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Editorial
ISPO Finances 1989-1994

The financial result of the year 1994 was a deficit of more than DKK 1,000,000, which is by far the
largest in the history of the Society.

However, from the beginning of the year the Executive Board accepted a budget, which indicated a
deficit of that magnitude, knowing that the recession and low interest rate in the financial market
would make it impossible to finance the activities from the capital yield. Over many years it has been
the policy of the Society to limit its activities related to international work within the limits of the
capital yield. A plan for the year with a range of activities with heavy financial implications was
presented, discussed and accepted by the International Committee at the interim meeting in
Copenhagen, January 1994.

Implementation of this programme was made possible by the high profit from the Seventh World
Congress in Chicago, and by the high surplus for the fiscal year 1993. In spite of the 1994 deficit the
capital of the Society is still at the same level as that at the end of the 1992 congress year.

The high activity level of the Society is also made possible through extensive unreimbursed work
by the Officers and Executive Board members with the good understanding and positive acceptance of
their employers. Another factor has been regular contributions from the War Amputations of Canada.
Further the SAHV A Foundation has continuously provided free office facilities and has promised this
contribution also for the coming year. A large and valuable work load has been picked up by the
secretaries and other staff members at the National Centre for Training and Education is Prosthetics
and Orthotics, University of Strathclyde in Glasgow, Scotland.

The costs of the daily operation has been virtually unchanged, but the Society has accrued expenses
of DKK 96,000 over the past two years related to promotional brochures for both the Society and the
journal, Prosthetics Orthotics International. Three short-term courses on amputation surgery and
related prosthetics were successfully completed in the developing world in 1994, and also a consensus
conference on the Orthotic Management of Cerebral Palsy. These activities cost about DKK 500,000.
The capital yield was negative, a deficit of DKK 373,000 for the first time in nine consecutive years.

Key-figures from the past two triennia are presented in Table 1. The income from membership fees
and sponsors has been rather constant, about DKK 1,100,000, although the fees have been unchanged
since 1989 at DKK 450 for members from the OECD countries and the like, and DKK 225 for others.
The capital yield increased from about DKK 200,000 in 1989, to a peak of DKK 600,000 in 1993, but
has this year dropped dramatically; on average, however, a yearly contribution of about DKK 400,000
has been made. The costs of running the Society, i.e. the Secretariat and the Executive Board, has been
fairly constant around DKK 850,000 but in 1994 Society promotion and in particular the interim
International Committee meeting added a further DKK 230,000.

The journal, Prosthetics Orthotics International, has been a cost item of about DKK 100,000 but
thanks to a drive for advertisers by the Editors, this line item now seems to have levelled off. By and
large it has been possible to run the Society, the journal and other publications within the revenue of
the membership fees.

Since the start of the Society there has been a desire to influence education and patient care in the
field of prosthetics and orthotics in particular. This could not be done without costs to the Society and
hard unreimbursed work by its committed officers. On average, DKK 175,000 has been spent yearly
over the past two triennia, as compared to DKK 75,000 yearly in the triennium, 1986-88. As
mentioned in previous Editorials, ISPO has now been recognised internationally for its expertise in
this field. Up to present the Society has established its influence and carried out its activities solely on
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2 Editorial

Table 1. ISPO accounting 1989-94

1989 1990 1991 1992 1993 1994

Income 1.034.989 1.150.259 1.129.242 1.207.374 1.077.166 1.077.862
— members 899.545 1.017.829 991.546 1.151.504 1.045.108 1.050.147
— sponsors 135.444 132.430 137.696 55.870 32.058 27.715
Meetings,
Other Organisations -135.565 -147.719 -209.681 -195.948 -220.534 -137.955
Conferences, Workshops -41.024 -220.845 -4.628 -9.372 -12.983 -196.828
Courses 114.642 -54.982 -273.949
Congresses -117.523 82.370 1.521.233 466.355 -59.747
POI Journal -65.242 -84.584 -266.641 -72.504 -90.645 -3.648
— mcome 306.270 311.618 414.744 456.250 487.387 576.528
- expenses -371.512 -396.202 -681.385 -528 754 -578.032 -580.176
Professional Register -8.681 -32.934 -3.953 -9.293
Publications -106.018 3.695 -12.979 -29.800 -22.391 38.118
— income 10.820 20.320 22.755 28.120 21.644 844
— expenses -116.838 -16.625 -35.734 -58.000 -44.035 -38.962
Activity Result 601.960 766.867 667.094 2.535.045 1.091.342 347.386
Administration -998.111 -858.387 -833.988 -854.293 -864.659 | -1.049.634
— secretariat -555.263 -536.342 -548.992 -543.301 -515.687 -549.019
— board -392.056 -272.017 -253.705 304 512 -307.621 -247.865
— meeting expenses -50.792 -27.835 -20.213 -6 480 -22.206
— society promotion -41.351 -45.255
— International Committee -22.193 -11.078 -185.289
Primary Result -396.151 -91.520 -166.894 1.680.752 268.034 -656.993
Capital Yield 209.424 258.371 387.244 412.633 614.754 -373.032
— interest, maturity yield 294.728 324.595 322.960 419.025 614.754 438.275
- changes in value -85.304 -66.224 64.284 -6.392 -811.307
Years Result -186.727 166.851 220.350 2.093.385 882.788 |-1.030.026
Assets 3.732.140 3.829.983 4.190.597 6.215.429 7.029.128 6.037.788
Fees — Daily Operation -278.507 45.619 -126 015 194.827 58.120 -41.253
Fees + Sponsors —

Daily Operations -143.063 178.049 11.681 250.697 90.178 -13.538
Capital Yield -- International

Activities — Courses 32.835 -110.193 172.935 321.955 326.255 -981.764

the yields frorn its assets and profit making activities, such as congresses and courses.

Major steps have been taken in the past six years (Table 2). Since 1990 ISPO has actively entered
the field of influencing patient care programmes by arranging a consensus conference on Amputation
Surgery, followed by short-term courses from 1992 onwards. Further a consensus conference on the
Orthotic Management of Cerebral Palsy was held in 1994 and plans have been made for a consensus
conference on Appropriate Prosthetic Technology for Developing Countries. All such courses and
conferences aimed in particular at the developing world have been heavy cost items for ISPO (DKK
930,000). These have been pursued with the full understanding and approval the Executive Board and
the International Committee. In running them the Society has benefited from collaboration with other
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Balance Sheet as of December 31, 1993

ASSETS 1994 1993
Cash 63.915 1.451.287
Accrued Interest 113.385 124.435
Advertising receivable 160.016 104.190
Prepayment, World Congress 1995 83.040 83.040
Receivable Chicago World Congress 0 181.215
Other 173.032 40.482
Receivables ‘ 529.473 533362
Securities (note 9) 5.444.400 5.035.908
Office equipment (note 8) 0 8.571
Total assets DKK 6.037.788 7.029.128
LIABILITIES AND EQUITY

Accrued expenses 128.227 91.737
Accrued printing cost 162.000 178.000
Prepaid membership fees 105.247 9.951
Prepaid subscription income 0 77.100
Short-term liabilities 395.474 356.788
Equity January 1 6.672.340 5.789.552
Net result (1.030.026) 882.788
Equity December 31 5.642.314 6.672.340

Liabilities and capital DKK 6.037.788 7.029.128

Notes to the Financial Statements

1. Society membership fees
Membership fees consist of payments from members.

1994 1993
2. Sponsorship
Contribution from:
The War Amputations of Canada 27.715 32.058

DKK 27715 32.058
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Technologists (Category II). The school could not be awarded Category II status at this early stage and
it was recommended that further inspections be carried out in the future leading to ISPO recognition in
due course. In association with INTERBOR, the programme of trials of the ABC Certification
Examinations were proceeding. A trial examination in Australia had been conducted and plans were
underway for a trial in' Tanzania, where it seemed likely that both the technician examination and the
practitioners examination would be undertaken. There was a need for careful consideration of
language and cultural factors before arrangements could be finalised for a trial examination in
Germany. The Education Committee was in contact with DANIDA with regard their interest in
prosthetic and orthotic education in Africa. It was hoped that the Education Committee, in association
with DANIDA, would attempt to establish the level of educational needs in prosthetics and orthotics
in Africa with the intention of establishing long term collaboration with DANIDA in helping to
provide for these needs.

The Honorary Secretary reported that membership of the Society in 1994 had fallen slightly to 2,445.
The fall was attributable to the artificially large increase in the US National Member Society at the
time of the Chicago World Congress. However, comparing membership levels over the past six years,
the trend is for membership to steadily increase. New National Members Societies have been
confirmed in Colombia, Panama, France and Hungary. A number of other countries were considering
establishing National Member Societies including, Slovenia, Argentina, Mexico and Jordan.

The Chairman of the Publications Committee, Hans Arendzen (The Netherlands), reported that the
teaching video tape on trans-tibial amputation was now ready for distribution. This video tape is now
on sale at a price of USD 35 plus postage. The Executive Board agreed the Forchheimer Prize for
1992-1994 shculd be awarded to R.S. Gailey, D. Lawrence, C. Burditt, P. Spyropoulos, C. Newell and
M.S. Nash for their paper entitled The CAT-CAM socket and quadrilateral socket; a comparison of
energy cost during ambulation which was published in the August 1993 issue of Prosthetics and
Orthotics International. This prize will be awarded at the World Congress in Melbourne.

The Task Officer for Standards, David N. Condie (UK), reported on the Society’s activities in
relation to the International Standards Organisation (ISO) and the European Standards Organisation
(CEN). With regards the work of ISO TC168 - Prosthetics and Orthotics, some standards are passing
from the Committee draft stage to the draft international standard for translation and voting. Some
parts of ISO TC173 - Technical Systems and Aids for Disabled Persons, are now very close to
publication. The working group concerned with CEN TC 293 - Technical systems for Disabled
Persons, is progressing on its draft standards for powered wheelchairs and scooters and for manual
wheelchairs. As far as prosthetics and orthotics is concerned, it has met twice in 1994 and is
proceeding with the development of a level 2 standard for prostheses and orthoses.

The President reported on the arrangements being made to hold a Consensus Conference on
Appropriate Prosthetic Technology for Developing Countries which is planned to take place in Phnom
Penh, Cambodia, 5-11 June 1995. The Society has successfully registered with US AID as an
international private voluntary organisation and US AID has agreed, through its war victims fund, to
provide 75% of the costs of the conference. The purpose of the conference is to critically examine the
different prosthetic technologies presently in use in developing countries. The organising committee
comprises: The President; H.J.B. Day (UK), John Hughes and the Honorary Secretary. Invitations
have gone out to all the major international and national agencies involved in providing prostheses in
developing countries, representatives of developing countries and a number of resource persons. A
programme for the conference has been prepared and it is anticipated that there will be approximately
70 participants. David N. Condie reported that the Consensus Conference on the Orthotic
Management of Cerebral Palsy held in Duke University in Noveraber 1994 had been a success. It was
expected that the report of the conference would be available by mid-1995. The discussions during the
conference were mostly concerned with systems for delivery rather than orthotic systems and
highlighted areas of ignorance in this field. Suggestions for taking this initiative forward would be
made to the next meeting of the Executive Board.

International Consultants
The Executive Board appointed two consultants to the Middle East - Dr M.A.A. El-Banna (Egypt) and




Executive Board Meetings 11

Dr K. Abadi (Jordan). The first meeting of the Arab and Jordanian Conference on Physical Medicine
and Rehabilitation will be held in Amman, Jordan, 26-28 April 1995.

Crt Marinek (Slovenia) reported that all attention in Central and Eastern Europe in recent times had
been focused on the course on Amputation Surgery and Related Prosthetics which was held in
Ljubljana, Slovenia.

Eiji Tazawa (Japan) was appointed as the second International Consultant to South East Asia. Both
he and Seishi Sawamura (Japan) are attempting to identify key people in South East Asia who can
help promote ISPO and its philosophies throughout the region. Seishi Sawamura reported on the
discussions with representatives of the Indonesian Ministry of Health concerning the possible
establishment of an Asian Prosthetics and Orthotics Centre in Indonesia. The plan for the centre
includes a three year prosthetic and orthotic education programme, a prosthetic and orthotic patient
care department, a research centre and a component manufacturing facility. The plans are still in their
early stages and it is necessary to establish a clear picture of the need in order to ensure that the centre
can continue to function successfully on a permanent basis after the Japanese involvement ends.

Juan Martina (Dutch Antilles) and Jose Gomez (Colombia) were appointed to become International
Consultants for Central and South America. John Craig (USA) reported on the activities in Central and
South America. As part of a twinning arrangement, ISPO (US) continues to subsidise ISPO
membership fees from Central and South America. Panama and Colombia have successfully
established National Member Societies and many other countries in the region are considering the
possibilities of establishing National Member Societies. The course on Amputation Surgery and
Related Prosthetics held in Panama had been a very successful event.

The Executive Board have revised the paper on the Goals and Functions of International Consultants
which was subsequently circulated to all the Society’s International Consultants.

International Organisations
Jan Ebbink (The Netherlands) has been elected as the President of INTERBOR and took office in May
1994. He informed the Executive Board that INTERBOR is presently being restructured and has
formed 9 commissions -
Commercial and Social Economic
Financial
Strategy/Public Relations/Marketing
European Community
Education
Congress
Other Organisations
Developing Countries
Industry
The major collaboration with INTERBOR is through the ISPO/INTERBOR Joint Education
Committee. In addition, ISPO is collaborating in the next INTERBOR Congress to be held in Oslo,
Norway, 11-15 June 1996. Willem Eisma is representing ISPO on the Organising Committee and both
he and David N. Condie represent the Society on the Scientific Committee for that Congress.
The World Health Organisation (WHO) has been actively collaborating in the Amputation and
Related Prosthetic Courses in Thailand, Slovenia and Panama.

ISPO participated in the 6th European Regional Conference of Rehabilitation International (RI) held
in Budapest, Hungary, 4-9 September 1994. On behalf of the Society, Hans Arendzen organised a
session on prosthetics and orthotics.

Margaret Ellis (UK) was appointed as Task Officer to the International Commission on Technology
and Access (ICTA). She reported that the ICTA Plan of Action which will follow the RI Strategic Plan
2000 is a positive one with objectives with each topic and she invited suggestions from Executive
Board members for items to be discussed at future ICTA meetings.

Jan Bredie (The Netherlands) reported that the 12th Congress of the Internationaler Verband der
Orthopédie Schuteckniker (IVO) will be held in Berlin, Germany, 15-17 June 1995. IVO has now
established a sub-committee known as Section Europe concerned with regulations and standards in
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Europe. He informed the Board that the possibility of a combined meeting between ISPO and IVO
will be discussed at the next IVO Board meeting.

Harold Shangali (Tanzania) reported that he was attempting to establish a closer contact with the
African Rehabilitation Institute (ARI) on behalf of the Society. He was asked to investigate the
different possibilities open to ISPO with regards future collaboration with ARI.

The World Orthopaedic Concern (WOC) has been very active in participating in the Amputation and
Related Prosthetic courses in Thailand, Slovenia and Panama and have funded a faculty member to
attend each of these courses. In addition, WOC has participated in the Consensus Conference on
Cerebral Palsy. The President of WOC, Garry Hough III, expressed his hope that collaboration
between ISPO and WOC would grow and that each WOC region would share information with the
local ISPO organisation in that area.

The International Committee of the Red Cross (ICRC) had collaborated in the courses in Amputation
Surgery in Thailand, Slovenia and Panama. In addition, it was the ICRC’s intention to participate in
the Consensus Conference on Appropriate Technology in Developing Countries.

The President reported that he had been asked to nominate people for the evaluation of US Agency
for International Development (US AID) funded projects. US AID are currently seeking
prosthetists/orthotists for the evaluation of funded projects in Angola and Eritrea.

Congresses

Valma Angliss (Australia) reported that the arrangements for the Eighth World Congress to be held in
Melbourne, Australia were at an advanced stage. The commercial exhibit was full and the scientific
programme was almost complete. A full and varied social programme has been prepared. It was
anticipated that the Congress would be well attended.

The Ninth World Congress will be held in Amsterdam, The Netherlands, 28 June-3 July 1998. The
Secretary General, Hans Arendzen, reported on arrangements for the Congress. Congress Organisers
had been appointed and an Organising Committee has been formed. Further plans will be presented to
future Executive Board meetings.

Invitations for National Member Societies to host the Tenth World Congress in 2001 are being
sought. There will be an opportunity for National Member Scocieties to make a short presentation
indicating their interest at the next meeting of the International Committee.

Nominations for Fellowship

The Belgian National Member Society has nominated Edmond Deschoolmeester and Xavier Berteele
for Fellowship of the Society. The Executive Board unanimously approved both these nominations for
Fellowship.

The Blatchford Prize

It was agreed that the Blatchford Prize should be awarded to Ossur Kristinsson (Iceland) in
recognition of his outstanding contribution in the field of prosthetics. The prize will be awarded at the
Congress in Melbourne

Executive Board 1995-1998
The Executive Board that will take office at the World Assembly in Melbourne is-

S. Sawamura (Japan) President
N. A. Jacobs (UIg) President-Elect
D. N. Condie (UK) Vice-President
H. G. Shangali (Tanzania) Vice-President
G. Fitzlaff (Germany) Member
J. Halcrow (Australia) Member
B. M. Persson (Sweden) Member
C. M. Schuch (USA) Member

M. L. Stills (USA)
J. Steen Jensen (Denmark)
B. McHugh (UK)

Immediate Past President
Honorary Treasurer
Honorary Secretary

N.A. Jacobs
Honorary Sectretary
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International Center for Orthopaedic Education
(ICOE)

Editors Note: At the last meeting of the Executive Board it was decided to disseminate the following
information about the International Centre for Orthopaedic Education provided by the American
Orthopaedic Association.

When one looks at how short and some long-term international post-training educational experiences
are currently arranged, be they observerships, clinical clerkships, research or service experiences, it is
apparent that these arrangements are haphazard at best. Most of these experiences are arranged on a
“word of mouth” basis or by personal contacts, journal advertisements, chance meetings or
prearranged relationships between institutions, countries or individuals. The individuals seeking an
educational (clinical or research), teaching, or service experience, therefore, lack complete information
on what experiences are available. Similarly, the offerers of these experiences may have only limited
numbers of applicants because of the lack of awareness by interested or qualified individuals of these
experiences. It is thus clear that a problem exists: there is currently no system to match educational
needs with available resources.

The International Center for Orthopaedic Education (ICOE) has several preliminary goals.
These include providing a central facility to coordinate and to facilitate international exchange in
postgraduate orthopaedic education, and to coordinate postgraduate educational, teaching, and service
experiences between countries. These exchanges are truly worldwide exchanges, not just between
North America and the rest of the world.

The ICOE data base contains information on international postgraduate educational (clinical and
basic research), teaching, and service experiences and the needs and resources of concerned
individuals, associations and organizations. By having these data bases in a centralized facility,
educational needs can be better matched with educational and man-power resource needs of
worldwide orthopaedic associations and organizations. These needs can, for example, take the form of
visiting professor programmes, instruction in new technology or even the provision of care to needy
areas. By having the ICOE in place, organization and development or these important worldwide
orthopaedic exchanges will be greatly enhanced.

The ICOE data base lists the educational (clinical and basic research), service, and teaching
experiences of the various offering units. These offering units include orthopaedic departments,
individual orthopaedic surgeons, hospitals, orthopaedic associations, countries, organizations,
orthopaedic-related companies, etc. The data base includes the basic demographics of the experience
as well as information such as the contact person, FAX number, etc. The educational, teaching, or
service experience may be in one of many clinical or research areas. It could be a short-term
observership, a short or long-term clinical experience, working in a research lab learning new
techniques or it could be a “hands on” operative experience. Another type of educational experience
may be attending a meeting or conference. The clinical, educational and service experiences are
classified according to the recognized specialties of orthopaedics.

Research experiences include study in biomechanics, gait, metabolic bone disease, biochemistry, or
molecular biology. Research experiences also include clinical research in one of the various
disciplines of Orthopaedic Surgery.

Service experiences in the data base include working in a rural hospital for a short-term, Locum
Tenens, a clinical rotation or a fellowship. This type of experience may even include doctors from two
countries exchanging practices for a short time.

Teaching experiences include sponsored visiting professorships, the teaching of residents,
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orthopaedic practitioners, general practitioners, nurses, physical therapists, or orthotists in another
country. The teaching experiences available through such organizations as World Orthopaedic
Concern or Orthopaedics Overseas are examples.

The data base contains information concerning the duration of the experience and the number of
positions available per year. Other information addresses whether housing is provided or is available.

The data base also includes any special requirements for the educational or service experience. These
include whether certain examinations need be passed, special licences be obtained, and if visas to enter
the country for short or long-term experiences are necessary, etc.

The applicant data base contains parallel information. This data base includes information about the
candidate’s preferences and qualifications. Other information included is pervious training, language
competency, academic appointment, resources available (funds), references, etc.

The offering unit and applicant forms were mailed to all international, national, regional, and local
orthopaedic associations and organizations for distribution to their membership. In May, 1994, the
ICOE will begin to match postgraduate applicants with available educational, teaching, or service
experiences. The ICOE is available by mail and telephone and shortly will be available by modem.

The International Center for Orthopaedic Education is an exciting project with unlimited
potential. This project will serve to promote important educational interchanges and ultimately result
in better delivery of health care to patients.

To list your educational (clinical or research), teaching, or service experience; to obtain an
application to seek a postgraduate educational, teaching, or service experience; or for further
information about the ICOE, please contact:

Stuart L. Weinstein, MD, Chairman
The American Orthopaedic Association
The International Center for Orthopaedic Education
6300 North River Road, Suite 300
Rosemont, Tllinois 60018-4263
Telephone: (708) 318-7349 FAX: (708) 318-7339
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beginning we knew they would have to be
subsidised. It is the consensus of the Executive
Board that it is ISPO’s obligation to provide
these courses in the developing world. Expense
was teduced by generous support from
manufacturing, by payment for participant
attendance from aid agencies and by private
non-governmental organisations meeting some
of the faculty’s participation expenses.

ISPO relies heavily on those who have a
reputation of giving, including private
individuals, employers, Universities, industry,
and volunteer organisations. Without this
support, these courses and future courses could
never be provided. Thousands will ultimately
benefit from the training provided. Hopefully,
future instructional courses on amputation
surgery and related prosthetics can be provided
in the industrial world at a profit.

Another outcome of the consensus
conference on amputation surgery was the
production of a teaching video on trans-tibial
amputation surgery. Produced by Amar Jain in
association with John Guy, copies of this video
are now available.

The Society has conducted another successful
consensus conference during this triennium.
Under the leadership of David Condie, a
consensus conference on the orthotic
management of cerebral palsy was conducted at
Duke University in the United States in
November of 1994. This consensus conference
brought international experts on the treatment of
cerebral palsy together to discuss treatment
outcomes, and a report is now being prepared.
This conference will hopefully give guidance
for future development in this topic as well as
providing material for a series of instructional
courses. ISPO was unsuccessful in securing
outside funding for this conference, and so the
cost was shared by the participants and ISPO.

The Society had hoped to conduct a
consensus conference on the treatment of
poliomyelitis also during this triennium.
Unfortunately, we simply ran out of time and
resources. We were unsuccessful in securing
outside funding, and due to an already full
schedule of events we elected to delay any
further discussion or planning regarding this
important conference.

We were successful in finding funding for a
consensus conference on appropriate prosthetic
technology for the developing world. The

United States Agency for International
Development (USAID) has provided ISPO a
grant that will cover nearly 80 per cent of the
cost of this conference. The conference is
planned for June of 1995 in Phnom Penh,
Cambodia. This international event will bring
together experts in the delivery of prosthetic
services with the majority either working or
having experience in the developing world.

The intent of this conference is to provide
funding agencies and service providers a clear
description of what is appropriate prosthetic
technology. Cambodia was chosen as a venue
because of the high amputee population and the
number of agencies providing services in that
country.

ISPO continues to provide advice to other
international organisations and agencies. During
this triennium the Society has achieved
Category II consultative status with the
Economic and Social Council of the United
Nations and official relations with the World
Health Organisation, as well as being registered
with the United States Agency for International
Development as a  private  voluntary
organisation. These achievements are in
recognition of our efforts to bring quality care
to the world’s disabled. We do have an
influence on the decision makers. ISPO’s
message is clear regarding prosthetic/orthotic
and rehabilitation engineering services. There
are no short cuts to education, everyone
deserves quality care, and if care is given, it
must be of acceptable standards.

ISPO has also been active with the German
Agency for Technical Cooperation (GTZ) and
has assisted in the evaluation of the GTZ
training programmes in Yerevan, Armenia;
Peshawar, Pakistan; and Wuhan, China. These
training programmes are designed to train
professionals at the Category II level.

With the support of the American Board for
Certification in Orthotics and Prosthetics, the
Society has conducted trial certification
examinations in the United Kingdom and
Australia. Further examinations are suggested
for Germany and Tanzania. The examination in
Germany would aid in evaluating the translation
of technical terminology as well as examining
the effect of a different style training
programme. The examination in Tanzania
would aid in providing an evaluation of the
examination of a Category II trained graduate.
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provide a policy making forum.

Committee chairmen and task officers made
individual reports, and their presentations were
thoroughly discussed.

There were excellent discussions among all
participants of this meeting. National Member
Societies had an opportunity to make
presentations regarding their activities and were
asked to provide information on education and
training for prosthetists/orthotists and research
efforts in prosthetics and orthotics in their
country or area.

Twinning programmes were discussed and
ideas were exchanged. The United Kingdom,
United States and the Netherlands are providing
successful twinning programmes. It was agreed
that these activities need to be expanded in
order to assist our colleagues who simply do not
have the resources necessary.

Election procedures to the Executive Board
were presented. Methods to ensure professional
and geographic balance were thoroughly
discussed. This will be an agenda item at the
1995 International Committee meeting.

The financial status of the Society was
presented to the meeting. Due to successful
Congresses, membership, donations and sound
investment, the Society has sufficient operating
capital. It was noted that with the commitment
to education that the Society would expend 25
per cent of its income to run the training
courses. The support of SAHVA, the War
Amputees of Canada, individual members and
institutions was discussed. It was agreed that the
Society survives in part because of the
unrecognised support it receives.

The expense of this interim meeting was
high, although every effort was made to hold
expenses down. The International Committee
must weigh the cost of such meetings against
the expenditure of funds for consensus
conferences, special publications, or
instructional courses. It was agreed that a great
deal of information was shared, and that it was a
very productive meeting and beneficial to the
Society’s growth.

A full report of this meeting was published in
Prosthetics and Orthotics International.

The Society does continue in its growth and
influence. The membership is its greaiest
strength. The individual member and his or her
daily activities can do more to reduce disability
associated with disease and trauma than the

Society canas an organisation. The Society
must continue to find new ways to mobilise its
assets and influence change.

I began my triennium on the heels of the very
successful Seventh World Congress. 1 feel
fortunate to end my triennium here at this
successful Eighth World Congress. This is our
Silver Jubilee and we must take time to
remember and give thanks to those who had the
courage, vision, and fortitude to create this
Society. This generation and the generations to
come will benefit from their wisdom. They did
not do this for themselves or us, they did it to
improve the lives of those with physical
challenges. A great deal of thanks goes to each
and every member of the Australian Organising
Committee and especially the Secretary
General, Valma Angliss. Unfortunately, the
only reward is the satisfaction of a job well
done. I urge all the visitors to Australia to let
the local Australian organisers know how much
you appreciate their hard work and wonderful
hospitality. I would like to thank all the
members of the Society, the members of the
International Committee, and the Executive
Board for the confidence shown over this past
triennium. Your Executive Board has worked
hard to accomplish the goals and directives of
the Society. I believe we have accomplished
most of what we set out to do.

Each of the Executive Board members has
taken responsibility and worked to the best of
their ability. [ am very grateful for their support
and unselfish dedication. Each Task Officer,
Committee Chairman and Committee Member
has given 110 per cent. President Eisma told
you during his Presidential report that there is a
danger that activities may overwhelm the
Society. If it were not for the efforts of those
elected volunteers, Task Officers and
Committee Members, that could easily happen.
Much of what happens during a triennium is a
carryover from the efforts of previous Boards
and Committees. I hope this outgoing Board has
assisted in the planning of future events.

There is so much to do, in so many areas, in
almost every corner of the globe, that we must
recruit mote help. We need more people willing
to give of their time, talent and resources if the
needed change is to occur. Every contribution
helps in the battie against disability.

You have elected a new Executive Board,
and under the capable leadership of Dr. Seishi
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THE KNUD JANSEN LECTURE

Advances in prosthetic and orthotic education and training in
developing countries: a personal view

S. HEIM

CHICOT, Wuhan, China

Introduction

1 am grateful to have the opportunity to
follow in the line of those other presenters of
the Knud Jansen Lecture all of whom have
influenced and helped the field of orthopaedic
technology development. It is difficult,
however, for me to realise the honour of
standing here today.

As a child of the last big war in Europe, I
became fully conscious of the problems of
disability in human bcings. My father, who was
influenced in the principles of prosthetic
technology by Professor Sauerbruch, introduced
me in my youth to the problems of the
profession.

Chance joired in the game when, in 1966 in
Tuaisia, I met Professor Mohammed Kassab -
an orthopaedic surgeon who, with great
enthusiasm, wanted to lead his country towards
orthopaedic technological independence. His
professionalism, his passion and his will led to
the formation of an ideal working relationship
orenied towards the development of
orthopaedic technology.

The professional relationship with ISPO, with
its far-sighted founders and large number of
experienced specialists, contributed greatly to
my understanding of the problems of
insufficient or non-existent  orthopaedic
technology facilities in the new African
countrics. These problems were mostly related
to the lack of sensitivity for the process of
independent dzvelopment and the need to turmn
away from the direct transfer of the technical
developments from the European industrial
countries to Africa. That is, there was a need to

All  correspondence to be  addressed to
Sepp Heim, Im Haggarten 3, D78337 Ohningen 3,
Germany.
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adapt known technologies to local conditions
ensuring that they followed valid biomechanical
concepts. lln addition it was realised that the
romanticised transfer of the long outdated
European stages of development in orthopaedic
technelogy was not useful in the creation of
patient carc systems in Africa.

This is how the work began which has
essentially influenced me ever since.

Historical aspects

The inter-regional UN seminar in Holte,
Denmark (United Nations, 1969) organised by
the International Committee for Prosthetics and
Orthotics (TCPO) the predecessor to ISPO, led
to many excellent results, namely:

- foundations for the training of prosthetists and
orthotists;

- details of the premises required for training;
and

- job descriptions for prosthetic and orthotic
personnel.

These results continue to be an essential part
of professional development today. In the
opening of that seminar, Dr Knud Jansen
expressed hope for a suitable social status of the
prosthetist/orthotist, his integration into the
fitting team and the need for appropriate
training. Fully aware of the matter, he pointed
out the rtotal absence of orthopaedic
technological professions and structures in the
“new, previously colonial countries™ after the
Second World War.

Industrial countries had old, traditional
training structures into which even a relatively
new profession such as the orthotist/prosthetist
could be integrated. The best examples of that
were the creation of the structure of university
education in the US, and later the establishment
of Scottish education at the University of
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Strathclyde in Glasgow. Other countries already
had traditionally grown education courses with
fixed prerequisites, a guarantee of recognition
of the course, integration of the profession as
well as of professional advancement. These
standards and structures were lacking in Third
World countries at the (ime of their
independence and were not considered as being
required or of having any priority.

At the time of Holte, the situation and
environment for orthopaedic technology in the
non-industralised world was found to be very
vague and without clearcut objectives. A great
number of religious and private philanthropic
groups, with a great deal of idealism and
helpfulness, as well as  international
organisations such as UN and WHO, tried to
alleviate disability due to epidemics, war
conflicts and the like with orthopaedic fitting.

Representative  of many and  worth
mentioning as making an important contribution
at that time were:

- the World Rehabilitation Fund., mainly
through the work of Juan Monros;

- Terre des Hommes; and

- UN/WHO through the work of Werner Wille.

However, it was only Wille who recognised
the necessity for a structured training as a
realistic help in the long run, an idea which he
implemented in the WHO project in Teheran in
the 1960s and 1970s.

[n Uganda, Professor Ronald Huckstep when
faced with the patients with poliomyelitis at the
centre of his work, consequently, arrived at a
long-lasting adapted technology which was
suitable for mass fitting. The absence of a
manpower training strategy that would have
been essential in the long term, caused his long-
rnning success to silt up again. Despite further
international  assistance, Uganda still has
considerable problems with a continuous
orthopaedic technological fitting system.

Several good attempts in various countries of
the developing world worked well as long as
they were receiving financial aid and specialist
and professional input from the sponsoring
countries or organisations. Trained local
specialists, mostly from the technical field, were
able to bring short term benefit, yet had:

- no social status;

- no entry qualifications for a laler integration
into the hierarchy of the developing public
health system; and

- insufficient profcssional attributes or training
in order to be fully accepted as a contributing
partner in the clinic team.

The result was frustration with many of the
individuals leaving the profession as soon as
there was an opportunity and the conscquent
loss  of the financial investment and
organisational effort.

All  things considered government is
responsible for the care system for the disabled
in any country and cannot be ignored. It is
therefore important to identify this structure and
to be integrated with it. Integration indeed also
means that right from the beginning, the
responsible foreign donors turn their attention to
the objectives of the governmental public health
structure of the country concemned and share in
the development trends for the whole
population. Care activities designed for the
benefit of selected groups are detrimental to the
general development.

For instance in many parts of the developing
world, prostheses are offered much cheaper
than those that can be made locally in
governmental workshops, due to donations and
third party intervention from the rich countries.
It is obvious that these prices can be lower since
there are no expenses for donated material, the
workshops and tools were gifted and the foreign
specialists provide their services free of charge
as they are paid by the donating agency. The
resilt is a severe disturbance of the long term
governmental structural organisation. Such was
the situation in the early 1970s in many
developing countries.

Personal experiences in Tunisia

Unul 1966, Tumsia had suffered three
poliomyelitis epidemics with about 4,500
victims in need of orthopaedic fitting., The
Governmental structures used were organised in
the same way as with the former colonial
power. Only one workshop existed for the
supply of orthopaedic devices. It was situated at
the French Embassy and it only occasionally
accepted civilians for fitting with prostheses.

The newly [ormed Tunisian social security
system, in the process of being organised. spent
an average of $3.000 for orthoses for people
with poliomyelitis to be fitted in France. An
increasing number of victims from work and
traffic accidents were also entitled to
orthopaedic devices by law, Consequently, in
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1966, the creation of a national fitting centre
began - the Centre d’ Appareillage Orthopédigue
(CAQO).

The first organisational phase, partly with
foreign assistance. led to useful results. Just as
in many young countries, necessary structures
were missing, including:

- statuies and administrative legislation for the
care of the disabled:

- cost carriers (public, private, charitable);

- cost regulation;

- definition of scope of duties; and

- medical specialist prescription and checking
of devices.

Only in 1977 was it possible by decree to
establish  administrative codes of practice,
financial rights and responsibilities, budgets and
staff planning as foundations for continuous
existence and further development of an
orthopaedic technology system.

In order to achieve this, the new institution,
CAQ, had to show professional competence,
economic planning and integration into the
public health system structure.

The latter was particularly important in view
of the background struggle between the
Ministry of Social Affairs as the major cost
carrier and the Ministry of Public Health in its
role as the beneficiary.

During the initial phase, an economic
development of a governmental fitting
wotkshop is largely dependent upon the
recognition of the need for this by the previous
cost camriers such as the Church, Terre des
Hommes, Embassies and others. Habits which
had become cherished by, and impressive to the
public, such as fitting patients in Europe, had to
be given up in favour of fitting with local
devices in a governmental institution. Fitting in
Europe was often linked to emotionat
difficulties. Children suffering from
poliomyelitis, who in some cases had been
absent from | to 2 years presented problems,
such as in reacjusting to the social environment,
including family and school, and the long term
maintenance and modification of devices
manufactured abroad.

Therefore short term emergency assistance
given abroad raust be offered together with long
term pianning and the establishment of a fitting
structure ¢lose to the patient and within the
traditional social and economic environment.

A country-wide availability, rcaching all

areas, together with adapted standardised fitting
techniques required the establishment of local
workshops, regular consulting days heid jointly
with the public health services and the
production of a kind of “device catalogue”.

The decrease of direct overseas fitting with
devices led to a new dependency. The
availability of local specialists previously
trained was not enough to guarantee the number
of devices that were required nor the quatity of
the fitting of devices. The lack of key personnel
with a sufficient background knowledge for a
wide spectrum of different tasks became
evident.

Auxiliary personnel for limited tasks were
available as everywhere. Mid-level and high-
level leadership personnel were, however,
missing. The latter, the number of which was
relatively small, could be trained in schools of
prosthetics and orthotics in Ewrope. For the
mid-level personnel, nowadays known as
orthopaedic  technologists or Category 11
professionals, special training courses were
created within the orthopaedic workshops. It
was possible to integrate professionally both
groups into the work, however, this was done
without governmental recognition vis-a-vis the
development of personnel, since the premises
for integration into the governmental wage
structure were still missing.

Another five years were needed to solve this
problem.

It is often easier to cope with professional
difficulties than with related service structure
problems. If  administrative  integration
proposals are not considered and therefore
neglected, the long term survival of a project
will become doubtful.

The results of organisational efforts can be
evaluated by means of wvarious criteria,
however, the effect on the disabled remains, in
my opinion, the most important factor.

In order to illustrate this the following data
should be considered:

- the number of fittings in Tunisia increased

from 40 1n 1966 to 2,771 1n 1990;

- the governmental budget of the CAO rose

between 1971 and 1990 by 187%:

- in 1968, only 2 cost carriers existed - in 1990
there were 7; and

- in 1966 the workforce consisted of 9 technical
workers; in 1991, there were 132 personnel
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including 106 qualified prosthetic/orthotic
professionals.

The decisive factor, however, 1s the
reintegration of the disabled into his/her family,
prolession and society with a totally or partially
regained earning or work capacity and, for
younger patients, the possibility to go to school
thanks to an adequate prosthetic/orthotic fitting.

This regained earning capacity actively leads
to the economic relief of society, family, social
insurance or other governmental institutions,

Fundamental concepts regarding
development

The target groups considered for orthopaedic
technical help unmistakably comprise the
greater number of disabled — usually those who
do not have a substantial income and who are
not covered by the developing system of social
security.

As undiscriminating transfer of highly
developed sophisticated technology is as wrong
as the propagation of a long outdated primitive
technology: a wooden leg from Napoleon’s era
remains a product from the early times of
orthopaedic technology. even if plastic could
perhaps be used instead of wood today.

The better solution is the introduction of
more basic knowledge of modern techniques
into the traditional possibilities of the region, or
the combination of both. The best assumptions
in this regard are to produce motivated,
adaptable, well-trained professionals who will
remmain in the profession for years 10 come.
They will become the decisive {actor lor further
development. Even if considerable use is made
of local resources and traditional handerafts for
the supply of basic prosthetic and orthotic
devices, there is no way to escape the advance
of the orthopaedic technology profession and
the specialist orthopaedic technologist. Clear
guidelines, such as initial reasons for the
training, training curricalum, duration of
training and examination content for the
purpose of governmental recognition are of
paramount importance.

The development of national fitting siructures
is a governmental task in the first place and can
only be carried out in a country through
political will. Only this guarantees a country-
wide system giving access with equal rights to
fiting possibilities for all disabled and which
offers affordable devices with an appropriate

cost-effective ratio according to the income
average.

Private institutions mostty address
themselves to sclected and relatively small
groups, such as private patients, a small
geographical spread of patients or victims of
natural or man-made disasters.

Thus the state has a leading and supervisory
function for social and economic burdens,
quality, and to pay regard to all the necessities
of life.

Orthopaedic technology should not restrict
itself solely to the fitting of particular groups -
such as disabled war victims and there possibly
only the wearers of prostheses. An example of
our experiences in Vietnam is of interest in this
regard, The appropriate Ministry for Work and
Social Affairs, MOLISA, is also responsible for
the orthopaedic fitting of war victims and
therefore is prostheses oriented. A badly
requircd cooperation with the public health
services for the fitting of civilian victims does
not exist. Other governmental institutions feel
that they are also not competent — very little is
happening. The normaily very positive attempts
of foreign voluntary organisations to meet the
needs have, however, turned into a hindrance
rather than an improvement for the development
of orthopaedic technology in this country, due
to the absence of a specific country-wide
structure.

The fitting output also implies that the
disabled can re-integrate into his social
environment and, above all, that repairs and
renewuls of devices must be guaranteed. In
Malawi  for  instance, alongside  the
governmental, long-term fitting system, there
exists an adapted fitting structure, Malawi
Against Polio, with a different fitting
background and philosophy. Thus, the disabled
can be re-integrated into his normal
environment in the sense of 4 true rehabilitation,
and in the sense of a [itting appropriate to his
particular situation. Rehabilitation should not
mean that the disabled person must adapt to his
device!

Transfer of the concepts to Togo
and Tanzania

The demands placed on the specialist in
developing countries are not smaller, but rather
considerably higher than that required by his
counterpart in the industrial world. Not less, but
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too, is of great importance. The exchange of
information on the purpose and practical
outcome in the ficld of patient treatment and
fitting constitutes an excellent basis for the
development of orthopaedic technology.

Cooperatien for development and results
The development of a closer cooperation

between several organisations with similar

objectives such as the International Committee
of the Red Cross (ICRC), the German Agency
for Technical Cooperation (GTZ), ISPO and

WHO eventually led to a workshop held in

Moshi, Tanzania in 1984. The subject of the

workshop was education, training and clinical

services in  prosthetics and orthotics  in

developing countries (ISPO, 1983).

The major outcomes of the workshop were:

- to establish the training needs for developing
countries;

- to develop the concept of the mid-level
professional, the Orthopaedic Technologist;
and

- duttempt to  categorise the  differem
professionals working in  the field of
prosthetics and orthotics.

This process continued in the [SPO workshop
held in Jonkoping, Sweden in 1985 (ISPO,
1987) and continued in the WHO consultation
held in Alexandria, Egypt in 1990 when the
international trends were analysed and the
manpower needs defined (WHO, 1990)

As a result of all these seminars, the

professional title, Orthopaedic Technologist,

has been accepted internationally which
describes a Category II  or mid-level
professional who has undertaken a three-year

specialist education and training course in a

developing ccuntry. A development of almost

20 years, some 22 years after the Holte

Conference, had come to a conclusion and

henceforth  determined the direction of

education and training in prosthetics and
orthotics in developing countries in the future.

In the meantime, the ISPO had established a
professional educational standard ensuring
quality through the examination and recognition
of training cenires and training courses. The
foundations for nationally oriented development
had been improved in the long term. A series of
related workshops organised by the United
Nations Centre for Social Development and
Humanitarian Affairs in Tanzania, Togo,

Guinea and Jordan (University Rehabilitation

Institute Ljubljana, 1988; 1989; 1993; 1993)

support the developments and recommended:

- intensive inlernalional cooperation;

- comprehensive information exchange;

- improvement of the professional status of the
professiconals: and

- the spread of appropriate technologies.

The use of thermoplastic materials such as
polypropylene has more and more superseded
the use of traditional materials such as wood,
leather, aluminium and steel. In large areas of
the world natural resources diminished or
developed high prices. In the meantime,
polypropylene has become a (rue alternative for
the following reasons:

- itis a low cost material;

- it has only 3-5% waste;

- it needs considerably less use of machines
and tools; and

- itis hygienic.

Polypropylene is  presently used 1o
manufacture all kinds of lower limb prostheses
including those for trans-tibial, trans-femoral,
ankle, knee and hip disarticulation and partial
foot levels.

Should it be possible to diminish the working
time for mcasuring and casting work by means
of using the CAD CAM technology for trans-
femoral socket manufacture, then another step
will have been accomplished towards a fitting
of higher quality, while simultaneously
reducing the costs.

A centralised fitting and fabrication system,
without expensive patient travelling and the
ensuing high costs, opens new prospects for a
cost-effective system of fitting devices — cven
in developing countries.

Summary of development 1968-1993
At the present time in the China Training
Centre for  Orthopaedic  Technologists
(CHICOT) in Wuhan, China, all the basic
elements that enable the organisation of a
national training and education course and its
recognition have been brought together. These
include:
- a compulsory professional
orthopaedic technologist;
- internationally determined training curricula;
- an internationally recognised and established
training and examination procedure;
- possibilities of higher level courses for

image, the
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leadership personnel; and

- upgrading courses for senior workshop
personnel, aimed (towards orthopaedic
technologist level.

CHICOT exhibits the means for the
improvement of the general fitting quality in the
country, taking into account the social
acceptability:

- the ICRC polypropylene technique;

- the knitting together of CAD CAM
centralised fitting and fabrication techniques
with the needs of the rural population;

- simple fitting with plastic orthoses: and

- improvement of fitting technigues within the
professional team.

CHICOT - as a training centre of the Central

Government — advises the relevant Ministry in

Beijing with regard to:

- changes in the structure of the appliance
delivery system;

- praposals related to basic appliances for the
future cost carriers;

- cost calculations;
- introduction of new fitting techniques in order
to widen the choice available; and
advising the management of prosthetic and
orthotic centres.
All the aforementioned fields of activity have
a causal relationship with the improvement or
the initial organisation of an otthopaedic
technological fitting system. This coincides
with the present strategy of the GTZ — as far as
projects in orthopaedic technology are
concerned.

The influence of the trained African
professionals on their respective home countries
can already be seen. About 90% arc active in
their profession and most are in positions where
they can influence not only the fitting tasks, but
further development as well.

An improvement of the quantitative fitting is
noticeable. In 1968, there existed hardly any
regulated  orthopaedic  technological fitting
systems in 30 African couniries — today, 27
years later, every African country has at least a
central  workshop and a  developing
governmental delivery system. There are now
workshops available that provide up to date
devices.

The orthopaedic industry too is recognising
that only a well educated and trained core of
specialists is able to influence development and
thus become a focal point for the industry. New

initiatives may evolve from mutual assistance
for development with and from the industry. At
the same time, feedback information regarding
needs is important for the future development of
components.

Not only do resources and materials go into
the Third World, but in return ideas come out of
developing countries which can be incorporated
to treatinents. An example of this is a walking
plaster made from plastazote for the treatment
of diabetic plantar ulcers. which was
successfully used in Tiibingen in the past and
presently used in Berlin. This was derived from
a technique used for the treatment of leprosy
patients.

The increasingly active participation of
professionals from the Third World at
international conferences and seminars is a
significant sign of the development of a new
generation of  interested and  qualificd
specialists.

Open questions

Until today, the question remains open as to
what appropriate technology actually means. A
central topic of the workshop in Jonképing in
1985 was the introduction of appropriate
technology into the prosthetic and orthotic
manufacturing processes but under control of
the professional. Attempts were also made to
classify the different levels of technology used.

For me, appropriate technology is that which
is the rmost suitable for a specific environment
but applied in a sound biomechanical fashion by
the professional. To this end many different
technologies can be used. Thus, at the lowest
level, simple technology can be applied,
whereas at the upper level there are no limits.
Every specialist must question appropriate
technology which does not correspond with
biomechanical principles. There must be no
professional relaxation of basic principles.
Simple technology should be used as a first aid
under certain circumstances especially in a
disaster or crisis situation but should lead to the
use of a normal appropriate technology where
transient local resources are the main influcnce.
Adaptation to local habits, such as squatting,
sitting cross-legged or walking bare-fool has
still not been incorporated sufficiently into
component production.

Cooperation in development with the
industry could be an investment in the future.
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For instance, the development of components at
socially affordable prices adapted to the
conditions of the respective regions. The
individual menufacturing of components for
prostheses and orthoses, as still practised in
many fitting centres, cannot represent a
solution. An orthopaedic technologist has not
been educated to produce components such as
knees or feer, He has been trained to fit
prosthetic and orthotic devices to patients and
he should spend his time doing that.

In the field of social acceptance of a fitting
delivery system, many questions still remain
unanswered. Rigorous cost calculation and a
greater cost consciousness are necessary for the
survival of a care system.

The possibilities of using a central fitling and
production system using CAD CAM production
technologies are still in their infancy and need
to be explored as lar as:

- improvemenl in the quality of devices
provided;

- decrease in the often considerable overhead
expenses in order to reduce the costs of
devices; and

- a better udlisation of the professional
potential for the best fitting to the paticnt.

The manpower development invariably
remains the focal point of all development
activities. The individual recognition of a
professional level of the various training centres
and the introduction of  independent
examinations for upgrading of qualifications,
has still not been fully achieved. In the future
training for Category | personnel, the high level
prosthetist/orthotist, for developing countries
needs to be considered.

Above all, the instruction of the instructors
has to be kept in mind.

The results reached so far are good and
should stimulzte us all in order to plan and
achieve further advances in the development
and the improvement of prosthetic and orthotic
services throughout large parts of the world,

Everything that has been achicved to date has
only been possible because of the interest and

cnthusiasm of individuals in all these countries
and T would like to take this opportunity of
thanking them for all their help and efforts in
realising the activities that I have attempied to
describe.

Thank you for your attention.
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the subjects normally wore an *Endolite PTB
grosthesis with a soft prosthetic liner and
Quantum foot as a terminal device. Each
subject gave informed consent before

participating in the experiment.

Prostheses

Three experimental prostheses were used.
While the SACH and Seattle feet were obtained
locally, the Jaipur foot was specially procured
from Jaipur (India). In order to minimize the
variables which might influence the results, it
was necessary to provide each amputee with an
experimental limb, adaptable fo accommodate
each of the three prosthetic feet. This was a
replica of their usual prostheses but with a
provision in the lower end of the shin tube to
interchange the foot by loosening and tightening
a screw. An alignment device was fitted at the
socket/shin tube junction and the alignment
checked by a qualified prosthetist.

Procedure

The experiment was conducted using a
Kistler force plate (type 5281B). The three co-
ordinate force data were sampled at a rate of
200Hz. Using each prosthesis in turn, subjects
walked at a self selected speed over the force
platform. Fifteen trials were recorded for
walking and the subject was required to repeat a
similar number of trials at a jogging pace. No
attempt was made to force a fixed speed. The
exact speed, however, was recorded using a
timing gate so as to exclude the readings with
excessive speed variations (+/- 10% of SRH
selected speed) and to ensure consistency of
speed on repeat visits. One subject was unable
to complete the trials involving jogging as he
did not feel comfortable during this. The
subject’s normal foot was used as a control
reference and all wore their usual prosthesis
with a Quantum foot during control trials. A
total of three test sessions were conducted for
each subject on three different days.

Data processing

From the fifteen successful trials recorded for
cach condition, the ten best were selected for
analysis by visual inspection, omifting data
which appeared atypical. Six variables were

*Trade name of Blatchford modular, carbon fibre endo-
skeletal construction.
{Trade name of the Vessa “energy storing foot.”

guantified from the ground reaction forces.
These were the impact force peak, impact
loading rate, propulsicn force peak, and the
vertical impulse obtained from the vertical
ground reaction force; and the negative
(braking) and positive (propulsive) impulses
from the horizontal ground reaction forces. The
data were normalised to body weight before
being analysed. Analysis was done using an
ANOVA model, and a level of statistical
significance of p<0.01 was used unless
otherwise stated.

Result

Typical force curves for walking and jogging
are shown in Figures 2 and 3 respectively.
These curves show the vertical and antero-
posterior force components. The curve for
walking is typified by three distinct peaks. The
first, refered to as the impact force peak, is
small but sharp and is associated with heel
strike. The second, referred to as the loading
force peak, is larger and more rounded and
corresponds to loading of the foot just before
mid-stance. The third, referted to as the
propulsion force peak, is associated with the
push-off into the next stride. The area under the
vertical force curve gives a measure of the
support impulse, while a combination of the
magnitude of the impact force peak and the time
taken to reach it gives the impact load rate. The
antero-posterior force is typified by an initial
braking phase followed by a propulsive phase.
The corresponding areas under each parl vield
the braking and propulsive impulses
respectively.

The curve for jogging contains similar
characteristics, except that the loading and
propulsive force peaks are now combined to
give just one discemible peak which is referred
to as dnve-off force peak, to indicate a more
dynamic action and to distingnish it from the
two separaie peaks identified in the walking
data.

Amongst these six variables the impact force
peak and the impact load rate are considered as
representing the shock ahsorption
characteristics, while the propulsive (and drive-
off) force peak and the support impulse
represent a walking (or jogging) style. In
addition the braking and propulsive impulses
are also considered to represent gait style.

Three test sessions were conducted to




PROSTHESIS
SACH SEATTLE JAIPUR NORMAL FOOT
Subject 1 SI 1.39 1.75 2.60 529
S2 1.64 247 2.84 4.97
S3 1.81 1.62 2.719 5.53
Subject 2SI 1.18 1.88 2.50 727
S2 1.33 1.70 2.32 6.40
S3 1.32 1.67 2.31 6.67
Subject 3 SI 0.91 1.04 1.67 422
S2 1.25 1.28 1.63 3.84
S3 0.94 .16 1.56 3.46
PROSTHESIS
SACH SEATTLE JAIPUR NORMAL FOOT
Subject | S| 9.80 9.63 9.85 11.18
§2 9.78 9.47 9.70 11.19
s3 9.96 10.02 9.89 11.09
Subject 2SI 9.51 9.66 9.67 10.52
S2 9.75 973 941 11.61
S3 9.30 9.56 9.12 10.78
Subject 3 SI 9.80 9.99 991 11.35
S2 10.06 10.03 9.74 11.43
S3 9.84 9.82 9.79 11.07
PROSTHESIS NORMAL FOOT
SACH SEATTLE JAIPUR
Shock absorption p P
Fz Impact force peak 1.29 1.62 2.25 <.001 5.30 <.001
Fz Impact load rate 96.8 136.8 190.3 <.001 329.6 <.001
Gait style
Fz Propulsive force peak 9.76 9.76 9.67 NS 11.13 <.001
Fz Support impulse 5.85 5.93 5.79 NS 6.57 <01
Fy Braking impulse 0.288 0.283 0.317 <001 0.388 <.001
Fy Propulsive impulse 0273 0.278 0274 NS 0.361 <.001

UNITS: force (N/kg); load rate (N/s.kg); impulse (N.s/kg)




PROSTHESIS

SACH [ SEATTLE |  JAIPUR | NORMAL FOOT
Subject 1 SI ‘ 4.06 4.34 3.89 13.93
| S2 355 3.67 3.98 | 14.55
53 233 331 3.80 14.20
‘ Subject2  SI | 345 3.31 ; 3.56 12.44
' S2 1.98 3.46 | 3.49 12.40 :
S3 2.19 3.19 3.38 ‘ 10.51
e = S (PSR SE——) = — — . =
PROSTHESIS -
SACH SEATTLE JATPUR NORMAL FOOT
Subject 1 SI 12.88 14.22 14.35 20.13
S2 14,46 14.72 14.01 20.14
| S3 13.74 13.62 15.68 20.39
| Subject 2 S | 16.85 17.51 18.39 21.03
52 15.71 15.94 17:11 19.68
| 53 15.69 15.77 17.04 20.24
| PROSTHESIS ‘ NORMAL FOOT
! [ SACH SEATTLE JAIPUR |
Shock absorption ‘ p P |
Fz Impact force peak 293 3.55 3.69 NS | 130 <001 |
i Fz Impact load rate 24] 320 314 NS 1335 NS
1 |
| Gait style
Fz Propulsive force peak ‘ 14.9 15.3 16.1 NS 20.2 <01
Fz Support impulse 2.96 311 2.97 NS | 4.03 <.001
| Fy Braking impulse 0.136 0.148 0.135 NS 0.195 <.001
| Fy Propulsive impulse 0.134 0.111 | 0.043 <.001 0.160 <.001 ]
l =

UNITS: force (N/kg); load rate (I

N/s. kg); impulse (N.s/kg)
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difference in the magnitude of late ground
reaction force between diffcrent prosthetic feet.
The results of this study support this theory. No
significant  diffcrence was found in the
magnitude of the propulsive force peak of
different feet,

The other variables compared in this study
(support impulse and push-off impulse} are not
significantly  different between  the  three
prosthetic feet, which substantiates the views of
Seliktar er a/. (1986) that they represent the
style of locomotion and are mainly influenced
by the walking pattern rather than the actual
prosthesis.

One subject was unhappy taking part in the
jogging exercise. This in itself is an indication
of the dissatisfaction and insecurity produced by
the prosthesis. The data collected from the other
two subjects confirmed previous findings.
Firstly, there was a large difference between the
normal foot and all prosthetic feet for all
variables except the impact load rate. This
confirmed the asymmetry noted for walking,
and also suggested that the subjects were
controlling the use of their prosthesis. It is noted
for example, that the load rate is similar to that
produced during walking and it is expected that
this would increase with speed of locomaotion.
But this did not clearly happen, suggesting that
subjects carefully controlled thetr foot
placement during jogging. Sccondly, there were
few differences between the prostheses, and this
again may be due to the conscious control of the
foot as noted above. The only significant
difference found was in the propulsive impulse,
which was much lower in the Jaipur foot. The
trend previously observed in walking, i.e. the
SACH foot producing the lowest and the Jaipur
foot the highest forces, was seen here also.

The small number of subjects used in this
study has not limited the interpretation of the
data or its generalization.

The differznces between the normal and
prosthetic feet are large and highly significant
even with a group of subjects of this size. The
differences amongst the prosthetic feet where it
15 substantia]l such as in shock absorption
characteristics, is also highly sigmficant. Where
there are mno signilicant differences, the
differences are small, and it is unlikely that a
larger number of subjects would lead to
substantially different conclusions. Further,
there is a consistency between those parameters

where significant differences exist (i.e. shock
ahsorption capacity) and those where it does not
(i.e. locomotor style).

Conclusions

In conclusion it can be stated that:

1. The ground reaction forcc data has been
successfully used (0 quantify shock
absorption characteristics of prostheses and
their effect on locomotor style.

2. The SACH foot has a better shock
absorption capacity than the Seattle and
Jaipur feet.

3. The performance of the Jaipur foot is more
natural and nearer to the normal foot as
compared to the SACH and Seattle feet.

4. There are no other significant ditferences in
gait style produced by the SACH, Seattle or
Jaipur feet.
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The effect of prosthetic rehabilitation in lower limb amputees

E. CHRISTENSEN, B. ELLEGAARD, U. BRETLER and E-L. @STRUP

Department of Physical Therapy and Department of (thopaedic Surgery T,
Herlev Hospital/University of Copenhageit, Denmark

Abstract

The objectives of this project were to ascertain
whether, to date, the views concerning the
determination of prosthetic candidacy have
been optimal and whether the training methods
applied have been effective and have resulted in
constant use of the prosthesis after conclusion
of the training programme. Secondly it was
intended  to set up guidelines for future
budgeting as well as providing a reference
framework for the process of rehabilitation.

An inquiry based on questionnaires was the
first phase in a quality assurance project carried
out among 29 amputees trained in 1990 and
1991.

The result of the inquiry was that
rehabilitation using PTB prostheses for 19
trans-tibial amputations in 18 cases {one patient
was a bilateral trans-tibial amputee) led to
constant use of the prosthesis and that advanced
age was no hindrance to constant use in this
group. For 10 trans-femoral amputees the
inquiry revealed that advanced age combined
with problems of donning the prosthesis was a
hindrance to constant use in two cases.

It is concluded that there is a need for
testing/developing new types of femoral
prostheses. The patients’ evaluation of the
rchabilitation process and their prostheses
stresses the need for communication between
the team of prolessionals and the patients in the

All  comespondence to  be  addressed to
Birgitte Christensen, Department ol Physical Therapy
53 PI, Herlev Hospital/University of Copenhagen,
DK-2730 Herlev, Denmark,
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decision process concerning the provision of a
prosthesis as well as the provision of complete
information on the patients’ future functional
possibilities. Qualitative measurements must
include the kind and number of medical
complications and the social conditions of the
amputee as well as tests of physical and mental
TESQUICES.

Introduction

In Denmark economic restrictions have been
experienced within all areas of health scrvices.
As regards prostheses for ampulees the funding
is held by the local authorities and not by the
hospitals though prosthetic fitting is part of the
treatment of the amputee.

This study was made to provide information
on prosthetic fitting and its outcome. The
hypothesis of the study rests on the assumption
that estimates of outcome regarding especially
trans-femoral amputees of a relatively old age
have been too optimistic and that provision of a
prosthesis in these cases has not led to constant
use of the prosthesis after rehabilitation. Usc in
this sense is defined as daily use; a minimum
tequirement in the study was the use of the
prosthesis for transfer.

There was, furthermore, a gencral wish in the
department. to know more about the palients
after discharge from hospital.

Few recent follow-up studies are available,
and making comparisons is difficult, as the
selection methods used regarding prosthetic
fitting vary and thus so does the subsequent
success rate (Pohjolainen et af., 1991; Kullman,
1987).







) Bad Fair [ Good

1
— does not use prosthesis — indoor walking - does not use wheelchair
- uses prosthesis for — mainly indoor walking, — goes for walks ‘
cosmelic purpose but also slight outdoor walking
|
| — uses prosthesis for transfer walking on stairs leads an active, outgoing life ‘

Result

Level of amputation

Good Fair Bad

Trans-tibial

I'rans-femoral




Yes No No answer
Did the patient expressly want to have a 29 0 0
prosthesis
Did the patient think that he/she had any 23 6 0
influence on the decision
Is the patient pleased to have a prosthesis 25 3 1
Is it important to wear the prosthesis in public 17 11 1
Is the patient able to use the prosthesis o 12 16 1
the extent he/she wishes
Length of the training period
Too short 9
Adequate 17
Too long 3
Quality of the training
Poor 0
Acceptable 5
Good 24
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importance for the rehabilitation result. The
evaluations concerning the provision of a PTB
prosthesis for trans-tibial amputees have proved
that even in cases where the disease resulting in
amputation has been serious and the patient of
advanced age the subsequent (raining has led to
constant use of the prosthesis. The technology
of the (rans-femoral prostheses applied
regarding fitting and fastening make heavy
demands on the users and especially those of
advanced age. Evaluation of snitability for this
group of trans-femoral amputees must thus be
regarded as having been too optimistic in at
least 2 cases {advanced age) since training did
not lead to constant use of the prostheses. This
tendency is in accordance with previous
findings (Peter Helm et al, 1986; Pohjolainen
et al, 1991}, who found unfavourable
association between increasing age  and
prosthetic use.

Screering methods with regard 1o prosthetic
fiting of lower-limb amputees have been
suggested by several authors. Thus, Moore et
al., (1989) suggested various tests with special
attention to coronary artery disease. Kullmann
(1987) describes the use of the Bathel Index and
Russek’s Classification as 100ls to anticipate the
rehabilitation outcome. Beekham et af. (1987)
tried Lo identify predictors (hip contracture, gait
factors) from discharge to follow-up, but found
no correlation.

In the second phase of the project a screening
model has been set up concerning delermination
of prosthetic candidacy, The screcming 1s
multifuctorial and the components categorized
as follows:;

. age and medical complications, functional
abilitics and social dependence before the
amputation.

2. qualitative estimate of mental resources such
as motivation, cooperation and memory;

3. qualitative estimalte of physical resources on
the basis of lunctionul tests of transfer,
balance, ability to hop on one leg, ability to
walk with a test prosthesis.

The question of age as a guideline in the
evaluation of the prosthetic suitability of trans-
femoral amputees is subject to careful
consideration of the individual person and
his/her autonorny.

Both trans-tibial and trans-femoral amputees
need to have thorough information on the
reason for tre amputation, the level of

amputation as well as functional possibilitics
after the ampatation. This information should
be given to the patient prior to the operation and
should be extended after the operation pari
passu with a constant evaluation of the physical,
mental and social resources of the patient. Tt is
suggested that the dialogue between the patient
and the team of professionals — the surgeon, the
prosthetist and the physiotherapist — should be
made on the basis of written information.

Since the patients experience problems with
fitting and fastening of thc prostheses in ail
types of trans-femoral prostheses used, it is
suggesied by the project group to test/develop
prostheses which tend to eliminate or reduce
such problems.
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Appendix
Questionnaire

Name:
cpr.nr. (Central Person Register Number)

Diagnosis:

Medical complications occurring since the
operation:

The following questions to be answered yes/no
A, Fuamily and housing conditions
1A. Housing conditions.
Do you live in:
your family home?
specially accommodated apartment for
physically handicapped?
apartment for elderly people?




2A.

4A.

2B.

4B.
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nursing home'?
other?

Family conditions.

Do you live:

alone?

together with your wife/nuclear family?
Do you have:

frequent/good contact with your family?
with friends?

. Employment.

are you employed? (kind of education/job)
Do you receive:

old-age pension?

disability pension?

other?

Remedial measures.

domestic help? (personal carc/
housekeeping) hours per week
visiting nurse? hours per week
help from family/friends?  hours per week
public food service?

centre of achvities?

lraining?

Use of the prosthesis

. Do you use your prosthesis?

If not for the tume being - date of
suspension?

if no: why not?

phantom limb pain?

pain in the stump?

pain in the contralateral leg?

pain elsewhere?

wound in the stump?

the prosthesis does not fit? reason?
unable to put on the prosthesis?
manage equally well without?
other?

. if yes: do you use the prostheses?

for cosmetic purposes?
now and then?
daily? (hours per day)

Are you able to put on the prosthesis?
completely alone?

alone but with some difficulty?

need some help?

help from ... (domestic/family}

5B. Walking distance (with/without prosthesis)
transfer?
indoor walking?
indoor walking and some outdoor walking?
(garden, to and trom car etc.}
go for walks? (distance metres ...)
stairs? (number ...}

6B. Walking aid? (with/without prosthesis)
none"?
I cane?
2 canes?
walker?
other?

7B. Do you use
wheelchair indoor?
wheelchair outdoor?
electrical wheelchair?
car? (driver/passenger)}
other?

C. The patient’s evaluation of rehabilitation
and prosthesis.

IC. Was it your wish to be fitted with a
prosthesis?

2C. Did you fee] involved in the decision
regarding prosthesis fitting?

3C. Are you pleased to have a prosthesis?

4C. Is it important for you to wear the
prosthesis in public?

5C. Are you abie to wear your prosthesis to the
extent that you expected?

6C. Was the training period
too short?
sufficient?
too long?

7C. Was the quality of the training
bad?
satistactory?
good?
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60 Book Review

typeface. The presentation of ISO terms is
confusing; the ISO terms as published employ
hyphenated words such as trans-humeral and
while it may be deemed histerically allowable
te drop the hyphen it is certainly not permiited
to use the prefix ‘trans’ on its own. In some
cases different forms of descriptor for the same
level are used. Further discomfort is caused by
overuse of upper case.

The inclusion of a glossary of terms would
solve some of the other problems like jargon
such as ‘prosupination’, and spell out in full the
anatomical contractions.

The illustrations comprise black and white

photographs, most of poor quality.

In conclusion it is a great pity that the laudable
objective of producing ‘hand books’ for ready
reference particularly for trainees has been
spoiled by flawed production. The concept of
hand or pocket books is a good one and it is to
be hoped that the publishers will consider
republication with, I suggest, different printers
and tighter editing.

George Murdoch
Professor Emeritus of Orthopaedic Surgery
University of Dundee
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9-14 June, 1995
RESNA International Conferencc, Vancouver, Canada.
Information: RESNA, Suite 1540, 1700 North Moore St., Arlinglon, VA 22209-1903, USA.

18-22 June, 1995

22nd Annual Meeting of the International Society for the Study of the Lumbar Spine, Helsinki,
Finland.

Information: Dr. B. Rydevik, International Society for the Study of the Lumbar Spine, Sunnybrook
Medical Centre, 2075 Bayview Ave., Room A 309, Toronto M4IN 3MS5, Canada,

22.25 June, 1995

Annual Mesting of the American Congress of Rehabilitation Medicine, Arlington, USA.

Information: American Congress of Rehabilitation, 5700 Old Orchard Rd., 1st Floor, Skokie, IL
60077-1057, USA.

28 June-2 July, 1995

Summer Bioengineering Conference, Beaver Creek, USA.

Information: Kathy Vickers, Dept. Mechanical Engineering and Materials Science, Box 90300, Duke
University, Darham, NC 27708-0300, USA.

2-3 July, 1995

Sth International Conference of the European Orthopaedic Research Society, Munich, Germany.
Information: Dr. H. P. Scharf, Orthopadische Klinik/RKU, Oberer Eselsberg 45, D-89081 Ulm,
Germany.

2-6 July, 1995

15th Congress of the International Society of Biomechanics, Jyvaskyla, Finland,

Information: Prof. P. V. Komi, Congress Chairman, 15th ISB Congress, University of Jyvasklya, PO
Box 35, FIN-40351 Jyvasklya, Finland.

4-7 July, 1995

2nd Congress of the European Federation of National Associations of Orthopaedics and
Traumatology, Munich, Germany.

Information: Prof. W. Puhi, Efort 1995, Orthopad, Universitats-Klinik/RKU., Oberer Eselsberg 45,
[-89081. Ulm/Donau, Germany.

16-19 July, 1995

7th International Conference on Mobility and Transport for Elderly and Disabled People, Reading,
England.

Information: 7th Int. Conf. Secretariat, Disability Unit, Dept. of Transport, Room 51021, 2 Marsham
Street, London SW1P 3EB, England.

5-8 September, 1995

2nd Leeds European Rehabilitation Conference: Neurological Rehabilitation, Leeds, England.
Information: Dr. A. Cutts, Rheumatology and Rehabilitation Research Unit, The University of Leeds,
36 Clarendon Road, Leeds, 1.§2 9NZ, England.

8-10 September, 1995

dth Scientific Meeting of the Scandinavian Medical Society of Paraplegia, Oslo, Norway.

Information: Congress Secretariat, 4th Scientific Meeting of SMSOFP, c/o Sunnaas Hospital, N-1450
Nesoddtangen, Norway.
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