

Compared to the study by Kakushima, 

ion in the thoracic spine was observed 
in this study as a countercompensation 
of the lumbar deviation. The patients in 
this study showed lateral shifting of the 
pelvis toward the longer leg to shift the 
body‘s center of gravity to allow weight 
bearing.

These different compensation mecha
nisms may be due among others to the 
fact that the participants in the study by 
Kakushima, Miyamoto et al. (2003) were 

years of age) and the leg length differ

sidered that both young age and long 
presence of a leg length difference allow 
better adaptation to the difference (Gur
ney 2002), it will seem plausible that the 
compensation strategies used differ.

deviations occurred in the „early stance 
phase“ and the „terminal swing phase“ 
can be explained by the patient‘s effort 
to avoid an unnecessary and excessive 
lowering of the body‘s center of gravity 
when „stepping down“ onto the short
er leg, thereby saving energy (Kaufman, 
Miller et al. 1996).

Correcting the leg length discrepancy 

pathology. As a result, the frontal tilt of 
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day life and sports or possible symptoms 

ing process (Hasler 2000, Knutson 2005).

Rough recommendations regarding 
correction
It has been postulated several times in 
the literature that the body can compen
sate for differences of up to 2 cm and 
that such differences can be tolerated in 
adults (Goel, Loudon et al. 1997, Hasler 
2000). In addition, it has been pointed 
out that correction for purely biome
chanical reasons is not indicated (Goel, 
Loudon et al. 1997).

Differences between 2 and 3 cm are 
often given as threshold values for clin
ical relevance or need for treatment 
(Gurney 2002, Kakushima, Miyamoto et 
al. 2003, Knutson 2005). This is based, 
among other things, on the fact that dif
ferences of more than 2 cm could result 
in an asymmetric gait, with negative ef
fects on the neuromuscular system and 
the joints (Kaufman, Miller et al. 1996, 
Liu, Fabry et al. 1998, Perttunen, Antti
la et al. 2004).

However, it should be mentioned that 

physiological parameters during diverse 
activities (Gurney 2002, Knutson 2005). 
However, two main problems arise in 
the interpretation of these results: First, 
the results of different studies that have 
investigated the same outcome some

due, among other things, to different 
measurement methods and study pop
ulations. Second, it remains question
able what extent of change in these pa

lematic, clinically relevant, and thus in 
need of treatment. Furthermore, there is 
a lack of studies that have investigated 

pared with no treatment.
As a logical consequence of this dis

agreement, different and contradictory 
statements and recommendations can 
be found about the extent of leg length 
discrepancy that should be corrected. 
(Gurney 2002, Knutson 2005).

It is clear that not only the extent of 
the leg length discrepancy is decisive, 
but also aspects such as the age at the 

potential, the etiology (congenital or 
traumatic) as well as the stresses in every

Part 4: Clinical Relevance and 
Recommendations for Practice
Treatment options for leg length 
discrepancies
If a leg length discrepancy is treated, in 
most cases it is done through the use of 
shoe raises (Gurney 2002). It is recom
mended that differences of less than 
two centimeters be compensated for by 
foot orthotics, while larger corrections 
should be made by elevating the sole of 
the shoe (Gurney 2002). For functional 
leg length differences, the articular or 
neuromuscular changes should be ad

In growing children in particular, 
there is also the option of surgically cor
recting a structural leg length discrep
ancy (Hasler 2000).

Leg length discrepancies and the 
need for treatment
As the case study has shown, in practice 

case a correction of the leg length differ
ence is indicated at all.

Many studies have investigated the 

on various biomechanical, clinical and 

Strategies to functionally lengthen 
the shorter leg

Strategies to functionally shorten 
the longer leg
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cantly lower in older individuals with 
sudden leg length discrepancies who are 
on their feet a lot, engage in sports, or 
are exposed to repetitive, high loads. On 
the other hand, it can be assumed that 
younger, inactive persons with congeni
tal leg length discrepancies can also tol
erate larger discrepancies (Gurney 2002, 
Knutson 2005). In addition, there are 
recommendations that differences of 
more than 1 cm should already be com
pensated for in children in the growth 
age (Hasler 2000).

In summary, each patient responds 
differently to leg length discrepancy 
and the compensation mechanisms used 
may vary from case to case (Figure 6). Ul
timately, the decision to treat should be 
individualized and based on the needs of 
the individual patient (Gurney 2002).

Approach in practice

evaluate which compensations the pa
tient is using. As the case study has 
shown, it is imperative to look at the gait 
pattern. Deviations in static positions 
(standing upright) cannot be transferred 
to dynamic activities such as walking.

The position of the pelvis in the fron
tal plane is of particular importance 

uating therapeutic measures. It can thus 
be assumed that small differences can be 
compensated by the patient by slightly 
tilting the pelvis and by active compen
sation in the lower extremities. Since 
the pelvis can be kept relatively straight 

likely to be rather small.
With larger differences, the patient 

will eventually no longer be able to com
pensate for the discrepancy by com
pensations in the lower extremities. In
creased tilting of the pelvis during walk
ing is the result. This results in compen
sations in the lumbar spine, which can 
largely be remedied by the use of shoe 
raises (Bangerter, Romkes et al. 2019).

Summary
Leg length discrepancies affect the hu
man gait in very different ways. The use 

References

of gait analysis is intended to detect 
deviations and compensations on an in
dividual basis, with the position of the 
pelvis in the frontal plane being of par
ticular importance.

Recognition of the compensation 
mechanisms used is central and forms 
the cornerstone for successful treat
ment. While smaller leg length discrep
ancies should either not be treated or 
treated with foot orthotics, larger dis

crepancies can be compensated to a cer
tain degree by shoe elevations. !
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